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IIporpamma no maremaTHke A o0yyaromuxcs 9 kiaaccoB pazpadborana Ha ocHoBe PI'OC OO0,
®denepalibHOI paboyeil mporpaMmbl ocHOBHOTO 061iero oopazosanust K MATEMATUKA»

(6a30BBI ypoBeHb) (I 5-9 kimaccoB 00pa3oBaTeNbHBIX OpraHu3aiuii). B mporpamme mo
MaTeMaTHKE yYTEHBI WJIEH W TMOJIOKCHHS KOHIeNIMu pa3BUTHS MAaTEMaTHYECKOro OOpa3oBaHHS B
Poccuiickoit deneparum.

IIpenmeroM MaTeMaTHKH SBISIOTCS (QyHIAaMEHTAIbHBIE CTPYKTYphl HAIIero MHpa —
MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBbIE OTHOIIEHUS (OT MPOCTEHIINX, YCBAaMBaEMbIX B
HEMOCPEJACTBEHHOM OIIBITE, /0 JIOCTaTOYHO CJIOKHBIX, HEOOXOAMMBIX JJISi Pa3BUTHSI HAyYHBIX U
MPUKITAIHBIX WaeH). MareMaTu4eckre 3HaHWs OOCCIICUYMBAIOT MMOHMMAHWE MPHHIIUIIOB YCTPOWCTBA U
WCIIOJIb30BAaHUsI COBPEMEHHOM TEXHHUKH, BOCTIPUATHE ¥ MHTEPIPETAIINIO COUATBHON, IKOHOMUYECKOH,
MOJIMTUYECKOW HH(OPMAINK, JAIOT BO3MOXXHOCTH BBITIONHATh PAcdéThl U COCTABIATH AITOPUTMBI,
HAXOJUTh U MPUMEHATH (POPMYJIbI, BIAJETh MPAKTUUECKUMH PUEMAaMU T€OMETPUUYECKIX U3MEPEHUN 1
MIOCTPOCHUM, YUTATh WH(OPMALIMIO, MTPEICTABICHHYIO B BHIE TaOJIUIL, AUarpaMM U IpadUKOB, KHUTh B
YCIIOBUSX HEONPEICTIEHHOCTH W TOHMMATh BEPOSITHOCTHBIN XapaKTep CIy4aiHBIX COOBITHH.

N3ydyenne wmarematuku GOpMUPYET Y OOYYAMOIIUXCS MATEMAaTHUYECKUHA CTHUIb MBIIJICHHS,
MIPOSIBIISIIONIUICS B ONPEACNEHHBIX YMCTBEHHBIX HaBbIkaxX. OOyUaronuecss OCBauBaIOT TaKHe MPUEMBI U
METOJIbl MBIIUICHHS, KaK WHAYKLIUA U JeAyKLUs, 000OIIeHHe M KOHKpPETH3alus, aHAIU3 U CHHTE3,
Kiaccupukanus W cucreMaTtusanus, alOctparupoBaHue H aHaiorus. OOBEKTb MaTeMaTHYECKUX
YMO3aKTIOUCHHA, TPaBWIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT MEXAHWU3M JIOTUYECKUX IMOCTPOCHHIA,
CHOCOOCTBYIOT BBIPaOOTKE yMeHUs (POpMYITUpOBaTh, OOOCHOBHIBATH M JIOKA3bIBATH CYXKIEHUS, TEM
caMbIM Pa3BUBAIOT JIOTUYECKOE MBINUICHHE. V3yueHue MareMaTHKU oOecrneunBaeT (GpopMHUpOBaHUE
QITOPUTMUYECKOH KOMITOHEHTHI MBIIUICHHUS W BOCHUTaHME YMEHHUH JeWCTBOBaTh MO 3aJaHHBIM
aJropuTMaM, COBEPILEHCTBOBATh U3BECTHBIE M KOHCTPYHMpPOBATh HOBBIE. B mpoliecce pemieHus 3agad —
OCHOBOU y4eOHOW JesATSIPHOCTH Ha ypOKaX MaTeMaTHUKW — Pa3BUBAIOTCS TBOPUYECKAs W TPHUKIIATHAS
CTOPOHBI MBITIICHUSI.

OO0yueHne MaTeMaTHKE AaéT BO3MOKHOCTh PA3BHBATh Y O0YUYAIONIUXCA TOUHYIO, PAIMOHATBHYIO U
WH(OPMATUBHYIO peuYb, YMEHHE OTOMpaTh HauboJee MOAXOMASIINE S3bIKOBbIE, CHMBOJMYECKUE,
rpaduyeckue cpeacTBa JUIsl BIPAXKEHUS CYKICHUHM U HATJISTHOTO UX MPEACTaBICHUS.

[Ipy w3ydYeHHMM MaTEeMaTHKH OCYIICCTBIISIETCS OO0IIee 3HAKOMCTBO C METOJaMH TTO3HAHHS
JNEHCTBUTENLHOCTH, MPEACTABICHUSIMHI O MPEIMETe U METOJIaX MAaTEeMAaTHKHU, UX OTIMYUU OT METOJIOB
JIPYTUX E€CTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 OCOOEHHOCTAX MNPUMEHEHUS MAaTeMaTUKU [T
pEIlIeHUs HAyYHBIX U MPUKIAJAHBIX 3a/1a4.

Henu u 3aga4n u3yveHusi y4eOHOro npeaMera «MaTeMaTUKa :

[TpropuTEeTHBEIME HETSIMU 00yUEHUSI MAaTEeMaTHUKE B 5—9 Kiaccax sBISIFOTCS:

(hopMUpOBaHHE IEHTPAIBHBIX MAaTEMAaTHYECKUX IMOHSATHH (YMCIO0, BETUYHMHA, T€OMETPHYSCKas
¢durypa, TepeMeHHas, BEpPOATHOCTb, (yHKIHA), OOECHEUMBAIOIIUX  MPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MaTeMaTUYECKOr0 00pa3oBaHusl OOYydalolUXCs; MOJABEICHUE OO0yYarommxcs Ha
JNOCTYIHOM JJIi HUX YpOBHE K OCO3HAHMIO B3aUMOCBSI3M MaTeMAaTUKH M OKPYXAloIIero Mupa,
MMOHMMAaHUE MATeMAaTUKH KaK YacTH OOIeH KyJIbTYphI YEJIOBEUSCTBA; PA3BUTHE HHTCIUICKTYAIBHBIX U
TBOPUYECKUX CIIOCOOHOCTEH 00yYaroImuXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHUMH,
KPUTHYHOCTH MBIIIUICHUSI, WHTEpeca K M3YYEHUI0 MaTeMaTHKHu; (HopMHUpoBaHHE (PYHKIIMOHAIBHON
MaTeMaTHYeCKONM TPaMOTHOCTH: YMEHHUS  PAclo3HaBaTh IMPOSBICHUS MaTeMaTHMYECKUX TOHSATHUH,
O00BEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX KUZHEHHBIX CUTYalUSIX U IPU U3yUYEHUU JIPYTUX YUEOHBIX

MIPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMyaupoBaTh HUX Ha S3bIKE
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MaTeMaTUKU U CO3/1aBaTh MaTEeMaTHUYECKUE MOJIENH, IPUMEHATh OCBOCHHBI MaTeMaTHUYECKHH amnmapar
IV pelleHHUs MPaKTHKO-OPUEHTUPOBAHHBIX 3a/lady, HWHTEPHIPETHUPOBATh MU OLICHHWBATh IOJIYYECHHBIE
pe3yJIbTaTHI.

OCHOBHBIE JINHUU COJIEP’KaHUs IPOrpaMMBI 110 MaTeMaTuke B 9 kinaccax: «HUucna 1 BBIYUCICHUN»,
«Anrebpa» («AnreOpanueckue BBIpOKEHUS», «YPaBHEHHS ©  HEPABEHCTBa»), «DyHKIUNY,
«I"eomerpusi» («I'eomerpuueckue GUTYpPBI U UX CBOHCTBa», «lI3MepeHHne TeOMETPUUECKUX BEIUYHHY),
«BeposiTHOCTh U cTaTUCTUKa». JIaHHbBIE JIMHUU Pa3BUBAIOTCS MApaJIENbHO, KaX/as B COOTBETCTBUHU C
COOCTBEHHOW JIOTMKOH, OJHAKO HE HE3aBHUCHUMO OJIHA OT Jpyrod, a B TECHOM KOHTAaKTe H
B3aUMO/ICVICTBUH.

