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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo marematuke ajisi o0ydaromerocsi 8 kiacca pazpadborana B coorBercTBuu ¢ denepanbHbiM 3ak0oHOM OT 29.12.2012 Ne 273 — @3
«O6 oOpazoBanuu B Poccuiickoit @enepanun», OenepanbHbIM rocyAapCcTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOT'O OOIIEro 00pa3oBaHUs,
YTBEPKJICHHBIM NpukazoM MunuctepctBa mnpocBemienuss Poccuiickoir  ®enepamun ot 31.05.2021 1. Ne 287 «0O0 yTBepKIaeHUU
(benepanbHOrorocy1apCTBEHHOr0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00IIero oopazoBanusy», mpukazoMm oT 18.07.2022 r. Ne 568 «O BHeceHHH
U3MEHeHHH B (eaepalbHBIi TOCYAapCTBEHHBIM 00pa30BaTENbHBIA CTaHJAPT OCHOBHOTO OOMIEr0 00pa3oBaHWs, YTBEPKACHHBIA MPHUKA30M
MunuctepctBa npocseuienus: Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287», npukazom MunuctepcTBa npocerieHus ot 24.03.2023 r. Ne 1025
«O06 yTBepxkaeHUH (eaepaabHON alanTUPOBAHHON 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO oOIIero oOpa3oBaHUs [UIsi OOydYarolUXCsl C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMH 3J0POBBS», MpukazoM MunucrepctBa npocsemenns ot 18.05.2023 Ne 370 «OO0 yrBepxkueHun ¢enepaibHOR
00pa3oBaTeNLHON MPOrpaMMBI OCHOBHOTO 001ero oopazoanus» ¥Ycrasom ['bOY COIL Ne2 m.r.t. Ycrb-Kunensckuid.

B mporpaMMe o MareMaTUKe yUTEHBI UCH U MOJIOKEHUS KOHILEIUU pa3BUTHs MaTeMaTuieckoro oopaszoBanus B Poccuiickoit denepanuu.

[IpenmeTom MaTeMaTUKH ABISAIOTCA (PyHIAAMEHTaIbHBIE CTPYKTYPhI HAIlIErO MUPA - IPOCTPAHCTBEHHBIE (POPMBI U KOJTMYECTBEHHBIE OTHOIICHHS
(OT mpocCTEeNIINX, YCBAaUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, /10 IOCTATOYHO CJIOKHBIX, HEOOXOJUMBIX JJIsi Pa3BUTHUS HAYUHBIX U MPUKIAJHBIX UJEH).
Matemaruueckue 3HaHMS OOECHEUMBAIOT IMOHMMAHUE NPUHILIMIIOB YCTPOMCTBA M MCIOJNb30BAaHHUS COBPEMEHHOM TEXHUKH, BOCHpPUATHE U
WHTEPIPETAIMIO COIUANBHON, SKOHOMHUYECKOH, MOTUTUYECKON MH(pOpMAINK, JAIOT BO3MOXXHOCTH BBIMIOJNHATH PACYETHI U COCTABIATH ANTOPHUTMBI,
HAaXOMUTh M TPUMEHATH (OPMYINBI, BIAJETh MPAKTUYECKUMH MPUEMAMU TEOMETPUUYECKUX HU3MEPEHHH M TOCTPOeHUH, uYuTaTh WHGOpPMAIHIO,
MPEJICTAaBICHHYIO B BHUJE TaOJHUI, AUArpaMM U rpadUKoOB, KUTh B YCIOBUIX HEOMPEACIEHHOCTU U MOHUMATh BEPOSTHOCTHBIM XapakTep ClydalHbIX
COOBITHH.

W3ydyeHne mateMaTuku (GOpMUPYET Y OOYUAIONIUXCS MAaTEMAaTHYECKH CTHIIh MBIIUICHUS, MPOSIBISIONIUNCA B OMPEAeNIEHHBIX YMCTBEHHBIX
HaBbIkax. OOydJarommecs OCBaMBAIOT TaKUe MPUEMBI M METOJbI MBIIUICHUS, KaK MHIYKIUS U JeAyKIHUs, 0000IeHne U KOHKpPETH3aIusl, aHaIu3 |
CUHTE3, Kiaccuukanus W cuUcTeMmaruszanus, aOcTparupoBaHue u aHajoruss. OOBEKTHl MaTeMaTHYECKMX YMO3AKIIOUYEHUH, TMpaBujia HX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKUX TOCTPOCHHM, CIHOCOOCTBYIOT BBIpaOOTKE YMeHHUs (OpMynupoBaTh, OOOCHOBBIBaTH U

AOKa3bIBATb CYKIACHUA, TCM CAMBIM PA3BUBAIOT JIOTUYCCKOC MBIIJICHHUC. I/I3y‘leHI/Ie MaTeMaTUKHA O0eCIIeUYnBAaET (1)OpMI/IpOBaHI/I€ aHFOpHTMI/I‘IeCKOﬁ



KOMIIOHEHTHI MBIIIJICHUS U BOCIUTAHHE YMEHUI 1eHCTBOBATH MO 33aJ]aHHBIM aJITOPUTMAaM, COBEPLICHCTBOBATh N3BECTHBIC M KOHCTPYHPOBATh HOBHIE. B
npoliecce pemieHus 3a/1a4 - OCHOBOM Y4eOHOU JEATEIbHOCTH Ha YPOKaxX MaTeMaTHKH - Pa3BUBAIOTCS TBOPUECKask M MPHUKIAJHAS CTOPOHBI MBIIICHHS.

OOyueHne MaTeMaTHKe JaET BO3MOXKHOCTh PAa3BHBATh Y 00YYAIOUIMXCSI TOYHYIO, PAIIMOHAIBHYIO M HHPOPMATHBHYIO Pedb, YMEHHE OTOMpATh
HanboJIee MOAXOAAIINE SI3bIKOBBIC, CHMBOJIMUYECKHE, IPaUUECKHe CPEICTBA ISl BBIPKECHUS CYKICHUH M HATJISTHOTO UX MPE/ICTaBICHUS.

[Tpu u3y4eHun MaTeMaTHUKU OCYILECTBIISETCS 00IIee 3HAKOMCTBO C METOJIaMH TO3HAHUS JICHCTBUTEILHOCTH, MPEICTABICHUSIMH O MPEIMETE U
METOAAaX MaTeMaTHKH, UX OTIIMYMHM OT METOJOB JIPYTUX E€CTECTBEHHBIX M T'YMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHHS MaTeMaTHUKH IS
peleHHs HayYHBIX U MPUKJIaTHBIX 3a/1a4.

[IpuopuTeTHBIMU LIEIIMHU O0YUSHHSI MaTeMaTHKE B § Kilacce SIBISIOTCS:

. (dopMupoBaHHE EHTPATBHBIX MaTEMAaTUYECKUX TMOHSATHH (YHMCII0, BEIMYMHA, FeoMeTpudeckas Gurypa, rmepeMeHHasi, BEpOsSTHOCTb,
GbyHKIMs), 00€CTIEYNBAIOIINX TPEEMCTBEHHOCTD U TIEPCIIEKTHBHOCTh MATEMAaTHIECKOTO 00pa30BaHUs 00yJarOIINXCS;

. MOJBE/ICHNE OOYYaIOUIMXCS Ha JIOCTYIIHOM Ui HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3M MAaTEMATHKH M OKPYXKAIOIIEro MHpa,
MOHMMaHHE MaTeMaTHKH KaK 4acTH oOIIel KyJIbTyphl 4eJI0BEYECTBA;

. pa3sBUTHE HHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH oO0ydaromuxcs, MO3HABATENIbHOM AaKTHBHOCTH, HMCCIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTHU MBIIIICHUS, HHTEpeca K H3Y4CHUIO0 MaTeMaTHKH,

. ¢dopmupoBaHre (HYHKIMOHATHLHON MaTeMaTHUECKOW TPaMOTHOCTH: YMEHUS PAaCIO3HABAThH MPOSBICHUS MaTEMaTHUYECKUX MOHSITHH,
O00BEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HEHHBIX CUTYalMsIX M MPHU U3YUYEHHM JPYTUX y4EOHBIX MPEAMETOB, MPOSBIECHUS 3aBUCHUMOCTEH U
3aKOHOMEpHOCTeH, (POpMyTUpoBaTh MX Ha S3bIKE MAaTEMaTHKU U CO3[aBaTh MAaTeMaTHMYECKHE MOJENU, MPUMEHATh OCBOEHHBIH MaTeMaTH4eCKHUN
armmapar JJisl pelIeHus PaKTHKO-OpUEHTHPOBAHHBIX 3a/1a4, MHTEPIPETHPOBAThH M OIICHUBATH ITOJTYYECHHBIE PE3YIbTATHI.

OCHOBHBIE JINHUU COZIEP)KaHUS TIPOTPAMMBI TT0 MaTeMaTHKe B § Kitacce: «Uucina u BBIYHCICHUD», «ANredpa» («Anredpandeckre BRIPaKESHU,
«YpaBHEHUS U HepaBeHCTBay), «DyHkuum», «['eomerpus» («I'eomerpudeckue GUTYpbl U UX CBOWCTBa», «/3MepeHUe reoMEeTpUYECKUX BEITHYHH),
«BeposTHOCTD U cTaTUCTHKAY. JlaHHBIE TUHUM Pa3BUBAIOTCS MapauIeNbHO, KAX/asi B COOTBETCTBUU ¢ COOCTBEHHOI JIOTUKOM, OJJHAKO HE HE3aBUCHMO
OJTHa OT JIPYTOM, @ B TECHOM KOHTaKTE€ M B3aWMOJICHCTBHH.

Anrebpa sBISETCS OOHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOINEro oOpa3oBaHMs: OHAa OOECHeYMBAaeT M3y4CHHE APYTHX AMCHHIUIMH, KakK

CCTCCTBCHHOHAYYHOT'O, TdK WU T'YMAaHHUTApHOTO LHUKIIOB, e€ OCBOCHHE HGOGXO,Z[I/IMO AJId ITPOJOJIZKCHU AL 06p8.30BaHI/I$I U B HOBCGHHCBHOﬁ KHU3HHU.



PazButne y oOy4aromuxcs Hay4dHBIX MPEICTABICHUA O TMPOMCXOXACHUU M CYIIHOCTH anre0panveckux aOCTpakiuii, crnocobe OTpakeHUs
MaTeMaTHYECKON HAyKOW SBICHHUH U MPOIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMAaTHUYECKOT0 MOICTMPOBAHUS B HAYYHOM MO3HAHUHU U B TIPAKTUKE
CrocoOCTBYeT ()OPMHPOBAHHMIO HAYYHOTO MHPOBO33PEHHMS M KAa4eCTB MBIIUICHHS, HEOOXOIUMBIX JUIA aJalTalld B COBPEMEHHOM HH(POBOM
obmectBe. M3yuyenne anreOpbl oOecrieunBaeT pa3BUTHE YMEHHs HaOIIOAaTh, CPaBHHBATh, HAXOIAWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH
MBILUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATbH CBOM JIEHCTBHSI M BBIBOJIBI, (hOpMYyIHpOBaTh yTBepkIeHHs. OCBOCHUE Kypca aireOpbl
o0ecrieynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS! OOYYaIOMIMXCS: OHM MCIONB3YIOT JEAYKTUBHBIE M MHIYKTHBHBIE PAcCyXJIeHus, o0oOIIeHne u
KOHKpeTH3anuio, abcrparupoBanue W aHanoruro. OOydeHue airedpe NpeanoiaraeT 3HAYUTEIBHBIH O0BEM CaMOCTOSTEIBHOU JCSATCIbHOCTH
00y4aromuxcs, IIO3TOMY CaMOCTOSATEIIFHOE PEIICHHE 3a/1a4 SBISCTCS pealn3anyell 1esTeIbHOCTHOTO IPHHIUIIA O0YUeHHS.

B crpykType mporpammbl yuyeOHOTO Kypca «Auredpay» st OCHOBHOTO OOIIEro 00pa3oBaHUS OCHOBHOE MECTO 3aHMMAIOT COJEpPIKAaTEeIbHO-
METOAMYECKHE JTHHUU: «HHucla W BBIYUCICHUS», «AJreOpandeckue BhIpaKEHUsS», «YpaBHEHUS M HepaBeHCTBa», «DyHkummy». Kaxkmas w3 sTHX
COZIePIKATEIbHO-METOJUUECKUX JIMHUIA Pa3BUBACTCA Ha MPOTSDKEHUH TPEX JIET M3YYEHUsS Kypca, B3aUMOICWUCTBYS C OIPYTMMH €ro JIMHUsSMH. B xonme
M3y4eHHsl y4eOHOro Kypca oOy4yaromuMcs PUXOIUTCS JIOTHUECKU pacCyXIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBsA3M ¢ 3TUM B
nporpaMMmy y4eOHOro Kypca «Amnredpa» BKIIOUEHBl HEKOTOPBIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zzeflaX MaTeMaTH4eCcKOro
00pa3oBaHMs M CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YYArOIIMMHUCS OCHOB YHHBEPCAILHOTO MaTeMaTHYeCKOro si3bika. ComepKaTreabHON M CTPYKTYpHOU
0COOEHHOCTBIO YUEOHOT0 Kypca «AnreOpa» sBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «Uucaa M BBIUMCIEHUS» CIYXHUT OCHOBOM Ul JalbHEHIIEro HM3y4eHHs MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO Y
o0yyJaromuxcs JOrMYECKOro MbIIUIEHUs, (JOPMUPOBAHUIO YMEHHS MOJb30BAThCA AJITOPUTMAMH, a TAKKe MPUOOPETEHUIO NMPAKTHUYECKUX HABBIKOB,
HEOOXOJMMBIX JUIS TIOBCEIHEBHOW JKM3HU. Pa3BUTHE MOHATHS O YKCIE HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oOBaHMs CBS3aHO C PAMOHAIHHBIMH U
UppaMOHATFHBIMU YHCIaMH, (POPMHUPOBAaHUEM TIPEICTABICHUN O JCHCTBUTEIHHOM YHCIE. 3aBEpUICHWE OCBOSHHS YHCIOBOW JIMHUM OTHECEHO K
cpenHemy obiiemMy 00pa3oBaHUIO.

Copneprkanue IByX alreOpanyeckux JMHUHN - «AnreOpanyeckie BHIpaXKEHUS» U «Y paBHEHHS U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y
00yJaroImuXxcsi MaTeMaTHYECKOTO araparta, He0OOXOAUMOTO IS PEIICHHs 33]ad MaTeMaTHKH, CMEXKHBIX NPEIMETOB M MPAKTUKO-OPHUEHTHPOBAHHBIX
3aga4. Ha ypoBHe OCHOBHOTO 00111eT0 00pa30BaHus yueOHBIN MaTepual IpyNIHPYETCs BOKPYT PAMOHAIBHBIX BBIpaKCHUH. Anredpa 1eMOHCTPpUPYET

S3HAYCHUC MATCMATHUKH KaK A3bIKa JJIS1 TOCTPOCHUA MATEMATUYCCKUX MOI[GJIGI‘/JI, OIMUCAaHUs IMPOUCCCOB U SIBJICHUM PCAJILHOr0 MHUpa. B 3aga4un 06yquH>1



anreOpe BXOJAT TakKe JajbHEWIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHHUS, HEOOXO0AUMOr0, B YaCTHOCTH, JUIsI OCBOCHUS Kypca MH(POPMATUKU, U
OBJIaJICHUE HaBBIKAMU JEIYKTHBHBIX paccyxiaeHuid. [IpeoOpazoBanne cUMBOIBHBIX (POPM CHOCOOCTBYET PAa3BUTHIO BOOOpa)KEHHsI, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Copepxanue (yHKIMOHATBHO-TPA(QUUECKON JUHUM HAIEIEHO Ha MOJy4YeHHE OOYydYalolUMUCS 3HaHUM O (YHKIUSAX KaK BaKHEHIIel
MaTeMaTHYeCKOM MOJENH Ui OMHCAHUS M MCCIEJOBAaHUS PAa3HOOOpPA3HBIX NPOIECCOB M SIBJICHHWN B MpHpoae W obmiectBe. M3yuenue marepuana
CIOCOOCTBYET pPa3BUTHIO Yy OOYYalOIIUXCS YMEHHUS HCIONb30BaTh pPA3JIMYHbIC BHIPA3UTENIbHBIE CPEACTBA S3bIKa MATEMAaTUKUA - CIIOBECHBIE,
CHMBOJIMYECKHE, Tpa@ruecKue, BHOCUT BKJIa B JOPMHUPOBAHUE MPEICTABICHUH O PO MaTeMAaTUKN B Pa3BUTUH IUBUJIM3AINN U KYJIBTYPHI.

['eomeTpus Kak OAMH M3 OCHOBHBIX Pa3JeNiOB IIKOJIbHONW MaTEMaTHKH, UMEIOIINI CBOEH 1Iebl0 00eCleYnTh U3yueHUE CBOMCTB U pPa3MEpoB
¢buryp, uX OTHOIICHUN U B3aUMHOE PACIIOJIOKEHUE, OMUPAETCS Ha JIOTHYECKYIO, I0Ka3aTeIbHY0 JUHUI0. [[eHHOCTh M3ydeHus TeoMeTpUur Ha YpOBHE
OCHOBHOTI'0O 00111ero 00pa3oBaHMsI 3aKIIOYAETCS B TOM, UYTO OOYYAIOIIMKCA YYUTCSl NMPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHHS, CTPOUTH JIOTUYECKHUE
YMO3aK/II4YEHHUs], T0Ka3bIBaTh UICTUHHbBIE YTBEPKIACHUSI U CTPOUTh KOHTPIPUMEPHI K JIO)KHBIM, IPOBOAUTH PACCYKIEHUS «OT IPOTUBHOTO», OTINYATh
CBOWCTBA OT NMPHU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPKACHUS.

