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HOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma misa oOydatomuxcs 7-9 ximaccoB pazpabotana Ha ocHOBe {DemepaabHOTO
rOCyJapCTBEHHOIO 00pa30BaTeIbHOTO CTaHIApTa OCHOBHOro oOmiero oOpa3oBaHus ¢ Y4YETOM U
COBPEMEHHBIX MHPOBBIX TPEOOBaHUH, MPEABSIBISIEMBIX K MaTEMaTHIECKOMY 0Opa30BaHUIO, U TpaIului
poccuiickoro 00pa3oBaHUs, KOTOpBIE OO0ECIIEYMBAIOT OBJAJE€HHE KIIOUYEBBIMA KOMIIETEHITUSIMH,
COCTaBISIONIMMHA OCHOBY JUIS HETPEPHIBHOTO OOpa30BaHUS M CaMOPa3BUTHS, a TaKkKe IeIOCTHOCTh
0OIIeKyIbTYPHOTO, JTHYHOCTHOTO M TIO3HABATEIHHOTO pa3BUTHsS oOydaromuxcs. B pabodeil mporpamme
y4TeHBl WAeW | mojokeHus KoHmemmum pa3BUTHA MaTeMaTHYecKoro oOpasoBaHusi B Poccuiickoit
Oenepannu. B amoxy mmdpoBoit Tpancopmanuu Bcex cdep UeIoBeIeCKON AEATENHbHOCTH HEBO3MOXKHO
cTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEIOBEKOM 0e3 0a30BOW MaTeMaTHYECKOW IOATOTOBKHA. YK€ B
IKOJIE MAaTEMATHKA CITY>KUT OTIOPHBIM MPEIMETOM ISl M3yUeHUS] CMEXKHBIX TUCITUILTHH, a TIOCTE TIKOJIBI
pealbHOM HEOOXOIMMOCTBIO CTAaHOBHUTCS HEIIPEphIBHOE OOpa3oBaHHWE, YTO TpeOyeT IOIHOICHHOMN
0a3o0Boi 001IE00Pa30BaTENFHON MOATOTOBKY, B TOM YHCJIE M MaTeMaTHYeCKOH. DTO OOYCIOBIEHO TeM,
YTO B HallU JOHHU paCTéT YHUCJIO HpO(I)CCCI/II\/'I, CBA3aHHBIX C HCHOCPCACTBCHHBIM IMMPUMCHCHUCM
MaTeMaTHKH: M B cdepe 3KOHOMHKH, ¥ B OH3Hece, U B TEXHOJOTHYECKHX OO0JIACTAX, U JaXe B
ryMaHuTapHbIX cdepax. TakuMm 00pazom, Kpyr MIKOJIBHUKOB, JJIi KOTOPBIX MaTeMaTHKa MOXET CTaTb
3HAYMMBIM NIPEAMETOM, pACHINPACTCA.

HpaKTI/I‘ICCKaH IIOJIE3BHOCTh MaTEMAaTUKHU O6YCJIOBJ'ICH3 TEM, YTO eé mpeaAMETOM ABJIAIOTCA
(byHaaMeHTaJIbHbIE CTPYKTYphl HaIIer0 MHUpA: NPOCTPAHCTBEHHBIE (OPMBI M  KOJMYECTBEHHBIE
OTHOLICHUA OT HpOCTeﬁIHHX, YCBanBAa€MbIX B HCIIOCPECACTBCHHOM OIIBITC, JO AOCTATOYHO CJIOXKHBIX,
HeO6XOIII/IMI)IX IJIA pa3sBUTHA HAYYHBIX W IMPUKIAJHBIX Hﬂeﬁ. bes KOHKPCTHBIX MATEMATUYCCKUX 3HAHUN
3aTpyAHCHO NMTOHUMAHUC MTPHUHIUIIOB YCTpOﬁCTBa 1 UCIIOJIBb30BaHHUA COBpeMeHHOﬁ TCXHUKHU, BOCIIPUATHUEC
W WHTEpIpeTanus pa3HoOoOpa3HOW COIMATBHOW, JKOHOMHYECKOW, TOIHTHYECKOW WH(GOpMAIUH,
ManodpeKTHBHA TIOBCETHEBHAsI MPAKTUYECKas NEeATeNbHOCTh. KakIoMy dYeloBeKy B CBOEH JKM3HHU
MIPUXOJIUTCS BBITIOIHSITH PacYETHl U COCTABIISATH aJTOPUTMBI, HAXOUTh U MPUMEHATH QOPMYIIbI, BIaIETh
MPAKTHYECKUMHU TPUEMAMHA TEOMETPHUYECKUX U3MEPEHWH W TIOCTPOSHHH, YUTaTh HWH(OPMAIHIO,
MIPEJICTABICHHYIO B BUE TaONWIl, quarpaMM ¥ Tpa(uKoB, XUTh B YCIOBHSX HEONPEACTIEHHOCTH W
MTOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4YailHbIX COOBITHH.

OOHOBpPEMEHHO C paciiupeHrueM cdep NpUMEHEHHs] MaTeEMaTHKH B COBPEMEHHOM 0O0IIecTBe BCE
Oojiee BaXHBIM CTAHOBHUTCS MAaTEMATHYECKHUIH CTHIIb MBIIJICHUA, HpOHBHHmmHﬁCH B OHpeHeHéHHBIX
YMCTBCHHBIX HaBBbIKaX. B MIpOoNCCCe U3YUCHUA MAaTEMATHUKU B apCCHAI HpI/IéMOB 1 METOJ0B MBIIIJICHUA
YEeJI0BEKa €CTECTBEHHBIM O00pa30M BKIIOUAIOTCS WHAYKINS W JACAYKIHs, 0000IIeHNEe W KOHKPETU3AIINs,
aHalM3 M CHUHTE3, KilaccHpHUKalMs M CHUCTeMaTH3auus, aOcTparupoBaHue M aHanorus. OOBEKTHI
MaTeMaTHYECKHX YMO3aKIIIOUEHHH, MpaBuiia WX KOHCTPYHUPOBAHMS PACKPHIBAIOT MEXaHHM3M JIOTUYECKUX
MOCTPOCHUH, CHOCOOCTBYIOT BBIpaOOTKE yMEHHA (OPMYNIHPOBaTh, OOOCHOBBIBATH M JIOKA3bIBAThH
CYXJIEHUsI, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE MbILIUIeHHE. Benymias posip NpuHaAJISKUT MaTeMaTuKe U
B (OPMUPOBAHUN AITOPUTMUYECKOW KOMIOHEHTHI MBIIUIEHUS U BOCIIMTAHUU YMEHHH JE€HCTBOBATH IO
3aJaHHBIM aJrOPUTMaM, COBEpIICHCTBOBATh U3BECTHBIE 1 KOHCTPYUPOBATh HOBBIE. B mpoiecce pemenus
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OO0ydeHrne MaTeMaTHUKe TaéT BO3MOXHOCTh Pa3BUBATh Y 00YYAIOIIUXCS TOYHYIO, PAIlHOHAIBHYIO
U WHQOPMATHBHYIO pe4Yb, YMEHHE OTOMpaTh Hamboliee MOIXOSIINE S3bIKOBBIE, CHMBOJIMYECKHE,
rpadudgeckue cpencTsa s BRIPAKEHUS CYXKACHUN M HATTISHOTO X TIPECTaBICHHS.

HeobxomumMpiM KOMITOHEHTOM OOIIe KyIbTyphl B COBPEMEHHOM TOJKOBAHHH SIBISIETCS OOIIee
3HAKOMCTBO C METOJAMH TIO3HAHUSA IEHCTBUTEIHHOCTH, TPEACTABICHHE O TMPEAMETe W METoaax
MaTEMaTHKH, UX OTJIMYMIA OT METOJOB JPYTHX SCTCCTBEHHBIX U T'YMaHHTApPHBIX HAyK, 00 0COOCHHOCTSX
MPUMCHCHUST MAaTEMaTHUKW JUIS PEIICHUS HAyYHBIX U TNPUKIANHBIX 3a7ad. TakuMm o0pa3om,
MaTeMaTudeckoe 00pa3oBaHUE BHOCUT CBOM BKJIaA B (popMHUpOBaHHE O0IIEH KyJIbTYPhl YEJIOBEKa.

N3ydenne wMaTeMaTWKM TakKe CHOCOOCTBYET OSCTCTHYSCKOMY BOCIIMTAHUIO YEIIOBEKa,
MMOHUMAHUIO KPACOThI U U3SIIECTBA MATEMATHIYCCKUX PACCYKICHUN,BOCTIPUSITHIO TE€OMETPHUECKUX (hopm,
YCBOGHHIO UAEH CUMMETPHHL.

[IpuoputeTHEIMH HeasIMU 00yUeHHUsI MAaTEMATUKE B 7-9 Kiaccax SBIISIOTCS:

- (opMmHupoBaHHE EHTPATHHBIX MaTEMATHUECKUX MOHATHH (YHUCII0,BETHINHA, TEOMETPUYECKas
¢durypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIIMSA), 00CCIICYMBAIOIINX TPEEMCTBEHHOCTh M MEPCICKTUBHOCTh
MaTEeMaTHYECKOT0 00pa30BaHMs 00yUYaOLTUXCS;

- MojBeACHUE OOYYarOIIMXCS Ha JOCTYIIHOM JUIi HHX YPOBHE K OCO3HAHHMIO B3aUMOCBS3H
MaTEeMaTHKH M OKPYKAIOIIero MHUpa, IIOHMMaHHWEe MaTeMaTHKA KaK 4YacTh OOLIeH KyJIbTYphl
YeJI0BEUYCCTBA,

- Pa3BUTHE HMHTEIUICKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00ydaronIuxcs, O3HABATEIbHON
aKTUBHOCTH, WCCJIENOBATEIbCKAX YMEHWH, KPUTHYHOCTA MBIIUICHUS, WHTEpeca K HW3YYCHHUIO
MaTeMaTUKH;

- ¢opmupoBaHue (PYHKIMOHATHLHOW MaTeMaTHYeCKOW TPAMOTHOCTH: YMEHHWS paclo3HaBaTh
MIPOSIBJICHUSI MAaTEMaTHYECKUX TIOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaNbHBIX IKU3HEHHBIX
CUTyalusiX MW TP UW3YYEHWW JIPYTHX YYEeOHBIX TMPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIHPOBaTh MX Ha S3BIKE MATEMATUKH W CO3/aBaTh MaTeMaTUYECKHE MOJIEIH,
MIPUMEHSATh OCBOCHHBIM MaTeMaTHUECKWH ammapaT IJis pelIeHus] MPaKTHKO- OpPUEHTHPOBAHHBIX 3aj1ad,
HUHTEPIPETUPOBATH U OIICHUBATH MOJYyYCHHBIE PE3YJIbTATHIL.