B cootBerctBun ¢ ®I'OC OO0 maremaTuka siBiIseTCsl 005S3aTE/IbHBIM Y4€OHBIM IPEAMETOM Ha
YpOBHE OCHOBHOTO o0miero obpasoBanusa. B 5-9 knmaccax MaremaTHka TpaJullMOHHO H3y4daeTcsl B
paMKax CIeIyIONMX Y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca «MaTtemaTuka», B 7-9 kiaccax — KypcoB
«AnreOpa» (BKJItOUasi 3JIEMEHTHI CTaTUCTUKH U TE€OpuHu BeposTHocTel) u «I'eomerpus». [Iporpammoit
110 MAaTEMaTUKE BBOAUTCS CAMOCTOSTENbHBIN YUEOHBIN Kypc « BEpOSITHOCTD M CTaTUCTHKAY.

Anrebpa sBIsSeTCS OTHUM U3 OMIOPHBIX KypCOB OCHOBHOI'O O0IIEro 00pa3oBaHMs:

oHa oOecreunBaeT U3y4YE€HUE JAPYTUX TUCIHUIUIMH, KaK €CTeCTBEHHO-HAy4YHOTo, TakK U
TYMaHUTapHOTO IIUKJIOB, €€ OCBOGHHE HEOOXOUMO ISl MMPOIOJDKEHUST 00pa30BaHMs U B MOBCETHEBHOM
*u3HU. Pa3BuTHe y o00ydarommxcsi Hay4HbIX NpPEJICTaBICHUH O MPOUCXOXKICHUM U CYIIHOCTH
anredpanvecknx aOCTPaKIHiA, croco0e OTpaKCHHsSI MAaTEMATHYECKON HAYKOW SIBJICHUW M TPOIIECCOB B
NpUpOJie U OOILECTBE, POJIM MAaTEMaTHYECKOr0 MOJETUPOBaHMS B HAYYHOM IIO3HAHUM M B MPAKTUKE
croco0cTByeT (hOPMHUPOBAHHUIO HAYUYHOTO MHUPOBO33PEHHUS M KaYeCTB MBIIUICHUS, HEOOXOAUMBIX IS
aJlanTalyy B COBpeMeHHOM Iu(poBoM obmiecTBe. M3yueHnue aireOpbl 0OecieUrBaeT pa3BUTHE YMEHUS
HaOJI01aTh, CPABHUBATH, HAXOUTH 3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHS M BBIBOJBL, (HOPMYITHUPOBATH YTBEPHKICHHUS.
OcBoenne kypca anreOpbl OOecreyMBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaroIUXCs: OHHU
UCIIONB3YIOT JIEAYKTHUBHBIE W HHIYKTHUBHBIE pacCyKIeHUs, 0000lleHne U KOHKPETH3AIHIo,
a0cTparupoBanue W aHajmoruto. OOyueHue anrebpe mpeamnosiaraeT 3HAYUTETBHBIH  00BEM
CaMOCTOSITENIFHON JEATEIBHOCTH 00YYaroIInuXCs, IOITOMY CaMOCTOATEIBHOE PEIICHHE 3a1a4 SBISECTCS
peanu3aiyen AeaTeIbHOCTHOTO MIPUHITUIA 00yUeHHS.

B crpykType mporpammbl ydeOHOro Kypca «AnreOpa» aiasi OCHOBHOro oOmiero oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJAEpKAaTeNbHO-METOANYeCKUue JHHUU: «Yucaa W BBIYUCICHUNY,
«AnreOpanueckue BBIPAKEHUSN», «YPaBHEHHS M HEpaBeHCTBa», «DyHkuuu». B xone uzydeHus
y4eOHOro Kypca OOy4arouMMmcsl NPUXOAUTCS JIOTUYECKH pacCykAaTh, HCIOJIb30BaTh TEOPETHKO-
MHOXXECTBEHHBIH S3bIK. B CBSi3W ¢ 3TUM B mporpamMmy y4yeOHOro kypca «Anre6pa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, IIPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3AelaX MaTeMaTHYECKOIO
oOpa3oBaHHMsi U  CIIOCOOCTBYIOIIME  OBJIAJCHHIO  OOYyYarOIIMMUCA  OCHOB  YHUBEPCAIBHOTO
MaTeMaTHu4ecKoro si3bika. CoaepikaTeTbHON U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOTO Kypca « Anredpay
SIBJIIETCSL €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nMHUM «Yuciaa M BBIYMCICHUS» CIYXKHT OCHOBOW Ui JalbHEHMIEro HM3y4deHHus
MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYaroIUXCs JIOTMYECKOTO MBIIUICHUs, (POPMHUPOBAHUIO
YMEHHS MOJIb30BAThCS ATOPUTMAMHU, a TAKKE MPHUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCEIHEBHOM JKM3HM. Pa3BUTHE MOHATHA O YHUCIIE HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPAIMOHAIBHBIMU YHCIaMH, (POPMHPOBAHUEM TIPEACTABICHUH O
JCUCTBUTEILHOM YHCIIe. 3aBepIICHUE OCBOEHHS YHCIOBOH JHMHHUUM OTHECEHO K CpeaHeMy oolemy
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00pa3oBaHMIo.

Copepxanue ABYX anreOpanyeckux JUHHUHA — «AnreOpanueckue BBIPAXKECHUsD U «YpaBHEHUS U
HEpPaBEHCTBa» CIOCOOCTBYeT (OpMUPOBaHUIO y OOyYAIOIIMXCS MaTeMaTHYECKOTO armmapara,
HEOO0XOIMMOTO JUTSI pEIICHUs 3a7]ad MaTeMaTHKH, CMEKHBIX TIPEJMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX
3amady. Ha ypoBHe OCHOBHOTO o00mIero oOpa3oBaHUs y4YeOHBIM MaTepuai TpyNIUPYeTCsl BOKpPYT
pallMOHANBHBIX BbIpaXeHUH. Anredpa JIEeMOHCTPHPYET 3HAUEHHWE MAaTeMaTHKH KakK s3blKa JUIs
MIOCTPOEHUSI MaTEMAaTUYECKUX MOJEJIEH, ONMHUCAHMS MPOLIECCOB U SBJICHUM pealbHOro mMupa. B 3agaun
oOyueHusi anreOpe BXOAAT TaKXke JalbHEWIee pa3BUTHUE AJNTOPUTMHYECKOTO  MBIIUICHUS,
HEOO0XOMMOTO, B YAaCTHOCTH, ISl OCBOCHHMA Kypca HWH(POPMATHUKH, W OBJIAJCHHE HaBbIKAMH
JIEeyKTUBHBIX paccyxiaeHuil. IlpeoOpazoBaHne CHMBOJBHBIX (OpPM  CIIOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUs, CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Copepxanne (pyHKIHOHAIBHO-TPAQUUECKON JMHUM HAIENeHO Ha MOJy4YeHHE OO0yJarolmIMMHCS
3HaHUN O (YHKIMSAX KaK BaXKHEHUIIEH MaTEeMaTHYECKONM MOJICIM Ul OMHCAHUS U HCCIICIOBAHUS
Pa3HOOOpa3HBIX MPOLIECCOB W SIBIICHUW B MPHUpPOJE M obmiecTBe. M3ydeHune marepuana CoCOOCTBYET
pa3BUTHIO y OOYyYalOMIMXCSl yYMEHHUS HCIOJb30BaTh pa3IMYHBIE BBIPA3HTEIbHBIE CPEICTBA S3bIKA
MaTeMaTUKd — CJIOBECHbIC, CHUMBOJMYECKHE, Tpaduyeckre, BHOCUT BKJIal B (OpMHUpPOBaHHE
MPEACTABJICHUI O POJIM MAaTEMAaTUKH B Pa3BUTUH LUBWIN3ALUUU U KYJIbTYPHI.

CornacHo ywyeOHOMY MmiIaHy B 9 Kiaccax H3yyaeTcsl y4deOHbIH Kypc «AnreOpa», KOTOpPBIH
BKJIIOYAET CJIEAYIOLINE OCHOBHBIE pa3fieiibl conepkaHus: «Uucina U BBIUMCICHUA», «Alredpandeckue
BBIPAXKCHUSY, « Y PABHEHUS U HEPABEHCTBA», «DyHKIIUN».