[lenbro n3ydeHHsI TEOMETPUH SIBJISETCS UCIOJIB30BaHUE €€ KaK MHCTPYMEHTA IIPU PEIICHNH KaK MaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTPEUAIOLIUXCS B peanbHON >ku3HU. OOydaromuics A0KEH HAYYUThCS ONpPEAENsTh N€OMETPUYECKYI0 (DUTypy, ONUCHIBATh CIOBAMU YEPTEK HIN
PUCYHOK, HAMTH IJIOLIAAb 3€MEJIIBHOIO y4acTKa, pacCUUTaTh HEOOXOIUMYIO JJIUHY ONTOBOJIOKOHHOTO Kabels uin TpedyeMble pa3Mepsl rapaxa JiJis
aBToMoOmIs. Ilpu pemeHuM 3agad MPAaKTUYECKOTO XapakTepa OOYYarOIIUICS YYUTCS CTPOMTh MAaTeMaTHUECKHE MOJEIH PEaJbHBIX KM3HEHHBIX
CUTyalluH, IPOBOJUTH BBIYMCIICHUS U OLIEHUBATh MIOJYyYEHHBIN PE3yJIbTaT.

BaxxHo momu€pkuBaTh CBS3M €OMETPHH C JAPYTMMH Y4€OHBIMU IMpeIMeTaMu, MOTHBHPOBATH HCIOJB30BATH ONpEAENIEHUS] Te€OMETPUUYECKUX
buryp v NOHATUH, IEMOHCTPUPOBATH IPUMEHEHHE MOJYUEHHBIX YMEHHUH B (M3UKE U TEXHUKE. DTU CBSA3M HauboJiee IpKO BUIHBI B TeMax «BekTopsly,
«Tpuronomerpuyeckre cOoTHoIIeHU», «Metoz koopauHat» u «Teopema Iludaropay.

B coBpemMeHHOM IIU(PPOBOM MHUpPE BEPOSTHOCTh M CTAaTUCTHKA NMPHOOPETAIOT BCE OOJBIIYIO 3HAUUMOCTh, KaK C TOYKU 3PEHUS MPAKTHUYECKHX
MPWIOXKEHUH, TaK U UX pOJIM B 00pa3oBaHMHU, HEOOXOAMMOM KaXKIOMy uenoBeKky. Bospactaer umcio mpodeccuid, mpu OBIAJEHHUH KOTOPHIMHU
TpeOyeTcst xopouiasi 6a3oBasi MOJATOTOBKAa B 00JaCTU BEPOSITHOCTU U CTAaTUCTHKH, TaKas MOJATrOTOBKAa BaXKHa JJIsl MPOJOJDKEHUS 00pa3oBaHUS U NS

YCTIENHON MPoeCcCHOHATBHON Kaphephl.



Ka)KI[BIﬁ YCJIOBCK IMOCTOAHHO NPUHUMACT PCHICHUA HA OCHOBC HMMCIOIIUXCA Y HCTO HAaHHBbIX. A JJISL O6OCHOBaHHOF0 NPpUHATHA PCHICHUSA B
YCIIOBUAX HEAOCTATKaA NI n30BITKA HH(bOpMaHHH HGO6XOI[I/IMO B TOM YUCJIC XOpOUIO C(bOpMI/IpOBaHHOe BCPOATHOCTHOC U CTATUCTUYCCKOC MBIIIJICHUC.

VMIMEHHO TI0ATOMY OCTPO BCTaja HEOOXOAMMOCTh COPMHPOBATH Yy 00yJarOImUXcs (QYHKIIMOHAIBHYIO TPAaMOTHOCTh, BKIIFOYAIOIIYIO B ce0s B
KayecTBE HEOTHEMJIEMON COCTABIIIONICH YMEHHE BOCIPHHHMATh M KPUTHUYECKH aHAJIM3UPOBATh HMH(GOPMAIIHMIO, MPEICTABICHHYIO B Pa3IUYHBIX
(dhopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX PEabHBIX MPOIIECCOB U 3aBUCUMOCTEH, IPOU3BOAUTH MPOCTEUIITHE BEPOSTHOCTHBIC PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMHU MPHHLIMIAMH cOOpa, aHaIM3a M MPEACTABICHUS JaHHBIX U3 Pa3IMYHBIX cep KU3HU 00IIecTBa U
rocy/1apcTBa MpHoOIIaeT 00yJaronuxcs K OOIIeCTBEHHBIM HHTepecaM. V3ydeHne 0CHOB KOMOMHATOPHUKH Pa3BUBAET HABBIKM OpPTraHU3aIMU Tepedopa
U MoJCcYéTa YMCiia BapHAHTOB, B TOM YHUCIIE€ B MPUKIIATHBIX 33/1adyaX. 3HAKOMCTBO C OCHOBaMH Teopuu rpadoB co3qaéT MaTeMaTHUeCKuil (yHIaMEHT
st GOPMHUPOBAHUSI KOMIETCHIIUI B 00JiacTH MHPOPMATUKU U HU(POBBIX TeXHOJOTHU. [Ipy M3ydeHWH CTAaTUCTHKH U BEPOSITHOCTH OOOTAIIArOTCS
MIPEJICTABICHHUSI OOYYAIOIIMXCS O COBPEMEHHOW KapTHHE MHpa W METOJaX €ro HCCIeAOBaHUS, (POPMHUPYETCS IMOHUMAHUE POJU CTATUCTUKU Kak
HCTOYHHUKA COIUAJIBHO 3HAYUMOU I/IH(i)OpMaIlI/II/I H 3aKJIaAbIBAOTCA OCHOBBI BEPOATHOCTHOI'O MBIIIJICHUS.

B cooTBeTCTBUU C NaHHBIMH LIETSIMU B CTPYKTYpE MPOTrpaMMbl yueOHOTo Kypca «BepoSTHOCTh M CTATUCTHKA» OCHOBHOTO OOIIET0 00pa3oBaHus
BBIJIETICHBI CIEAYIOINE COJepKaTeIbHO-MeToAnueckue muHun: «[IpeacraBnenue JaHHBIX U OMUCATeNbHAs CTATUCTHKAY, «BeposTHOCTHY, «DIEeMEHTHI
KOMOMHATOPHKN», «BBeaeHue B Teoputo rpadosy.

Copnepxanne nuHuM «lIpencraBieHure NaHHBIX M OINHKCATENIbHAs CTATHUCTUKA» CIYXHUT OCHOBOW Ui (POPMHpPOBAHUS HaBBIKOB pabOTHI ¢
uH(popMalven: OT YTeHHUS U UHTepIpeTanud uHhopMaIuy, MpeAcTaBlIeHHONW B TabnuIax, Ha AuarpaMMmax u rpadukax, 10 cobopa, mpeacTaBIeHus: 1
aHallM3a JaHHBIX C MCIIOJIb30BAHUEM CTATUCTUYECKUX XapaKTePUCTUK CPEHUX U paccenBaHus. Paboras ¢ JaHHBIMU, 00yJaroecs y4aTcsi CYuThIBATh
U UHTEPIPETUPOBATh JaHHbIE, BBIIBUTaTh, apTyMEHTUPOBATh U KPUTHKOBATh MPOCTEHIIINE TMIIOTE3bI, Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3bIBAIOIIUMHU
HU3MCHYUBOCTH, 1 OLICHUBATH UX BJIIUAHUC HA PACCMATPHUBACMBIC BEJIMYUHEI 1 IIPOLCCCHI.

MHTYyUTUBHOE TpEACTaBICHUE O CIy4allHON HM3MEHUMBOCTH, WCCIIEIOBaHUE 3aKOHOMEPHOCTEH M TEHACHIIMN CTAaHOBHUTCS MOTHUBHPYIOIIEH
OCHOBOM N7l M3YyYEHHUsT TEOPUU BEpOSATHOCTEW. bonblioe 3HAYeHHE WMEIOT MPAKTUYECKHE 3a/laHds, B YACTHOCTH OIBITHI C KJIACCHYECKUMU
BEPOATHOCTHBIMU MOJCIISIMU.

[ToHsATHE BEPOSTHOCTH BBOAMTCS KaK Mepa MpaBaonono0us ciydaiiHoro coObitust. [Tpu n3ydeHun yqeOHOTo Kypca o0ydJaroniecs: 3HaKOMSITCS

C HpOCTGfIH.IHMH METOAAaMHU BBIYMCIICHUA BCpOSITHOCTGI)'I B CHy‘IaI;'IHI:IX SKCIICPUMCHTAX C PABHOBO3MOXHBIMH J3JICMCHTAPHBIMH HCXOAAMH,



BCPOATHOCTHBIMH 3aKOHAMMU, MMO3BOJIAIOIIMMU CTABUTHL U PCHIATH 60HC€ CJIOXKHBIC 3aJ1a4Hu. B y‘l€6HBII>'I KypC BXOIAT HAYAJIbHBIC MPCACTABJICHUA O
CJIy‘-IafIHBIX BCJIMYMHAX U UX YHUCJIIOBBIX XapPaKTCPUCTHUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOMIMXCS C MHOXKECTBAMH M OCHOBHBIMH OIEPALMSMU HaJl MHOXXECTBAMH,
paccMaTpuBalOTCS NPUMEPHI IPUMEHEHUS [T PEIIeHHS 3a1a, a TAK)Ke MCIIOJIb30BAHMS B IPYTUX MAaTEMAaTHYECKUX KypcaxX U YUeOHBIX MpeaMeTax.

B cootBerctBHE ¢ DT'OC OO0 MaTemaTHKa SBISIETCS 00s13aTEIbHBIM Y4eOHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUsl.

OO01mee 4ncI0 YacoB, PEKOMEHIOBAHHBIX JUIsl M3y4eHHs] MaTeMaTuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOTO 0O0IIero odpazoBaHus B 8

KJ1acce - 272 4daca (8 4acoB B HEJIEIIIO).

Ilcuxomnoro-negaroruyeckre 0COOEHHOCTH O0YYAIOMINXCS € 32/1€P/KKOM CMXNYECKOr0 Pa3BUTHA HA YPOBHE OCHOBHOI0 0011ero
o0pa3oBaHus

OcobenHocTH MO3HABaTENbHOM chepbl

CBoeoOpa3ue MO3HABATEIbHON NEATENHHOCTH TPH 3aJepXKKE MCUXUYECKOTO Pa3BUTHS SBISETCS OJHOM U3 OCHOBHBIX XapaKTEPUCTHK B
CTPYKType HapyIIeHHs, MOCKOJIbKY CBS3aHO C TMEPBUYHBIM COCTOSHMEM (YHKIIMOHAIBHOW W/WIM opraHuueckoil HemoctatouHoctu [[HC. VY
nozpoctkoB ¢ 3[IP coxpaHstoTCS HEAOCTAaTOYHBIM YPOBEHb CHOPMHUPOBAHHOCTH I103HABATEIbHBIX IMPOLECCOB M IMOHMKEHHAs MPOJTYKTUBHOCTH
I/IHTCJ’IJ’ICKTyaHBHO-MHGCTH‘I@CKOﬁ JCSATCIIBHOCTHU.

CoxpaHstoTcs HEYyCTOMYUBOCTh BHUMAHUS, TPYAHOCTH MEPEKIIOYEHHUS C OJJHOTO BUAA ACSITEIBHOCTU HA JPYrOi, MOBBILIEHHBIE HCTOIIAEMOCTD
U TIPECHIIAEMOCTh, OTBIEKAEMOCTh HA TIOCTOPOHHUE Pa3IPaKUTENH, YTO 3aTPYAHSET MOCIEN0BATENIbHOE U KOHTPOJIUPYEMOE BBIITOJIHEHUE JITTUHHOTO
pszia onepanuii.

CMI)ICJ'IOBI)IG HpI/IeMBI 3alIOMUHAHUS OO0JT0 HE (bOpMI/IpyIOTCSI, npeBaanyeT MECXAaHHUYCCKOEC 3ay'-II/IBaHI/Ie, qTO B COUYCTAHHMU C HWHBIMH
HEJ0CTaTKaMU MHECTHUYECKOH JIeATeTbHOCTH HE MOKET 00eCIeYnTh MPOYHOTO 3alIOMUHAHUS MaTepHraa.

B 3HauuTenpHOW CTemeHHW CoxpaHseTcs HeCcHOPMUPOBAHHOCTh MBICIUTENLHOM JEATEIBHOCTH Kak Ha MOTHBAIMOHHOM, TaKk W Ha
OTepalMoOHaILHOM ypOBHSX. B wactHocTH, oOyvatomuecs ¢ 3[1P gemoHCcTpupyroT ciabyio mo3HaBaTEIbHYIO W MOMCKOBYIO aKTUBHOCTHh B PEIICHUH

MBICITUTENIBHBIX 33Ja4, MOBEPXHOCTHOCTb MpHU BbIOOpe crocola JeHCTBUS, OTCYTCTBHE CTPEMJICHHMsS K IOMCKY palHdOHaIbHOTO pemieHus. B



OMNCPAIUOHAJIbBHBIX XaPAKTCPUCTUKAX MBINUICHUA OTMCYAIOTCA TPYAHOCTU IIPU BBINOJHCHHUU JIOTHYCCKUX I[CﬁCTBHfI aHaJlu3a MW CHHTC3a4,
KJIaCCI/ICI)I/IKaLII/II/I, CpaBHCHHA U O606H.[€HI/I$I, OCHOBAHHBIX HA aKTyaJIM3allUH CYIICCTBCHHLIX ITPU3HAKOB 00BEKTOB.

TpynHOCTH BBI3BIBACT IMOCTPOEHUE JIOTMYECKUX PACCYXKIEHUHM, ONMPAIOIIMXCS HAa YCTAHOBJIEHHE INPUUYMHHO-CIEJCTBEHHBIX CBs3eH, Ha
HE00XO0AUMOCTh J0Ka3aTeIbHOr0 0OOCHOBAHUS OTBETA, CIOCOOHOCTH /I€1aTh BBIBOJ] HA OCHOBE aHajM3a noixydyeHHoi uHpopmanuu. [Togpocrok ¢ 3I1P
3aTPpyAHACTCA B OCYHICCTBJICHUUA JIOTUYECKOM Oornepanuu mnepexoa OT BUAOBBIX IMPU3HAKOB K POJOBOMY INOHATUIO, B O606H_[€HI/II/I, HHTCIPUPOBAHN U
uHbOpMAMK W3 PA3JIMYHBIX HCTOYHUKOB, B IIOCTPOCHHUH MPOCTEHIIMX MPOrHO30B. ClemyeT OTMETHTh, YTO YacTO BO3HMKAIOT TPYIHOCTH
MCTIOJIb30BAaHUSI MBICJUTEIBHON Onepanuu, ChOPMUPOBAHHOW HA OJHOM Y4eOHOM MaTepuaie, B paboTe C APYruM MaTepHajioM MM B U3MEHUBIIMXCS
YCIIOBUAX CXOJTHBIX 3a]1au.

[Tpu BeIMosIHEHNH Ki1accUPUKaLUU, 0ObEAMHEHUH NIPEIMETOB U SIBJICHUI B IPYIMIIBI 110 ONPEIeIEHHBIM IPU3HAKaM CJIOKHOCTH BO3HUKAIOT IPU
CaMOCTOSTEIILHOM OIIPEIeJICHUH OCHOBAHMS AJIS KJIACCU(HUKALUH U €T0 BepOaTbHOM 0003HAYECHUH.

[TousTuitable (POPMBI MBIIUIEHUS TOJTOE BpEMsl HE JOCTHTAIOT YPOBHS HOPMAJIBHOTO PAa3BUTHSA, 3aTPyIHSETCS Iporecc abCcTparnpoBaHus,
ONEPUPOBAHUS TOHATHSAMM, BKIIOYEHHS TOHATUH B pasHble cHcTeMbl 0000mIeHus. Bce 3TO OCloXHsAETCs HEeIOCTaTOYHOM CIIOCOOHOCTBIO K
UCIOJIb30BAaHUIO 3HAKOBO-CUMBoOJIMYeCKUX cpeacts. lllkompHukn c¢ 3[IP HyxnaroTcs B CONPOBOXKIECHUM HM3YyYEHUS IPOrpPaMMHOrO Marepualia
HOHOJ’IHI/ITCJ’IBHOﬁ Bmyanmauneﬁ, KOHKp@TH?;&HHCﬁ, npuMepamu, CBA3bIO C MPAKTUYCCKHUM OIIBITOM.

s obyuaromuxcs ¢ 3[1P moapocTkoBOro Bo3pacra xapakTepHa clladOCTh PeueBOil peryisiuu IeHCTBUN, OHU UCHBITHIBAIOT 3aTPYAHEHUS B

peUYeBOM OCI)OpMJ'ICHI/II/I, HE MOT'YT CINIAaHUPOBATH CBOU JICMCTBUSA U AaTh O HUX Bep6aJ'ILHBII71 OTYCT.

Oco0eHHOCTH peyeBoro pa3sBUuTHS

VY obyuatonmuxcs ¢ 3I1P moapocTkoBOro Bo3pacra COXpaHsSIOTCS HEAOCTATKU (POHEMATUUYECKOW CTOPOHBI PeUr, OHU MPOAOIDKAIOT CMEIIUBAThH
OTIMO3UIIMOHHBIE 3BYKH, 3aTPYAHSIIOTCS BBIMOIHATH (POHEMATHUIECKUI pa30op cioBa. Y HUX OCTAIOTCS 3aMEHBI U CMEIlIeHUsl OYKB Ha MU ChME, HeUeTKas
AUKOUA 1 OTACIIBbHBIC HAPYIICHUA 3By1(0-CJ'IOFOBOI>i CTPYKTYPBI B MAJIO3HAKOMBIX CJIOKHBIX CJIOBAX.

HaBpiku cimoBooOpazoBaHusi (GOpMUPYIOTCS CHENUPUIHO M C 3aro3JaHHeM; OOYyJarouuMCs CIIOKHO OOpa3oBBIBaTH HOBBIC CIIOBA

MPUCTABOYHBIM U Cy(h(PUKCATHHBIM CIIOCOOaMU B pa3IMYHBIX YACTAX PEUM, OHHU JIOMYCKAIOT arpaMMaTHU3Mbl KaK B YCTHOM, TaKk ¥ B MIMCbMEHHOM peuu.