CBs13b ¢ pabodeil mporpaMMoi BOCITUTaHHS

Peanuzanust nemarornyeCKUMu paOOTHUKAMH BOCITUTATEIBHOTO MTOTCHI[HAIAYPOKOB MaTEMATHKH
MpenoaraeT cleayomiee:

- YCTaHOBJICHHWE JOBEPUTEIbHBIX OTHOIICHHH MEXIy IeJaroruieckuM paOOTHUKOM U
00y4JaromMMHCs, CITOCOOCTBYIOIIUX TMO3UTUBHOMY BOCIPHATHIO 00ydYarOMUMUCS TPeOOBaHMA U TPOCHO
MeAaroruieckoro pabOTHHKA, TPUBJICUCHUIO WX BHUMAHHS K OOCYXIaeMoil Ha ypoke WH(GOpMAIUH,
aKTHBHU3aIlUH TI03HABATEILHON NEATEIBHOCTH;

- MOOyXJIeHue 00yJaroIuXCsi COO0IaTh Ha YPOKE OOIICITPUHSTEIE HOPMEBI TIOBE/ICHHS, TTPABHIIa
oOmmennst co crapmuMu (MeAarorH4ecKUMH  paOOTHUKAMH) ¥ CBEPCTHUKAMHU (0OYyJaromUMUCH),
MIPUHIMIIBI Y4eOHOH TUCIUIUIMHBI 1 CAMOOPTaHU3AIINH;

- IpHBICYCHHE BHUMAaHHS OOYYAIOIIMXCS K IICHHOCTHOMY AacCIEeKTy H3ydaeMbIX Ha YpOKax

SBJICHUH, OpraHu3alus HX paboThl C MOJTy4aeMOH Ha YpOKE COLMAIBHO 3HAUYMMOH WHpOpManuer —
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BBIPAaOOTKH CBOET'O K HEW OTHOIICHUS;

- UCIIOJIb30BaHME BOCIHUTATENBHBIX BO3MOXHOCTEH coaepKaHus y4deOHOro IpeaMera uepes
JEMOHCTpaLu0 00yJaromuMcs NPUMEPOB OTBETCTBEHHOI'O, IPAKIAHCKOTO IIOBEACHUS, NPOSABICHUS
YeJI0BEKOIIO0MS M 100pOCcCepAEIHOCTH, Yepe3 NoA00p COOTBETCTBYIOIIMX TEKCTOB AJIS YTCHMS, 3a7ad IJis
peleHus1, TPoOIEMHBIX CUTYAIMH AJ1s1 00CYKICHUS B KJlacce;

- NpUMEHEHHE Ha YpOKE WHTEPAKTHBHBIX (pOpM paboTHI ¢ 00YYaIOIUMHCS: UHTEIICKTYaTIbHBIX
UTP, CTUMYJIHPYIOIIMX II03HABATEIbHYI0 MOTHBALMIO OOy4YaromMXCs; TUIAKTHYECKOrO Tearpa, IIie
MOJIy4eHHBIE Ha YPOKE 3HaHUS OOBITPBIBAIOTCS B TeaTPaJbHBIX MOCTAHOBKAX; IUCKYCCHI, KOTOPBIE AAIOT
o0yyaromuMcs BO3MOXXHOCTh HPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JHAJIOra; TPYIIOBON
paboThI WK paboTHI B apax, KOTOPbIE y4aT KOMaHIHON paboTe 1 B3aUMOJICHCTBHUIO C APYTHMHU JIETHMU;

- BKJIIOYEHHE B YPOK HWIPOBBIX TMPOIENyp, KOTOpHIE IOMOTalT MNOJAEpkKaThb MOTHUBAIUIO
o0yyaromuxcsi K MOJIYYEHHIO 3HAHMWH, HAJTAKUBAHUIO MO3UTHUBHBIX MEXIMYHOCTHBIX OTHOLICHHH B
KJlacce, MOMOTAIOT YCTAHOBJICHHIO JOOpOXKeNaTeabHOH aTtMocdepbl BO BpeMs YpOKa; OpraHu3auus
medcTBa MOTHBUPOBAHHBIX M OPYIUPOBAHHBIX  OOydYalOIIMXCS HAA HUX  HEYCIEBAIOLIMMU
OJTHOKJIACCHUKAMH, JAIOIIEr0 UM COLMAILHO 3HAYUMBIH OMBIT COTPYAHUYECTBA U B3aUMHON TIOMOIIIH;

- VMHUIMUPOBAHME W MOAJEPXKKA HCCIENOBATEILCKOW NESITENBHOCTH OO0YUAIOLIMXCS B paMKax
pealMzallid WMH HMHIMBUAYalbHBIX M TPYNIOBBIX HCCIENOBAaTENbCKUX IPOEKTOB, YTO JacT
o0yyaromuMcs  BO3MOXHOCTh TPUOOPECTH HABBIKM CAMOCTOSTEIBHOTO pEIICHUS] TEeOPEeTHUECKOU
npoOJeMbl, TeHEpUPOBaHUS U O(QOpMIICHUS] COOCTBEHHBIX WACH, YBKUTEIHHOTO OTHOLICHHUS K UY)KUM
uzaesM, oQpOpPMIICHHBIM B paboTax APYTHX HCCIeloBaTeNed, HaBBIK MyOJUYHOTO BBICTYIUICHHS Tepen
ayJIMTOpUEH, apryMEHTUPOBAHUS U OTCTaWBAaHUSICBOEH TOYKU 3PEHHUS.

PesynbraThl euHCTBA Y4€OHOM U BOCIIUTATEIBHON JISATEIILHOCTA OTPAXKCHBI B pasjielie paboucit
nporpaMmsl «JIMYHOCTHBIE Pe3yIbTaThD»

B 7-9 xaccax y4ueOHsIi npeamer «MaremaTuka. [Ipaktukym no pemieHuto 3ampauy, «llpaktukym
[0 MaTeMaTHKe» TPaAMLMOHHO M3YydaeTcs B paMKax CIeIyIOIMX y4eOHBIX KypcoB: B 7-9 kiaccax —

KypcoB «IIpakTHKyM MOMaTEMaTHKE.
Cpok ocBOeHUs paboueii mporpaMMsl: 7-9 Kinaccsl , 3 roja.

KonuuecTBo yacoB B yueOHOM IUIaHe Ha U3ydeHue npeamera (34 yueOHble HEAETH)

Kypce Knacc KonnuecTBo yacoB B KonnuectBo uacos
HEJIENI0 B TOJ
«MareMatuueckul | 7 gnace 1 34
MPAKTHIYM> 8 KJacc 1 34
9 kmacc 1 34
Bcero 102
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COJEPXAHUE YYEBHOI'O KYPCA

Conepxanue paboueil mporpaMMbl MPEACTABICHO 1O ToAaM OOydYeHHs B CIEIYIOIINX pa3jenax
IporpaMMbl B paMKax OTAENBHBIX KypcoB: B 7-9 kimaccax — KypcoB «IIpakTHKyMm HO MaTeMaTHuKe».
OcCHOBHBIE  JIMHAW COJIEp)KaHUS  Kypca MaTeMaTHKH B 7-9 KJIaccax:

«Anrebpa» («Anrebpanyeckue BBIpOKCHHS», «YPaBHEHHS M HEPaBEHCTBa»,

«BeposTHOCTB U cTaTucTHKAY), «DyHKIINNY, «|"eomerpus» («I eomerpuueckue GUTYPHI U UX CBOWCTBAY,
«M3MepeHne TEeOMETpHYECKUX BEIWYHMHY»). JlaHHbBIE JTUHMM pa3BUBAIOTCA MapajUleibHO, Kaxias B
COOTBETCTBHHU C COOCTBEHHOH JIOTMKOHM, OHAKO HE HE3aBUCHMO OJHA OT APYTOH, a B TECHOM KOHTAaKTe H
B3aumozeiicTBun. Kpome 310ro, nx oObeAMHSET JIOTHUECKasl COCTAaBIIAIONIAsA, TPAAUIMOHHO HPUCYIIAs
MaTeMaTHKe U POHU3BIBAIOIIAs BCE MATEMAaTHUECKHUE KypPChl M COJEP KATEIIbHbIC JIMHNU.

CdopmynupoBanHoe B DenepaabHOM rocyJapCTBEHHOM 00pa30BaTENbHOM CTaHAAPTE OCHOBHOTO
oOmero o0pa3oBaHus TpeOOBaHHE «yMETh OIEPHUPOBATH MOHATHAMU: ONpPENENIEHHE, aKCHOMa, TEopeMa,
JIOKa3aTeJIbCTBO; YMEHHME PACIO3HABAaTh MCTHHHBIC M JIOKHBIE BBICKA3bIBAHUS, NPUBOAUTH NPHUMEPHI U
KOHTPIIPUMEPHI, CTPOUThH BBICKA3bIBAaHUS W OTPUIAHUS BBHICKA3bIBAHUID» OTHOCHTCS KO BCEM Kypcam, a
(dbopMHpOBaHKE JIOTHYECKHX YMEHHH pachpeersieTcsi Mo BceM rofaM oOyueHHs Ha YpOBHE OCHOBHOTO
obmero o6OpasoBanus. CopepkaHne o00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaTaM
OocBoeHMs1 paboueil MporpamMMbl, paclpeieNnéHHBIM MO TrojaM OOYYeHHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3oMm, 4YTOOBI KO BCEM OCHOBHBIM, TNPHHLIUIHAIBHBEIM BOIMpOCaM oOydarommecs: oOpaiianmich
HEOJHOKPAaTHO, 4YTOObI OBJAJCHUE MAaTeMAaTHYeCKUMH MOHATHSAMU M HaBBIKAMH OCYILECTBISUIOCH
MOCJIEOBAaTENFHO U MOCTYNATEIbHO, C COOJIONEHHEM IPHUHIMIA [IPEEMCTBEHHOCTH, @ HOBBIE 3HAHHUS
BKITIOYAJIMCh B OOIIYIO CHCTEMY MaTeMaTHUECKUX MPEACTABICHUI 00y4aOMXCs, pacIupsis U yriryOuss
e€, 00pasys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

7 KJIACC

HauvanbHble mOHATHUA TeoMeTpud. Touka, nOpsmas, OTPE30K, Jyd. Yroa. Buasl yrios.
Beprukanbaele U cMexkHble yribl. buccekrpuca yria. Jlomanas, MHOroyronbHuk. IlapamiensHOCTs U
NEePIEHIUKYISPHOCTh MPsIMBIX. CHUMMETpUYHBIE  (PUTYDBI. OcHOBHbIE CBOMCTBA 0CEBOM
CUMMETPUH.

IIpuMepsl CHMMETPHH B OKPY>KAFOILEM MHUPE.

OCHOBHBIE TOCTPOEHUS C MOMOIIBIO IAPKYJIS ¥ TMHEUKH.

TpeyronpHuk. Brwicota, Memuana, OuWccekTpuca, WX CBOWCTBAa. PaBHOOeApeHHBIH WU
PaBHOCTOPOHHUI TpeyronbHuKU. HepaBeHcTBOTpeyroabHuKa. CBOWCTBA M NPU3HAKH PaBHOOEAPEHHOTO
TpeyronbHHKa. [Ipr3Haky paBeHCTBAa TPEYTOJIBHHUKOB.

CBoiicTBa M NpHU3HAKK MapajuieNbHbIX NpsMbIX. CymMMa YIIJIOB TpeyroibHUKA. BHemHue yriibl
TPEYTOJIbHUKA.

IIpssmMoyroneHeld  TpeyroapHUK. CBOWCTBO MEIMAaHBl  MPSIMOYTOJBHOTO  TPEYTOJIBHUKA,
MIPOBEAEHHON K THIOTEeHy3€. [Ipu3Haku paBeHCTBa MPSIMOYTOJBHBIX TPEYTOJBHUKOB. [IpsIMOyrompHBIN
TPEYrOJIbHUK C yriioM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OoJiblIeM yriie U OoJbIIel CTOpPOHE TpeyroyibHuKa. [lepneHauKyIsip 1 HaKJIOHHASI.

I'eomeTpryeckoe MecTo Touek. brccekTpuca yria u cepeIUHHBINNIEPIEHIUKYIIAP K OTPE3KY Kak
reoMeTpuyeckue mecra Touek. OKpY)KHOCTb U Kpyr, XOpJa M JIuaMeTp, MX CBoicTBa. BzanmHoe
pacrnosioKeHne OKpYXHOCTH H mpsaMoil. KacarenpHas u cekymas K OKpYXHOCTH. OKpyKHOCTB,
BIIMCaHHasl B yroj. BnucanHas u onyMcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

Uucna ©W  BBIUKCIEHHUA

ParnmmonanbsHbIe ynciia

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, TIEPEX0J] OT OAHOW (popMbl 3amucu npobed K ApPYrou.
IlonsiTe panMOHAIBHOTO 4YHCHA, 3alACh, CpPAaBHEHHUE, YNOPSAAOYMBAHHME pAlMOHANBHBIX YHCEI.
Apudmernueckre ASUCTBUA C PalMOHAIBHBIMU YHMclaMy. PemeHne 3amau W3 peanbHOW NMPAaKTUKU HA
JacTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeJeM: ONpeneleHue, Mpeodpa3oBaHie BBHIPAKEHUI Ha OCHOBE
ompeJiesIeHHs], 3arch OoNbIIKX uncen. IIpoueHTsl, 3amuch NPOLEHTOB B BHIE IpoOW M IpoOu B BUAE
IIPOLICHTOB.