I'eomeTpus Kak OJUH U3 OCHOBHBIX Pa3ZeiIOB LIKOJIBHON MaTEMaTHKH, UMEIOUIUI CBOEH LIENIBIO
o0ecneunTh U3y4YeHHE CBOWCTB U pa3MepoB (GUIYyp, UX OTHOIICHMH U B3aMMHOE pPacCMOJOXKEHHE,
OMUpaeTCsl Ha JIOTHMYECKYIO, JOKa3aTeNbHYI0 JIMHUIO. LleHHOCTh u3ydeHHs TeoMeTpUM Ha YpOBHE
OCHOBHOTO 00IIero o0pa3oBaHMs 3aKIIOYACTCS B TOM, YTO OOYYAIOMIMHCS YYUTCS MPOBOIHTH
JIOKa3aTEJIbHbIE PACCY’KIEHUS, CTPOUTH JIOTUYECKHE YMO3AKJIIOYEHMsI, JIOKa3bIBaTh HCTHHHBIE
YTBEPKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIO)KHBIM, IPOBOAMUTH PACCYKIEHUS «OT IPOTHBHOIOM,
OTJIMYATh CBOICTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOpATHBIEC YTBEPKICHUS.

Bropoii 11leHHOCThIO M3yYeHHUsI TEOMETPHUH SIBJSETCS MCMOJIb30BaHUE €€ KaK MHCTPYMEHTa INpHU
pelIeHNN KaK MaTeMaTU4eCKUX, TaK M IPAaKTHUYECKUX 3a7ay, BCTPEYAIOIIMXCS B PEAbHOM JKU3HU.
OOyuaromuiicsi JOHKEH HAYYHUTHCS ONPENENIUTh T€OMETPHUECKYI0 (PUTypy, ONUCATh CIOBAMHU JAHHBIN
4epTéK WIM PUCYHOK, HAWTH IUIOIIAAb 3€MENbHOI0 YYacTKa, pPaccuuTaTb HEOOXOJUMYIO [UINHY
OIITOBOJIOKOHHOTO Kabessi Win TpedyeMble pa3Mepbl rapaxa Juis aBTOMOOWIA. DTOMY COOTBETCTBYET
BTOpas, BBIUUCIMUTEIbHAS JUHUS B H3ydeHHHM reoMeTpuu. Ilpu pemeHun 3amad MNpaKkTUYECKOTO
XapakTepa 00y4aroIuics YUYUTCsl CTPOUTh MAaTEMaTUYECKHE MOJIETHN PEalIbHBIX )KU3HEHHBIX CUTYaluH,
IIPOBOAMTDH BBIYMCIEHUS U OLIEHUBATh aJIEKBATHOCTH IOJIYYEHHOI'O PE3yJIbTaTa.

KpaifHe BaxHO mMOMYEPKUBATH CBSA3M TEOMETPUU C JAPYTUMH Y4eOHBIMH MpeIMETaMH,
MOTHBHUPOBATh HCIOJB30BaTh OMPEICIICHUS T€OMETPUYECKUX (UTYp U TMOHSITHH, NEMOHCTPHUPOBATH
MPUMEHEHHE TOJIYUYEHHBIX YMEHHM B (U3MKE M TEXHHKE. DTU CBSI3U HauOoisiee spKO BUAHBI B TEMax
«Bexkrope», « TpuroHoMeTpruecKre COOTHOIEHHs», «Meton koopauHat» u « Teopema [Tudaropay.

VYuebublii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIMIME OCHOBHBIE pa3fieNibl COJNEPKaHMS:
«['eomerpuueckue ¢urypbl u ux cBoiicTBa», «l3MepeHue reoMeTpHuYecKUX BEITUUUH», «JlekapToBbI
KOOPJMHATHI Ha MJIOCKOCTHY, «BekTopby, «/[BrmkeHus miockoctny, «IIpeobpazoBanus monodusy.

B coBpemeHHOM IM(GPOBOM MHpE BEpPOATHOCTb MU CTAaTHUCTHKA MPUOOPETAIOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKU 3PEHUSA NPAKTHUUECKUX IPUIOKEHHH, TaK M UX PO B 0OpazoBaHuUW,
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HEOOXOMMOM KaXJIOMYy ueloBeKy. Bo3pacrtaer umciao mpodeccuil, MNpH OBIaJEHUH KOTOPHIMU
TpeOyeTcst xopoias 0a3oBasi MOJATOTOBKAa B OOJACTH BEPOSTHOCTUM U CTATUCTUKU, Takas MOATOTOBKA
BayKHA JIJIS1 IPOIOJKEHUSI 00pa30BaHUsl U JUIs YCIEIHOM MpodeccuoHalIbHON Kapbephl.

Kaxxnpiii yenoBek NOCTOSTHHO MPUHUMAET PEIIEHUS HA OCHOBE UMEIOIUXCS Y HETO JaHHBIX. A JUId
000CHOBAHHOTO MPHUHATHUS PELICHUS B YCIOBHIX HEIOCTAaTKA MM N30BITKAa HHPOPMALIMU HEOOXOIUMO B
TOM YHCJIE XOPOLIO CPOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIJICHHE.

NmMenno mosToMy ocTpo BceTaia HeoOXoauMmMocTh  chOpMUPOBATH y  0OydYaroOmIUXCs
(YHKIMOHAJIBHYIO TPaMOTHOCTb, BKIIIOUAIOLIYI0 B ce0s B KauecTBE HEOTHEMIJIEMOH COCTaBJISIOIICH
YMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIH3MPOBATH MH()OPMAIMIO, PEACTABICHHYIO B Pa3IHYHBIX
¢dopmax, TOHMUMATh BEPOSITHOCTHBIA XapaKTE€p MHOTUX pEAJbHBIX MPOIECCOB M 3aBUCHUMOCTEH,
IIPOU3BOJUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMHU MPHUHIMIAMHU cOOpa, aHauu3a U MpPeICTaBIICHUS
JAHHBIX W3 pa3IWyHbIX cdep KU3HM O0OIecTBa W TOCyJapcTBa NPHOOIIAET OO0ydJaroImmMXxcs K
OOIIECTBEHHBIM HHTEpecaM. V3ydyeHHe OCHOB KOMOWHATOPHKH pa3BUBACT HABBIKM OpraHU3aIud
nepebopa U MmoJIcuéra Ynucia BAPHAHTOB, B TOM YUCIIE B MPHUKIJIAIHBIX 3a/a4aX. 3HAKOMCTBO C OCHOBaMH
TeopuH rpadoB co3aaér MareMaTHYecKUil (yHIaMeHT [uid (GOPMHPOBAHUS KOMIETEHLUI B 001acTH
nH(GOPMATUKU U HUQPPOBBIX TeXHONOTHH. [Ipu M3ydeHHH CTaTUCTHKU W BEPOSITHOCTH OOOTaIIaroTCs
mpescTaBieHusl OOydYalolUXCsi O COBPEMEHHOM KapTHHE MHUpa M METOJlaX €ro Hcciel0BaHus,
dbopmupyeTcsi TOHMMaHUE POJHM CTATUCTHKH KaK MCTOYHHWKA COIUAIBHO 3HAYMMOW MH(OpPMAaLuU U
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOSATHOCTHOI'O MBILLIICHHUS.

B cooTBeTcTBUM € TaHHBIMHU LEISIMU B CTPYKTYpe MporpaMmbl y4eOHOro Kypca «BeposTHOCTh U
CTaTHCTHKa» OCHOBHOTO OOIIEro 00pa30BaHMs BBIAEIEHBI CIEAYIOIINE COAePKaTeIbHO-METOIUIECKIE
muaun: «lIpeacraBieHue JaHHBIX M ONUCATENbHAsl CTATUCTUKa», «BeposTHOCTH», «DIeMeHTHI
KOMOWHATOpHUKN», «BBeeHne B Teopuio rpadosy.

Copnepxanne nunum «llpencraBineHue NaHHBIX M ONKCATENbHAs CTaTUCTHKA» CIYKUT OCHOBOM
s (OpMUPOBAHUS HABBIKOB padOThl ¢ MH(pOpMaIMEl: OT YTEHUS M MHTEpIpeTaluy MH(OpMAaIHH,
Mpe/ICTaBJIeHHON B Tabnuiax, Ha auarpammax U rpadukax, A0 cOopa, MpeACTaBICHUS U aHAIN3a
JaHHBIX C MCIIOJIb30BAHMEM CTAaTHUCTUYECKUX XapaKTEepUCTHUK CpeIHUX U paccenBaHus. Paboras c
JaHHBIMU, OOydYaroIlMecs Yy4yaTcsl CUMTBIBaTh M UHTEPIPETHPOBATh JaHHBIC, BbIABUIATb,
apryMEHTHpPOBAaTh W  KPUTHUKOBATh MPOCTEHIIME TUIOTE3bl, pPa3MBIIUIATh Hag (akropamu,
BBI3BIBAIOLIMMH U3MEHUNBOCTD, U OLICHUBATh UX BIMSHHUE HA PACCMATPHUBAEMBIE BEJINYMHBI U IPOLIECCHI.