HOIIpOCTKI/I ¢ 3IIP uCOBITHIBAIOT CEMAHTHYECKUE TPYAHOCTH, OHU HC MOTYT OIIMPATHCAd HAa KOHTCKCT IJIA MOHUMAHUA 3HAYCHUS HOBOI'O CJIOBA.
OOeHEeHHBII CIIOBAPHBIN 3aIac 3aTpyAHICT peueBoe 0POPMIICHHE BHICKA3BIBAHUS, OTPAKAIOIIEECS HA KA4eCTBE KOMMYHHUKAIIHH.

B peun oOyuarommxcst ¢ 3[1P mpeBanupyroT cymiecTBUTEIbHBIC U Taroibl. KpaifHe pelko JeTH UCIONB3YIOT OLIGHOYHBIC MpUilaraTeibHbIe,
9acTO 3aMEHSIOT CJIOBA «IITAMIIAMU, HE BCET/Ia IMOAXOSIIMMU 110 CMBICTY. Pa3inueHune npuyacTuii U JeenpruuacTiii 3aTPyIHEHO.

B camocrosarensHOl peun obOywarommmces ¢ 3I1P cinokHO momOuparh W HMCHOJIB30BATh CHHOHMMBI M AQHTOHUMBI, OHM HE IOHHMAIOT
(bpa3eosorn3MoB, He UCIIONB3YIOT B CAMOCTOATEIBHOM peun 00pa3Hble CPaBHEHHUS.

VYV oOyuaronuxcst ¢ 3IIP moapocTkoBOTO BoO3pacTa COXPAHSIOTCA CHeNUPUUYECKHue HapyIICHUsS NHChMa, OOYCIIOBIMBAIOIIME OOJIBIIOE
KOJIM4ecTBO opdorpaduyeckux U MyHKTYallMOHHBIX OmKOOoK. OmulOKu Ha MpaBuiia MPaBONUCAHMS Yallle BCETO SBISIOTCS CIIEACTBHEM HEAOPa3BUTHU S
YCTHOW PEYM, HEAOCTATOUYHOCTH METAas3bIKOBOW JICATEIBHOCTH, HEC(HOPMUPOBAHHOCTH PETYJISATOPHBIX MexaHu3MoB. KonmdecTBo mucrpaduueckux
omuOOK K 5 KJIaCCy COKpaIaeTcs, a KOJIM4YecTBO Tu30phorpaduueckix HapacTaeT B CBSA3U C YCIOKHEHHEM M yBeMYeHHEM 00BbeMa MpOTrpaMMHOTO
MaTepHala 1o pyccKomy S3bIKY.

Hapymienue B yCBOGHUH M UCTIOJIB30BAHUN MOP(OIOTHUECKOTO M TPATUIIMOHHOTO MPUHIUIIOB opdorpaduu mposBIsSeTCsS B pa3HOOOPa3HbIX U
MHOTOUYHCIICHHBIX opdorpaduuecknx ommubkax. [Ipu mocTpoeHWH MNpennoKeHUN MIKOJBHUKHU JOMYCKAlOT CHUHTAKCUYECKHE, TpaMMaTUYecKue U

CTHUJINCTUYECKHE OIINOKH. HpI/I MOBBIIICHHUHN CTCIICHU CaMOCTOATCIBbHOCTHU MMCBbMCHHBIX pa60T KOJIMYECTBO OIIMOOK YBCIUYNBACTCA.

Oco0eHHOCTH IMOLMOHAIBHO-INYHOCTHOM 1 PeryJIATOPpHOM cdepnl

[leHTpanbHBIM MPU3HAKOM 33JIEPKKH TICUXUYECKOTO PA3BUTHSI JIIOOOH CTETIEHU BBIPAKEHHOCTH SIBIISIETCA HEIOCTaTOYHAas C(HOPMUPOBAHHOCTH
caMoperyJsiaiuu. B moapocTKoBOM BO3pacTe MPOM3BOJIbHAS peryidinus Bce enie octaerca Hespenoi. [logpoctku ¢ 3IIP nerko oTBiekaroTcs B
MIPOLIECCE BBITIOJIHEHUS 3aJJaHHi, COBEPIIAIOT UMITYJIbCUBHBIE JIEHCTBUS, MPUCTYMAIOT K paboTe 0e3 MpeaBapuTeIbHOTO IIAHUPOBAHUS, HE TIPOBOIST
MPOMEXKYTOUYHOTO KOHTPOJS, & IOTOMY M HE 3aMedaroT cBoumx ommuOokK. IlIkompHMKaM ObIBaeT TPYIHO JOJITO yAEPKMBATh BHUMAaHHE HAa OJHOM
npeamete win aerctBun. OTMedaercs HecHOpMUPOBAaHHOCTh MOTHBAIIMOHHO-IIEIICBON OCHOBBI YUEOHOU JCSITEIHHOCTH, UYTO BBIPAKAETCS B HU3KOU

IIOUCKOBOM aKTUBHOCTH.



[To mpuuuHe cnaboil caMOperyisauy U CKIOHHOCTH K SMOLMOHAJIBHOHN Je30praHu3aluu JesTenbHocTd oOydaronecs ¢ 3IIP HyxnaroTcs B
IIOCTOSIHHOM ITOJJIEPIKKE CO CTOPOHBI B3POCIIOT0, OPraHU3YIOLIEH U HAIIPABJIAIOIIEH ITIOMOIIHY, & HUHOTA U B PYKOBOJSIIEM KOHTPOJIE.

TpynHocTH pPa3BUTHSA BOJEBBIX IpoueccoB y oOyuwatomuxcs ¢ 3[IP moxpocTkoBoro Bo3pacra HPHUBOAST K HEBO3MOXKHOCTHU YCTOHUYMBO
MOTHUBHPOBAHHOI'O YIPABJIECHUs CBOUM IoBeeHHeM. Ci1aboCTh SMOLMOHAIBHOMN PEryJIsLMU HPOSIBIAETCS Y HUX B HECTAOMJIBHOCTU 3MOLIMOHAIBHOTO
(oHa, HEOCTATOYHOCTH KOHTPOJIS MPOSBICHUN SMOIIHIA, CKIIOHHOCTH K a)()eKTUBHBIM PEaKLUAM, Pa3ApakuTeIbHOCTH, BCIIBUIbYUBOCTH.

Henocratounoe pa3BUTHE 3MOIMOHAIBLHOW CQEpbl XapaKTePU3YIOTCS MOBEPXHOCTHOCTBEO W HECTOWKOCTHIO O3MOIUH, CHIDKCHHOM
CIOCOOHOCTBIO K BepOanu3anuu COOCTBEHHOTO SMOIMOHAIBHOTO COCTOSHUS, OCTHOCTHIO SMOIMOHAIBHO-IKCIIPECCUBHBIX CPEICTB B OOIICHUHU C
OKpY’KaloIIUMH, c1a00CThI0 pedIeKCUBHOMN MO3ULMH, Y3KHM PENEepTyapoM CIIOCOOOB aJeKBaTHOro U Au(p(HepeHIUPOBAaHHOTO BBIPAXKEHUS SMOLMHN U
SMOLIMOHAJIIBHOTO PEarupOBaHus B Pa3JINYHBIX )KU3HEHHBIX CUTYaLUsX.

VY obyuatonmuxcst ¢ 3[1P HapymieHo pa3BUTHE CaMOCO3HAHUS, JJISI HUX XapaKTepHbl HeCTaOWIIbHAs CaMOOIICHKA, 3aBBINICHHBIC MPUTA3AHUS,
CTOMKOCTh STOLEHTPHYECKOW TO3UIMH JIMYHOCTH, TPYIHOCTH (opmupoBanus odOpasa «S». [lompocTkam CloKHO OCO3HaBaTh ceOS B CHCTEME
COLIMAJIBHBIX B3aMMOOTHOILICHN, BBICTPAaUBATh aIEKBATHOE COLMAIILHOE B3aMMOIECHCTBHUE C YYETOM IO3ULIMI U MHEHUS NTapTHEPA.

HecmoTpst Ha crmocOOHOCTh MOHMMATh MOpAlbHbIE M COLMAIbHBIE HOPMBI, noapocTku ¢ 3IIP 3arpyaHsioTcs B BbICTpaWBaHUU MOBEACHUS C
Y4€TOM 3TUX HOpM. B XapakTeposiornyeckux OCOOEHHOCTSIX JMYHOCTH BBIIENSIIOTCS BBICOKAs BHYIIAEMOCTb, UYBCTBO HEYBEPEHHOCTH B cele,
CHIDKEHHAass KpUTUYHOCTh K CBOEMY IMOBEACHUIO, YIIPSMCTBO B CBSI3U C ONpeeNeHHON adPeKTUBHON HEYCTOMUMBOCTHIO, OOSI3TMBOCTh, OOMIUMBOCTH,
MOBBIIIEHHAs! KOH(IUKTHOCTb.

CylecTBeHHbIE TPYIHOCTH HaOJIONAIOTCS y HUX B IpOLECCe IUIAHUPOBAHMS HKM3HEHHBIX IEPCIEKTUB, OCO3HAHUS COBOKYMHOCTH
COOTBETCTBYIOIIUX Lieel u 3anad. Kpome Toro, Bce 3TO cOmpoBOX1aeTCsl 0€3bIHUIIMATUBHOCTHIO, HEOOS3aTEIbHOCTHIO, YXO0M OT OTBETCTBEHHOCTH

3a COOCTBEHHBIE IMOCTYIIKH U MOBEACHUE, OTCYTCTBUEM CTPEMIICHUA YIYUIINUTb CBOU PE3YJIbTAThI.

Ocobennoctu KOMMYHHUKAIIUA U COMUAJTBHOTO B33HMO}1€I7[CTBI/IH, COMAJBbHbIC OTHOILIICHUSA

VY oOyuatomuxcs ¢ 3IIP moapocTkoBOro Bo3pacra HEIOCTATOYHO Pa3BUThl KOMMYHHUKATUBHBIE HABBIKH, pENEpTyap KOMMYHHUKATUBHBIX CPE/ICTB

6€I[CH, qaCcTO O0TMECYACTCA HCAACKBATHOC HCIIOJIB30BAHUC HGBCpGa.HBHBIX CpcaACTB OGIJ_IGHI/IH U TPYAHOCTU HX IMOHUMAHMHA. KauectBo BJIaaACHUA



IIPUEMAMH KOHCTPYKTHBHOTO B3aUMOJAECHUCTBUSI CO CBEPCTHUKAMU M B3pPOCIBIMHM HEBBICOKOE. COLMAIbHBIE KOMMYHHMKAILMU Y HUX XapaKTEpU3YIOTCS
OTCYTCTBHEM TIJIYOMHBI M HEYCTOWYMBOCTBHIO B LIEJIOM, HEAJACKBAaTHOCTHIO MOBEACHUS B KOH(UIMKTHBIX CHUTyauusx. [loHMMaHue WMHIMBUAYaTbHBIX
JMYHOCTHBIX OCOOCHHOCTEH MapTHEPOB MO OOIIEHUIO CHHMKEHO, CJIab0 pa3BUTa CHOCOOHOCTh K COUYYBCTBUIO U COINEPENKHBAHMIO, YTO CO3JIAeT
3aTPy/[HEHUs NPHU OLICHKE BHICKa3blBAHUN M JEHCTBUI cOOECeNHUKa, ydeTe MHTEPECOB M TOUKU 3pPEHHUs MapTHepa 10 COBMECTHOW JESTEIbHOCTH.
VYcBOoeHME U BOCIPOU3BENECHNUE AJ€KBaTHBIX KOMMYHHUKAaTHUBHBIX 3TAJOHOB HEYCTOMYMBO, YTO 3a4acTyIO J€1aeT KOMMYHHMKAIUIO 110aApocTkoB ¢ 3I1P
MaJIOKOHCTPYKTHBHOM, CKa3bIBACTCSl HA YMEHUHU MOAJCPKHUBATH YIeOHOE COTPYIHHUYECTBO CO CBEPCTHUKAMH M B3poCibIMH. OOIIEpUHATHIC TpaBUia
OOIIEHUSI W COTPYJHHYECTBA NMPUHUMAIOTCS YaCTHYHO, COONIOAAroTCs ¢ TpyaoMm M uibmpatensHo. [lompoctku ¢ 3I1P He Bcerma MOTyT HOHATH
COLIMAJIbHBIA M SMOLIMOHAIBbHBIA KOHTEKCT KOHKPETHOW KOMMYHUKATHBHOM CHUTYyallMM, 4TO IPOSIBJISIETCS B HEAIEKBAaTHOCTU KOMMYHUKAaTHBHOIO
MOBEJCHMS, CHENU(PUUECKUX TPYIHOCTSAX BCTYIJICHHMSI B KOHTAKT, €r0 HOJJIEP)KaHUs M 3aBeplICHUs, a B ClIydyae BO3HHUKHOBEHHUS KOH(DIMKTA — K
HEMpPaBWIBHBIM CIIOCO0aM pearupoBaHMs, HEaJeKBaTHBIM crparerusM mnoBeneHus. llxompHmku c 3[IP He yMewT WHCHOIB30BATH OMBIT
B3aMMOOTHOIIEHUN C OKPYKAIOIMMMH I IOCIEAYIOLIEH KOPPEKIMU CBOET0 KOMMYHHMKAaTHBHOIO ITOBEJECHUS, HE MOI'YT YYUTBHIBATh OLICHKY CBOMX

BBICKa3bIBaHU M JEUCTBUM CO CTOPOHBI B3POCIIbIX U CBEPCTHUKOB.

Oco0eHHOCTH y4eOHOli 1eATeJTbHOCTH U cien(PUKH YCBOEHHUS Y4eOHOTr0 MaTepuaJa

Ha ypoBHe ocHOBHOro 001Iero o0pa3oBaHHS CYHIECTBEHHO BO3pacTalOT TpeOOBaHUS K Y4eOHOW MJEesITeNbHOCTH OOYydYaIoIUXCs: K
[EJICHANPABICHHOCTH, CaMOCTOSITEIbHOCTH, OCYIIECTBICHUIO TI03HABATENFHOTO TIOWCKA, MOCTAaHOBKE YUYEOHBIX IleNeld W 3ajad, OCBOEHUIO
KOHTPOJIbHBIX M OIICHOYHBIX JneWcTBuil. Y oOydarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00pa3oBaHUS COXPAHSIOTCS HEIOCTaTOYHAS
[IEeJICHATIPABICHHOCTh JEATEIbHOCTH, TPYAHOCTH COCPEIOTOUYCHHUS] W yJEp)KaHUS aJrOpUTMa BBITOJHAEMBIX YYCOHBIX JIEHCTBHM, HEyMEHHUE
OpraHM30BaTh CBO€ paboyee BpeMs,, OTCYTCTBHE€ HHHIIMATUBBI K TIOMCKY pAa3IMYHBIX BapUaHTOB pemieHus. OTMedyaroTcsl TPYAHOCTH TMpH
CaMOCTOSITENTLHOUW OpraHu3aiuu yuyeOHoi paboTsl, cTpemiieHue n30exaTh YMCTBEHHON HArpy3KH M BOJIEBOTO YCHIIUS, CKIIOHHOCTh K TTOJIMEHE MOUCKa
pemeHust popmanbHbIM nerictBueM. st moapoctkoB ¢ 3P xapakTepHO OTCYTCTBHE CTOWKOTO MO3HABATEILHOTO MHTEPECA, MOTHUBAIIMH JTOCTHKCHHS

pe3ynbTaTta, CTpeMIIeHUs K MOMCKY HH(OPMAallUK U YCBOEHUIO HOBBIX 3HAHUI.



VYyeOnass motuBaius y obyuatonuxces ¢ 3[IP moapocTkoBoro Bo3pacrta ocTaercsi He3peiaol, COOCTBEHHO y4eOHbIE MOTHUBBI (DOPMHPYIOTCS C
TPYJIOM U SIBIIIIOTCS HEYCTOMYMBBIMU; JIUISI HUX Ba)KHEE BHEIIHSS OLEHKA, YeM CaM Pe3yJbTaT, OHU HE MPOSBISIOT CTPEMIICHHS K yIyUYIICHHIO CBOUX
YUeOHBIX JOCTHKEHHIA, HE TIBITAIOTCSI OCMBICIUTH pabOTy B IIEJI0OM, MTOHSITH IPUYHNHBI CBOMX OIIHOOK.

PesynpTatuBHOCTE yueOHOH paboThl y oOydatomuxcsi ¢ 3[1P Hu3Ka BCenCTBHE MMITYJbCHBHOCTH M CIIA0OTO KOHTPOJIS, YTO HPUBOJIUT K
MHOTOYHCIICHHBIM OIMUOOYHBIM JICUCTBUSM U PEIICHUSIM.

Pa6orocnocobnocTh mKOIHLHUKOB ¢ 3I[IP HepaBHOMEpHA W 3aBHCHT OT XapakTepa BBIMONHICMBIX 3amdaHuil. OHHM HE MOTYT JIOJITO
COCPEIOTAauMBAThCS TIPH WHTCHCHUBHOW WHTEIUICKTYaJbHOW HArpy3ke, y HUX OBICTPO HACTYHAeT YTOMJICHHE, MPECHINICHHE ACSITeIbHOCThIO. [Ipu
HANPSHKCHHOW MBICIUTEILHON JCATEIBHOCTH y4alllMecs He MOTYT MPOJYKTUBHO paboTaTh B TEYEHUE BCETO YPOKA, HO MPU BBIMOJIHEHUH 3HAKOMBIX
y4eOHBIX 3aJaHui, HE TPEOYIOIMX BOJEBOTO YCWIHS, MOTYT JIOJTO€ BpEMs COXpaHATh paboTocnocoOHOCTh. bonbiioe BiusHHE Ha
paboTOCIIOCOOHOCTh OKa3hIBAIOT BHEITHUE (PAKTOPBI: HHTEHCUBHOCTD JISATEIILHOCTH HA MPEAMISCTBYIOMUX YPOKAX; HAIMYUE OTBICKAIONUX (PaKTOPOB,
TaKHUX KaK IIyM, TIOSIBJICHUE TTOCTOPOHHUX B KJIACCE; MEPEKUBAHKIE WU OXKHUIAHUE KOTO-THOO0 3HAYUMOTO JIJIsl peOCHKA COOBITHS.