Tpu 0CHOBHBIE 3a/1a4y HA IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEaJbHOM PAKTUKHU.

IIpumeHeHne Npru3HaKoB AETUMOCTH, Pa3I0kKEHNE HA MHOXKUTEIN HaTypaIbHbIX YHCEN.

PeanpHBIE 3aBUCUMOCTH, B TOM YHUCIIE IPSIMas U 00paTHas IPOTOPIHOHAIBHOCTH.

Anrebpanveckue BEIpaXXEeHUS

[loKyMeHT co3aaH Hepemmmm@oﬂpemmBmHM)QMCMMonmem;ﬂhaymWMHaMH B BHJC q)opMynLI BL rlaﬂEKTPOHHbm
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dbopmyam.

[Ipeobpa3oBanrie OYKBEHHBIX BBIPOKCHHH, TOXICCTBEHHO paBHBIC BBIPAXKECHHS, MpaBHiIa
npeoOpa3oBaHus CyMM W TPOU3BEACHUM, MpaBHia PACKPBITHS CKOOOK W TpPUBEACHUS MOJOOHBIX
CJIaraeMbIX.

CBoiicTBa CTENIEHU C HATYypaJIbHBIM I10KA3aTEJIEM.

Opnounensl M MHorouwieHbl. CreneHb MHorouwieHa. CIO)K€HHE, BBIUMTAaHHE, YMHOXKEHHUE
MHOTOu4IeHOB. DOPMyJIbI COKpPAIIEHHOTO YMHOXKEHUS: KBajApaT CyMMBI U KBaJpar pazHocTu. Dopmyna
Pa3sHOCTH KBaApaToB. Pa3oXeHNEeMHOTOUJIEHOB HA MHOXKHTEIH.

YpaBHeHus

VYpaBHeHHe, KOpEHb YypaBHEHHWS, NpaBWia MpeoOpa3oBaHUs ypaBHEHUS, DPaBHOCHUIBHOCTH
YpaBHEHUI.

JluneiiHoe ypaBHEHUE C OJHON NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOIO ypaBHEHUS, pELICHUE
JUHEWHbIX ypaBHeHHH. CocTaBleHHE YPAaBHEHUH IO YCIIOBHUIO 3ajayd. PelieHue TEKCTOBBIX 3ajad C
MOMOIIIbIO YPaBHEHUH.

JluneiiHoe ypaBHEHHE C ABYMsI IIepEMEHHBIMH U ero rpagux. Cucrema ABYX JIMHEMHBIX
ypaBHEHUH C OByMs TEpEeMEHHBIMH. PeleHne cructeM ypaBHEHHI cocOOOM IMOACTaHOBKH. lIpumepsr
peuI€HUA TCKCTOBBIX 3a/la4 C IMOMOUIBIO CUCTEM ypaBHeHHfI.

Koopaunaater u rpaduxu. @yraknuun KoopauHata Toukn Ha mpsiMod. UHCIIOBBIE MPOMEKYTKH.

PaccrosiHue Mexay AByMsI TOUKAMU KOOPJAUHATHOM MPsIMOIA.

[MpsmoyroneHast cucrema koopamHaT, ocu Ox u Oy. AOcmucca W opJWHaTa TOYKH Ha
KOOpIMHATHOW TuIOcKOCTH. [Ipumeps! rpadukoB, 3amaHHbIX Gopmynamu. UteHue rpaduKoB peasbHBIX

3aBUCHUMOCTEM.

[Monstre gynxnuu. ['paduk dynkuuu. CBolictBa QyHKumid. JluneiiHas QyHknus, e€ rpaduk.
I'padux ¢yakoun | |. I'paduueckoe pelieHne JIUHEWHBIX YPaBHEHHM W CHUCTEM JIMHEHHBIX
YpaBHEHUI.

[IpencraBnenne naHHBIX B BUJE TAOIUII, TUArpaMM, TPaPHUKOB.

3amonHeHWe TaONWI, YTEHWE M IOCTPOSHHE JuarpamMM (CTOJIOMKOBBIX (CTONIOUATHIX) |
KpyroBeix). UreHue rpaukoB pealbHBIX NporeccoB. V3pneueHre nHGOpMALIUK U3 TUarpaMM U TaOJIuIL,
UCIIOJIb30BaHNE U MHTEPIIPETALS JaHHbIX.

OmnucarenbHas CTaTHCTHKA! cpeaHee apI/I(i)MeTI/I‘{eCKOC, MENnaHa, pa3Max, HauOoJbIIee u
HaMMCHBIICC 3HAUYCHUA Ha60pa YHUCJIOBBIX JaHHBIX. HpI/IMepLI cnyqaﬁHoﬁ N3MCHYNBOCTH.

CrayvaiiHBI SKCIEPUMEHT (ONBIT) M ciydaiiHoe coObiTHe. BeposTHocTs M uactoTa. Ponb
MaJIOBEPOSATHBIX M MPAKTHIECKH TOCTOBEPHBIX COOBITHH B MPHUPOJIE U B obiecTBe. MoOHeTa U UrpajbHas
KOCTb B TEOPHH BEPOSITHOCTEM.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Ymncino pébep M cymMMapHas CTeleHb BEpIIHH.
IIpeacraBnenue o cBs3HocTH rpada. Lemn u nukisl. [Iytu B rpadax. O0xox rpada (31IepoB MyTh).
[pencrarnenue 06 opreHTUpOBAaHHOM Tpade. Pemenue 3agau ¢ moMoIibo rpados.

8 KJIACC

YerbipéxyronsHuku. Ilapannmenorpamm, ero mnpusHakdn H  cBoiicTBa. YacTHele ciydau
napauiesorpaMMoB (TIPSMOYTOJIBHHUK, POMO, KBajpaT), MX MPU3HAKK UCBOWCTBA. Tparerus, paBHOOOKas
Tpanenus, €€ cBOMCTBa U NpHu3HaKH. [IpsMoyroneHas Tpanenus.

Meton ynBoenuss wmenuansl. llenTpanpHas cummerpus. Teopema Daneca m TeopemMa o

MIPOTMOPITMOHATBHBIX OoTpe3kax. CpenHne IWHUM TpEyroJbHWKAa M Tpameuuu. LleHTp Macc

TPEYroJbHHUKA.

ITomobue TpeyronbHUKOB, Ko3QdummeHT mnomobus. IlpusHaku MOAOOMS TPEYrOJIHHHUKOB.
IIpumenenre mogo0ws MY PeIIeHNH MPAKTHYECKUX 3a1ad.

CpoiictBa 1Uiomaneld reoMeTpuueckux Guryp. Dopmynbl s IDIOMAAM TPEYTrOJIbHUKA,
napaienorpamma, pomoa u Tpaneuu. OTHOIIEHHE TUIONaAeH Mo100HBIX QUTYp.

Brruunciienne mromaneii TpeyroJisHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aTol Oymare.

Teopema [Tugaropa. [Ipumenenune Teopemsl [Tndaropa npu penieHnn MPaKTHYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yria HpsSMOYIOJbHOIO TpeyroiabHUKa. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. Tpuronomerpuueckue pyHkumu yrios B 30°, 45° u 60°.

BnucanHble U LIEHTpabHBIE YTJIbL, YTOJI MEXAY KacaTeIbHOU U XOpIOH. YTkl MEXKIY XOpJAaMU U
CeKylIMMHU. BrucanHble W oOmNHMCaHHBIE YETHIPEXYTONbHUKH. B3anmMHOE pacmojiokeHHe [BYX
okpy>kHocTeil. Kacanue okpysxHocTei. O0mye kacaTenbHbIe K JBYM OKPYKHOCTSM.

Uucna 1 BEIUMCIIEHUS
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MpUMEHEHHUE K TPeo0pa30BaHMIO YMCIOBBIX BRIPAKEHUIHN BRIYUCIEHUSAM. JleficTBUTEIbHBIE YHCITa.
CreneHb ¢ LENbIM MMOKa3aTesieM u e€ cBoiicTBa. CTaHJapTHAs 3alUCh 4ucia. AnreOpandecKue
BBIPaKCHUS
KBagpatHelil TpéxuiieH; pa3ioxKeHue KBaIpaTHOTO TPEXUICHA HA MHOKUTEIIH.

Anrebpanmdeckas 1po0b. OCHOBHOE CBOMCTBO anreOpamdeckoil apoom. ClokeHue, BBIUUTAHUE,
YMHOXCHHE, JIelcHue anreOpanmueckux apoOeii. PanuoHanbHBIC BBIpaXCHHS M UX MpeoOpa3oBaHUE.
YpaBHEHUS U HEPABEHCTBA

Ksanpataoe ypaBHeHme, popmyrna KOpHe# KBaapaTHOro ypaBHeHHUs. Teopema Buera. Pemenue
ypaBHEHUH, CBOASIINXCS K TMHEWHBIM 1 KBaJIpaTHBIM. [IpocTeiimue npoOHO-panimoHaibHbIE YPaBHEHHS.

I'padmyeckas uHTEpHIpeTanusi YpaBHCHHN C JBYMS TEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpPaBHEHUH C OBYyMs IMEepeMEHHbIMHU. lIpuMepbl pelieHUs CHCTEM HEJIMHEWHBIX YpPaBHEHUH € IBYMS
MePEeMEHHBIMH.

Pemmenue TeKCTOBBIX 33124 alNTreOpandecKuM CIocoOoM.

HucnoBble HEpaBEHCTBA U UX cBoicTBAa. HepaBeHCTBO ¢ OJHOW mepeMeHHOM. PaBHOCHMIBHOCTD
HepaBeHCTB. JInHelHbIe HEpaBeHCTBA ¢ OXHOW mepeMeHHOH. CHCTeMBl JTHHEHHBIX HEPAaBEHCTB C OJIHOM
MepEeMEHHOM.

DO yHKIUU

[Nonstue dpynkuu. O0NacTh ONPEACICHHUS U MHOXKECTBO 3HaUeHUH (yHKIMU. CIIocOOBI 3aJaHus
(G yHKITHIA.

I'paduk dysxmum. UteHune cBoiictB (yHKImu mo e€ rpaduky. [Ipumepsr rpadmkoB GyHKIHH,
OTpaKAIOIUX peaJIbHbIE TPOIIECCHI.

OYHKINY, OMHCHIBAIOIINE MPIMYIO W OOpaTHYIO TMPOMOPIHMOHAIBHBIE 3aBHUCHMOCTH, 170:¢
rpadpuxn. Oynkuuu . I'padudgeckoe penieHne ypaBHEHIH U CUCTEM ypaBHEHHUIHA.

[IpencraBnenne naHHBIX B BUJE TAOIUII, TUArpaMM, TPaQHKOB.

MHOKECTBO, AIIEMEHT MHOXECTBA, MMOIMHOKECTBO. Onepalny Hal MHOKECTBAMH: OObETHHEHHE,
nepeceuenue, gomnonHeHue. CBoiicTBa — omepaldid  HAJ ~ MHOXECTBAMHU:  IMEPEMECTHUTEIBHOE,
CoUeTaTeNIbHOe, pACIPEC/IUTEIbHOEe, BKIIOUCHUs. lcmonb3oBanue Trpaduyeckoro IpeICcTaBICHUS
MHOJKECTB JIJIsl OITMCaHUsI PEaTbHBIX ITPOLIECCOB U SBJICHUH, IIPH PEIICHUH 3a/1a4.

W3mepeHne paccenBaHus AaHHBIX. JlMcepcHs W CTaHAApPTHOE OTKJIOHEHHE YHCIOBBIX HaOOPOB.
JnarpamMma pacceuBaHusl.