WNuTyuTBHOE NpeAcTaBieHHEe O CIy4allHOW M3MEHUYHMBOCTH, UCCIIEJOBAaHHE 3aKOHOMEPHOCTEH U
TEHJCHIMA CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM JUIsi M3y4eHHsS TEeOpHHM BeposTHocTed. bombiioe
3HaYEHUE UMEIOT MPAKTUYECKUE 3a/laHus, B YAaCTHOCTH OMNbITHl C KJIACCUUYECKHMMM BEPOSTHOCTHBIMU
MOJIETISIMHU.

[TonATHE BEPOSATHOCTH BBOAMTCS KaK Mepa MpaBaonofoous ciaydaiiHoro coobitus. [Ipu nsyyenuun
y4eOHOro Kypca 0Oydaromuecss 3HaAKOMSTCS C MPOCTEUIIMMH METOJaMH BBIYUCIICHUS BEPOSITHOCTEH B
CIIy4aHbIX SKCIIEPUMEHTAaX C PAaBHOBO3MOXKHBIMH D3JIEMEHTAPHBIMH HCXOJIaMH, BEPOSTHOCTHBIMU
3aKOHaMH, IO3BOJIIOIIMMHU CTaBUTh M peuiarbh OoJiee CIOXKHbIE 3a7aud. B y4eOHbI Kypc BXOIST
HaydaJbHbIE MPEICTABICHUS O CIIyYalHBIX BEIMYMHAX M UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBIISCTCS 3HAKOMCTBO OOYyYarOIIMXCS € MHOXECTBaMHU H
OCHOBHBIMH OIEpalMsIMH HaJl MHOKECTBAMH, PACCMATPUBAIOTCS MPUMEPHI MPUMEHEHHUS ISl PEIIeHUS
3aJ1a4, a TaK)Ke UCII0JIb30BAHUS B PYTHX MaTeMAaTUYECKUX KypcaX U YUeOHbIX MpeIMeTax.

B 9 xmaccax um3yuaercs y4eOHBIH Kypc «BepoOsSTHOCTb M CTaTHCTHKA», B KOTOPBIH BXOIAT
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paznensl: «lIpencraBneHue JaHHBIX U ONUCATEIbHAsh CTATUCTUKA», «BeposTHOCTBY, «IIE€MEHThI
KOMOHMHATOpUKN», «BBeaeHue B Teoputo rpadosy.

MecTo y4eOHOTr0 nmpeaMeTa B y4eOHOM IUIaHe HIKOJIbI:

OO01iee YUCIIO YacoB, PEKOMEHIOBAHHBIX I M3y4YeHHUs MaTeMaTHUKH (0a30BbI ypOBEHB) B 9
kiacce — 204 ygaca (6 9acoB B HECIIIO).

OO6miee ynca0 YacoB, PEKOMEHIOBAHHBIX JIJIsl M3Y4YeHHUsT yueOHOTO Kypca «Anredpa B 9 kiacce —
102 yaca (3 yaca B HEZIENIO).

OO1m1ee 4nciIo YacoB, PEKOMEHI0BAaHHBIX JIJIsl M3y4eHUs yueOHoro Kypca «'eomerpus B 9 kiacce
— 68 yacoB (2 4yaca B HEZIEIO).

OOmiee YUCIIO YacOB, PEKOMEHJOBAHHBIX Ul H3Yy4eHHUs y4ueOHOro kypca «BeposTHOCTH H
cratuctuka B 9 kiacce — 34 yaca (1 yac B Henenio).

Y4eOHMKH M y4eOHbIe TOCOOHS, MCIIOJIb3yeMble B X0/¢ H3y4YeHHUsI peaMeTa:

1. AnreGpa: 9 kmacc: y4eO. ais ydammxcsi o0meoOpa3oBaTeNbHbIX opraHuzammi /A.T.
Mepsinsik, B.b. TTononckuii, M.C. fkup. — M..: Benrana-I"pad, 2019.

2. I'eometpus : 9 knacc: yueb. Ui ydamuxcsi 001eoopazoBaTeNnbHbIX opranuzanuii /A.T.
Mepsnsk, B.b. Tlononckuii, M.C. Skup. — M..: Benrana-I"pad, 2019.
3. Maremartuka. BeposTHOCTh U cTaTUCTHKA: 7-9-€ Kacchl: 0a30BBI YPOBEHB: YUEOHUK: B

2 gactax, 7-9 xknaccel/ Beicoukuit U.P., fAmenko WU.B.; nox pen. Amenko U.B., AkiimonepHnoe o0O1iecTBo
«M3parensctBo «lIpocBemenner, 2023

Copep:xanue y4eOHOro nmpeaMmera
AJITEBPA

YucnoBsle HepaBeHCTBa. OCHOBHBIE CBOMCTBA YMCIOBBIX HEpaBEeHCTB. ClI0XKeHNE U YMHOXKEHUE
YHUCJIOBBIX HEPABEHCTB. HepaBeHCTBaA ¢ 01HOM ITepeMeHHOM. Perenrie HepaBeHCTB ¢ OJHOM
nepeMeHHO. Yucnossle mpoMexyTKu. CHCTEMbl JIMHEHHBIX HEPABEHCTB C OJJHON MEPEeMEHHOM.
[ToBTOpeHue U paciupenue cBefeHuit o pynkuu. CpolictBa pyHKIuU. Kak mocTpouTs HOCTPOUTH
rpaduk ¢pynkuuu y = kf(x), ecnu usBecren rpadux gpynkiun y = f(x). Kak mocrpouts rpaduku
¢bynkuit y = f(x) + b u y = f(x + a), ecnu uzBecren rpaduk pynkuuu y = f(x). KBagpatuunas pynkuus,
e€ rpa¢uk u cBoicTBa. Pemenne KBaipaTHbIX HEPABEHCTB.

MaremaTrueckoe moaenupoBanue. [IponentHpie pacuéTsl. [IpuOImKEHHBIC BRIYHACICHUSI.

YucnoBele nocie0BaTeNbHOCTU. Apudmerndeckas nporpeccus. CymMma 7 nepBbIX YJICHOB
apupmeTrueckoi mporpeccuu. ['eomerprueckas nmporpeccusi. Cymma 7 IepBBIX YICHOB
reomeTpuueckoi mporpeccuu. Cymma 0€CKOHEYHOM reoOMeTpruiecKoil mporpeccu, y Kotopoit | q | < 1.

I'EOMETPUA
CuHycC, KOCHHYC , TaHT€HC U KoTaHreHce yria oT 0° 1o 180°; Teopema cuHYyCOB, TeOpeMa KOCUHYCOB;
pelIeHre TPEeyroJbHUKOB; (POPMYIIBI 11 BEIYUCICHHS TUIOIIAN TPEYTOJIbHUKA.
[IpaBuibHBIE MHOTOYTOJIBHUKY U UX CBOMCTBA; J[JIMHA OKPYKHOCTH ; IJIOMIAAb KpyTa.
Paccrosinne Mexay TOukaMu ¢ 3aJJaHHBIMU KOOpAMHATaMU; KOOPJAUHATHI CEPEUHBI OTPE3KA; YPAaBHEHHE
(burypsl; ypaBHEHUE OKPY>KHOCTH; YpaBHEHHE MPSAMOIL; yrioBoi KOd(h(HUIIUEHT NPSAMOil.

IlonsaTre BEKTOpa; KOOPAMHATEI BEKTOPA; CIOKEHUE M BBIYMTAHUE BEKTOPOB; YMHOKEHUE BEKTOpa Ha
YHUCJIO; CKAISIPHOE IPOU3BEIEHUE BEKTOPOB.
JBmwkenue (mepemereHue) (GUrypsl; mapasiesIbHBIA MEPEeHOC; OceBas M IEHTPajbHAs CHUMMETPHS;
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MIOBOPOT; TOMOTETHSI; MOA00He Quryp.

BEPOATHOCTDb U CTATUCTUKA
[IpencraBneHue JaHHBIX B BUE TaOJIUL, Juarpamm, rpaukoB, HHTEpIIpeTalys JaHHbIX. YTeHue

Y TIOCTPOEHHUE TaOIUI], TUarpaMM, rpaduKoB MO peaNTbHBIM JaHHBIM.

IlepectanoBku u ¢axtopuan. Coueranus u yucio couetanuit. Tpeyronbuuk Ilackans. Pemenue
3aJ]a4u C UCMOJIb30BaHNEM KOMOMHATOPUKHY.