Oco0eHHOCTH OCBOCHUS y4eOHOT0 MaTepuana cBsi3aHbl y MKoIsHUKOB ¢ 3[1P ¢ HepaBHOMEpHOI 00y4yaeMOCThIO, 3aMeITIEHHOCTHIO0 BOCIIPUSTUS
1 iepepaboTku yueObHol nHPOpMaIH, HEIPOYHOCTHIO CIIEI0B MPU 3alIOMUHAHUH MaTepHala, HETOUHOCTHIO M OIIMOKaMU BOCIIPOU3BEACHHUS.

st obydatomuxcst ¢ 3[1P xapakTepHbl TPYTHOCTH YCBOSHUS M OIEPUPOBAHUS TMOHSATUSMH, CKIIOHHOCTh K MX CMEIICHHIO, CEMAaHTHYCCKHM
3aMEHaM, C TPYAOM 3allOMHUHAIOT OmpejesieHus. boliee MPOIYKTHBHO OHU YCBAWBAKOT MaTepUal C ONOPOW HA SICHBIN allfOPUTM, BHU3yallbHYIO
MOJIEPKKY, CMBICIIOBBIE CXEMBI.

[konpaukaM c¢ 3[IP crnoxxHO caenaTh OMOCPEIOBAHHBIN BBIBOJ, OCYIIECTBUTh MPUMEHEHHE YCBOGHHBIX 3HAHWNW B HOBOM CHTYyallHH.
HaOmoatorest 3arpyqHeHHS ¢ TMOHMMAaHWEM HayYHBIX TEKCTOB: UM CIIO)KHO BBIJICIHTH TJIABHYIO MBICITb, Pa30UTh TEKCT Ha CMBICIIOBBIC YaCTH,
M3JI0KUTH OCHOBHOE COJIEpyKaHHWEe. XapaKTEPHOW OCOOCHHOCTHIO SIBIISTFOTCS 3aTPYAHEHUS B CAMOCTOSATEIBEHOM BBIOOPE HYKHOTO CITOCO0a JEeHCTBUS,

NMPUMCHCHUUN U3BCCTHOTO criocoba peUICHUA B HOBBIX YCJIOBHAX WJIM OAHOBPCMCHHOM UCIIOJIB30BAHUU IBYX U Oonee IMMPOCTHIX AJITOPUTMOB.

Oco0ble o0pa3oBaTesibHbIE OTPEOHOCTH 00YYAIOIIUXCH € 32/1€PKKOM MCUXUYECKOTr0 PA3BUTHS HA YPOBHE OCHOBHOI0 00111ero
oOpa3zoBaHus

st obyuaromuxcs ¢ 3I1P, ocBauBaromux AOOIT OOO, xapakTepHsl ciieayromue cnernupuieckiue oopa3oBarenbHbIe TOTPEOHOCTH:



noTpeOHOCTh B afanTauuu 1 1uddepeHInpoBaHHOM MOAX0/1e K 0TOOPY CoepKaHMsI TPOrPaMMHOT0 MaTeprana yd4eOHbIX IPEIMETOB C YUETOM
0Cc00BIX 00pa3oBaTENbHBIX MOTPEeOHOCTEH U BO3MOXKHOCTEH oOyuatonuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 0011Iero 00pa3oBaHMUS;

BKJIIOUEHUE KOPPEKLMOHHO-PA3BUBAIOLIETO KOMIIOHEHTa B Ipoliecc OOydeHHUs MpH pealnu3alii 00pa30BaTeIbHBIX MPOrpaMM OCHOBHOTO
o0miero 06pa3oBaHus C y4ETOM IIPEEMCTBEHHOCTH YPOBHEH HauaIbHOIO U OCHOBHOTO 00I1Iero 00pa3oBaHus;

Pa3sBUTHE U KOPPEKLHUS MPUEMOB MBICIUTEIBHON EATEIILHOCTH U JIOTHYECKUX JIEHCTBUM, COCTABIISIONIMX OCHOBY JIOTMYECKHX MBICITUTEIbHBIX
olepanui, paclIipeHrne METaNPEIMETHBIX CIIOCOO0B yuyeOHO-TI03HABATEIBHON JESITEIBHOCTH, 00ECTICYMBAIOIINX POLIECC OCBOCHUS MPOrPAMMHOIO
MarepHana,

NPUMEHEHUE CIEeNUaIbHBIX METOJIOB M MPUEMOB, CPEICTB OOy4YeHHsS C y4eToM ocoOeHHocTel ycBoeHHs oOyuarouumcs ¢ 3[IP cucrtembl
3HAHUW, YMEHHI, HAaBBIKOB, KOMIIETEHIUH (MCIOIb30BAaHUE «IIOMIArOBOCTUY» MPH NPEIBSABICHUH Y4eOHOro Marepuala, MpH PElIeHUH MPaKTHKO-
OpPHEHTHUPOBAHHBIX 3aJa4 W KU3HEHHBIX CHUTYallWid; MPUMEHEHHE aJITOPUTMOB, JOTIOJIHUTEIBHOW BH3YaIbHON IMOMJIEPKKH, OMOPHBIX CXEM MpH
pelIeHnr y4eOHO-TT03HABATENBHBIX 3a7ad W padoTe ¢ yd4eOHOW HH(OpMAIHEH; pasHOCTOPOHHSSI MPOpadoTKa y4eOHOr0 MarepHalia, 3aKpellICHHE
HaBBIKOB M KOMIETEHIMH MPUMEHUTEIbHO K Pa3IMYHBIM JKU3HEHHBIM CUTYallUsIM; YBEJIMYEHUE JOJU MPaKTHKO-OPUEHTHPOBAHHOIO MaTepuala,
CBSI3aHHOT'O C KU3HEHHBIM OIBITOM MOJPOCTKA; pa3HOOOpa3ue U BapUaTUBHOCTh MPEIbIBICHHUS U 00bICHEHHs y4eOHOr0 MaTepuana npu TPYIHOCTIX
YCBOEHHUS U NlepepaboTKu HH(GOpMaLUU U T.1.);

opraHuzaisi 00pa30BaTENFHOTO MPOCTPAHCTBA, paboyero Mecra, BPEMEHHOW OpraHW3alid O00pa3oBaTEIbHOH CpeAbl C y4eTOM
NCUX0(pHU3NUECKUX 0COOEHHOCTEH M BO3MOXHOCTeH oOydvaromierocst ¢ 3IIP (MHIuBUAYyanbHOE MPOEKTHPOBAHUE O0PAa30BaTENBHONW CpE/Ibl C yU4eTOM
MOBBIIIEHHON UCTOIAEMOCTH U OBICTPON YTOMJIIEMOCTH B MPOLIECCE MHTEIUIEKTYaIbHON AEATENbHOCTH, CHUKEHHON paboTOCIOCOOHOCTH, CHUKEHHON
MPOM3BOJIHON PETyJISIIIAN, HEYCTOHYUBOCTH MPOU3BOJILHOTO BHUMAHHUSI, CHIDKEHHOTO 00bheMa MaMsITH ¥ MOHM)KEHHOW TOYHOCTH BOCIIPOU3BE/ICHHS );

CrHieMaibHasl TMOMOIIh B PAa3BUTHH OCO3HAHHOW CaMOPETYJSIIIUH JICATEIHHOCTH W TOBENEHUS, B OCO3HAHMHM BO3HUKAIOMIUX TPYIHOCTEH B
KOMMYHHUKATHBHBIX CHTYallUsX, MCIIOJIb30BAaHUHM MPUEMOB 3MOIMOHAIBHOW CaMOPEryisillid, B MOOYXIEHUH 3allpalliBaTh MOMOIIL B3pPOCIOro B
3aTPYAHUTENBHBIX COLMATIBHBIX CUTYAIUAX; [IEJICHANIPABICHHOE Pa3BUTHE COLIMAIBHOTO B3aUMOAeHCTBHs oOydatomuxcs ¢ 311P;

yueT (YHKIMOHAJIBLHOTO COCTOSHUSI IIEHTPAJIbHOM HEPBHOM CHCTEMbl W HEHpPOAMHAMUKH ICUXMUYECKHUX MporeccoB oOyuarouuxcs ¢ 3P
(3aMeyIeHHOTO TeMIa TepepadoTKu WHGOPMAIMHU, TMOHMKEHHOTO OOIIEro TOHyCa, CKIOHHOCTH K a(eKTHUBHOW Ie30pTraHu3aIluu JeSITeIbHOCTH,

«OpraHU4eCKON» IEKOHLEHTPALlUY BHUMAHUA U JIp.);



CTUMYJIMPOBAHUE K OCO3HAHUIO U OCMBICIICHUIO, YIIOPSIOYMBAHUIO YCBAUBACMBIX HA YPOKaxX 3HAHWM U YMEHUH, K IPUMEHEHHUIO YCBOCHHBIX
KOMIIETEHIIMI B TOBCEIHEBHOM KU3HU; (POPMUPOBAHIE YUTATEIBCKOM KYIbTYPHI;

IPUMEHEHHE CIIEIUAIBHOIO MOAXO0Ja K OLIEHKE 00pa30oBaTeIbHBIX AOCTHKEHMH (JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX) C yYETOM
NCUXO(PU3MUECKUX 0COOEHHOCTEN U 0cOOBIX 00pa3oBaTeNbHbIX NOTpeOHOCTEN 0Oyuatomuxcs ¢ 3I1P; ucnonb3oBanue crenuagbHOIO HHCTPYMEHTAp s
OLICHUBAHMS JOCTHKEHUH U BBISABICHHUS TPYAHOCTEH YCBOCHHUSI 00pa30BaTeIbHON POTrPaMMBl;

(dopMHpOBaHKE COLMAIBHO AKTUBHOM MO3UINH, HHTEPECA K COIUATIBHOMY MUPY € O3HIUN JTMYHOCTHOTO CTAHOBJICHUS U MPO(EeCCHOHAIBHOTO
CaMOOIIPEIEIICHHUS,

pa3sBUTHE U PACIIUPEHUE CPEJICTB KOMMYHUKALIUHU, HABBIKOB KOHCTPYKTUBHOT'O OOIIEHUS M COLMAILHOI'O B3aUMOJEHCTBHUS (CO CBEPCTHUKAMU, C
YJIeHAMU CEMbH, CO B3POCIBIMHU), MAaKCHUMAJIbHOE PacIIUPEHUE COLMAJIbHBIX KOHTAKTOB, IoMolls oOydaromemycsic 3[IP B ocozHaHuM colMaabHO
MIPUEMJIEMOTO M OJ00pSEMOro MOBEICHHUS, a TaKKe HEOOXOAUMOCTH M30MPATEIHFHOCTH TPH YCTAHOBICHHH COLMAIBHBIX KOHTAKTOB (MpoduIaKTHKa

HEraTUBHOI'O BJIMAHHA, IPOTUBOCTOAHHUEC BOBJICYCHUIO B aHTHCOLIUAJIbBHYIO cpez[y); HpO(l)I/IJIaKTI/IKa ACOIMAJIBHOTO ITIOBCACHMHA.



COJAEP)KAHUE OBYYEHUA

Mopnyas «Anaredpa»

Conep:xkanue o0yuyenus B 8 kiacce.

Yucna v BBIYUCICHUS.

KBanpatHslii kopeHb u3 umcna. [loHsTne 00 uppanuoHanbHOM uucie. JlecATHUHbIe MPHOMIKEHUS HPpPAalUOHANbHBIX uucen. CBOHCTBa
apu(pMETHYECKUX KBAJPAaTHBIX KOPHEH U UX MPUMEHEHHE K TPeoOpa30BaHUIO YMCIOBBIX BBIPAKECHUN M BHIYUCICHUSAM. [leiicTBUTENIbHBIC YNCIIA.

Crernenb ¢ 11e7bIM N0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3auch YKUCa.

Anrebpanuyeckue BbIpaKeHHUs.

KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anreOpandeckoi apoou. CrokeHue, BEBIYUTAHUE, YMHOKEHUE, JISTICHHE alTreOpandecKux ApoOei.
PannonanbHble BbIpayKE€HUS U UX IPe0Opa3oBaHueE.

YpaBHEHMS U HEPABEHCTBA.

KBanpatHoe ypaBHeHMe, (hopMyna KOpHEH KBaapaTHOro ypaBHeHMs. Teopema Buera. PemieHue ypaBHeHU, CBOASIIMXCSA K JIMHEHHBIM U
kBagpaTtHbIM. [Ipocrelimme qpoOHO-palioHaIbHBIC YPaBHEHUSI.

['padmyeckas mHTEpIpeTalus YpaBHEHMH C JIByMs NEPEMEHHBIMM M CHCTEM JIMHEHHBIX YpaBHEHHH C JAByMs INepeMeHHbIMU. [Ipumepsl
pEILIECHNs CUCTEM HETMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3ajjau aNreOpandeckuM CrocoOOM.

YucrioBble HEPABEHCTBA U UX cBoWcTBAa. HepaBeHCTBO ¢ 0HON IepeMeHHON. PaBHOCHMIIBHOCTE HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM
nepeMeHHON. CHCTEeMBI JIMHENHBIX HEPABEHCTB C OJTHON IEPEMEHHOM.

DyHKIHUH.

[Tonstue pynxuu. O61acTh ONpeeNeHuss 1 MHOXKECTBO 3HaueHUH GyHkiu. CriocoObl 3aaHust QyHKIHA.

I'paduk pynkunu. Yrenue cBoicTB GpyHKIMM 110 e€ rpaduky. [Ipumepsl rpadukoB QyHKIMIA, OTpaXKAIOIMIKX peaTbHbIE MPOIECCHI.

OyHKIMY, ONHUCHIBAIOLIUE IPSIMYIO M 0OpaTHYIO MPONOPLUOHAIBHbIE 3aBUCUMOCTH,

ux rpaduku. OyHkmu y = X, y = X3, y =v”*, y=\x\. ['paduueckoe peuieHre ypaBHEHH 1 CUCTEM YpaBHEHUI.



Monyab «I'eomerpus»

Conep:xkanue o0yuyenus B 8 kiacce.

YetpipéxyronpHuku. [lapamienorpamm, ero npu3Haku U cBoicTBa. YacTHbIE ciydau NapauienorpaMMoB (IPSMOYTOJIBHUK, poMO, KBaapaT), UxX
NIPU3HAKK U CBOMCTBA. Tpanenus, paBHoOOKas Tparemus, € CBOMCTBa U pu3Haku. [IpsMoyrosbHas Tpanenus.

Merton yaBoenust meauansl. LlenTpanbHas cummerpust. Teopema @Paneca U TeopeMa 0 MPONOPLUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTrojdbHUKA U Tpamneuuu. LlenTp macc TpeyrojbHuKa.

[Tono6ue TpeyronbHUKOB, Ko3puuueHT noxodus. [IpusHaku nogodus TpeyroiabHUKOB. IIpuMeHeHne nogodus Npu pereHuy MpakTUYECKUX
3az1ad.

CgoiicTBa momianeii reomerpuueckux puryp. @opmyssl Ui MJIOMIAIU TPEYrojdbHHUKA, MMapajuiejorpaMmma, pomoa u Tpanenud. OTHOIIEHHE
I0aaeH moA00HBIX (Uryp.

Beruucnenue miomazei TpeyroibHMKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu permenuu

IIPaKTUYECKHX 3a]1a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOT0 yTrja MpsSMOYTOJbHOTO TpeyroibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TPUrOHOMETPUUECKHE
¢ynkuuu yrios B 30°, 45° u 60°.

BnucanHele U LIEHTPAIbHBIE YIUIBI, YTOJI MEXKIY KAacaTelIbHOM M XOpAOW. YTIJIBI MEXAY XOpJaMHU M CEKyIIMMH. BIucaHHBIE M ONMCAaHHBIC

4eThIpEXYroJbHUKH. B3anmMHoe pacronoxenue AByx okpyxHocTeil. Kacanue okpyxHocteil. OOmine kacateabHble K JBYM OKPY>KHOCTSIM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydyeHne MaTeMaTMKH Ha YpPOBHE OCHOBHOTO O00IIEro oOpa3oBaHUs HAIPaBICHO Ha JOCTIDKEHHE OOYYaloIIMMHUCA JIMYHOCTHBIX,

MCTAIPECAMCTHBIX U TPCAMCETHBIX OGp&SOB&TCHLHbIX PE3YyJIbTaTOB OCBOCHUSA y‘-I€6HOI‘0 napeameTa.



JIMYHOCTHBIE PE3YJIBTATBI

ITaTpuoTHyeckoe BoCIUTaAHUeE:

IIPOSIBIEHUEM HHTEpEca K IPOLIJIOMY M HACTOSILEMY POCCHUHCKON MaTeMaTHKH, LIEHHOCTHBIM OTHOUIEHHEM K JOCTH)KEHUSM POCCHUMCKHX
MaTEMaTHKOB U POCCHHCKON MaTeMaTHYEeCKOH IIKOJIBI, K UCTIOJIB30BAHUIO 3TUX JOCTIKEHHUH B PYTrUX HayKax W NPUKIAIHBIX cdepax.

I'pazkiaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIINTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM TIpaXkJIaHMHA M pealu3alud ero IpaB, MPEACTaBIEHUEM O MaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIUYHBIX CTPYKTYpP, SIBICHUH, MPOLEAYp Tpa)KIaHCKOro oO0mecTBa (HampuMmep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K
OOCYKIIEHUIO 3TUYECKHUX IMPOOJIEM, CBA3aHHBIX C MPAKTHYECKHM MPUMEHEHHEM JOCTIKEHHH HAyKH, OCO3HAHHWEM BAKHOCTH MOPAIHHO-ITHUYECKUX
IIPUHIIMIIOB B AESITEIBHOCTH YYEHOTO.

TpyaoBoe BocnnuTanue:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YyacTHE B pEUICHUM MPAKTHUYECKUX 3a/7ad MaTeMaTH4eCKOM HalpaBICHHOCTH, OCO3HAHHWEM Ba)KHOCTH
MaTeMaTHYeCcKoro 00pa3oBaHus Ha MPOTSHKEHUH BCEH )KU3HU I YCHEIHON Mpo(hecCHOHATBHON 1eATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TOCTPOCHHUEM HWHIAMBHUIYalTbHON TpaeKTOpUH 00pa3oBaHMS M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB U
OO0IIECTBEHHBIX TOTPEOHOCTEM.

JcTeTHYeCKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHATHIO MaTeMaTHUYECKUX OOBEKTOB, 3a/lau, pelleHuM, pacCcyXIeHUH, YMEHUIO
BUJIETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT'O MO3HAHMSA:

OpUEHTAIle B JEeSATeNIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHbIX MPEACTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUs 4YEJIOBEKa,
IpUPOJBI U OOlIECTBA, TOHUMAHUEM MaTEMAaTHYECKON HayKu Kak c@epbl 4elOBEUECKOM IeATEeNIbHOCTH, 3TAloB €€ pa3BUTHS M 3HAYUMOCTH IS

PasBUTHA LUBUIIN3AalWHU, OBJIAACHHUCM A3bBIKOM MAaTCMATUKU U MaTeMaTHYeCKOM Ky.]IBTypOﬁ KakKk CpCACTBOM TIIO3HAHWA MHpA, OBJIAACHHUCM



IIPOCTENIIMMH HAaBBIKAMU MCCIIE0BATEILCKOM 1E€ATENbHOCTH.

®uznyeckoe BocnuTaHue, GopMupoBaHue KyJbTYPhI 310POBbSI H IMOLMOHAJIBHOI0 0JIar0ONoyYusi:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B MHTEpPEcax CBOETO 3/10pOBbs, BEIACHHsS 3I0pOBOT0O 00pasa *KH3HU (310pOBOE MUTAHUE,
cOamaHCUPOBAaHHBINA PEKUM 3aHITHI U OT/AbIXA, PETYIsipHAs PU3NUYecKasi aKTUBHOCTb), COOPMUPOBAHHOCTHIO HaBbIKa pedIeKcru, IPU3HAHUEM CBOETO
IpaBa Ha OIMMOKY M TaKOTO K€ TpaBa IPYroro YelIoBeKa.

IK0JIOTHYECKOe BOCIIUTAHHUE:

OpUEHTAlle Ha NMPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUU NI pelIeHHus 337ad B 00JaCTH COXPAHHOCTU OKpY’KaroLed cpeibl, IIIaHUPOBAHUS
MOCTYIKOB U OIICHKU UX BO3MO>KHBIX MOCIIEJCTBUI AJIsi OKPYXAIOIIEH cpe/ibl, 0OCO3HAHUEM TIII00AIbHOTO XapaKTepa dKOJIOTUYECKUX MPOOJIeM U MmyTei
UX PELICHHUS.

AnanTanms K M3MeHSIIOIUMCS YCJIOBUSIM COLMATbHON U NMPUPOIHOI cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, OBBILIEHUIO YPOBHS

CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO JesTeIbHOCTb, B TOM YMCJIE YMEHHE YYUTbCS y APYIHX JIIOJeH, mpuoOperaTb B COBMECTHOM
NEeSATEIbHOCTH HOBBIE 3HAHUS, HABBIKMA M KOMIIETEHILIUH U3 OIbITA APYTHUX;

HEO0OXO0UMOCThIO B (JOPMUPOBAHUYU HOBBIX 3HAHHM, B TOM 4Hclie (OPMYIUPOBATh W€, OHITHS, TUIIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM
qlClie paHee He U3BECTHBIX, 0CO3HABaTh 1€(ULIUTHI COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, TNIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO CHUTYyallUI0O KakK BBI30B, TpEOYIOIIMNA KOHTpMeEp,

KOPPECKTHPOBATH NPUHUMACMBIC PCHICHUS U HeﬁCTBHﬂ, (bOpMy'J'II/IpOBaTB " OLOCHUBATH PUCKU U MMOCIICACTBUA, q)OpMI/IpOBaTL OIIBIT.

METANPEAMETHBIE PE3YJIbTATbHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe JeiCTBUS
Ba3zoBble jornyeckue qeiicTBud:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKA MATEMAaTHYECKUX OOBEKTOB, TOHATHH, OTHOIICHHH MEXIy TMOHSATHIMH,

(dbopMyIHMpOBaTh ONpEICNICHHs] MOHSATHH, YCTaHABIMBATh CYIIECTBEHHBINH MMpPHU3HAK KiacCU(UKAIIMM, OCHOBAHUS Uil 00OOLIECHMS M CpaBHEHUS,



KPUTEPHUH MTPOBOJMMOTO aHAIH3A;

BOCIIPHHUMATh, (OPMYIHPOBATH M NPeoOpa3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE M OTPHIATENIbHBIC, €IUHUYHBIC, YacCTHBIE U OOIIue,
YCIIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUHs B (akTax, JaHHBIX, HAOMIOICHUSAX U YTBEPKICHUSX, MpeiaraTh
KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

IIPOBOAMTD BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHAYKTUBHBIX YMO3AK/IIOUEHNUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa30buparh J10Ka3aTelNbCTBA MATEMaTUYECKUX YTBEPKIACHUM (MpsMble U OT HPOTHUBHOIO), IPOBOJUTH CAMOCTOSITEIBHO HECIIOKHbIE
JI0Ka3aTeNIbCTBA MaTEMaTHUECKUX (PaKTOB, BBICTPAUBATh apTyMEHTAIIMIO, IPUBOIUTH IPUMEPHI

U KOHTPIIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BEIOMpATh CIOCOO peIlIeHus Y4eOHOW 3amaun (CpaBHHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS, BHIOMpATh HAaWOOJee MOIXOSMIIMA C YIETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBblie uccienoBaTebCKue 1eHCTBHA!

VY obyuatomerocs 0yayT copMHUpOBaHBI CleAyIOLIMe 0a30Bble HCCIEN0BATEIbCKUE NEHCTBUS KaK YacThb YHHMBEPCAJIbHBIX MO3HABATEIbHBIX
y4eOHBIX AEHCTBUMA:

MCII0JIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKUI HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATh BONPOCH], PUKCUPYIOLIUE MPOTUBOPEUNE, IpodiIeMy,
CaMOCTOSITENILHO YCTaHABJIMBAaTh UCKOMOE U JJaHHOE, (HOPMUPOBATh TMIIOTE3Y, ApIYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHUE;

IPOBOJIUTH IO CaMOCTOSATENbHO COCTaBIEHHOMY IUIAHY HECIOXKHBIM HKCIEPUMEHT, HEOOJIbIIOe HCCIE0BaHUE 110 YCTAHOBJICHHIO
0COOEHHOCTEN MaTeMaTH4eCcKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOO0M;

CaMOCTOSITENIbHO (POPMYIHPOBaTh OOOOIIEHHWS] W BBIBOJBI IO pe3yslbTaTaM MPOBEAEHHOIO HAOMIOJEHUS, HCCIEOBaHUS, OLEHUBATh
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB U 0000IIEHNUH;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOIIECCA, @ TAKXKE BBIABUTATH MIPEIOIOKEHNS O €M0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJOCTATOYHOCTh U N30BITOYHOCTHEUH(OPMALINH, TaHHBIX, HEOOXOAUMBIX JUIS pEIICHUS 3a/1a4H;

BBIOMPATh, AaHAIU3UPOBATH, CUCTEMAaTU3UPOBATh U HHTEPIPETHPOBATH MHPOPMALIUIO PA3TUYHBIX BUJIOB U ()OPM MPEICTABICHUS;



BBIOMpaTh (opMy TNpeAcTaBIeHUs HMHPOPMALMU M HIUIIOCTPUPOBATH pELIaeMble 3a/aud CXeMaMH, JuarpaMMaMH, MHOW Tpapukod U HX
KOMOHMHALIMSIMU,

OLICHUBATh HAAEKHOCTh UH(POPMALIMH 110 KPUTEPHSIM, MIPEATIOKEHHBIM YUUTEIEM UITH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATL U q)OpMy.]II/II)OBaTB CYKACHUSA B COOTBETCTBUH C YCIIOBUSAMH U LCIIAMU O6H_I€HI/ISI, sSICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOIO TOUKY
3pC€HHA B YCTHBIX U IMCBbMCHHBIX TCKCTAX, AaBATh MMOACHCHH 110 XO4Y PCHICHUA 3aJa4X U IMOJTYYCHHBIM PE3YyJIbTaTaM,

B X0JI¢ 00CYKIEHUS 3a]1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXTaeMOM TEMBI, IPOOIEMBI, PeIIacMOi 3a/1a4H, BHICKA3bIBATh MJICH, HAIICIICHHBIC HA
MOWCK PEIIEHUs, COMOCTABIIATh CBOU CYKICHHUS C CYKICHHSIMH JAPYTUX YYaCTHHKOB JMANora, oOHapyXHBaTh pa3liMyhe M CXOACTBO IMO3UIUH, B
KOPPEKTHOI opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NpEACTAaBIATEL PE3YJIbTAaThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA, CAMOCTOATCIIbBHO BI)I6I/IpaTB (bopMaT BBICTYIIJICHUA C
y4€TOM 3a/1a4 IPE3EHTALNN U OCOOEHHOCTEN ayIuTOPUH.

Y oOyuaromerocst 6yayt chopMUpOBaHbI YMEHUS COTPYAHHUYECTBA KaK YaCTh YHUBEPCAILHBIX KOMMYHUKATUBHBIX Y4EOHBIX JEHCTBHIA:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paOOThI P PEIIeHUH YIeOHBIX MATEMAaTUYECKUX 3a/1a4;

MNPpUHHUMATh LCIIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH OPraHu3alnuio COBMECTHOU pa60Tr,1, pacupeCaciIATb BUABI pa60T, A0TroBapuBaThCA,
00CyX1aTh MPOIECC U pe3yabTaT PaboThl, 0000IIaTh MHEHUS HECKOJIBKUX YEJIOBEK;

y4acTBOBATh B TPYMIOBLIX (popmax paboThl (00CYkAeHHS, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U JPYTHE), BBIIOJHATH CBOIO YacTh paObOTHI U
KOOPJIUHUPOBATh CBOM JEHCTBUS C JAPYTUMH YICHAMH KOMAaH]Ibl, OIICHMBATh KayecTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENILHO COCTABIIATH IUIAH, AIlTOPUTM PEIICHUs 33a1a4uu (WM €r0 YacTh), BBIOMPATh CIIOCO0 PELIeHHUs C YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApHAHTHI PELIeHHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U Pe3ysbTaTa pelieHus] MaTeMaTHYeCKO 3a/1a4H;



IPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IIPU PELICHUM 337a4¥, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH Ha OCHOBE HOBBIX
0OCTOSITENBCTB, HAMIEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA JEATEIHOCTU MOCTABJICHHOMN LIEIH U YCIOBHUIM, OOBSICHATh NPUUMHBI JOCTHKEHUS WIN HEJOCTH)KEHUS
LIeJIN, HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3yJibTaThl 0CBOCHHS IPOrPaMMBbl Y4eOHOI0 Kypca K KOHIY o0y4eHus B 8 kiacce.

Yucna v BBIYKCICHHUS.

Hcnonb30BaTh HavyajgbHbIE MPEICTABICHUS O MHOXKECTBE ACHCTBUTEIbHBIX UMCEN JJIsl CPAaBHEHUs, OKPYIJIEHUS W BBIYMCICHUH, N300pakaTh
JEHCTBUTEIbHBIE YUCIIAa TOUKAMU HA KOOPAMHATHOU MPSMOM.

[TpumeHsTh TIOHATHE ApU(YMETHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTH KBAJpATHBIC KOPHH, MCIOJIB3YS NPU HEOOXOJMMOCTH KAIbKYIATOP,
BBITIOJIHATH peo0pa30BaHus BbIPAXKEHUN, COEPKAIMX KBaIpaTHbIE KOPHU, UCII0JIb3Ys CBOICTBA KOPHEH.

Hcnonb30Bath 3anucy OOJBLIMX M MaJIbIX YHCEI C IIOMOLIBIO IECATUUHBIX Jpoleit u crenenelt uncna 10.

Anrebpanueckue BhIpaKeHHUS.

[TpyMeHsTh MOHATHE CTENEHH C LIEIbIM ITOKA3aTeNIeM, BBIOIHITH IPeo0pa30oBaHMsl BBIPAKEHUH, COAEpKAIINX CTETIEHHU C IIeJIbIM [T0Ka3aTeIeM.

BoInonHATE  TOXKIECTBEHHbIE NpeoOpa3oBaHUsl PpALUOHAIBHBIX BBIPAKEHUM HAa OCHOBE MpPaBUI JEUCTBUH HaJd MHOTOWIEHAMH H
anreOpandeckuMu ApOOSIMH.

PacknaapIiBaTh KBaJlpaTHBIN TPEXUIIEH HA MHOKUTEINH.

[TpumensTh peoOpa3oBaHMsl BBIPAKEHUHN JJIsl pELISHUS pa3IUYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [TPEIMETOB, U3 peabHON MPAaKTUKH.

YpaBHEHHS 1 HEPABEHCTBA.

Pewats JsMHEVHBIE, KBaJpaTHbIC YPABHEHUsS M PALMOHAIBHBIE YPAaBHEHUS, CBOJAINMECS K HHMM, CHUCTEMBbl ABYX YPaBHEHUHU C ABYMs
[IEPEMEHHBIMU.

[IpoBoauTh mpocTeliIne HCCIeI0BaHUS YpaBHEHHWHW W CHUCTEM YPAaBHEHMM, B TOM 4MCJIE C NMPUMEHEHHEM TrpapuuecKuX Mpe/ICTaBIeHUN
(ycraHaBiIMBaTh, UIMEET JIM YPAaBHEHUE UM CUCTEMA YPABHEHUH PEIIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYee).

[lepexonuTh OT clOBeCHOW (OPMYITHPOBKU 3aladu K €€ anreOpandecKoll MOJENH C TMOMOIIBI0 COCTABIICHUS YPAaBHEHHS WU CUCTEMBI



YPaBHEHUH, HUHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M I1I0JyYEHHBIN pe3yibTart.

IIpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB MUl CPAaBHEHUs, OLCHKH, PEIIATh JIMHEWHbIC HEPABEHCTBA C OJHON IEPEMEHHON U UX CHUCTEMBI,
JaBaTh IpaMUECKy0 WIIOCTPALIMI0 MHOXKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyYHKIUH.

[ToHuMaTh ¥ UCTIONIB30BaTh (PYHKIMOHATIBHbIE TIOHATHS U SI3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHHSI), OTIPEIEIATh 3HaUYCHHE (DYHKIMH 110
3HAYECHHUIO apTryMEHTa, ONPEeIATh CBOMCTBA (DyHKIMH 110 € rpaduky.

CrpouTtsb rpaduku dJIeMeHTApPHBIX (YHKINN BUIA:
1 . o .
y=x%y= Y= |x|, onmceiBaTh cBOIiCTBA YMCIOBOM QyHKIMH 110 €€ rpaduKy.

IIpenmeTHble pe3yJibTaThbl 0CBOCHHS IPOrPaMMbl Y4eOHOI0 Kypca K KOHIY 00y4ueHus B 8 kiacce.

PacniozHaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJBHUKOB, UX JIEMEHTHI, [T0JIb30BATHCS UX CBOMCTBAMU IPU PELIEHUH N€OMETPUYECKHX 3a1ad.

[TpuMeHsATH CBOMCTBA TOUKH MEPECEUEHUsI MEIUaH TPEYToJIbHUKA (LIEHTPa MacC) B pEILICHUH 3a]1ay.

Buiramers noHATHEM CpEHEN JIMHUHA TPEYTOJIbHUKA U TPANELHH, IPUMEHATh UX CBOMCTBA IPU PELICHUU T'€OMETPUYECKUX 3a1ad. [lonb3oBaTbcs
Teopemont dajneca U TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX ISl pELICHUS TPAaKTUYECKUX 3a/]1a4.

[TpuMeHATH MPU3HAKH MTOJO0US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a]1au.

[Tonp3oBatbess Teopemoil Iludaropa s pemieHHs TeOMETPUYECKHX M MpPAaKTUYecKHX 3aaad. CTpOUTh MaTeMaTHUYeCKyl MOJENb B
MIPAKTHUYECKUX 3a/1a4aX, CAMOCTOSTENBHO MPOBOAUTH YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JUIMHBI.

Branete moHATHAMM CHMHYCA, KOCMHYCAa M TaHTE€HCA OCTPOrO yria IPsIMOYIOJIBHOIO TpeyroibHUKA. [[0ap30BaThCsi TUMHU MOHATUAMM IS
pelIeHus IPaKTUYECKUX 3a1ay.

Bbruucnare  (pazauuHbIME  COCO0aMM) IUIOINAAb TPEYTrOJIbHUKAa M IUIOMAJd MHOTOYTOJbHBIX (Uryp (MoJb3ysich, Ie HEOOXOAMMO,
KaNbKynaTopoM). [IpuMeHsATh MOJyYeHHbIE YMEHHUS B TPAKTUUYECKHUX 3a]a4ax.

Bnaners MOHATUSIMHM BIHCAHHOTO U LEHTPAIBHOTO YIJIa, UCMOIb30BaTh TEOPEMbI O BIMCAHHBIX YIJIaX, yIJIax MEXIY XOpAaMHU (CeKyLIUMU) U
yrie MeXAy KacaTeJIbHOW U XOpAOU IpU PEILIEHUH T'€OMETPUUECKUX 3a1ad.

Bitamers MoHsATHEM ONIMCAHHOTO YETHIPEXYTOJIbHUKA, IIPUMEHATh CBOMCTBA

ONKMCAHHOTO YEThIPEXYTOJIbHUKA IPU PEIICHUH 3a/1a4.



HpI/IMCHHTB MOJIYYCHHBIC 3HAHWSA Ha MNPAKTUKE - CTPOUTb MATCMATUUYCCKUC MOJACIIN JUId 3aldad peaHLHOﬁ JKU3HU W TNPOBOAUTH

COOTBETCTBYIOIIME BHIYMCIICHUS C TPUMEHEHHEM IOJJOO0HS U TPUTOHOMETPHUH (ITOTIB3YSCh, TJie HEOOXOIMMO, KaJTIbKYIATOPOM).