DOneMeHTapHble COOBITUS citydaiiHoro ombiTa. CiydaiiHple coObITHS. BeposTHOCTH COOBITHI.
OnbITel C PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMH COOBITHsIMUA. CitydaifHblii BeIOOp. CBSI3b MEXIY
MaJIOBEPOSTHBIMU M IPAKTUYECKH JJOCTOBEPHBIMHU COOBITUSIMH B IPUPOJIE, OOIIIECTBE U HAYKeE.

HepeBo. CBoiicTBa JepeBbeB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAaHHE BUCAYEH BEpPIINHBI, CBI3b
MEXIY YMCIIOM BEpIIMH U urciioM p&dep. [IpaBuno ymuoxenus. Pemenue 3agay ¢ nomouipo rpagos.

[IpoTuBomnonoxupie coObiThs. Jluarpamma Oiiepa. OO0ObeIMHEHHE U TIEPECEYCHUE COOBITHIA
HecoBmecthpie coObiTus. Dopmyna ClIOKeHHS BEPOSTHOCTEW. YCIIOBHas BEPOSTHOCTh. [IpaBuiio
ymHoxeHus. HesaBucumeie coObiTus. [Ipeacrapnenne sxkcriepuMeHTa B BUJIE JiepeBa. Pemenue 3aad Ha
HaXO0XJIEHUE BEPOSITHOCTEN € TIOMOIIBIO JIEPEBa CIIy4alfHOr0 3KCIIEpUMEHTa, Tuarpamm Jiliepa.

9 KJIACC

Cunyc, xocunyc, tanrerc yrioB or 0 mo 180?. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO.
®dopmyIbl TpUBEICHUS.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHHe NMpakTHYecKHX
3aJ1a4 C UCHOJIh30BAHMUEM TEOPEMbI KOCHHYCOB H TEOPEMBI CHHYCOB.

[IpeobpazoBanue momooms. [1omoOme COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O NPOU3BEJAEHUU OTPE3KOB XOPH, TEOPEMBI O MPOU3BEJACHUU OTPE3KOB CEKYIIHUX,
TeopeMa 0 KBaJparTe KacaTeIbHOM.

BexkTop, anmuHa (MOyb) BEKTOpPa, COHANPABICHHBIC BEKTOPHI, IPOTUBOTIOIOXKHO HAIIPABJICHHBIC
BEKTOpBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpPallMU HAJl BEKTOpaMmu. PaznoxeHue
BEKTOpa IO JBYM HEKOJUTMHEapHBEIM BekTopaMm. KoopmuHatel BekTOpa. CKalsgpHOE NPOM3BEICHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKICHUS JITTUH U yTJIOB.

JexkapToBbl KOOpAMHATHI Ha IJIOCKOCTU. YPAaBHEHHS IPSIMOM U OKPYKHOCTH B KOOpAMHATAX,
MepEeCceUeHNE OKPYKHOCTEN U NPAMBIX. METO KOOPJIMHAT U €T0 IPUMEHEHHUE.

[IpaBwibHbIE MHOTOYroJbHUKHU. JlnMHA OKpy»KHOCTU. ['pajgycHas W pajuaHHas Mepa yria,
BBIYMCIICHHE JUIMH OyT OKpyx)HOocTel. [Inomans kpyra, ceKkTopa, CErMeHTa.

JIBMKeHHS TUIOCKOCTH W BHYTPEHHUE cUMMeTpud Guryp (3JIeMeHTapHbIE NPECTaBICHUS).
ITapanneneHeIi nepeHoc. IIoBopoT.
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JlericTBUTEIbHBIC YHCIIA

PanmonaneHble yncna, UppalMOHAIBHBIC YUCa, KOHEYHbIE U OECKOHEUHBIC ACCATHYHBIE TpoOu.
MHOXecTBO JAEHCTBUTENBHBIX YWCEN; NEHCTBUTEIbHBIC YWCIIA KaK OCCKOHEUHBIE ICCATHYHBIC OPOOH.
B3auMHO OJHO3HaYHOE COOTBETCTBHE MEXAY MHOMKECTBOM IEHCTBUTENBHBIX YHCET W KOOPAWHATHON
MPSMOM.

CpaBHeHUE JeHCTBUTEIBHBIX YUCEN, apu(MeTHIECKHEe ACHCTBHS C ICHCTBUTEILHBIMH YHCIIAMHU.

Wzmepenust, npuOiamxeHns, OEHKN

Pa3mMepbl 00BEKTOB OKpPYKAIOLIEr0 MUPA, JUIUTEILHOCTD IIPOLIECCOB B OKPY’KAIOIIEM MUPE.

[Ipubnmx€éHHOE  3HA4YEHHE  BEJNMYMHBI, TOYHOCTh  HPUOIMKCHHUS.
Oxpyrnenue uucen. [Ipuknaka 1 onieHKa pe3yabTaToOB BEIYMCICHUM.

YpaBHEHU U HEPABEHCTBA Y PaBHEHHUS C

OJIHOM TIEpEMEHHOU

JIuneitnoe ypaBHeHue. Pemenne ypaBHeHuH, cBoAsIuXcs K TUHEHHbIM. KBaspaTHoe ypaBHEHMeE.

Pemenue ypaBHeHui, cBOAAIIUXCA K KBaAPATHBIM.
buxBanpatHoe ypaBHeHue. [IpuMepsl penieHusl ypaBHEHU TPEThEl U 4ETBEPTOUCTENECHEN
Pa3I0KEHUEM Ha MHOXKHTEH.

Pemenue qpoOHO-paIiMOHAIEHEIX YPaBHEHH. PellleHne TeKCTOBBIX

3a/1a4 anredpandeckuM MeTo oM. CHCTEMBI ypaBHEHHH

VYpaBHeHHE ¢ ABYMs NEpEeMEHHBIMU M ero rpaduk. PemeHue cucteMm ABYXIMHEHHBIX
YPABHEHU C IByMs IIEpEMEHHBIMU. PellieHue CUcTeM IByX YpaBHEHHUM, OTHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOpoii cTeneHu. [ 'paduyeckas MHTEpIIpeTalys CHCTEMbl YPaBHEHHH C ABYMSI IEPEMEHHBIMH.

Pemenwne TexkcToBBIX 3a/a4 anredpandeckum criocodom. Hepasenctsa

HUucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemeHne nuHENHBIX HEPABEHCTB C OJHON IIEpEMEHHOM. PellieHne cucreM JIMHEHHBIX HEPABEHCTB
¢ omHOU mepeMeHHoW. KBanpaTHeie HepaBeHcTBa. ['padmdeckas wHTepIpeTanus HEPABEHCTB U CHCTEM
HEPaBEHCTB C JIByMS [IEpEMEHHBIMHU.

DOyHKIUU

Kpanparnunas ¢yskims, e€ rpaduk u cpoiictBa. Ilapabosia, KOOpIUHATHIBEPIINHBI TAPaOOJIbI,
0Ch CHMMETpPHH TTapaboITbL.

I'paduku QyHKIMIA X CBOHCTBA.

UrcnoBsle MOCIeA0BaTENbHOCTH

Omnpenenenune M CrmocoObl 3aJaHUsl YMCIOBBIX MocienoBarenbHocTei lloHsiTHE uYMcnOBOH

MTOCJIE0OBATENBHOCTH. 3aJjaHuE TI0CIEI0BATEIbHOCTH
peKyppeHTHOM GopmMyItoi 1 HopMyIIoi N-ro WwieHa.

ApudmeTrnyeckas ¥ reoMeTpryIecKas IpOrPecCHH

Apudmernueckass U reomerpuueckas nporpeccur. @opmyssl n-ro ujaeHa apupMeTHIecKoil u
FE€OMETPUYECKOM NPOTPECCU, CyMMBI IIEPBBIX N YIEHOB.

N3o0paxkeHne 4IEHOB apU(PMETHYECKOW U T'€OMETPHYECKOH MpOrpeccMii TOYKaMHu Ha
KOOPJAUHATHOH MIIOCKOCTH. JIMHEHHBIN U SKCIOHEHIUANBHBIA POCT. CII0KHBIE MPOLICHTBI.

[IpencraBienue NaHHBIX B BHJE TaOJUII, TUarpaMm, rpad kOB, HHTepIpeTanus JaHHBIX. UTeHne
Y TIOCTPOEHHE TaONHULI, JUarpaMMm, Tpa(HKOB 110 peabHBIM JaHHBIM.

[MepectanoBku u akropuan. Coueranus u yucio coderanuid. Tpeyronbauk [lackans. Penrenue
3a]a4 C MCIOJIb30BAHNEM KOMOMHATOPUKH. | 'eomMeTprueckast BeposITHOCTh. Ciy4aliHbIi BBIOOpP TOUKH U3
(Gurypsl Ha IIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPY>KHOCTH.

Ucnpitanne. Yenex u Heymada. Cepusi MCHBITaHUM 10 mepBoro ycrexa. Cepusi MCIBITaHUN
Bepuymnnu. BepositHoctu coObiTHii B cepuu ucnbiTanuii bepaymm.

CrnyuaiiHas BelIWYMHA M paclpeneieHue BeposTHOCTEH. MaremaTtuieckoe OXHIAaHHE |
mucriepeust. [Ipumepsl MaTeMaTHYECKOTO OKHUIAHHUS KaK TEOPETHYECKOTO CPEIHEr0 3HAUCHHSI BEJTMYMHEI.
MaremaTrueckoe OXKMIaHUE W TUCTIEPCUS CIyYalHOW BEIMYHHBI «YUCIIO YCIIEXOB B CEPUHU HMCIBITAHUN
Bepnymny.

[lonsiTe o 3akoHe OonpIIMX 4YHcel. V3mMepeHne BEpOSATHOCTEH C MOMOINBIO YacToT. Ponb u
3HAYCHUE 3aK0HA OOJBITUX YUCEN B IPUPOJIE U OOIIECTBE.

I[TTAHUPYEMBIE PE3VJIbTATHI OCBOEHM A YYEBHOI'O KYPCA

OcBoenne yuebHoro mpeamera «lIpakTukym mo maremaTuke)» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus 0o0OecrieYrBaeT JOCTMXKEHHE CIEIYIOLINX JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yTbTaTOB.
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JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ynbTaThl OCBOEHHS NPOrpaMMbl Y4eOHOTO IpeaMmera
«Marematuka. [IpakTukyM o pemeHuo 3agau», «[[pakTukyMm o MaTeMaTHke» XapakTepH3yIOTCs:

IlaTpuoTHyeckoe BocUTAHUE:

MPOSIBJICHHEM HHTEpeca K IMPOIUIOMY W HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, IIEHHOCTHBIM
OTHOILICHHWEM K JIOCTHKEHHSM DPOCCHHCKHX MaTEMaTHKOB M POCCHHMCKON MaTeMaTHYECKOW IIKOJBI, K
WCTIOJIb30BaHMIO 3TUX JOCTIYKEHHUN B IPYTHX HayKax W MPHUKIAIHBIX chepax.

I'paxnanckoe 1 7yXOBHO-HPABCTBEHHOE BOCTIUTAHHE:

TOTOBHOCTBIO K BBIIIONHEHUIO O00S3aHHOCTEH TrpaXJaHMHA W peaju3aldd ero Ipas,
NpEACTAaBICHUEM O MAaTEeMaTHYECKUX OCHOBaX (YHKUMOHUPOBAHUSI PA3NUYHBIX CTPYKTYD, SIBICHHH,
MPOIEAYP TPaXKAaHCKOTO 00IIecTBa (BEIOOPHI,OMPOCH U TIP.);

TOTOBHOCTBIO K OOCYKIEHHIO dTHYECKHX MPOOJIEeM, CBSI3aHHBIX C MPAKTHYECKUM MPHUMEHEHUEM
JOCTIDKEHUH HAYKH, OCO3HAHUEM Ba)KHOCTH MOPATBbHO-3THUECKUX MPUHIIUTIOB B IESTEIBHOCTH YYEHOTO.