I'eomerpuueckas BepossTHOCTb. CitydaiiHblil BEIOOP TOUKM U3 (UIYpbl Ha IUIOCKOCTH, U3 OTpEe3Ka
U U3 IyTH OKPYKHOCTH.

Ucnpitanne. Ycenex u Heynaya. Cepust ucnbelTaHui 10 neporo ycrnexa. Cepusi uCHbITaHUMN
Bbepuymnu. BepositHOCTH cOOBITHI B cepuu UCTIBITAaHUN bepHym.

CnyuallHas BeIMYMHA U pACHpPEIENICHHE BEpPOSTHOCTEH. MareMaTtudyeckoe OXHUJaHUE U
mucnepcus. I[Ipumepsl MaTeMaTH4ecKOro OXHMAAHUSA KaK TEOPETUYECKOrO0 CPEIHEro 3HAa4YeHUs
BEJIMYMHBI. MaTeMaTH4ecKoe 0KHMJIaHWE U AUCHEPCHS CITyYalHONW BETUYMHBI «YHCIIO YCIIEXOB B CEPHUH
ucnbeITaHui bepHyum.

[TonsaTue o 3aKoHe OONBIINX YKCell. MI3MepeHre BEpOsSTHOCTEH ¢ IOMOIIBIO YaCTOT.

Poinrp 1 3HaYeHHne 3aK0HA OOJIBIINX YHCEN B Ipupoac u O6I_HCCTBC.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITIPEJIMETA

W3ydenne MateMaTUKHU Ha ypOBHE OCHOBHOI'O 0OIIer0o 00pa30BaHUs HANpPaBJIEHO Ha JOCTHXKEHHE
00y4YaloIMMHUCS JINYHOCTHBIX, METAlpPEJMETHBIX M NPEAMETHBIX 00pa30oBaTeNbHBIX pEe3yJIbTaTOB
OCBOEHUS YU4E€OHOI 0 IIpeMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE pe3yabTaTbl OCBOEHHUS IPOrpaMMbl IO MaTeMaTHKe Xapakrepusyrrcs: 1)
NATPUOTHYECKOE BOCIIUTAHHE:

MIPOSIBJICHUEM HHTEpeca K IPOLIJIOMY M HACTOSLIEMY POCCHUHCKONM MAaTE€MAaTHUKH, LICHHOCTHBIM
OTHOILCHHUEM K JOCTHXCHHUSM POCCHUMCKHMX MAaTE€MaTHUKOB M POCCUMCKOW MaTE€MaTHUYECKOM ILIKOJBI, K
HCIOJIb30BAaHUIO ATUX JOCTUKEHHUH B JPYTUX HayKax U MPUKIAJHBIX chepax;

2) rpakIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00513aHHOCTEH T'paskJJaHUHA U peau3aliy ero 1npas,

NPEJICTaBICHUEM O MaTeMaTHMYeCKMX OCHOBaX (DYHKIMOHUPOBAHUS pa3iIM4YHBIX CTPYKTYP,
SBJIIGHUHM, TpOLENyp TIpaxJaHCKOro oOmecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO ATHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM IPUMEHEHHUEM JOCTIKCHHN HAyKH,
OCO3HAHHUEM BAXHOCTH MOPAJBHO-3TUYECKMX NIPHUHLHUIIOB B JEATENBHOCTH YYEHOro; 3) TpPydOBoOe
BOCIIMTAHME:

YCTAaHOBKOM HA aKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HaIpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEeMaTHYECKOro oOpa30BaHUs Ha MPOTSHKEHUM BCEH KU3HU
U1 yCIIEUIHON NpoQecCHOHaIbHON AEATENBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUI, OCO3HAHHBIM
BBIOOPOM U MTOCTPOEHUEM MHJIMBUIYAJIbHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN; 4) ICTeTHYECKOe BOCIIUTAHME:
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CIIOCOOHOCTBIO K OMOIHUOHAJIIBHOMY U 3CTCTHUYCCKOMY BOCIPUATHIO MATECMAaTUYCCKHUX O6’beKTOB,
3aJa4, pemeHI/Iﬁ, paccymz[eHHﬁ, YMCHHUIO BUACTH MATCMATHYCCKHC 3aKOHOMCPHOCTHU B HCKYCCTBEC; 5)
HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIMEN B JEeSTeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSl YEJIOBEKAa, IMPUPOJBl U OOILIECTBA, TOHUMAHUEM MAaTEMaTUYECKOW HayKu
Kak c¢epbl YenoBEYECKOW JeATENIbHOCTH, JTAaloB €€ pa3BUTUS W 3HAUYMMOCTH JUIS Pa3BUTHUSA
LUBWIN3ALUY, OBJAJECHUEM S3bIKOM MaTeMaTHUKd M MaTeMaTHYeCKOM KyJbTYpOoH Kak CpeiICcTBOM
IIO3HAHUS MHpPA, OBJIAJICHUEM NMPOCTEHIINMHI HaBbIKaMH HUCCIIE0BATENBCKON eI TEIbHOCTH;

6) ¢puznyeckoe BocnuTaHue, GopMHpPOBaAHHME KYJbTYPbl  310POBbS "
3MOLMOHAJIBLHOIO 0JIArONOJyYns:

TFOTOBHOCTBIO TNPUMEHSITh MAaT€MaTHYEeCKHE 3HAHHUS B MHTEpPEcax CBOETO 3/J0POBbsl, BEICHUS
3I0pOBOTO 00pa3a >KU3HU (30POBOE MUTaHWE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH M OTIbIXA,
peryisipHasi pu3nveckas akTUBHOCTh), COPMHPOBAHHOCTHIO HaBbIKAa Pe(PICKCUH, TPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TaKOI'o K€ MpaBa JIPyroro 4yejoBeKa;

7) IK0JIOTHYECKOe BOCITUTAHHUE:
OpHEHTAIMeH Ha MPUMEHEHNE MAaTeMAaTHYSCKUX 3HAHUH JTsl PEIICHUS 33]1a9

B 00JacTH COXPAaHHOCTH OKPYXAlOMIeH Cpelbl, TUIAHUPOBAHUS TIOCTYNIKOB M OICHKH WX
BO3MOXXHBIX TOCIEJACTBUH JUIsl OKPYXKAaIOLIeH Cpeapl, OCO3HAaHWEM T[JI00ANBHOTO — XapakTepa
JKOJIOTUYECKUX MpoOJIeM W TyTed HuX pelieHus; 8§) aganramus K H3MEHSIONIHMCH YCJIOBHSAM
COIMAJILHON M TPHPOAHOH Cpelabl: TOTOBHOCTHIO K JCWCTBUSM B YCIOBHSX HEOINPEIEIEHHOCTH,
MTOBBIIMICHUIO YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUICCKYIO JIeATeIbHOCTh, B TOM YHCIIC YMEHUE
VUUTBCS Y JAPYTUX JIIOJACH, MPUOOpETaTh B COBMECTHOW JEATEIHPHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIMH M3 OMbITa APYTUX; HEOOXOAUMOCTHIO B (DOPMHpPOBAHMM HOBBIX 3HAHHUI, B TOM YHCIE
dbopMynupoBaTh

UeH, TIOHSTHS, THIOTe3bl 00 OOBEKTaxX W SIBICHHSIX, B TOM YHCJIC paHee HE H3BECTHBIX,
OCO3HaBaTh JE(UIMTHI COOCTBCHHBIX 3HAHWUH M KOMIICTCHTHOCTCH, ILIAaHHUPOBATh CBOE pAa3BUTHE,
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCTIPUHIMATEH CTPECCOBYIO

CUTYallMI0 KaK BBI30B, TPEOYIOMIMN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
necTBus, GOPMYyJIMPOBATh U OLIEHUBATh PUCKH U TIOCIICICTBHS, (POPMHPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

B PE3YJIbTATC OCBOCHUS MTPOTrpaMMBbI IO MATEMATUKE HAa YPOBHC OCHOBHOI'O 06mero 06p330BaHI/ISI
y 06}"{2[}0]_]_[61"005{ 6yI[yT C(I)OpMI/IpOBaHBI MCTAIPECAMCTHBIC PC3YJIbTAThI, XapAKTCPU3YIOIIHUECCA
OBJIAICHUCM YHUBCPCAJIbHBIMHU ITO3HABATCIIbHBIMU I[eﬁCTBHHMPI, YHHUBCPCAJIbHBIMU
KOMMYHHUKATHBHBIMU HGﬁCTBHﬂMH n YHUBCPCAJIbHBIMU PETYJIATHBHBIMU I[CflCTBHSIMH.