TEMATHYECKOE INTAHUPOBAHHUE

KoauuecTBO 4acoB

Kont
Ne ni/m HanmenoBaHue pa3/ieioB U TeM NPOrpaMMbl poJb Hpakru IeKTPOHIHEIE (M PPOBLIC)
Bcero HblIe yeckue o0pa3oBaTe/ibHbIE PECYPCHI
pador  padoThI
bl

bubnnoreka HOK

1 [ToBTOpEHME Kypca MaTeMaTUKu 7 Kiiacca 8 1 - https://m.eds00.ru/7f415h90
bubnnoreka HOK

2 MmuosxecTBo. Oniepanuy HaJl MHOKECTBAMH 13 1 - hitps://m.eds00.ru/7f415b90
bubnoreka HOK

3 HapanenorpaMm 1 €ro BUJbl 18 1 ) https://m.eds00.ru/7f415b90
bubnmoreka HOK

4 PannonanbHbie ypaBHEHHS 13 1 ) https://m.edso00.ru/7f415b90
Bubmnnoreka LHOK

5 Tpaneuns. BnucanHble ¥ ONTMCAHHBIE YETHIPEX YT OJIbHUKH 19 1 - https://m.eds00.ru/7f415090
bubnmoreka HOK

6 HepasencTpa 20 1 ) https://m.eds00.ru/7f415b90
bubnmoreka HOK

7 Teopema Paneca. [IponopuroOHaIBHBIE OTPE3KU 8 - - https://m.eds00.ru/7f415h90
. bubnmoreka HOK

8 KBanparneie kopHH. [lelicTBUTENbHBIE YHCIa 24 1 - hitps://m.eds00.ru/7§415b90
bubnunoreka [HOK

9 Ilogobue TpeyronbHIKOB 16 1 ) https://m.edso00.ru/7f415b90
10 KBaapartHbie ypaBHEHHS 16 1 - bubmoreia HOK

https://m.edsoo.ru/7f415b90
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11 MeTrpudeckue COOTHOLIECHHSI B MPSMOYTOJIBHOM TPEYTOJIbHUKE. 10 1 ) bubnunoreka LIOK
Teopema [Iudaropa https://m.edsoo.ru/7f415b90
12 KBagparssiii TpéxuneH. PenieHue ypaBHEHHM, CBOISAIIUXCS K o5 1 ) bubnmnoreka LIOK
KBAJIPATHBIM YPaBHEHUSIM, U 3a7a4 https://m.edso00.ru/7f415b90
bubnunoreka HOK
13 Pemenre mpsMOyroJIbHBIX TPEYTOJIBHUKOB 10 1 - https://m.eds0o.ru/7f415b90
bubmmoreka OK
14 OCHOBBI TEOPHH AETIMOCTH 16 1 ) https://m.edsoo.ru/7f415b90 8
15 MHOroyrojapHUKH. 15 1 ) bubnmnoreka LIOK
II;momaas MHOroyroJibHUKa https://m.edsoo.ru/7f415b90
16 DneMeHThl KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEN 26 1 - ﬁgg?_l;l/?;eezasoo (u/7§415090 HoK
17 [ToBTOpEeHHe U cucTemMaru3aiys yaeOHOro MaTepuaa 15 1 - ﬁgg;?;:;i?s 00.1u/7F415b90 HoK
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 272 16 0
MMOYPOYHOE IINIAHUPOBAHHUE
YIJIYBJIEHHBIA YPOBEHB
Opl"aHI/I3aHI/IOHHaH
Jlata
Pa3nen nporpaMmel, Ne Kon-Bo thopma
IIPOBEICHUS Tema ypoka OCHOBHBIE BUJIBI ACSITEILHOCTH
KOJIMYCCTBO 4aCOB Ypoka JacoB MMPOBEACHUSA
ypoka
ypoka
1 vp Pewate nMHElHbIE ypaBHEHMsSI U HEPABEHCTBA, CUCTEMBbI
Tema 1. JInneiiHbie ypaBHEHHS, CUCTEMbI JUHEHHBIX ~ YpaBHEHMH croco0amMH  TOJICTaHOBKH U
JIMHEHHBIX YPABHEHUH 2 CIIO)KCHUSI, BBIOMpATh pPAIMOHAIBHBIN CIIOCOO peIIeHus,
HOBTOpeHHe Kypca 2 YOMH IIPOBOJUTH CpaBHHTeHBHBIﬁ aHaJIn3, OCYIIECTBIIATH
MATeMaTIIH 7 MHorounensl. ®opmyJisl MIPOBEPKY  pe3yJIbTaTOB.  BBIMOMHATE  AEHCTBUSA  C
Kaacca 3 . ' YP MHOTOWIeHaMH.  [IpuMeHSITh (QopMynbl COKpaIEHHOTO
COKpAIIEHHOTO YMHOKCHUSI. . 5
(8 1) PABIOKCHIC MHOFOUWICHOB Ha 2 YMHOXEHWUSI TP PELICHUH ypaBHEHUH, B IPe0oOpa30BaHMIX
4 YOMH BBIPa)K€HUH ¥ IIPU BBIYUCIICHUAX. BBINOMHATE pa3znoxeHue
MHOHTEIH
MHOT'OYICHOB Ha MHOXHTEIH I/I COKpAIaTh
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TpeerJ'IBHI/IKI/I. HpI/I3HaKI/I PaBCHCTBA

anreOpandeckue ApoOu. DopMynupoBaTh ONpeAEICHUs

> TPEYTOJIHHUKOB YyP paBHBIX TPEYTOJIBHHUKOB, MPSIMOYTOIEHOTO,
OCTPOYTOJBHOTO,  TYNOYIOJBHOTO,  PaBHOOEIPEHHOTO,
6 TapanenbHble NpsAMbIE U HX PaBHOCTOPOHHETO TPEYrOJbHUKOB. ONpeeNsaTh BHICOTEHL,
CBOHCTBA M MeJMaHbl M OUCCEKTPHUCHl TPEYTOJbHHKOB, PACIO3HABATH
WX W M300paxkarh Ha dYepTexkax. [IpUMEHATH NpHU3HAKU
paBeHCTBa  TPEYrOJBHUKOB TMPH  pEIIeHHHd  3ajad.
7 VPK MoenupoBath yCIOBHE 3a/1a4yl C MTOMOIIBIO YePTekKa HITU
PUCYHKA, MPOBOJUTH JOMOJHUTEIbHBIC TIOCTPOCHHS B XOJIE
pemenns. DopMyIHpPOBaTh OINpPENCICHHUS TMapaLIEIbHBIX
BxoaHol KOHTPOJIbL NpPSMBIX, YIJIOB, OOPa30BaHHBIX IPH TEPECEUCHUHU IBYX
MapajulebHBIX  TPSMBIX  CEKyIIeH; paclo3HaBaTh U
n300pakaTh WX Ha 4YepTe)Kax U PUCYHKaX. lIpuMeHsTH
8 VPK MPU3HAKU  TMApaUICIbHOCTH  TNPSAMBIX PH  PEHICHUU
TEOMETPHUYECKUX 33]1a.
9 §1.IloBTOpEeHME U pacIIupeHne YOH3 OnuchBaTh TOHITHS MHOXECTBA, DJIEMEHTa MHOXKECTBA,
CBEICHHUI 0 MHO>KECTBAX. CrocoObl 3aJlaHis MHOXKECTBA, MHOXECTBO HATYPaJbHBIX
10 | MoxmuOM)ecTBO. YyP YpCceNl, MHOXECTBO IENIBIX  YHCET, MHOKECTBO
palMOHANBHBIX YKMCEJ, COOTHOIICHHE MEXAy O3TUMHU
i; §2. OmepalyH Hax MHOKSCTBaM y8§3 MHO>KECTBaMHU. Ucnons3oBath B MMUCHMEHHON
MaTeMaTHYeCKOW peun o0o3HaueHuss W rpaduueckue
Tewa 2. 13 YPK M300pakeHUs YHCIIOBBIX MHOJKECTB, TEOPETUKO-
MHOKECTBO. 14 | §3. PopMybI BKIIOUCHHS- YOH3 MHOXECTBEHHYIO CUMBOIIHKY.
Onepaunu nan 15 | uckirouenus. B3zanMHo olHO3HaYHOE VP
MHOKECTBAMU 16 | cooTBeICTBHC YP
(13 v) 17 §4. PaBHOMOIITHBIE MHOKECTBA. YOH3
18 | CuerHble MHOXECTBA YyP
19 YPK
§5. DneMeHThl MaTeMaTUYECKOM
20 | jormxm YOH3
21 | KourpoabHas padora Nel YPK




«MHOXecTBay

22 1. YeThIpE€XyroIbHUK YOH3 [TosicHATH, 4YTO TakKoe YeThIPEXYTrolbHUK. OIHCHIBATh
pexy pexy
93 | M €T IeMeHTEI VP ANIEMEHTHI YeTBIPEXYrobHUKA. Pacro3HaBaTh BBIMYKIbIC U
HEBBIMYKIIbIC YETHIPEXYTOIBHUKHU. 300paxkaTh 1 HAXOIUTh
24 . YOH3 Ha PHUCYHKAaX YETHIPEXYTOJIFHUKHM pa3HBIX BUIOB M WX
o5 §2. ITapamrenorpamm. CBoiicTBa VP
AIICMEHTBI. dopmynupoBaTh OIIpe/IeIICHHS
26 | MapajienorpaMma VP
napajuiesiorpaMma, BBICOTHI napajuiesiorpaMma,
27 YPK npsSIMOYTOJIbHHKA, pomOa, kBagpara. DopmynupoBath M
Tema 3. 28 | §3. llpusHaku napaienorpaMma YOH3 JIOKa3bIBaTh CBOiicTBa napajienorpaMmma,
29 Heot YP NpSAMOYTONBHAKA, poMmOa, KBagpaTa, CpelHEH JIHMHUK
€00X0IMMBIE U TOCTaTOYHBIE
Hapanxenorpavm u 30 A A YPK TPEYrOJIbHUKA, NPU3HAKH napauiesiorpamma,
CIIOBHS
€TO BHALE 31 |7 YOMH NpsSIMOYTOJIbHHKA, poMOa. JloKa3pIBaTh TEOpeMy O CyMMe
JOB  YeTBIPEXYrojbHUKA. [IpUMEHATH  W3yYEHHBIC
(18 u) 32 | §4. IIpsiMoyrombHAK YOH3 yr p ZIT P i
33 VP OIpe/IeIICH s, CBOMCTBA M PU3HAKHU TIPH PEIICHUH 3a/a4.
34 | §5.Pom6 YOH3
35 YP
36 | §6. KBagpar YOH3
37 YP
KonTtpoabnas padora Ne2
38 P P VPK
«llapannenoepamm u e2o 6udvLy
39 | Ypok KoppeKIuy 3HaHUH YP
40 §6. PaBHOCHITbHBIE YPaBHEHHS. YOH3 @ 5
OpPMYJIMpOBaTh  MOHATHS  OOJACTH  OMNpEACIICHHs
41 YpaBHeHUE - cIeACTBUE. yP PMYIHP . P
aBHEHHS, PaBHOCHIIBHBIX aBHEHHH, ABHEHUSI-
42 | PanmoHasbHEIC ypaBHEHHs YPK yp P yp M N
13 VOMH CIIC/ICTBHS, pAIlMOHAILHOTO ypaBHEHHsS W  CBOICTBa
Tema 4. ) YOI3 ypaBHeHui. Pemars pannoHampHBIE  ypaBHEHHS  C
O 25 | §7. PaumonanbibIe ypasHenus ¢ P TIOMOIIIBI0 PAaBHOCHJIBHBIX IpeoOpa3zoBaHuii. OOBACHATH
ypaBHeHus (13 l[) 26 rnapaMeTpamu VPK CMBICJI TCPMHUHOB «IapaMe€Tp», KOHTPOJIbHLIC 3HAYCHUA
47 YOMH napameTpa. PemaTh  panuoHanbHBIE ~ YpaBHEHHS C
napaMeTpoM 10 JTOPUTMY. BBIUHCIATE  3HAYCHUS
48 | ¢ _k YOH3 -
29 YHKIUA Y = —, €C CBOUCTBA U vp ¢byHkuuii, 3amaHHbIX (QopmynaamMu (IpU HEOOXOIUMOCTH
5 rpaduk UCIIONb30BaTh  KalbKyiIsaTop).  CocTaBisiTh  TaOJHUIIBI
5 YOMH




KonTpoabnas padora Ne3

. K
3HaueHuil Qynkuuu. Ctpouth rpaduk QyHKUWH Y = ol

51 YPK
« Payuonanvnvle ypasnenua» . .
KYCOYHBIX (YHKLHMH, OMHMCHIBATE UX CBOWCTBA Ha OCHOBE
rpadudeckux npexnctasieHuil. [loka3piBaTh cxemMaTH4ecKu
MOJIOKEHUE Ha KOOPAUHATHOM MI0CKOCTH rpaduk GyHKIUH
y = S B 3aBHUCHUMOCTM OT 3HaueHHs Kod(puiueHTa,
52 | Vpok Koppeximn sHanmii VP Bxogsimero B (Gopmyny. [lpuMeHSITH (yHKIMOHAIBHYIO
CHUMBOJIMKY [UIS 3alIMCH (DAaKTOB, CBSI3aHHBIX C (PyHKIMAMHU,
CTPOUTh pPEUYEBbIE KOHCTPYKIHM C HCIIOJIB30BaHUEM
(yHKUMOHANBHOW  TepMHHOJOTHH.  PemaTth  3ajgauw,
UCTIONb3YS IPHOOPETEHHBIC 3HAHUSL.
53 §7. CpenHsst TMHUS TPEYrOJIbHUKA YOH3
54 YOH3
55 YOH3
56 §8. Tpanenus yP
57 YPK
58 YOMH dopMynupoBaTh  ONpEACICHHS CpeIHEN  JINHUU
59 YOH3 TPEyrojibHUKa, Tpaleluuu, BBICOTHI Tpaleluuu, CpeaHen
Tena 5. 60 VP JUHUM Tpaneluuy; LEeHTPAIbHOIO YIVIa OKpPY)KHOCTH,
E— 61 | §9. IleHTpanbHbIe U BINCAHHBIC VP BIIMCAaHHOI'O YIJIa OKPY>KHOCTH; BIMCAHHOTO U OMMCAHHOTO
Tpanenusi. 62 | yrisl VPK YEeTBIpEXYrojbHUKa.  DOopMyslHpoBaTh U JIOKa3bIBaTh
Broucanubie u 63 YOMH CBOMCTBA CpeIHMX JMHUHA TPEYroidbHUKAa W Tpalenuy,
ONHCAHHBIE 64 YOH3 BIIMCAHHOI'O YIUVIa, YIVIa MEXAY KacaTeJbHOW M XOPAOH,
YeTBIPEXyroIbHAKH 65 VP BIIMCAHHOTO ¥ ONHCAHHOTO  YETBIPEXYTOJIbHUKOB.
66 | $10. Onncannas u BrucaHHast VP Jloka3pIBaTh TEOPEMY O CYMME YIJIOB YETHIPEXYTOJIBHUKA,
(9 4) 67 | OKPYXkKHOCTH YETBIPEXYTOJIbHUKA VP NPU3HAK [PUHAMJIEHKHOCTH YETBIPEX TOYEK OJHOMU
68 VPK OKpYXKHOCTH. [IpuMEHATH H3ydEeHHBIE  OIpENEICHHUS,
59 YVOMI CBOIICTBA U TEOPEMBI NIPH PEIICHNH 3a7a4.
70 | Kourpoasnasi padora Ned
«Tpaneyus. Bnucaunvie u YPK

ONnucaHHvle qembzpéxyeoﬂbnuku»




71 | Ypok KoppeKInH 3HAHMI YP
2 §8. HncnoBble HEPABEHCTBA M UX YOH3 PacriosHaBaTh ¥ NPUBOAWUTH  NPUMEPHl  UYUCIIOBBIX
3 CBOMCTBA yP HEpPAaBEHCTB, HEPABEHCTB C TMEPEMEHHBIMHU, JUHEUHBIX
74 YPK HEPaBEHCTB C OJHON MEepEMEHHOM, TBOMHBIX HEPABEHCTB.
75 YOH3
§9. CnoxxeHne 1 yMHOKEHUE
VP DopMynHpOBaTh OIPENEICHUs CpPaBHEHHS [IBYX WYHCE,
76 YUCJIOBBIX HepaBeHCTB. OlLlEHUBaHKE o o
pelleHnsT  HEpaBeHCTBAa C  OJHOW  TEPEeMEHHOW,
3HAYEHUSI BRIPAKEHUS 8
77 yP PaBHOCWJIBHBIX HEPABEHCTB, JMHEWHBIX HEPAaBEHCTB C
-8 OJHOM TEPEMEHHOW, HEPAaBEHCTBA-CIEJICTBUS, YHUCIOBOTO
i H
$10. HepapercTea ¢ 0qHOH YOH3 MPOMEXYTKa, pEIIeHHs CUCTEeMBl M  COBOKYITHOCTH
T 6 79 | mepemerHOH. TucioBbie yP HEPABEHCTB C OJHOW MEPEMEHHOM, MOAyNsl 4ucia. 3HATh
ema 6. N
80 | MpOMeKyTKH YPK cBoiictBa Monynsa. @DopMynupoBaTh M JOKa3bIBaTh
HepaBeHncTBa 81 11.c YOH3 CBOIICTBA YHCIIOBBIX HEPAaBEHCTB, TEOPEMBI O CIIOKEHUH U
. CHCTEMBI U COBOKYITHOCTH
82 3 N y 5 YP YMHOXEHUHM YHCJIOBBIX HEPaBEHCTB, O PaBHOCHIBHOCTH
20 JIMHEMHBIX HEPABEHCTB C OAHOM . . N
) 83 N YP HEPaBEHCTB C OJHON MEpEeMEHHOU, O PEIIeHUH YpaBHEHUI
MIepEeMEeHHOI
84 P YPK U HEpPaBEHCTB, COAEpKalIMX 3HaK Moaynd. Pemats
85 YOMH JIMHEHbIE HEPABEHCTBA, CHUCTEMBl W COBOKYITHOCTHU
86 YOH3 HEPaBeHCTB C  OJIHOM  TIepeMEHHOW, HEepaBEeHCTBa,
87 §12 YpaBHeHI/Iﬂ W HEPABEHCTBA, VP coJcpiKaue 3HaK MOAOYJIA. 3anuceIBaTh PEIICHUA
88 | comepxariue 3HaK MOy YPK HEPAaBEHCTB U MX CHCTEM B BHJE YHCIOBBIX NPOMEKYTKOB,
89 VOMH 0o0beIMHEHNUs, TIEPECeUYeHUs] YHCIOBBIX IPOMEKYTKOB.
KoHTpo.bHast padoTa NeS OneHuBaTh 3HaueHUE BhIpaxeHus. F3o0paxaTh Ha
90 «HepaseHcTBa» YPK KOODJAMHATHOW  TNPSMOW  3aJaHHBIE  HEPaBEHCTBAMU
B YHCIIOBBIE TIPOMEKYTKH.
91 | Ypox KoppeKuun 3HaHUH yP
Tema 7. 92 YOH3
3 vp DopMyIHpOBaTh OMpeEeTeHIs OTHOIICHUS IBYX OTPE3KOB,
Teopema ®aneca. §11. Teopema Daneca. IPONOPLUOHANBHBIX  OTpe3koB.  DopmynupoBaTb U
TponopuMoHaILHEIE 94 TeopeMa o IponOpIHOHATIBHBIX yP JokaspiBaTh  TeopeMy — QDameca W TeopeMy O
OTpPE3KH 95 | orpesxax YPK IPONOPLUMOHANBHBIX ~ OTPE3Kax;  CBOMCTBA  MEIHaH
96 YP TPEyrojbHUKa, OUCCEKTPHUCHl TpeyronbHuka. [IpumensaTh
84v) 97 YOMH M3yYEHHBIC ONPEICIICHHUS, CBOUCTBA, TEOPEMBI K PEIICHUIO
98 | Pemenue 3a1a4 1o TeMe VP 3amad.
99 | «lIponopyuonanvrvie YPK




ompesKu»