TpyaoBoe BocnuTaHue:

YCTAaHOBKOM Ha AaKTHUBHOE YyYacTHE€ B pENICHWHW TMPAKTUYECKUX 3a7ad MaTeMaTHIeCcKOi
HaIpPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTEeMaTHYECKOTo 0Opa3oBaHU Ha MPOTSHKEHUH BCEH JKU3HU
JUTsL YCTIEIIHON TpOo(heCCHOHANBHOM NESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHM; OCO3HAHHBIM
BHIOOPOM U MOCTPOCHUEM HHIMBHIYaTbHOW TPACKTOPHUH OOpA30BaHUSI W YKM3HEHHBIX IIAHOB C YUETOM
JUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH. DCTeTHIeCKOe BOCITUTAHNE:

CIIOCOOHOCTBIO K AMOIMOHATIBHOMY M 3CTCTHYCCKOMY BOCIPHUSATHIO MATEMAaTHYCCKHX OOBEKTOB,
3a/1a4, pelIeHu, pacCyKIeHUH; YMEHHUIO BUJETh MAaTEMaTHIECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE.
I{eHHOCTH HAYYHOI'0 NO3HAHUSL:

OpI/IGHTEl].[HCﬁ B ACATCIIbHOCTH Ha COBPEMCHHYIO CUCTEMY HAaYYHBIX HpeILCTaBHCHI/Iﬁ 06 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPHPOABLI M OOIIECTBa, TOHUMAHUEM MaTEMaTHIeCKON HayKH Kak
chepbl YeIOBEUYECKON NEATSIIbHOCTH, TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IMBHIN3AIINY;
OBJIAJICHUEM A3BIKOM MAaTEMAaTUKHU U MaTeMaTHYEeCKOM KyJ]bTypOﬁ Kak CpE€aCTBOM IIO3HAHUA MHpPaA,
OBJIaJICHUEM TIPOCTEHIINMYI HaBBIKAMH MCCIIEI0BATEILCKOM IS TEIEHOCTH.

duzuyeckoe BocMUTaHHe, (opMupoBaHHe KYJBTYPHI 3/10POBbS W IMOLMOHAJIBLHOIO
Oaaronmosyums:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHYeCKHEe 3HAHUS B HMHTEpPEcax CBOETO 3/I0POBBs, BEICHHS
30pOBOr0 00pa3a >KM3HM (370pOBOE NHTaHWE, COANAHCUPOBAHHBIA PEKUM 3aHITHH W OTABIXA,
perynsipHas (u3nveckass aKTUBHOCTB); C(OPMHUPOBAHHOCTHIO HaBBIKA PEQICKCHH, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY M TAaKOTO JKe MpaBa APYroro 4eoBeKa.

JKoJ0ru4ecKkoe BoCIUTAHME:

OpHEHTalMell Ha NPUMEHEHHE MaTeMaTHUECKMX 3HAHMWM JUId peleHHs 3agad B 00JacTH
COXPAaHHOCTH OKPY’KaroLIEN Cpefibl, IUIAHUPOBAHUS MTOCTYIIKOB M OLUEHKH UX BO3MOJYKHBIX MOCJEACTBUN
JUISL OKpYXKAIolIel Cpeibl; OCO3HAHWEM TIJI00aNbHOrO XapakTepa 3KOJIOTHYECKUX NMPOOJIeM U MyTed HxX
peLeHHS.

JInyHOCTHBIE  pe3yJbTaThbl, oO0ecmeuyMBaUIde  ajanTauui  ol0yvyawulerocss K
H3MEHAIOIMMCS YCJI0BUAM COMUATBHON U NPUPOAHON cpeabl:

TOTOBHOCTBIO K I[eﬁCTBHHM B YCIOBHUAX HeOHpeILeJ]éHHOCTI/I, MOBBIICHUIO YPOBHA cBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO NESTEIbHOCTh, B TOM YHCIIE YMEHHE YUHMTHCS Yy OPYTUX JIOJEH,
HpI/IO6peTaTB B COBMECTHOM JACATCIIBHOCTUHOBBIC 3HAHM A, HABBIKHW Y KOMIICTCHIINU U3 OIIbITA JPYTUX;

HEOOXOJUMOCTBI0O B (OPMUPOBAHHM HOBBIX 3HaHUI, B TOM uuclie (HOPMYIHPOBATH HJIEH,
MOHSTHS, TUIIOTE3Bl 00 00BEKTAX U SBJICHUAX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATH JIE(UIIUTHI
COOCTBEHHBIX 3HAHHH U KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALHIO Kak
BBI30B, TPEOYIOLINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEILeHUs U IeicTBUS, POPMYyITHpPOBATh U
OLIGHUBATh PUCKHU H MOCIEACTBUS, POPMUPOBATH OMBIT.

METAHNPEJIMETHBIE PE3YJIbTATbBI
MeranpeaMeTHble pe3yabTaThl OCBOSHHS MPOrpaMMbl yuyeOHOro IMmpeamera

«Maremaruka. HpaKTI/IKyM o pCHICHUIO 3aJav», «HpaKTI/IKyM 0 MATEMAaTUKE» XapaKTCPpU3YIOTCA
OBJIAACHHUECM YHUBCPCAJIbHBIMU MMO3HABATCIIbHBIMHA ):[eﬁCTBPIHMH YHUBCPCAJIbHBIMU KOMMYHUKATHUBHBIMU
JICI/ICTBI/IHMI/I 1 YHUBEPCAJIbHBIMHA peFYJISITI/IBHLIMI/I ZICI/ICTBI/ISIMI/I

J HABLPULAJIBHBIV  TTUSHABA TUJIbHDBIV /_lUl/lb IBVIA UUCUT

HokymeHT cosnaH B drepranpoBsabopse iAo 1609208 HaReRHpodtuysorediBarommxcs (OCBOGHHE METOJ
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OKPYIKaIOIIero MHpa; MPUMEHEHHUE JIOTHYECKHUX, UCCIIEIOBATEILCKIX ONEpalnii, YMEHUH paboTaTh ¢
uHpopMaLuen).
ba3oBble JJornueckue aeiicTBus:

® BEBIIBJITH M XapaKTEPU30BATh CYNIECTBEHHBIE PU3HAKA MAaTEMaTHYECKUXO00BEKTOB, TIOHATHI,
OTHOLIEHUN MEK]ly OHATUSIMY;

e (dopmynupoBaTh  OmpeACHCHUS TIOHATHI, YCTaHABIWBaTh CYHICCTBCHHBIM  MPU3HAK
KJIACCU(UKAIMH, OCHOBAHUSI JUIsl 0000IIEHUS ¥ CPABHECHUS, KPUTEPHH ITPOBOJIUMOTO aHAJIH3a;

® BOCHpUHUMATh, (POPMYIHpPOBATH W MPEOOPA3OBHIBATDL CYKIACHHS: YTBEPAWUTENbHBIE U
OTpUIIATEeNbHBIE, €OUHUYHBIC, 4YacTHbIE © OOIIHWe; YyCIOBHBIE;, BBIABIATH MaTEeMaTHYECKUE
3aKOHOMEPHOCTH, B3aUMOCBSI3H M TPOTUBOPEYHS B (haKTaX, JAHHBIX, HAOIMIONEHUSIX U YTBEPKICHISIX;

® [pe/aratb KpUTEPUU IS BBISIBJIICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

e JenaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUECHUH, YMO3aKIFOUEHUI IO aHAJIOTUH;

e pa30mpaTh AOKa3aTeIhCTBA MATEMaTHYECKHX YTBEPXKIEHHH (MpsSMBIE W OT MPOTHBHOTO),
MPOBOJIUTH CAMOCTOSATENBHO HECIOXHBIE JIOKA3aTeIbCTBA MAaTeMaTH4eCKnX (aKToB, BBICTPAMBATH
apryMeHTAIUIO, IPUBOIUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CIOCOO pelicHHs yueOHOH 3amaun (CpaBHUBATh HECKOJIBKO BAapHAaHTOB PEIICHUS,
BBIOMpaTh HAUOO0JIEE MOMXOAAIINN C YIETOM CaMOCTOSTEIBHO BBIJICICHHBIX KPUTCPHECB).

Ba3oBble ncciiegoBare/bCKkue JeiicTBUA:

® HCIIOJIB30BAaTh BOIIPOCHI KaK HCCHGI{OB&TCHLCKI/II\/'I HWHCTPYMCHT INO3HAHUS,

e (GopMyIHPOBaTH BOMPOCHL, (UKCHPYIOUIME MPOTUBOpPEUUE, MpoOIeMy, CaMOCTOSTEIHHO
yCTaHABIUBATh HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTEY,
® apPryMEHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

® TPOBOAMTH MO CAMOCTOSTENILHO COCTABICHHOMY IUIaHYy HECIIOXKHBIHIKCIIEPUMEHT, HEOOIIBIIIOE
UCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro o0beKTa, 3aBHCHMOCTEH OOBEKTOB
MeXx1y co0oii;

® CcaMOCTOSTEIbHO (HOpMYIHPOBaTh OOOOINEHHS W BBIBOABI IO PE3yJIbTATaM MPOBEAEHHOTO
HAOJIFO/ICHHSI, HWCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYCHHBIX pE3yJbTATOB, BBIBOJOB U
000011IEHHI;

® TPOTrHO3MPOBATH BO3MOKHOE Pa3BUTHE TPOIIECCA, a TAKIKE BBIIBUTATh MPEANOIOKEHHS O €T
Pa3BUTUHN B HOBBIX YCJIOBUAX.

PaGora ¢ undgopmanmueii:

® BbIIBJIATHE HEAOCTATOYHOCTH U I/IS6LITO‘IHOCTL I/IH(i)OpMaHI/II/I, JaHHBbIX, HeOGXO}II/IMLIX JJIA
pemeHI/m 3aJa4u, BBI6I/IpaTB, aHaJ]I/ISI/IpOBaTL, CI/ICTeMaTI/I3I/IpOBaTB n I/IHTepHpeTI/IpOBaTB I/IH(I)OpMaIH/IIO
Pa3INYHBIX BUJIOB U (DOPM MpEICTABICHNUS;

e BhIOMpaTh (OpMy TpeCTaBICHUS HHPOPMALMU W WILIOCTPUPOBATH pEIIaeMble 3aJaqu
cXeMaMH, MarpaMMamu, HHO# rpadukodl M UX KOMOWHALUSMU;

® OIICHMBATh HAAEKHOCTh HMHQPOPMAIKMK MO KPUTEPHSIM, MPEUIOKEHHBIM YUYHUTEIEM WIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIIBHO.