ITo3HaBaTe/IbHbIEe YHUBeEpPCcAJIbHbIE yueOHbIe neiicTBus ba3oBble jJjornueckmne
AeCTBUA:

BBISIBJISITH M XapaKTEepHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEeMAaTHUYECKUX OOBEKTOB, MOHSTHIA,
OTHOIIEHUH MEXAy HOHATUAMH, (HOPMYIHpPOBaTH OINpEAETCHUs IOHATUN, YyCTaHABIUBAaTh
CYLIECTBEHHBIN TNpHU3HAK KiacCU(UKAIMK, OCHOBaHHMS Uil OOOOIIEHHS M CpaBHEHHS, KPHUTEPHUU

IIpoOBOAUMOTO aHaJIn3a, BOCIIPpUHUMATD, (I)OpMy.TII/IpOBaTB )51 Hp606pa30BBIBaTL CYXKIACHUA:
9



YTBEPIAUTEIbHBIE

U OTpHLATeNbHble, €AMHUYHbIC, YacTHble W OOLIMEe, YCIOBHBIC; BBIABIATH MaTeMaTHYECKHE
3aKOHOMEPHOCTH, B3aUMOCBS3H U NPOTUBOpEUNsl B (PaKTax, JaHHBIX, HAOIIOJEHUAX U YTBEPKICHHUSAX,
npeajgaraTb KpUTEPUM Ul BBISIBICHHUS 3aKOHOMEpPHOCTEH M NPOTHUBOPEUMIA; JAeNaThb BBIBOJBI C
HCIOJIb30BAaHNUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHYKTUBHBIX

YMO3aKJIIOYEHUH, YMO3aKIO4YEeHUI 10 aHAJIOTMH; pa3dupaTh J0Ka3aTesbCTBA MaTEMAaTHYECKUX
YTBEPKIACHUH (IIpsiMble U

OT TNPOTHUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECJIOXHBIE JOKA3aTelIbCTBA MaTEMaTHYECKUX
(akToB, BBICTpaMBaTH AapPryMEHTALUIO, NPUBOJUTH IPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKACHUS; BBIOMpPATh CIOCOO pemieHus y4eOHOM 3ahayuu (CpaBHUBATh HECKOJIBKO
BapUaHTOB

pelieHus, BbIOMpaTh HauOojiee NOAXOMAMMNA € YYETOM CaMOCTOSATEIbHO BbIIECICHHBIX

KkputepueB). bazoBble ucciieioBaTeIbCKHe el CTBUSA:

WCIIOJIb30BaTh BOIPOCHI Kak MCCIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS, (POPMYIUPOBATH
BONIPOCHI, (PUKCHPYIOIIHE MPOTHBOpPEUHEe, MPOOJIEMYy, CAMOCTOSTEIHHO YCTaHABJIMBATH HCKOMOE U
naHHoe, (opMHpOBaTH THIOTE3y, ApPTyMEHTUPOBATh CBOKO TMO3UIMIO, MHEHHE;, TPOBOJIUTH IO
CaMOCTOSITENIbHO COCTaBJICHHOMY TUIAHY HECIIOKHBIN SKCIIEPUMEHT,

HEOOJIBIIIOE HCCIICIOBAHWE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKoro OO0BEeKTa,
3aBUCHUMOCTENl 0OBEKTOB MEXIy COOOM; CaMOCTOATENbHO (HOPMYIHpPOBaTh 0OOOIIEHUS M BBIBOJBI 110
pe3ysibTaTaM TMPOBEAEHHOTO HAONIOJACHUS, WCCIEIOBAHUS, OIEHHWBATH JOCTOBEPHOCTH MOMYyYEHHBIX
pe3yJIbTaTOB, BHIBOJIOB U OOOOIIECHMIA; MPOTHO3UPOBATH BO3MOKHOE pPa3BUTHUE IMpoOIlecca, a Takke
BBIIBHUIaTh

MPCAOJOXKCHUA O €TO Pa3BUTUN B HOBBIX YCIIOBUAX. Pabora ¢

uHpopmanuei:
BBISIBIISITh HEJ0CTaTOYHOCTh u U30BITOYHOCTh nH(popmanuu, JTAaHHBIX,
HEOOXOMUMBIX JUIsl peLLICHUs 3aa4l; BBIOMpaTh, aHAJM3UPOBATh, CHCTEMaTU3HPOBATh
u UHTEPIPETUPOBATH

nH(pOpPMaLIMIO Pa3INYHBIX BUAOB M (OpM MpeAcTaBiIeHUs; BbIOMpaTh (HOpMy IpeacTaBICHUS
nHOPMALUU U WUTIOCTPUPOBATH peliaeMble

3a/1aud CXeMaMH, JuarpaMMaMu, HHOW rpaduKkoi W X KOMOWHAIIMAMH; OIICHHBATh HAJIEKHOCTD
nH(OPMAIIUY TIO KPUTEPUSIM, TIPEIOKEHHBIM YUUTEIIEM

nin C(I)OpMYJ'II/IpOBaHHLIM CaMOCTOATCIIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUS:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH M LIETSIMU OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /JaBaTb
MOSICHEHHS 110 XOAY PEIICHUs 3aJa4i, KOMMEHTHUPOBATh MOMYyUYEHHBIA Pe3yNbTaT; B X0 OOCYKIACHHUS
3aJlaBaTh BOIIPOCHI MO CYLIECTBY OOCYXKIaeMON TeMbl, MpOOJIEeMBbl, pelIaeMoil 3a/adyu, BhICKA3bIBATh
WJIeU, HAIlCJICHHbIE Ha TOUCK PEIIEHUs, COMOCTaBIATh CBOU CYXICHUS C CYXICHUSIMH JPYTUX
YYaCTHUKOB JHalora, OOHAapy>KMBaTh pa3jiluWe W CXOJCTBO TMO3MUIUNA, B KOPPEeKTHOH (opme

(GbopMyJIUpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS; NPEIACTABNIATH PE3yJbTAaThl PEIICHUS 3aTadH,
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AKCIIEPUMEHTA, MCCIEAOBaHUs, MPOCKTa, CAMOCTOSTENILHO BHIOMPATh (OopMaT BBICTYIUICHUS C y4ETOM
3ala4  TPE3CHTAlMA M OCOOCHHOCTEH ayJWTOpWH; TIOHUMAaTh W WCIOJIB30BaTh IMPEHMYIIECTBA
KOMaHJAHOW ¥ MHIUBUIYaTbHOU PabOTHI

NP PElICHUH yYeOHBIX MaTEeMAaTWYCCKHX 3a]a4; MPHUHUMATh IIe]Ib COBMECTHOW JESATEILHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOH pabOThI, pachpeneisTh BHIbI pabOT, IOroBapUBATHCA,
o0CyXJaTh TPOIECC W Pe3yNbTaT padOTh, 0000IaTh MHEHUS HECKOIBKUX IIOJICH; y4acTBOBATh B
rpynmnoBeiX ¢opmax paboTel (00CyXkaAeHUs, OOMEH MHEHHUSMH, MO3TOBBIE IITYPMBI U JPYTHE),
BBITOJIHATh CBOIO 4acTh PaOOThI U KOOPAWHUPOBATH CBOM NEHCTBHS C JAPYTUMH WICHAMH KOMAaHIIbI,
OIICHWBATh KAa4YeCTBO CBOCTO BKJIQJa B OONIMI MPOMYKT IO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBuA CaMoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUIAH, QJTOPUTM pEIIeHUs 3agadyd (WM ero 4acTh), BbIOHMpATh
Coco0 pelIeHus ¢ y4€TOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM HH(DOpMALIUH.

CaMOKOHTPOJIb:

BJAJeTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca W pe3yibTaTa pelieHus
MaTeMaTHYECKON 3aJa4d; MPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh IIPH PELICHUM 3a/1a4H,
BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAWIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJAHOCTEN; OLIEHUBATH COOTBETCTBUE PE3YJIbTaTa AE€ATEIbHOCTH IOCTABICHHON LIEIU U

YCIOBUAM, OOBSICHATH NMPUYUHBI JOCTMKEHUS WIM HEAOCTIKCHHS 1T, HaXOIWTh OIIMOKY, TaBaTh
OLIEHKY NTPHUOOPETEHHOMY OIBITY.
NPEJMETHBIE PE3YJIBTATHI

AJITEBPA:

[IpenMeTHbIe pe3ybTaThl OCBOCHHUS MTPOrpaMMbl y4eOHOT0 Kypca K KOHITy oOydeHus B 9 Kiacce:

Yuciia 1 BLIYHCICHUSA

CpaBHUBATh U YIIOPSAOUYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA.