100
Top | §13- @ymus y =P i e
=x
¥ =x"u € rpapuk YOH3 Coa
102 VP paBHMBAThL U YIOPAJOYUBA
BBINIOJIHATh Bb Tb palMOHAILHBIC
103 VPK [4HCIICHUS qucIa,
§14 dDopm C panuoHalb
104 . KBagpaTHelie KOpHU PMYTHPOBATE  ONPCACTICHUA HBIMI - HHCITAMH.
: apu KBa
10 ApudmMeTHuecKuii Ka o YOH3 pUGMETHIECKOTO «Ba JpPaTHOTO KOPHS H
5 | kopens JpaTHBINA VP HEOTPHIATETEHOTO JIPaTHOTO KOpHS
106 V=2 s gucna. Mcmonas3oBates rpadu u3
107 YPK HaXO)KJIEHUSI KBaJIpaTH K QyHKIHH
§15. MuOX - OLICHKY 3HAYCHMIA pIX KopHei. IT
€CTBO JCHUCTBUTEIILHBIX YOMH bi (o) Wi KBaJpaTHbIX KopHeil. @ POBOITE
qucen Ka3bIB &~ . Do
108 VOH3 < mp 63-TL CBOIICTBa KBaJIpaTHBIX KOPHE PMYJIHPOBATh U
T €00pa3oBaH 1, OIPpUMECHS
Tema 8. 109 VP BBIPKCHHIA MO BLPKCHILIL, BI’I“IHCH}I]I“)I, .
K 110 ep , COJIepXKAIINX KBaJPaTHEIE Srvien
BaJpaTH . YOH €MEHHbBIE U KOpHH; B
Kome: ple 117 | §16. Croiictsa apudmeriueck ~ 3 S 3 TEOMETPUYECKHX M (PU3HIECK BIPAKATD
P . 117 | KBAIPaTHOIO KOpHSA oro P Paciion TpUMepBI ippaLona ux (HOpMyIL
HCTBHTEILHLIE VP g HaBaTh PAlMOHAJLHBIE W HMpPpPa BHBIX -
q 0 .
UcJjaa 113 YPK pa)KaT]) HeI/ICTBI/I p HI/IOHa’HI’HLIe qucia.
K TCJIbHBIC
OOPJMHATHON " auncna TOYK
24 ) 114 VOMH | mpu6 upsmoii.  Haxonu o
115 | §17. Tox JIMKEHUS. PAlMOHAJIBHBIX o JICCATHAHbIC
. JIECTBCHHBIE YOH3 CpaBHUBATh W YIIOPS U UppalyOHAIIbHBIX YHCE,
116 Hpe06pa3OBaHHH BBIpa)KeHI/]f/'[ VP OnuceBaTh MHOp JA0YNBATh HeﬁCTBI/ITeHBHBIe w ;
117 coacpxKamux aqu)M ’ Bbiu KECTBO HeﬁCTBHTeH cna.
- E€TUYECKHE YPK HCJIATh 3HAYCHUA BHBIX qucell
118 BaJ[paTHbIC KOPHHU vp Fpaq) q)YHKLII/Ii/'I y:\/; y = lX| c .
KN H 9 ! = |. LTpOHUT
119 ohe - bysKIEH y =X, Y = | ¥ KyCOHEX p UI:
120 §18. @ [BaTh MX CBOWCTBA Ha bymxpit,
BTl y=+/x , e cBofictsa VOMH | 'PeAcrapienuit.  Hcroarso OCHOBE  Tpaduieckux
u rpabu \Y CUMB BaTh
122 pagux OH3 o OJIMKY JUISL 3aITUCH (DAKTOB, CBSI3 byuKimoHaTBHYIO
= (l)TpOHTB PCYICBBIC KOHCprK,HI/I GHHBIX C YHKIMAM.
VPK VHKIIMOHA o H C WCIO
KontpoasHast padora Ne6 SHAMCHAT JEHOU TEPMUHOJIOTUU OnbsoBaHHeM
123 | «@yuryus y =~/x. Ceoi T ek 7pobu oT HppauKoH CBODOAIATE
oo . Ceoticmea 0K IECTBEHHBIE . ANBHOCTH. BBITONIHATD
DAMHO20 KOPHSLY VPK coiepKaIInX peobpasoBaHus BE N
Tema 9. Pe apudmernveckre K [PaXXCHIN,
) SERY IaTh YpaBHEHHS M Hepase BaJpaTHBIC ~ KOPHU
§12. HCTB ’
24 010GHDIE TPEYTONbHUKH pajauKaa. a, coJepiKallhe 3HaK
YOH3




Ionoone 125 YP DopMyTUpOBaTh ONpeAeiIeHUs] TOJOOHBIX TPEYTrOJIbLHHUKOB,
TPeYroJibHUKOB 126 VOH3 Koaddurmenta mogoowst, remmbl. Haxoauts ko3 dumment
127 YP nogobus. PopMynupoBaTh M JOKa3bIBaTh JIEMMY O
(16 v) §13. IlepBrIii mpu3HAK TOI00US N
128 NOJOOHBIX TPEYroJbHUKAX, CBONCTBA MEPECEKAIOLINXCS
TPEYTOJILHUKOB YyP y .
XOpZ, KacaTeJbHOW W CeKylled M NPU3HAKH IOA00uS
129 YPK TpeyroisHUKOB. [lo3HaKOMuUTBCs ¢ TeopeMamu MeHenas u
130 YOMH ITonemes. IIpuMeHATs H3yUeHHBIE OTPEIENICHNS, CBOHCTBA
131 | Teopema Menenasi. Teopema Yesbl YOH3 ¥l IPU3HAKK K PEIICHHUIO 3a/1a4.
132 YP
133 §14. Bropoii u TpeTuil MpU3HAKU YOH3
134 | nomo6us TpeyronbHIKOB YPK
135 YP
136 | IIpsamas Ditnepa. OKpyKHOCTb YOH3
137 | AACBATH TOUYCK VP
KonTtpoannas padora Ne7
138 | «Teopema Daneca. Illodobue YPK
Mpey20IbHUKO8»
139 | Ypok KOppeKIIuu 3HaHH YP
140 VOH3 [IpoBoouTh [OKa3aTeNbHBIE PACCY)KOEHHS O KOPHAX
VpaBHEHHST C ONOpPOH Ha  OmpeJelieHHe  KOpHS,
141 | §32. Kpanpatnbie ypasHenus. VP (yHKUMOHAJIIBHBIE CBOWMCTBA BhIpakeHWH. PacrmosHaBathb
127 Penrenne HEMONMHBIX KBaIPaTHBIX TMHEHHbIE W KBajpaTHble ypaBHeHHs. DopMynnpoBath
T 10 ypaBHEHUI YPK ompezieNieHNs] KBaApPaTHOTO ypaBHEHHS, KO3(p(UIINEHTOB
—ema 2. 143 YOMH KBaJpaTHOTO YpaBHEHHs, MNPUBEAEHHOIO KBagPaTHOTO
KBajpaTHble ypaBHEHHUs. 3HATh TOHITHE TUCKPUMHHAHTa U (HOPMYIBI
ypaBHeHust 144 YOH3 KOpHEH Uil pelIeHus] KBaJIpaTHBIX ypaBHeHWH. Pemath
145 | §33. ®opmyisl KOpHET KBaAPATHEIX yP KBaJgpaTHble  ypaBHEHHs  (NIOJHBIE M  HEMOJHEIE).
(16 9) 146 | ypasuenwuii YP OnpenensiTh HaJUYUE KOPHEH KBaJpPAaTHOIO YPAaBHEHHUS I10
147 YPK JUCKPUMHUHAHTY U Kodp¢unmeHtaMm. DopMynupoBate U
148 YOMH JIOKa3bIBaTh Teopemy Bmera (mpsimyto u oOpaTHyI0) U
149 YOH3 clencTBus u3 HuX. McciemoBaTh KBaJIpaTHBIC YpaBHCHHUS C
150 §34. Teopema Buera VP OyKBEHHBIMH KO QUIIMEHTAMH.
151 YP




152 YPK
153 YOMH
Koutpoabnasi padora Ne§
154 | «Keaopamnvie ypasnenus» YPK
155 | Ypok KoppeKIuu 3HaHHH YP
156 §15. MeTpruecKue COOTHOLICHHS YOH3 DopMynHpoBaTh OINpEAeICHHE IPOSKIHWHA KaTeToB Ha
157 B IPSIMOYT'OJIbHOM TPEYTOJIbHUKE YP TUMnoTCHY3Y, CBOﬁCTBa, BbIpa’karoniue MCETPUYCCKUC
158 VPK COOTHOIIECHUS B NIPSAMOYTOJILHOM TPEYIrOJIbHUKE.
159 YOH3 d)opMyanOBaTb M JOKa3plBaTh JIEMMY O BBICOTC
Tema11. 160 VP NPSAMOYTOJIBHOT'O TPEYroJIbHUKA, IPOBEACHHOW K
M 161 VP TUTIOTEHY3€, TEOpeMYy O METPHUYECKHX COOTHOIICHHAX B
eTpuyecKue
P §16. Teopema Iugaropa MPSIMOYTOITLHOM TPEYroJbHUKE U Teopemy lludaropa.
COOTHOIIEHUS B 162
VPK [IpuMeHAT, U3yYEHHBIE  OINpeAENeHHs, TEOopeMbl U
NPSIMOYT0JIbHOM
(hOpMyITBI K PEIIEHUIO 3a1a4.
TpeyrojibHHUKe. 163 VOMH
Teopema IIugaropa
(10 ) KonTtpoannas padora Ne9
164 | «Mempuueckue coomnouienus VPK
8 NPAMOY20IbHOM Mpey20ibHUKeE.
Teopema Iughazopay
165 v N
POK KOPPEKIUHU 3HAHUI YyP
Tema 12 166 YOH3 ®dopmynUpoBaTh OIPEIEICHUs KBaJIPaTHOTO TPEXUICHA,
ma 12. i o
167 VP KOpPHsI KBaJ[paTHOTO TpéxwieHa. Pacrio3HaBaTh KBajpaTHBIN
KBaapatHblii §35. KBaapatHbiii TpéXwieH TpéxwieH. DopMylIHpoBaTh © JOKa3bIBaTh TEOPEMBI,
Tpéxuien. Pemenne 168 yP YCTaHABIUBAIONINE CBSI3b MEXIY KOPHSIMH KBaJpPaTHOTO
YPaBHeHHUid, 169 YPK TpEXWIEHA M JIMHEVMHBIMH MHOXXMTEISIMHM, HA KOTOPbHIE OH
CBOISIIIUXCSH K 170 YOMH packiageiBaeTcsa. PemaTe KBaapaTHBIE HEpPaBEHCTBA C
KBa/IPaATHbIM 171 YOH3 MOMOIIBI0  3THX TEOpeM. BBIICHATE  BO3MOXHOCTh
YPaBHEHUSM, H 172 §36. Pemenue ypaBHeHui, YyP pasjoXKeHHUsT KBaJpaTHOrO TpEXWIEHA Ha MHOXXUTEINH,
3aaa4 173 | comstmxcst K KBagpaTHBIM VP MIPEICTABIATE KBAIPATHBIM TPEXWIEH B BUE TPOU3BEICHUS
174 | ypaBuennsam yp JIMHENHBIX MHOKHTENEH. IIpumensrts bopmyy
a3]I0’)KEHUs]  KBaJpaTHOrOo TPEXWICHA Ha JIMHEHHBIC
(25 49) 175 VPK P P )
176 YOMH MHOXHTENHU MIPH COKpalIeHun aApodeid. Pemats ypaBHeHus,




177 VYOH3 CBOJSIIUECS K KBaJpaTHBIM, paIlMOHANBHBEIE W JPOOHO-
178 VP palnroOHaIbHbBIE YpaBHEHUS, HCTIONB3YS pu
179 | §37. Pemenme ypaBHEHHUil METOIOM VP HEOOXOIMMOCTH METO/I 3aMEHBI epeMeHHbIX. MccnenoBaTh
180 | samenn: IIepEeMEHHOM VPK KBaJpaTHble ypaBHEHHWS M HEPAaBEHCTBA C OYKBEHHBIMH
181 VP Kod(hpumeHTamu. Pemrats TEKCTOBEIC 3a7a4H
182 VPK anreOpanyeckuM crmocoOOM: TEepeXOOUTh OT CIOBECHOMH
183 VOMH (opMyIMpOBKH 3aJa4M K anreOpaudecKod MOJEN IyTEM
184 VOH3 COCTaBJICHHsI ypaBHEHUS, peliaTh €ro ¥ HHTEPIPETHPOBATD
185 VP pe3yabTaT.
186 §38. MaremaTndeckoe VP
187 | MozeupoBanue vp
188 YPK
189 YOMH
KonTtpoannas padora Nel(
190 «Kea()panHbzﬁ mpéxunen. Pewenue VPK
VpasHeHUtl, C800SIUMUXC K
K6aAOpamuvlM YPaAGHEeHUSIM, U 3A0auy
191 | §17. Tpuronomerpuueckue YOH3 DopmynupoBaTh  ONpPENETECHUs  CHHYyCa,  KOCHHYCa,
192 | pynxkumn ocrporo yria VP TaHI'€HCa, KOTAaHIeHca OCTPOro Yyrja IpsAMOYTOJBHOIO
193 | npsiMOyroIBHOTO TpEyroIbHAKA YP TPEyrojibHUKa; CBOMCTBA COOTHOIIECHHUS MEXIY CTOPOHAMHU
194 VYPK W 3HAYCHHUSMH TPUTOHOMETPUYECKMX  (YHKIUH B
Tema 13. 195 YOH3 MPSIMOYTOJILHOM ~ TpeyroibHuke. OOBSACHATH, OT 4Yero
Pemenne 196 §18.Perenne npsMoyroabHbIX VP 3aBUCSAT CHUHYC, KOCHUHYC, TAaHI'€HC M KOTaHI€HC YIJA.
NPAMOYTOTLHBIX 197 | TPCYTOIBLHUKOB VP 3amuceiBaTh WM JIOKa3plBaTb  TPUTOHOMETPHYECKHE
TPeyroNbHHKOB 198 VPK (bopmyIbL, BBIpaKaroIue CBSI3b MEXTy
KonTpoubHas padora Nell TPUTOHOMETPUYECKUMH (PYHKIMSAMHU OJHOTO M TOTO K€
(10 9) «Tpuzoromempuueckue dynxyuu OCTpOro yria. BBIBOAWTH 3HAau€HHUs CHUHYCa, KOCHHYCA,
199 | ocmpozo yzna npanoyeonsuozo VPK TaHreHca M KoTaHreHca s yriaoB 30°, 45°, 60°.
mpeyeonsuxa. Pewenue YcTaHaBnMBaTh COOTHOIICHWS MEXJY CTOPOHAMH U
HPAMOY2OTHBIX MPEVOTbHUKOE) 3HAQUEHUSIMH TPUTOHOMETPHYECKHX (YHKIMHA YIJIOB B
OPSAMOYTOJILHOM TpeyroibHuKe. OOBSICHATb, YTO 3HAYUT
200 | Vpox Koppexim sHammii vp pelnTh MPSAMOYTOJIbHBIN TPEYTOJIbHUK. Pemats

MPSIMOYTOJIBHBIE TPEYTONBHUKH. [IpUMEHATh H3yueHHBIE




oTpeieNIeHus], TEOPEeMBbI, OPMYJIBI K PELICHHUIO 3a1a4.