Yuueepcanvnuvle KOMMYHUKAMUGHDLE oeticmeust obecneuusaiom
C¢0pMMpO6‘ClHHOCWlb COYUATIbHBIX HABLIKOB 06_)/1{61}01141/&'6}1.
Oomenue:

e BOoCHpUHUMATh U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBHHM C YCJIOBUSMU U UEISIMH
00I1IeHUS;

® SCHO, TOYHO, 'PaMOTHO BBIPAXAaTb CBOIO TOYKY 3pPC€HHA B YCTHBIX U IMUCBMCHHBIX TCKCTaXx,
JaBaTb IOACHCHHA II0 XOAYy PpCUICHUA 3aJadyrd, KOMMCHTHPOBATbH HOqueHHLIfI pe3yiabTaT, B XOAC
o0CyXJIeHHsI 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMOH TeMbl, NMpOOJIEeMbl, pemaeMon 3a1adw,
BBICKa3bIBaTh UJEU, HALICJICHHBIE HA ITOUMCK PELIECHNUS;

® COIIOCTAaBJIATH CBOMU CYXJICHUA C CYXICHUAMU APYIUX YUAaCTHUKOB AMajIora, O6H3py>KI/IBaTB
pazyiuue U CXOACTBO MO3UIINM;

® B KOppeKTHOU (hopme HOpMyITHPOBATH pa3HOTIACHS], CBOU BO3PAIKECHHUS;

® MPCACTABIIATH PE3YJIbTAaThl pCHICHUA 3aJaUU, SKCIICPUMCHTA, UCCIICAOBAHUS, ITPOCKTA,
® CaMOCTOATCIIBHO BBI6I/IDaTB d)ODMaT BRICTYIJICHMS ¢ YYETOM 3aJad MpPe3CHTALMU U
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CoTpynHunvecTBo:

® TIOHUMATh W HCIOJNB30BaTh MPEHMYIIECTBA KOMAHIHOH W WHIUBUIYaTbHON pabOTHl TpH
peleHrN Y4eOHBIX MaTeMaTHIeCKUX 3a]1ay;

® TpUHUMATH I1eJIb COBMECTHOHN JICSITENHHOCTH, IUIAHHPOBATh OPTraHW3AIUI0 COBMECTHOM
paboThl, pacmpenensTs BUAB pabOT, AOTOBAapHBATHCA, OOCYKIATh IPOILECC W PEe3yJbTaT PadOTHI
00001maTh MHCHHS ~ HECKOJIbKMX  JIFOJICH; y4aCTBOBAaTh B IPYNIOBBIX  opMax  pabOTHI
(oOcyxaeHus, 0OMEH MHEHHUSIMHE, MO3TOBBIC IIITYPMBI U JIP.);

® BBINOJHSITH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH CBOM JIEHCTBHUS CIPYTUMH WICHAMU
KOMaH/Ibl;

® OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT MO KPUTEPHUIM,C(HOPMYINPOBAHHBIM
YY4aCTHUKAMU B3aUMOJICHCTBYSL.
YHuBepcaibHbIe PeryJsTHBHBIE JeiiCTBUA 00eceYHBAKT ()OPMHUPOBAHHE CMBICTOBBIX YCTAHOBOK U
JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuszanus:

® CaMOCTOSITEIBHO COCTAaBIIAAThH IUIAH, aITOPUTM pelieHHs 3aJadyd (MM €ro 4acTh), BBIOMpATh
CHoco0 pemieHus ¢ Y9€TOM HMEIOIIMXCSI PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBAaTh BAPUAHTHI PEILICHUH C y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb:

® BIJETh CIIOCO0OAMH CaMOIIPOBEPKH, CaMOKOHTPOJSI MpoIecca W pe3ylbTaTa pelleHHS
MaTeMaTHIeCKOM 3a71auM;

® IMPEABUIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHKHYTH IIpM pELICHHU 3aJa4d, BHOCHUTH
KOPPCKTUBBI B ACATCIIBHOCTH Ha OCHOBE HOBLIX OGCTOHTCHBCTB, HaI\/'II[eHHbIX OHII/I6OK, BBISIBJICHHBIX
TPYJHOCTEM;

® OIICHWBATH COOTBETCTBHE pE3yNIbTaTa JEATEIbHOCTH TIOCTAaBICHHON WENH W YCIOBHSIM,
OOBSACHATh TPUYHMHBI JTOCTKEHHS] WM HEIOCTHKCHHS IEH, HaXOJUTh OINHOKY, JaBaTh OICHKY
MPHOOPETEHHOMY OTIBITY.

HPEJIMETHBIE PE3YJIBTATDI

[IpenMeTHBIC pe3ysibTaThl OCBOCHMs padouedl MporpaMMbl IO MaTEMaTHKE IPEICTaBJICHBI 110
rojlaM oOy4eHHUs B CIEIYIOIIHUX pa3feliaX MporpaMMbI B paMKaxX OTAENBHBIX KypcoB: B 7-9 Kiaccax —
Kkypca «[IpakTHKyM 10 MaTeMaTHKEY.

Pa3BuTHe NOrMUecKUX MpencTaBIeHU U HABBIKOB JIOTUYECKOTO MBIIUICHUS OCYIIECTBISICTCS Ha
MPOTSHKEHUHU BCEX JIeT 00yUeHHUs] B OCHOBHOM IIKOJIC B paMKaxBCeX Ha3BaHHBIX KypcoB. [Ipeamnosnaraercs,
YTO BBINYCKHHK OCHOBHOHM IIKOJBI CMOXET CTPOWTHh BBICKA3bIBAHUS W OTPHUIIAHHUS BBICKA3BIBAHUIA,
pacrno3HaBaTh UCTUHHBIE W JIOKHBIC BBICKA3BIBAHUS, TPUBOJIUTE MPUMEPHI H KOHTPIIPUMEPHI, OBIIAIeeT
MOHATUSIMU: OTIPEJCIICHNE, aKCHOMa, TeOpeMa, JOKa3aTeIhCTBO — W HAYYUTCS KCIOIH30BAaTh UX IPH
BBITIOJTHCHUY YYCOHBIX M BHEYUCOHBIX 33]1a4.

7 KJIACC

Yucna 1 BEIYUCIIEHUA

e BrINoiHATh, coueTas YCTHbICE W MUCHbMEHHBIC NPUEMBI, apUPMETHUCCKUE JIESHCTBUS C
palOHANBHBIMU YUCIIAMH.

e Haxomutp 3HaYEHWS YHCIOBHIX BBIPAKCHHM; MPUMEHITh Pa3sHOOOpPa3HBIC CIIOCOOBI U
MPUEMBI BBIUMCIICHUS 3HAUYECHUH APOOHBIX BBIPAKCHHM, COAEPIKAIIMX OOBIKHOBCHHBIC U
JeCATUYHBIE IPOOH.

e [lepexomuTh OT OAHOM (POPMBI 3amKCH YKCEN K IPYroi (MpeoOpa3oBhIBATh JECITHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH B O€CKOHEYHYIO
JECATUIHYIO TpO0Bb).

e CpaBHHUBATH U YIOPSIOYNBATH PAITMOHAILHBIC YHCIIA.

e  OxpyryAare 4ncia.

e  BBIMOMHATS NPUKUIKY U OLIEHKY Pe3yJIbTaTa BBIYMCICHHUH, OLIEHKY 3HAUYEHUI YHCIOBBIX
BBIPAKECHUM.

° Bremonsars HCfICTBI/ISI CO CTCIICHAMMU C HAaTypaJIbHBIMU IIOKa3aTCIIAMMU.

° HpI/IMeH}ITI: NpU3HAKKU NJECJIMMOCTH, PA3JIOKCHUEC Ha MHOXKXUTCIIU HAaTypaJibHI .
[okyMeHT co3aaH B anekTpoHHow chopme. Ne 248 ot 16.09.2025. NcnonHutens: Iilapvmoaa n.Pp. 'l A/IEKTPOHHBIA
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e Pemath NpakTUKO-OPHEHTUPOBAHHBIC 3a/IayM, CBS3aHHBIC C OTHOIICHWUEM BEJIHYUH,
MPONOPIMOHANEHOCTRIO  BEJIMYWH, TPOICHTAMH; HWHTEPIPETHPOBATh  PE3yJIbTATHI
pElICHUs 3a/1a4y ¢ YYETOM OTPaHUYCHHMIA, CBSI3aHHBIX CO CBOWCTBAMHU PacCMaTPUBAEMBIX
O0OBEKTOB.

AnrebpandecKue BIPaKEHUS

e lcnonb3oBaTh anreOpanyuecKyl0 TEPMHHOJIOTHIO W CHMBOJIMKY, TPUMEHATH €€ B
mpolecce ocBOeHHs ydeOHoro Marepuana. Haxoqute 3HaueHus OyKBEHHBIX BBIPAXKEHUIN
IIPY 33JaHHBIX 3HAYCHUAX IEPEMEHHBIX.

e  BrimonaaTs npeoOpa3oBaHMs LEJIOTO BHIPAKEHUS! B MHOTOWICH MPUBEICHUEM MOT00HBIX
ClIaraeMbIX, PACKPBITHEM CKOOOK.

e BEIMOMHATE YMHOXEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH,
MIPUMEHSTH (OPMYJIBI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

e  OcyuiecTBiasATh pa3loKEHHE MHOTOUYIEHOB HAa MHOYKHTENM C TOMOIIBIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOXHTENS, TPYNIUPOBKH ClIaraeMblX, NpUMEHEHHS (QopMyn
COKpAILEHHOIO0 YMHOKEHUS.

e [lpuMeHsATH npeoOpa3oBaHUS MHOTOWICHOB [UI pEIEHHWS pa3iu4yHbIX 3aJad W3
MaTEMaTHKH, CMEKHBIX IIPEAMETOB, H3 PEAIbHOM MPAKTHKH.

e lcnonb30BaTh CBOMCTBA CTEMEHEH ¢ HATYPalbHBIMU MOKA3aTENsIMH JJIsl PeoOpa3oBaHusI
BBIPAXKCHUM.

YpaBHEHUA U HEPABEHCTBA

e Pemare nuHEHHBIE YPABHEHUS C OJHOM MEPEMEHHOM, NpUMEHss MpaBUja mepexoja oT
HCXOJHOTO ypaBHEHHS K PABHOCWIBHOMY eMy. IIpoBepsTh, SIBIAETCS JIM YUCIO KOPHEM
ypaBHEHUS.

o [IpuMeHsTH rpaduuecKue METOABI MMPH PEIICHUN JTUHEHHBIX YPAaBHEHUH U X CHCTEM.

e [loxOupaTh TpUMEpHl Map YHUCEN, SBISIONIMXCS pPEIleHHEeM IJMHEHHOTO YpaBHEHHS C
JIBYMsI TIEPEMEHHBIMH.

e CrpouTh B KOOPIWUHATHOH TUIOCKOCTH TpaduK JHWHEHHOTO YypaBHEHUS C JBYMS
MEPEMEHHBIMU; TIOJIB3YSCh TPaUKOM, IPUBOAUTH IPUMEPHI PEILICHHsT YPaBHEHHUSL.

e Pemarp cucTeMBl ABYX JIMHEWHBIX ypaBHEHUM C JBYMs NEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

e CocTaBnaTh W pemiaTh JUHEWHOE YpaBHEHHE WJIM CHCTEMY JIMHEHHBIX ypaBHEHHIl I10
YCIOBHIO  33/layd, HMHTEPIPETHPOBaTh B COOTBETCTBHM C KOHTEKCTOM 33Ja4yu
MOJTy4eHHBIN pe3yibraT. KoopauHate! u rpaduku. @yHkiun

e l3o0paxaTh Ha KOOPAWHATHON TMpPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAWHATaM, Y4, OTPE3KH, WHTECPBAIIBL, 3allMCHIBATh YHCIOBBIE MPOMEXYTKH Ha
anreOpanvdecKoM S3bIKe.

e OrMmeuaTb B KOOPAWHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpDAWHATaM; CTPOUTH
rpaduku TuHeHHbIX QyHKImiA. Ctpoutbrpaduk GyHkmu | |.

e OmuceiBaTh C TOMONIBIO (YHKIMHA W3BECTHBIE 3aBHCHMOCTH MEXKIY BEITHMYMHAMMU:
CKOpPOCTb, BpEMsi, PAacCTOSHHE; IICHA, KOJIWYECTBO, CTOMMOCTB; IPOWU3BOIUTEIHHOCTD,
BpeMsi, 00BEM paboTHI.

e Haxoauts 3HaueHne GpyHKIMU 10 3HAYCHUIO €€ apryMeHTa.

o [loHumats rpaduveckuii criocod MpeACTaBICHHS W aHANIW3a WH(PpOPMAIIUU; U3BIIEKATh U
HMHTEPIIPETUPOBATh HHPOPMAIIHUIO U3 TPa(UKOB peabHBIX MPOIECCOB U 3aBUCHMOCTEH.

e Upnrare mHbOpMANMIO, TPEACTABICHHYIO B TaOJWIlaX, HAa IHarpaMMax; MpeICcTaBIsTh
JAaHHBIC B BHJIC TAOJIUII, CTPOUTEH AUATPAMMBI (CTOJOMKOBBIE (CTOIOYATEHIE) U KPYTOBBIC)
10 MaCCUBaM 3HAYEHUH.