Boimonuate apudmernyeckue JeMcTBUS € palMOHAJbHBIMH 4YMCIAMM, COYeTas YCTHBIE U
MIMCBbMEHHBIEC IPUEMBI, BBIITOJIHATH BBIYUCIICHHS ¢ UPPALMOHAIBHBIMU YU CIAMU.

Haxomute 3HaueHMs CTENEHEW € LEIbIMM II0KA3aTEISIMM M KOPHEW, BBIYMCIATH 3HAYCHHS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisiTh JEWCTBUTENbHBIE YHCIIA, BBIIOJIHATH NPUKUAKY pe3yibTaTa BBIYMCIEHUH, OLIEHKY
YHCJIOBBIX BBIPA)KEHUH.

YpaBHeHNsI M HEPABEHCTBA

Pemarp ymHENHBIE M KBaJpaTHBIC YPAaBHEHUS, YPaBHEHHs, CBOIALIMECS K HHUM, NPOCTEUIINE
JIpOOHO-pallMOHAJIbHBIE YPABHEHHUS.

Pemars cucreMbl JByX JMHEMHBIX YPAaBHEHMH C JBYMsI INEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemiate TeKCTOBBIE 3a/1a4M aNredpandeckuM cocoOOM C MOMOLIbIO COCTaBIEHUS] YPaBHEHUS UIIH
CHUCTEMBI IBYX YPABHEHHUH C ABYMs IIEPEMEHHBIMHU.

[IpoBomuTh mpoOCTEHIINE HCCIACAOBAaHUS YPABHEHUHW M CHCTEM YypAaBHEHUM, B TOM YHCIE C
NpUMEHeHHEeM TrpaduyecKux MpencTaBlieHui (yCTaHaBIMBaTh, MMEET JM ypaBHEHHE WM CHCTEMa
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YPaBHEHMH PELICHHUs, €CIIM UMEET, TO CKOJIbKO, U Ipoyee).

Pemiare nuHeliHbIe HEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, U300paXkaTh pellIeHHEe HEPABEHCTB Ha
YHCII0BOM MPSIMOH, 3alIMCBIBATh PEIIEHUE C TOMOILBIO CUMBOJIOB.

Pemarp cuctembl JUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAJpPaTHOE
HEPaBEHCTBO, N300paXKaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHMCIIOBOM MPSAMOIA, 3aIIUCHIBATh PELICHHUE
C MIOMOUIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA P PELIEHUN PA3IMYHBIX 3a7ad.

DOyHKIUH
PacnoznaBate  pyHKITMH W3y4YeHHBIX  BUIOB. [loka3piBaTh CcXeMaTHYECKHU

PACTIONOKEHHE HA KOOPIMHATHOM MI0CKOCTH rpaduko Gymkimii pra: Y = 2%,
#

y=hkx+b y= PN ax®+bx+c, y=x’, y= va, Y= |x|B33_BI/ICI/IMOCTI/I oT
3Ha4eHUH K03()(HUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKIIUI.

Ctpouth 1 n300paxkaTh CXeMaTHYECKH I'paUKK KBaAPaTUYHBIX (PYHKIHMH, ONMHCHIBATH CBOMCTBA
KBaJpaTUYHBIX (PYHKIUH 10 UX Tpadukam.

Pacnio3naBate kBajpaTHuHy0 (YHKIUIO 1O (opMylie, MPUBOIUTH MPHUMEPHl KBAaIPATHIHBIX
(GYHKIMK U3 peabHOM KU3HH, (U3NKH, TEOMETPHUH.

YucaoBbie MOCIEI0BATETIBHOCTH M IIPOTPECCHH

Pacnio3HaBaTh apupMeTHUYECKYIO0 U TEOMETPUUECKYIO IIPOTrPECCUH MTPH Pa3HBIX crloco0ax 3aJjaHusl.

BbIMONHATE BBIYUCIEHHS C HCHOJB30BaHHMEM (QOPMYNIT n-ro wWieHa apupMETHYECKOW U
reOMETPUUYECKOH MPOTrPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbl OCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJMHATHON INIOCKOCTH.

Pemarp 3amaun, cBA3aHHBIE C YHCIOBBIMU I1OCJIEIOBATENBHOCTSAMM, B TOM 4YHCIIE 3a/laddl W3
peanbHOM JKHU3HU (C UCTIONB30BaHUEM KAJIBbKYIIATOPA, HUPPOBBIX TEXHOJIOTHH).

I'EOMTPUS:

[IpenMeTHbIe pe3ybTaThl OCBOCHHUS TPOrpaMMBbl y4eOHOT0 Kypca K KOHITy oOydeHus B 9 Kiacce:

3HaTh TPUrOHOMETpUUYECKHE QYHKIIUU OCTPBIX YTJIIOB, HAXOJUTh C UX MOMOILBIO Pa3INYHbIE
3JIEMEHTBHI NPSIMOYTOJIBHOTO TPEYTOJbHHUKA («pelIeHHe MPSIMOYTOJIbHBIX TPEYTroJbHUKOBY). HaxonuTs (¢
MIOMOUIBIO KaJIbKYJIATOPA) AJTUHBI U YIIIbI ISl HETAOIUYHBIX 3HAUECHUH.

[Tonb3oBatbest (hopMynamMu TPHUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIS
HAaXO0JICHUS COOTHOLIEHUN MEXIy TPUTOHOMETPUUECKUMHU BETMYUHAMU.

Hcnonb3oBaTh TEOpeMbl CHHYCOB W KOCHHYCOB JUIS HAXOXKJIEHHUS Pa3IUYHBIX AJIEMEHTOB
TpEeYroJbHUKA («pellIeHne TPEyroJbHUKOBY ), IPUMEHSTh UX MPU PEUICHUH FT€OMETPUUECKHX 3a7au.

Biamers nonsTHsIMU TipeoOpa3oBaHus MOI00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJA00HBIX (UTYP.
[Tob30BaThCs CBOMCTBAMU MOO0US TIPOU3BOIBHBIX (PUTYp, YMETh BBIUUCIISITH THHBI M HAXOIUTH YTJIBI
y mono0HbIX ¢uryp. [IpumMeHsATH CBOWCTBAa MOAOOMS B MPAKTHUECKUX 3a7adax. YMETh MPHBOIUTH
MIpUMEPHI MOJAOOHBIX PUTYp B OKpPYKAIOIIEM MHUPE.

[Tonb30BaTbes TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOP/, O MIPOU3BEICHUU OTPE3KOB CEKYIHUX,
0 KBaJpare KacaTeIbHOM.

[Tonb30BaTbcs BEKTOPaMHU, MOHUMATh UX T€OMETPUUECKUM U (PU3HMUECKUN CMBICI, IPUMEHSTh UX B
pelIeHNH TEOMETPHUUECKUX U (PU3UUECKUX 3a1ad. [[puMeHsTh CKaIIpHOe MPOU3BEIEHNE BEKTOPOB IS
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HaXO0X/IEHUS JUIMH U YIJIOB.

ITonp30BaThcs METOAOM KOOPAUHAT Ha MJIOCKOCTH, IPUMEHSTh €r0 B PEIIEHUH F'€OMETPUYECKHUX U
IIPAKTUYECKUX 3a/1a4.

Brnagerp MNOHATHSMH MPaBWJIBHOIO MHOTOYTOJbHHMKA, JUIMHBI OKPY>KHOCTH, JJIMHBI JYTH
OKPY’KHOCTH U paJMaHHON Mepbl yIJla, YMETh BBIUMCIATH IUIOLIAAb Kpyra u ero yacteil. Ilpumenars
II0JIy4E€HHbIE YMEHMS B IPAKTUYECKUX 3a/1adax.

Haxonute ocu (WM ULEHTpbI) CUMMETpUH (UTYp, NPUMEHATh JABMKEHHMSI IUIOCKOCTH B
MPOCTEUIIINUX CITydasx.

IIpuMeHsTh MONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MaTEMaTHUYECKHE MOJEIH IS 3anad
peanbHOM KM3HM M IPOBOAUTH COOTBETCTBYIOLIME BBIYMCICHUS € HIPUMEHEHHEM NOJ00Ms U
TPUTOHOMETPUUECKUX (PYHKIHH (IOJIB3YACh, T€ HEOOXOAUMO, KAIbKYJISTOPOM).