201 | §16. lenumocTpb Hauemno YOH3 DOpMyIMPOBATh ONPEIENEHHs JAETMMOCTH HALENO0, YHCE,
202 o yp CPaBHUMBIX 0 JAaHHOMY MOJYNIO, HAaHOOJBILEro OOLIETO
" eé CBOMCTBA 5
203 YPK JISIUTENSI JIBYX YHUCEN, HaUMEHBIIEro OOIIEr0 KPaTHOTO
JIBYX 4YHCEJ, B3aMMHO TPOCTBIX YHCEN, MPOCTOTO YHCIIA
204 | §17. Jlenenue c ocTaTkoM. YOH3 ’ ’ ’
COCTaBHOT'O YHCIA.
205 | CpaBHeHus 10 MOYIIIO 1 X yP
206 | croiictea yP 3HaTh CBOMCTBA JAEIMMOCTH HAIEJI0, HAMOOJIBIIETO0 OOIIEro
207 YPK JENUTENsl, HAUMEHBIIEro OOIIEer0 KpaTHOTo, B3aUMHO
Tema 14. 208 §18. Hanbompuumii o0mmi nemaress VOH3 IPOCTBIX YHCEN, TPOCTBHIX YHCEN, OCHOBHBIE CBOWCTBA
¥ HAMMEHbIICE 00IIee KPATHOE IBYX CpaBHEHHUSI; TIPU3HAKU AeIuMOCTh: Ha 9, 3, 11. OnuceiBaTh
OcHOBBI TeopHU HATYPaIbHBIX nCeN. B3anMHO anroput™ JBKinaa. JIoKa3biBaTh TEOPEMBI O CBOMCTBAX
209 | npoctsie uncna vP JIEJIEHUs HALET0, O JEJEHUWH C OCTaTKOM, O CBOMCTBAx
Jeaumoctn (16 ) ) >
YHCeN, CPAaBHUMBIX 110 MOAYJIO, O TPU3HAKAX JAEIUMOCTH
210 YOH3 9,3, 11 i HO, HOK
11 §19. TIpU3HAKH 1eTUMOCTH vp Ha 9, 3, 11, o cBoiicTBax Il u JIBYX 4YHCEN, O
512 = 0ECKOHEUHOCTH MHOXKECTBa TMPOCTHIX 4HUcel. Jloka3biBaTh
YP
OCHOBHYIO TeopeMy apudmeTnku, Manyio Teopemy depma
213 YOH3 W crneactBMe w3 He€. 3amuchiBaTh  KAHOHUYECKOE
214 | §20. IIpocteie 1 cocTaBHbIC YKCIa VP
pas3liokeHre COCTaBHOI'O YKCia Ha TPOCThIE MHOMXHTEIH.
215 yP Perrath 3a1auu Ha JETUMOCTD, HCTIONB3YS MPHUOOPETEHHBIC
Kounrpoabnas padora Nel2
216 P P VPK 3HAHUS.
«OcHOBbL meopuu 0eUMoCmuy
Tema 15. 19. MHOTOYTOJTLHUKHT
—_ 217 |8 a YOH3 OnuceiBaTh MHOT'OYTOJIBHUK, €r0 3JIEMEHTBI, BBIMYKIIbIC U
MHOT0Yr o6 HUKH. §20. TloHsTHE MO HEBBIMYKJIBIE MHOTOYTOJbHUKH; OKPY)XHOCTh, OIHUCAHHYIO
o1g | MHOTOyrOBHIKa. ThTOMALS VOH3 OKOJI0O MHOTOYTOJIbHUKA W BIUCAHHYIO B MHOTOYTOJIbHUK.
Inomans MPSIMOYTOJIbHUKA N3obpaxarte M HaXOAWTh Ha PUCYHKAaX MHOTOYTOJBHUK U
MHOI'0yroJjbHuKa €ro 3JIEMEHTHI; MHOI'OYTOJIbHUK, BIIMCAHHEIN B
(15 =) 219 | §21. Mnowans napasIesorpaMma YOH3 OKPY’XKHOCTb, M MHOTOYTOJBHHK, OIMCAHHBI OKOJIO
220 YP OKPYKHOCTH. [losicasiTh,  4yTO  Takoe  MIoWIAlb
221 YOH3 MHOTOYTOJIbHUKA W  PAaBHOBEIMKHE MHOTIOYTOJIbHUKH.
DopMynHpOBaTh CBOMCTBA BBIIYKJIOIO MHOIOYI'OJIBHHUKA U
222 §22. [Tnomaas TpeyroIbHUKA yP PMYyJHPp ~ y yr
223 VP OCHOBHBIC  CBOWCTBa  IUIOM@JH  MHOTOYTOJhHUKA.
DopMyITUpOBaTh U JOKA3bIBATH TEOPEMBI O CyMME YIJIOB
224 VPK pMyJIAp a p Y y




225 YOMH BBIIIYKJIOTO N-yrOJAbHUKA, IUIOMAOU IIPAMOYTOJIBHUKA,
226 VOL3 IUIOIAAN TPEYTOJIbHUKA, TUIOLIAIU TPANeIuH, CIECACTBUE O
TUIOIIAAX  OPSMOYTOJBHOTO  TpeyroibHuka. JlokasaTb
227 VP YTIBEp)KIEeHHE O Iutomanu pombOa. IlpumeHaTs u3ydeHHbIE
§23. Ilnomane Tpanenny OTIpesieTIeHNs], CBOHCTBA, TEOPeMbI U (POPMYJIBI K PEIICHHIO
228 YPK 3ajad.
229 YOMH
Kounrpoabnas padora Nel3
230 «Mnocoyeonvruku. Ilnowadw YPK
MHO20Y20/IbHUKA»
231 Ypok KOppeKUrr 3HAaHUN YP
Tema 16. 232 VP
JJIeMEHTHI 233 | Metoa MaTeMaTHUYECKON MHYKIIUH VP
KOMOMHATOPUKH U
Teopuu 234 VOMH BeimonHsaTe Tiepebop BceX BO3MOMKHBIX BApUAHTOB IS
BeposITHOCTeEi 3 nepecuéta  OOBEKTOB  WiM  KOMOMHauumil.  Pemats
YOH3 npocTeiine KOMOWHATOPHBIE 33J]a4d METOAOM Mepebopa.
(26 9) 236 OcHoOBHBIE ITpaBHIa KOMOMHATOPUKH. vp [IpuMeHATH TpaBUIO KOMOWHATOPHOTO YMHOXKEHHS IS
[TepecranoBkn pelieHus 3aJa4 Ha HaxXOXACHHE 4YHCia OOBEKTOB WU
237 YPK KoMOMHauui. VIMeTp TpeacTaBlIeHHE O BEpOSTHOCTH
238 YOMH ciydyailHoro  coObITHS, ~ KOMOWHATOPHBIX  3ahayax.
239 VOH3 [lpencraBnsate JaHHBIE B BHJEC TaONUI, JUarpamm,
rpadukoB. Unrate nHOpMAIHNIO, IPECTABICHHYIO B BUJIE
240 | Pasmermenus VP 6
TabNMMUbl, AuarpamMmsel, rpaguka. OnpeaensiTe OCHOBHBIE
241 YPK CTaTUCTHYECKHE XapaKTEPUCTHKH YHCIOBBIX HaOOPOB.
OneHnBaTh BEPOATHOCTH PealIbHBIX COOBITHII B HECIIOXKHBIX
242 VOH3 CUTYalUsX.
243 | Coyeranus (KOMOMHALIMN) VP
244

YPK




245 bunom Herotona. TpeyronbHuk YOH3
246 ITackamns VP
247 .
YactoTa 1 BEpOSITHOCTH CITy4aitHOTO YOH3
COOBITHS
248 VP
249 VOH3
250 Ki
ACCHUYECKOE OIpeAeICHUe YP
BEPOSITHOCTU
251 VPK
252 VOMH
253 YOH3
254 Briunciienne BeposiTHOCTEN ¢ YP
555 | TTOMOILBKO DB KOMOWHATOPUKHU
YPK
256 YOMH
KonTtpoannas padora Nel4
25T | «Onemenmor KOMOUHAMOPUKY U YPK
meopuu 6eposmHoOCmeny
Temal7. 258 [IpeoOpasoBanue BbIpaKeHUI YOMH ®opMynupoBaTh  OCHOBHBIE MOHSATHS, CBOWCTBA U
TEOpeMbl, H3y4YeHHBIE B Kypce 8kiacca. BbITONHITH
HosTopenue n 259 v yP npeoOpa3oBaHUs BBIPaKEHHH, COZIepIKaIINX
cucremaTusanus 260 PaBHCHHA YOMH anreOpanyeckue IpoOH, EHCTBUTENbHBIE YKMCIA, B TOM
yuebHOro > YUCJIE KBaJpaTHBIE KOPHHM W CTCIICHH C  IEJIBIM
MaTepuajia 261 | @ynkumm y =% y=+/x,y =, VP MTOKa3aTesIeM. Hcnonp3oBaTh (YHKIMOHAJILHO-
rpaduuecKkie  MPEACTABICHUS UL peleHus |
(A5 9) 262 |y =k VOMH HCCIIeIOBaHUSl ypaBHEHMU. PelllaTh TEKCTOBBIE 3aJlayul C
X

HCIIOJIb30BaHNEM MaTCMaTUYICCKOIO MOOCINPOBAHUA.




263 VP

UYetpipéxyroapauku. [Inomanu
264 | duryp VOMH
265

[Tomo6HbBIE TPEYTOTHHUKI YOMH
266 OKpyXHOCTb YPK
267 CTteneHsb ¢ LeNIbIM MToKa3aTeaeM YOMH
268 | pPemenne 3aJ1a4 C IIOMOIIBIO VP
269 KBaJIPaTHBIX U PalliOHATBHBIX

ypaBHEHHI YOMH
270 VPK
271 HToropasi KOHTpoJIbHAsA padoTa

YPK

272 | UtoroBelii ypok YOMH

BJ'IaI[eTL 06II_II/IMI/I npueMamu pCHICHUA 3ajad. HpI/IMGHSITL
IOJIYYCHHBIE 3HaHUA Ha IIPaKTHKE. VMeTh JIOTHYECKH
MBICJIUTBD, pa6OTaTL B KOMaHJE, OTCTauBaTb CBOIO TOYKY
3PpCHUA U BBICTYIIUBATH MHCHUC NPYTHUX.

IIpumevanne: — YOH3 — ypok OTKpBITHS HOBOTO 3HaHMS,

—YP — ypok pednexcuy;

— YOMH - ypok 001memMeTo10J0rH4eCcKOi HalPaBIeHHOCTH;

— YPK — ypok pa3BUBaromero KOHTPOJIS;

— JIM — 1eMOHCTpaIlMOHHBIN MaTepua;

— CP - camocrositensHas paboTa.




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA

Jlocka ¢ KOOpAMHATHOW CETKOM.

KoMIuiekTh! 1eMOHCTPAIMOHHBIX TUNIAHUMETPUYECKUX U CTEPEOMETPUUYECKHX TEN.

KoMIuiekT uepTeKHbIX HHCTPYMEHTOB: JIMHEWKA, TpaHCHOPTUP, yronbHUK (30°, 60°), yronbHuk (45°, 45°), HUpKyIIb.
Harmsinasie mocoOus (miakarthl, rpaduKu, TaOTUIIHI).

[TeuaTHbie MocoOMS (YICOHMKHU, Pa3aTOUYHbIN M TUIAKTHYCCKUN MaTEPHAIIbI).

© o k~ w nhF

[TopTpeTh! BbIIAIOINXCS MATEMATUKOB.

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Pabovas mporpamma oprueHTHPOBaHA Ha UCIIOJIb30BAaHIE YUCOHUKOB, BKIIOUEHHBIX B DeiepanbHblil epedeHb yueOHUKOB

Kiace [Ipeamer YueOHuK N3parenscTBO Ton Komnguxarop
U3JaHus B IICPCYHC
Mepznsk  A.I.  Anrebpa: 8 kjmacce @ yueOHUK Juid  yuamuxcs | M : Benrana-
8 Anre6pa obmreoOpa3oBarenbHbIX opranuzanuii / A.I'. Mepamsk, B.M. Ilonskos. — 3-¢ I'pag, 2021 1124272
u3J., ctepeotur, —384 c.: ui. IIpocsemienue
) ) M. : Benrana-
3 TeomeTpis FGOMeTpI/IsIU. 8 kiacc: yueOHuk Juist ydammuxes OV / A. T'. Mepsmsik, B. b. Tpad., 2019 1124362
[Tononckuit, M. C. Skup.
METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA
Kiace Ne n/n HaumenoBanue yueOHOTro mocoous N3narenscTBo Fox
U3JIaHus
1 Byuxo E.B. Anre6pa : 8 knacc : Mmetoauueckoe nocobue /E.B. Bynko, A.I'. Mepsnsk, B.5. | M.: I3narensctBo 2018
' [Monouckuit, M.C. Sxup, «DK3aMeH»
8
2 XKypasnes C.I"., U3otosa C.A., Kupeesa C.B., KouTponsHble 1 camocTosTenbHble padotsl | M.: M3narenscrso 2019

o anredpe u reomerpuu. 8 kiacc. Ko Bcem eiicTByIommM yuyeOHUKaM. «DK3aMeH»



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c6%f3%f0%e0%e2%eb%e5%e2%20%d1%2e%c3%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c8%e7%ee%f2%ee%e2%e0%20%d1%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%ca%e8%f0%e5%e5%e2%e0%20%d1%2e%c2%2e&t=12&next=1

3 [Monos M. A., JlunakTideckue MaTepuaisl o anredpe. 8 kmace. Ko Bcem geitctyrommm | M.: M3aarensctBo 2019
' y4eOHUKaM «DK3aMen»
Mepsnsak A.I'. Anrebpa : 8 Ki1acc : caMOCTOSITENIbHBIC W KOHTPOJbHBIC paObOTHI : MOCOOHe
4, 11 ydamuxcs o0meobpasoBarenbubix opranusamuii / A.I. Mepsnsk, B.B. Tlononckuii, | M. :Bentana-I'pad | 2018
E.M. Pabunosuy, M.C. SAxup
5 KOHTpOHBHO-UI/I3M€pI/ITeJIBHLIe matepuansl. Anrebpa. 8 kmacc. / CocraButens B.B.. M.: BAKO 2019
UYepnopyukuii. — 3-¢ u3a., M.: BAKO - 2019
I'eomerpust : 8 xmacc : meromumueckoe mocoome / E.B. bymnko,A.I'. Mep3msik, B.b. )
. [Tononckuii u ap. —-M. : Benrana-I'pap — 152 c. : u. M. :Bentana-I'pag 2019
8 7 Kypasnes C.I'., U3otoBa C.A., Kupeesa C.B., Kontponsasie u camoctositensubie padboTel | M.: M3naTenscTBo 2019
' 1o anredpe u reomeTpuu. 8 kiacc. Ko Bcem neiicTByromuM yueOHUKaM. «IK3aMEeH»
8 I'aBpuoBa H.®. KoHtposnbHO-u3MepuTenbHble MaTepuaibl. ['eomerpus. 8 kimacce. (KUM). M.: BAKO 2019
Oroc
HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
nl\/l:': HanmeHoBaHMe 06pasoBaTenbHOro pecypca IneKTPOHHbIN agpec
1. | MaTepHer-nopran Beepoccuiickol onMmnuaasl IIKOIbHUKOB http://www.rusolymp.ru
2. | Becepocculickue quCTaHIIMOHHBIE Y9BPUCTUYECKUE OJTMMITHA/IbI 10 MATEMaTHUKE http://www.eidos.ru/olymp/mathem/index.htm
3. | UudopmanrioHHO-TTIOUCKOBAs cucTeMa «3agadun» http://zadachi.mccme.ru/easy
4. | KoHkypcHbIE 3a/1a41 [0 MaTEeMaTHKE: CIIPABOYHUK U METOMBI pEIIeHUs http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
5. | TectnposaHue online: 5—11 knaccol http://www.kokch.kts.ru/cdo.
BupryanbHblii KaOWHET YIUTENs, OCHAIIEHHBIN HHPOPMAIIMOHHBIMH PECYPCAMHU U
6. | uHTepaKTUBHLIMYU CEpBUCAMU ISl TIOATOTOBKH U HPOBEIEHHS 3aHATHI MO http://uztest.ru/
MaTeMaTHKe
7. Onmmnuagbl ANA WKOJbHUKOB http://3.olimpiada.ru/



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c6%f3%f0%e0%e2%eb%e5%e2%20%d1%2e%c3%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c8%e7%ee%f2%ee%e2%e0%20%d1%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%ca%e8%f0%e5%e5%e2%e0%20%d1%2e%c2%2e&t=12&next=1
http://www.rusolymp.ru/
http://www.eidos.ru/olymp/mathem/index.htm
http://zadachi.mccme.ru/easy
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
http://www.kokch.kts.ru/cdo
http://uztest.ru/
http://3.olimpiada.ru/

8. MOCKOBCKWIA LLEHTP HENPEPbIBHOTO MaTeMaTnyeckoro obpasosaHus http://www.mccme.ru

9. BMpTyanbHanA WKONA IOHOrO MaTemMaTrKa http://math.ournet.md/indexr.htm
10. BubMoTEKA 3NEKTPOHHBIX y4ebHbIX MOCobUit Mo maTemaTrKe http://mschool.kubsu.ru

11. Bcs anemeHTapHas maTemaTuKa http://www.bymath.net

12. | SneKTpoHHO-0bpa3oBaTesibHble pecypcbl http://eor-np.ru/

13. | DnexTponHbIe (hopMbl yueOHBIX TOcOOUi n3narenbcTBa [Ipocsenienne https://digital.prosv.ru/user/

14. | luarHoctuyeckue pabotel MuHucrepcTsa npocseuieHus: PO https://docs.edu.gov.ru/

15. | bank 3aganuit UCPO PAO http://skiv.instrao.ru/bank-zadaniy/
16. | OtkpoIThIM OaHk 3aganuii PISA https://fioco.ru/

17. | IIporpamma PO Camapckoit obnactu o pa3sututo OI° https://sergrc.minobr63.ru/

18. | dAKnacc https://www.yaklass.ru/



http://www.mccme.ru/
http://math.ournet.md/indexr.htm
http://mschool.kubsu.ru/
http://www.bymath.net/
http://eor-np.ru/
https://digital.prosv.ru/user/
https://docs.edu.gov.ru/
http://skiv.instrao.ru/bank-zadaniy/
https://fioco.ru/
https://sergrc.minobr63.ru/
https://www.yaklass.ru/
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