e OmnuceiBaTh W HUHTEPIPETUPOBATH pEaJbHbIC YWCIOBBIC NAHHBIC, IPEJCTABICHHBIE B
TabyMIax, Ha quarpaMmax, rpadukax.

e Hcnonws3oBaTh [l OMNMCAHMS JAHHBIX CTAaTUCTHUYECKUE XapaKTEPUCTUKU: CpeIHEee
apudmerndeckoe, MeIuaHa, HanOOoJIbIIIee MHAUMEHbIIIEE 3HAYCHUS, pa3Max.

e lMmeTh mpeaCTaBIICHHE O CIy4YalHOM W3MEHYMBOCTH Ha MpUMEpax ILeH, (U3MYECKUX
BEIIMYMH, AHTPOIIOMETPHYECKUX JAHHBIX, WMETh NPEICTABICHHUE O CTaTHUCTUICCKOM
YCTOUYUBOCTH.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 248 ot 16.09.2025. UcnonHutens: Wapunosa U.P. 0 AIEKTPOHHbINA
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8 KJIACC

Uucna u BelurciaeHus Vcnonb3oBaTe HadaabHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YKCceN ISl CPAaBHEHUS, OKPYIJICHNS U BBIYUCICHUN; N300paskaTh NEHCTBUTENIBbHBIC YMCIIA TOUKAMH
Ha KOOPJIMHATHOM MPSIMOiA.

e [IpuMeHsATh TOHATHE apU(PMETHUYECKOTO KBAJPATHOTO KOPHS; HAXOAWTH KBagpaTHHIC
KOPHH, HCIOJB3ys NpPU HEOOXOJUMOCTH KaJbKYJIATOp; BBIMOJHITH MpPeoOpa3oBaHUs
BBIPAXKCHUI, COACPKAIIMXKBAAPATHBIE KOPHU, HCIIOIb3Ys CBOMCTBA KOPHEH.

e lcnonp30BaTh 3amUcH OOJNBIIMX M MaJblX YUCEN C IOMOIUBIO JNECSTUYHBIX IpoOel u
crerneHei yncina 10.

Anrebpanyeckne BHIPAKECHUS

e [IpuMeHSTh MOHATHE CTEMEHHW C LENbIM IOKa3aTeleM, BBIIONHATh MPeoOpa3oBaHUs
BBIPAKEHUH, COEPKAIINX CTENIEHH C LEJIBIM NTOKa3aTeNIeM.

e BhINOJHATH TOXIECTBEHHBIC NPEOOPA30BaHUSI PALMOHAIBHBI BBIPAKCHUH Ha OCHOBE
MIPaBUII JEUCTBUM HaZl MHOTOYICHAMH U aJIre0OpandecKuMU APOOSIMH.

e PacknanbpIBaTh KBaJIPATHBIM TPEXYIICH HA MHOKHTEIH.

e JIpumeHsaTh npeoOpa3oBaHUS BBIPAKEHUI AN pELICHMS pasIMYHBIX 3a1ad U3
MaTEMaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHOM MTPAKTHKH.

YpaBHEHUS U HEPABEHCTBA

o Pemars HHHGI;'IHI)IC, KBaJApaTHBIC YPAaBHCHHUA U PALMOHAJIBHBIC YPABHCHUA, CBOAAIINECA K
HUM, CUCTEMBI IBYX YPABHEHUH C IBYMS IEPEMEHHBIMH.

e [IpoBoauTh mpocTeilline UcCcaeqOBaHUsl YPAaBHEHUM U CUCTEM YPaBHEHHI, B TOM YHCIIE C
MIPUMEHEHUEM IpadUUeCcKUX MPeACTaBIeHUH (YCTaHABIMBATh, UMEET JIM yPaBHEHUE WIIH
cucTeMa ypaBHEHUH PELIeHHUs, €CIIU UIMEET, TO CKOJIBKO, U TIp.).

e [lepexoguth OT cioBecHOW (POpMYyITHpOBKH 3aiaduu K €€ anreOpandeckoil Monenu C
MMOMOLIBIO COCTaBJICHUA YPAaBHCHHA WU CUCTEMBL ypaBHCHHﬁ, HHTCPHOPECTUPOBATHL B
COOTBETCTBHUU C KOHTCKCTOM 3aJJa4Hu HOHy‘ICHHbeI pe3ybTaT.

e [IpUMEHATH CBOICTBA YNCIOBBIX HEPABEHCTB VIS CPAaBHEHUS, OLIEHKH; PEIIaTh TUHEHHBIE
HEpaBEHCTBA C OJHOH MEPEMEHHOW M UX CHCTEMBI; JaBaTh rpa)uuecKyr0 WILIFOCTPALIUIO
MHO’KECTBA PELIeHUH HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUHU

e JloHnMaTh ¥ HCIONB30BaTh (DYHKUMOHAIbHBIE TIOHATUS M SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMs); ONpenesisiTh 3HadeHue (QYHKIUM [0 3HAYECHUIO
apryMeHTa; ONpPEeAessTh CBOMCTBA QYHKUIMH 10 €€ rpaduKy.

e  Crpouts rpaduku dmeMeHTapHBIX (YHKIHI BUAa OIUCHIBATH
CBOMCTBA YMCIIOBOM (yHKIMHU 10 e€rpaduky.

e l3BnekaTh ¥ mNpeoOpa30BbIBaTh HH(POPMAIMIO, MPEACTABICHHYIO B BHJIC TaOJIHII,
Jarpamm, TpauKoB; PENCTABIATh JaHHBIE B BUJIE TAOJHII, TUarpaMm, rpaduKoB.

e OnuceBaTh JaHHBIE C MTOMOMIBIO CTATHUCTUYECKUX ITOKA3aTesei: CPeTHUX 3HAUYECHUH U
Mep paccerBaHus (pa3Max, JUCIIEPCHS U CTAHAAPTHOE OTKIOHECHUE).

e HaxoauTe YacTOTHI YHCJIOBBIX 3HAYCHWH M YACTOTBHI COOBITWH, B TOM 4YHCIE IIO
pe3ysibTaTaM U3MEPEHUM U HaOJTFOICHUH.

e HaxoauTh BEpOATHOCTH CIyYaWHBIX COOBITUI B  ONBITAX, 3HAsA BEPOATHOCTH
AIIEMEHTAPHBIX COOBITHIA, B TOM YKCJIE B OMBITAX C PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU
COOBITHSMU.

e lcnonp3oBath rpaduyeckre MOIETH: IEPEBO CIYyYalHOrO IKCIIEPHUMEHTA, JAUarpaMMBbI
Oiinepa, uncnoBas mnpsmas.OnepupoBaTh MHOHSATHAMH: MHOXECTBO, IOAMHOXKECTBO;
BBITIOJIHATH ONEpalMu HaJl MHOXKECTBaMH: OOBEIMHEHHE, IMepeceueHHe, JOMOIHEHHE;
MEPEYHCIIATh JIEMEHTHl MHOXKECTB; IPUMEHSTH CBOWCTBa MHOXKECTB.

e lcnonw3oBarh Tpaduveckoe MPEICTaBICHUE MHOXXECTB U CBS3EH MEXIy HUMHU Ui
OIMHMCaHUs MPOLIECCOB U SBIICHUM, B TOM YHCIIE MIPU PEIICHUM 33]1a4 U3 JPYTUX y4eOHBIX
MIPEAMETOB U KYPCOB.

9 KJIACC
Ywucna 1 BEIYUCICHUS
e (CpaBHUBATh U YNOPSAOYUBATH PAllMOHANILHBIE U UPPALIMOHATIBHBICUNCIA.
e BrmonHiTh apuMeTH4ecKrue NSHCTBUS ¢ PAIlMOHATBHBIMEI YHCIIAMH, COYETasi yCTHBIC U
MHCbMEHHBIE PUEMBI, BBITIOIHATH BBIYUCIEHHS C UPPALHOHAIIBHBIMY YHCIIAMH.

d HaXO%I/ITB 3HAYCHUS CTEIICHEH ¢ I_IH?J'ILIMI/I HOKa3aT€J’I$IMI/I n KOpHeI/I BbIYUC] .
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YHCIIOBBIX BBIPAYKEHUI.
e  OxpyriaTh JEWCTBUTENbHBIE YHCIA, BBIIOIHATh NPUKHIKY pe3yJbTaTa BBIUYMCICHUH,
OIIEHKY YHCIIOBBIX BBIPAKEHUH.
YpaBHEHHUS U HEPABEHCTBA

e Pemarp nMHEHHBIE M KBAaApaTHBIE YpPaBHEHWS, YPABHEHHUS, CBOIAIIMECS K HUM,
npocreiine JpoOHO-palioHaIbHbIE ypaBHEHUS.

e Pemars cuCTEMBI JBYX JMHEHWHBIX YPAaBHEHUI C ABYMS IIEPEMEHHBIMH U CHUCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHHE HE SBISICTCAITMHEHHBIM.

e Pemarb TEKCTOBBbIE 3aJauyd aIreOpanvdeckuM crocoOOM C TIOMOIIBIO COCTaBICHUS
YpaBHEHUS WU CUCTEMBI IBYX YPaBHEHUMH C ABYMS IEPEMEHHBIMHU.

e [IpoBoauTh npocTeHIINE UCCIAENOBAHNS YPABHEHUI U CUCTEM YPAaBHEHUN, B TOM YHCIE
C IPHUMEHEHHEM TIpapHUUecKUX MPEACTABICHUH (yCTaHABIUBAaTh, UMEET JIU ypaBHEHUE
WK CHCTEMa ypaBHEHUI PelleHus], €CIIU UIMEET, TO CKOJIBKO, U IIp.).

e Pemarb nuHeWHBIE HEpaBEHCTBA, KBAJApaTHbIC HEPAaBEHCTBA; M300pakaTh peEIICHUE
HEPaBEHCTB Ha YMCIIOBOM MPSIMOH, 3alMCHIBATh PEIICHUE C TOMOLIBI0 CHMBOJIOB.

o Pemars cucTeMBl JIMHEHHBIX HEPAaBCHCTB, CHCTCMblI HCEPABCHCTB, BKJIIOYAIOLINEC
KBaJpaTHOE HEPaBEHCTBO; M300pakaTh PEUICHWE CHCTEMbl HEPABEHCTB HA YHCIOBOU
MPSIMOM, 3aIMCBIBATh PEIIEHUE C IOMOIIBI0 CUMBOJIOB.

e lcnonbs30BaTh HEPABEHCTBA IIPU PELICHUM Pa3INYHBIX 3a1a4. OyHKINUN

e Pacno3naBaTh QpyHKIMM H3y4eHHBIX BUAOB. [loKa3bIBaTh CXEMAaTHYECKH PACHOIOKEHUE
Ha KOOPAMHATHOM IJIOCKOCTH

CBOICTBa

rpadukoB (hyHKIIHIT BUA: N
GbyHKIU.