BEPOATHOCTb U CTATUCTUKA

[IpenMeTHbIC pe3yNbTaThl OCBOCHUS MTPOrPaMMBbI Y4eOHOTO Kypca K KOHITy oOydeHus B 9 Kiacce:

W3Bnekats 1 mpeoOpazoBbIBaTh MH(POPMAIIHIO, IPEACTABICHHYIO B Pa3JIMYHbIX UCTOYHUKAX B
BHJIE TaONHII, JUarpamMm, TpaduKoB, IPEICTABIATH JaHHBIC B BUJE TAOJHII, AHArpaMM, Tpa(UKOB.

Pemarp 3amaum opraHu3oBaHHBIM MEepeOOpPOM BapHAHTOB, a TaKXKE C UCIOIb30BAHUEM
KOMOHMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBarh onucaTelbHbIe XapaKTEPUCTUKHU JJISI MACCUBOB YWCIIOBBIX JIAaHHBIX, B TOM YHCIIC
CpeHUE 3HAYEHUS U MEPBI PACCEHBAHMSI.

HaxomuTh 4acTOThI 3HAYEHWH W YacCTOTHI COOBITHS, B TOM YHCIE IONB3YSICh pe3ylibTaTaMu
MPOBEIEHHBIX H3MEPEHUN U HAOTIOACHHUIA.

Haxoautb BEpOsITHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YHUCJIE B OMNBITAX C
PaBHOBO3MOXKHBIMH JIEMEHTAPHBIMH COOBITUSIMU, B CEPUSX UCIBITAHUN [0 MEPBOTO yCIEXa, B CEPUAX
ucnblTaHui bepHysu.

Nwmets npencTaBiieHre o ciay4yailHON BeIHUYMHE U O paclipe/ie]IeHUH BEPOSITHOCTEH.
Nmetp mpencraBieHue O 3aKOHE OOJBIIMX YHCENT KaK O TMPOSBICHWHM 3aKOHOMEPHOCTH B

ClIy4aiiHON U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCET B IPUPOJE U OOILIECTBE.

TemaTuveckoe NJIAHUPOBAHUE C YKA3aHHEM KOJUYECTBA AKaJeMHYEeCKUX
4acoB Ha OCBOCHHE KAK/I0il TeMbl Y4eOHOr0 nmpeaMeTa

Aureopa.
Ne  [Tema\pasznmea Ko-Bo w4acos, Koa-Bo Koa-Bo Y4eOHo-
n/m OTBOAUMBIX HAKOHTPOJILHBIX [IPAKTHYECKHX MeToAUYecKHe
0CBOEHUeE TeMbl padoT padort MaTepualibl, B TOM

YUCJI€ IJICKTPOHHBIC

1. Broanoe noBTopenue kypca 3
anreOpsl 8 Kacca
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HepageHncraa. 20 2 bubmuoreka LIOK
https://m.edsoo.ru/
7f4131ce
IPOIL
https://resh.edu.ru
Yun.py https://uchi.ru

KBanpaTtuunas ¢pyHKuus. 38 2 Bu6mnorexa [[TOK
https://m.edsoo.ru/
7t4131ce
POII
https://resh.edu.ru

DNeMEeHThI NPUKIaJHON 9 1 buommorexa IIOK

MAaTEMaTHUKH. https://m.edsoo.ru/
7t4131ce
POII
https://resh.edu.ru
Yun.py https://uchi.ru

YucnaoBbie 17 1 bubarorexa IIOK

OCJIEN0BATEIbHOCTH. https://m.edsoo.ru/
7f4131ce
IPOIL
https://resh.edu.ru
Yun.py https://uchi.ru

[ToBTOpEHME U 15 2

cUCTEeMaTH3aIus yueOHOTO

MaTepraa.

OBIIEE KOJIMYECTBO 102 8 0
YACOB I10 ITPOTPAMME
I'eomeTpus
Ne Tema\paznen Koa-Bo KoJj-Bo KoJj-Bo Y4eOHO-MeTOAUYECKHE
n/ 4acos, KOHTPOJILHBIX | MPAKTHYECKUX | MATEPUAJIBbI, B TOM YHCJIe
1| OTBOAMMBIX padort padort 3JIEKTPOHHbIE
Ha
OCBOEHMeE
TeMbI
1. Pemenne 19 1 bu6nuoreka IJOK
TPEYTOJIHLHUKOB https://m.edsoo.ru/
7t4131ce
POII
https://resh.edu.ru
VYun.py https://uchi.ru
2. IIpaBunbHBIC 11 1 bubmmoreka [IOK
MHOTOYTOJIbHUKH. https://m.edsoo.ru/
7t4131ce
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https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

POII
https://resh.edu.ru
3. JexapToBsl 12 1 Bubmuoreka IJOK
KOOpIMHATHl Ha https://m.edsoo.ru/
IJIOCKOCTH 714131ce
POII
https://resh.edu.ru
VYun.py https://uchi.ru
4. Bexropsr 13 1 bubmuoreka IJOK
https://m.edsoo.ru/
714131ce
POII
https://resh.edu.ru
VYun.py https://uchi.ru
5. I'eomeTpudeckue 10 1 bubnuoteka ITOK
mpeoOpa3oBaHHs. https://m.edsoo.ru/
7f4131ce
POII
https://resh.edu.ru
6. 3 1 bu6nmoreka IJOK
[osTopemue https://m.edsoo.ru/
00001IeHE , 7f4131ce
CI/ICTeMaTI/I3aLI’I/I$I PoIl
- httDs://resh.edu.rp
VYun.py https://uchi.ru
7. OBIIEE 68 6 0
KOJIMYECTBO
YACOB I10
IMPOT'PAMME
BeposiTHOCTD U CTATHCTHKA
Ne | Tema\paznen Koua-Bo Kou-Bo Koua-Bo Y4eOHO-MeTOANYECKHE
n/n 4acos, KOHTPOJILHBIX | MPAKTHYECKU | MATEpHAJIbl, B TOM YHCJe
OTBOAUMBI | padoT X padot 3JIEKTPOHHBIE
X HA
OCBOEHHE
TeMBbI
1. | IloBTOpeHue Kypca 4 bubmorexa IIOK
7-8 kiacca https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
VYun.py https://uchi.ru
2. | DaeMeHThI 4 bubmuorexa IIOK
KOMOHHATOPUKHU https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/

POIII
https://resh.edu.ru

l'eomerpuueckas 4 1 bubnmnorexa [{OK
BEPOSATHOCTh https://m.edsoo.ru/7f4131ce
PoOI

https://resh.edu.ru
VYun.py https://uchi.ru

HcneiTanus 6 1 Bbubnuoreka IJOK
Bepnymm https://m.edsoo.ru/7f4131ce
POIII

https://resh.edu.ru
VYun.py https://uchi.ru

Cry4aiinbie 7 1 Bubnuoreka [IOK
BEJTUYUHBI https://m.edsoo.ru/7f4131ce
POIII

https://resh.edu.ru

O0o01enue, 9 1 Bbubnuoreka IJOK
MMOBTOPECHHE https://m.edsoo.ru/7f4131ce
POII

https://resh.edu.ru
VYun.py https://uchi.ru

OBIIEE 34 1 3
KOJIMYECTBO
YACOB IO
MMPOIrPAMME

=

MaTepl/laﬂbHO-TeXHl/l‘leCKoe o0ecrmeveHmne y‘leﬁHOl"O npeamera

Kommnerorep
MynbTUMEANATPOEKTOP
DKpaH (Ha MTaTUBE UM HABECHOM)

Oobs3aTesibHbIE YUeOHbIe MATEPHAJIBI IJISI YYEHUKA:

Anrebpa: 9 knacc: y4el. s ydyanuxcsi o0uieoopa3oBarenbHbIx opranuzauuit /A.I°. Mep3isk, B.b.
[Tononckuit, M.C. Skup. — M..: Benrana-I"pad, 2019.
I'eomerpus : 9 kiacc: yueO. s ydammxcst o0meoOpa3oBaTenbHbIX opranuzanuii /A.I°. Mep3isk,

B.B. ITomonckuii, M.C. fAxup. — M..: Bearana-I'pad, 2019.

Matemartuka. BeposTHOCTb U cTatucTuka: 7-9-e kiacchl: 0a30BbI ypOBEHb: YUeOHUK: B 2 YaCTHX,
7-9 wnaccel/ Beiconkuii W.P., Smenko W.B.; mon pen. Amenko M.B., AkmmonepHoe 00IIecTBO
«3narenscTBO «IIpocBenienney
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https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
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