B 3aBUCUMOCTH OT 3HaYEHUN
K03 (UITUCHTOB; OIUCHIBAThH
e Crpouth W HM300pakaTh CXEeMATHYECKH TpadUKH KBAAPATHIHBIX (YHKIHUH, OIHCHIBATH
CBOWCTBA KBaApaTHUHBIX (DYHKIWH 1O UX rpaduKaMm.
e Pacro3HaBaTh KBaApaTHUHYI0 (QYHKOUIO 10 ¢GopMyne, MPHUBOAUTH MPUMEPHI
KBaJpaTHYHBIX QYHKIUH U3 peabHOM KU3HH, GUIUKH, TEOMETPHH.
Apudmernyeckas  TeOMETpUIECKast TPOTPECCUH

e Pacro3naBaTh apu(QMETHUECKYIO U TEOMETPHUECKYIO TIPOTPECCHH TPH Pa3HBIX CIIOco0ax
3aJaHus.

e BhINONHATH BBIYUCICHHS C UCIOJIL30BaHWEM (OPMYI N-ro wieHa apudmMeTHueckod u
reOMETPUYECKOM TNpOrpeccuid, CyMMbl TEpBBIX n  4ieHOB.M300paxkaTb 4iIEHBI
MOCJIEI0BAaTEIbHOCTH TOYKAMH Ha KOOPAWHATHOMILIOCKOCTH.

o Pemars 3aJa4yi, CBA3aHHBIC C YHCJIIOBBIMHU ITOCICIOBATCIBPHOCTAMHU, B TOM YHUCJIC 3aJa4U
U3 pealibHOM KHU3HU (C UCTIOJIH30BAHUEM KaJIbKYJIATOPA, IU(POBBIX TEXHOJIOTH).

e l3BnexkaTh W MpeoOpa3oBbIBaTh HMHMOPMAIUIO, MPEACTABICHHYID B Pa3JIMYHBIX
HMCTOYHHUKAX B BUJIE TAOJUII, [UarpamMmm, rpaduKoOB;IPEACTaBIsATh JaHHbIC B BUIC TAOJIUII,
auarpamm, rpagukos.

e Pemarp 3a7a4M OpraHU30BaHHBIM IepeOOPOM BapUaHTOB, & TAK- )K€ C UCIIOJIb30BAHUEM
KOMOWHATOPHBIX MPaBUI U METOJIOB.

e lcnonb30BaTh OnMcaTeIbHbIE XapaKTEPUCTHKU ISl MACCUBOB YMCIIOBBIX IaHHBIX, B TOM
YHClie CPEeAHNE 3HAYCHHS U MEPBIPACCEHBAHMS.

o Haxo;me qacTOTHl 3HAYEHWH H YacTOTHI CO6BITI/IH, B TOM YHCJIC TIIOJIB3YysCh
pe3yibpTaTaMy NPOBEAEHHBIX H3MEPEHUH U HAOMIOACHUH.

e HaxoauTp BEpOSATHOCTH CIlydallHBIX COOBITHII B M3YYEHHBIX OIBITaX, B TOM YHCIE B
OIlbITax C PaBHOBO3MOXXHBIMU 3JIEMCHTAPHBIMU CO6BITI/IHMI/I, B CEpuiax HACITBITAHNI 0
[IEPBOrO ycIexa, B CEpUsX MCTbITaHUH bepHymu.

e lmeTh npencTaBieHNE O CIIy4alfHOW BEJIMYMHE U O pacpeeICHUN BEPOSITHOCTEN.

e lIMeTh mpeAcTaBiIeHUE O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIly4yaifHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B IPUPOJE U OOLIECTRE.

OcBoenne yuebHOro Kypca «l'eomerpus» Ha ypoBHE OCHOBHOTO 0OIIEero o0pa3oBaHHs JIOJKHO
o0ecrnevnBaTh JOCTIKEHUE CIEAYIONINX MPeAMETHbIX00pa3oBaTeabHbIX pe3yapTaToB: KIIACC

e Pacro3HaBaTh HW3y4YCHHbIE TIE€OMETPUYECKHE (UIYpBI, OINpPENeNsATh HX B3aUMHOE
pacrmoyiokeHue, u300pakaTb TeOMETpUYecKHue (UIyphbl; BBIIOIHATH YEPTEXKH IO
yCIOBHIO 3a7aud. V3MepsATh JIMHEHHBIE W YIJIOBBIE BeIMUYMHBL. Pemarp 3amaum Ha

. BBIYHMCJICHUC NJINH OTBIC3K0B HNBCIIMYWH YIJIOB. .
[okyMeHT co3aaH B anekTpoHHow chopme. Ne 248 ot 16.09.2025. UcnonHutens: Wapundsa U.P. 'l A/IEKTPOHHBIA

o2 JIERIPOHABIA
CrpaHunua 14 n3 23. CTpanuua cosaaHa: 16.09.2025 12:04 =¥ TATAPCTAH



JHenate rpyOyIo OLIEHKY JTWHEHHBIX ¥ YTIIOBBIX BEIWYHH MPEIMETOB B pealbHOMN JKU3HH,
pa3MepoB TPHUPOAHBIX OOBEKTOB. Pa3mmuarh pasmepsl 3THX OOBEKTOB IO MOPSAKY
BEIIUYUHBL.

CTpouTh UepTEXKH K TEOMETPUUECKUM 3a/1adaM.

[Tonp30BaThcsl MpHU3HAKaMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh IMPU3HAKU U
CBOMCTBa PaBHOOCIPCHHBIX TPEYTrOJILHUKOB TPUPEIICHUN 3a7ad.

[IpoBOaUTE JOTHYECKUE PACCYKACHUS C UCIIOIb30BAHUEM T€OMETPUUECKUX TEOPEM.
[Tonp30BaThcsl NMpHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MEAWaHbl, NPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PELICHUU
FEOMETPUYECKUX 3a/1a4.

Onpenenars mapauielbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cexymas. OnpenensTh MapauIeTbHOCTh MPSAMBIX C IOMOIIBIO0 PAaBEHCTBA PACCTOSHUMN OT
TOYEK OJIHOM MPSAMOM O TOYEK APYTOU MPSMOM.

Pemrate 3agaun Ha KieT4aToi Oymare.

[IpoBoaMTE BBHIYKMCICHUS W HAXOJWTh YHUCIOBbIC M OyKBEHHBIC 3HAUCHUS YIJIOB B
FEOMETPUYECKUX 3a]adax C HCIOIb30BAHUEM CYMMBI YIVIOB TPEYTrOJIBHUKOB H
MHOTOYTOJIbHHKOB, CBOWCTB  YIJIOB, OOpa30BaHHBIX IIPH IEPECEUCHHH JABYX
NapajuleIbHBIX IPSIMBIX CEKyIleH. PemaTes npakTudeckue 3a1a4n Ha HAX0XKICHUE YIJIOB.
BrnaneTh mOHSTHEM TE€OMETPHUYECKOTO MECTa TOYEK. YMEThb ONpEAEISTh OHUCCEKTPHCY
YIJ1a ¥ CEPEIUHHBIN NEPIEHIUKYISIP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK.
@opMyJIUPOBATh OMPEAEIEHUS OKPY>KHOCTH M Kpyra, XOpJbl U AMAMETPa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMU. Y METh IPUMEHSTH 3TH CBOMCTBA MPU PELICHUH 3a7a4.
BrageTes moHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHHKA OKPY>KHOCTH, YMETh HAaXOIOUTh €€
ueHtp. [lomp3oBaTbcsi QakTamMu O TOM, 4YTO OHCCEKTPHCHI YIJIOB TPEYTrOJIbHUKA
[IEPECEKAIOTCS B OJTHOM TOYKE, U OTOM, YTO CEPEIUHHBIEC MEPIEHIUKYIISIPEI K CTOPOHAM
TPEYroJbHUKA MEPECEKAIOTCA B OHOM TOUKE.

Brnagere mnoHsATHEM KacaTeNIbHOM K OKPYXHOCTH, IIOJIb30BAThCSI TEOPEMOU O
NEPIEHAUKYIJIIPHOCTH KacaTeJIbHON U pajinyca, IPOBEAEHHOIO K TOUKE KaCaHHUS.
ITonp30BaThcsl OpPOCTEMIIMMU T€OMETPUUECKMMHM HEPABEHCTBAMH, IOHUMATh HX
MNPAKTHYECKHM CMBICII.

[IpoBOIXUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOCHHUS C MOMOILBIO IUPKYJIS U JIMHEUKHU.

8 KJIACC

Pacnio3sHaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, MX 3JEMEHTBHI,II0JIb30BAaTHCS HX
CBOMCTBaMU IPHU PEIIEHNN F'€OMETPUYECKUX 3aa4.

IIpuMeHATh CBOWCTBA TOYKH INEpeceUeHHs] MeIUaH TPeyroJbHHUKa(LEHTpa Macc) B
pEILIeHNH 3a/1ay.

Brnanerp moHsTHEM cpeHel JWHUM TPEYrojbHHKA W TPalelHu,IIPUMEHSATh UX
CBOMCTBA MPH PELICHUH T€OMETPUIECKHUX 3aau.

Ilonme30BaThCs Teopemont daneca U TEOPEMOI O MPONOPIUOHANBHBIXOTPE3KAX,
MPUMEHATH UX AJIS PELICHNs IPAKTUIECKUX 3a7a4

[Tpumensarts MIpU3HAKU oI00MsI TPEYTrOJIbHUKOB B pelIeHUH
reoMeTpuyeckux 3agad. Ilonp3oBarbesa Teopemoit [udaropa ans pemenns
TeOMETPUYECKUX U MPAKTUIECKHX 3a7a4d. CTPOUTh MaTEMaTHYECKYIO MOJETh B
MPaKTHUYECKUX 3a/1a4axX, CAMOCTOSATENBHO JENaTh YePTEK U HAXOJUTh COOTBETCTBYIOIINE
JUTAHBL.

Brnagers moHATHSAMEH CHHyCa, KOCHMHYyCa M TaHT€HCa OCTPOrO YIiia MPsIMOYTOJBHOTO
TpeyroiabHuKa. [10J1630BaThCS 3TUMU MOHATHAMM ISl pEIICHUS IPAKTUYECKHX 3a1a4.
Boruucnate  (pasnuuHbIME - croco0amu)  IUIOIIaAb  TPEYTrOJbHMKA W IUIOLIAIU
MHOTOYTOJBbHBIX (DUTryp (IOJB3YACH, TAe HEOOXOAMMO, KalbKyisTopom). Ilpumensars
MOJTy4Ye€HHBIE YMEHUS B IPAKTUYECKUX 3aJadax.

Brnagerp NMOHATHMSAMH BNHCAHHOTO W IEHTPAJIBHOIO YIJIA, HCIIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yIiax MEXAY XOpAaMH (CEeKyIIMMH) W YT MEXIy KacaTeJIbHOW H
XOp/I0H NpH PEIIEHNN T€OMETPUIECKHX 3a/1ay.

Bragers moHATHEM ONMCAHHOTO YETHIPEXYTOJIbHHUKA, IPUMEHATH CBOWCTBA OIMMCAHHOIO

[IOKyMEHT CO3aH B 3MeKTPOHHOM hopRAlREI DS B REOH SHSE3 kL dh MPOROIM B GROARCTCTBYIOIINE BBIYUCIICHHS C 0 3NEKTPOHHbINA
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TOA00MS U TPUTOHOMETPHUH (ITOIB3YSCH, TIe HEO0XO0INMO, KATBKYIIATOPOM).

9 KJIACC

e 3HaTb TPUTOHOMETPHUYECKHE (YHKIHMH OCTPHIX YIJIOB, HAaXOOUTh C HMX IOMOIIBIO
pa3NUYHbIE BJIEMEHTHl NPSMOYTOJIBHOTO TPEYroJbHUKA («pEIIeHHE MPSIMOYTOIbHBIX
TPEYTOJIbHUKOB»). HaxomuTe (C TIOMOIIBIO KaJdbKyNsATOpa) MAIWUHBI W YTIBL IS
HETaOIMYHBIX 3HAYCHHN.

e [lomp3oBaThcst  (hopMylaMu  TPUBENECHHUS W OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOXKJIECTBOM  JUIA ~ HAXOXKIEHUS COOTHOIICHWH MEXIy TPUTOHOMETPHYECKUMHU
BEITUYUHAMU.

e lcnonb30BaTh TEOPEMbl CHHYCOB U KOCHHYCOB JJIsl HAXOXKACHUS Pa3InUHBIX JIEMEHTOB
TpEYrojbHUKa («pEIICHUE TPEYroJbHUKOBY), TMPUMEHATH WX TPH  PEIICHUU
TeOMETPHYECKUX 3ajad.

e Bragers MNOHATUAMH TpeoOpa3oBaHUSl MOJOOMSA, COOTBETCTBEHHBIX JIIEMEHTOB
nmono6HbIX ¢uryp. Ilomp3oBaTbcs CBOWCTBAMHU IMOA0OWS MPOU3BONBHEIX (UTYD, YMEThH
BBIYHCIIATH JUTMHBI ¥ HAXOJUTD YTIIBI y MOA00HBIX Quryp. [IpumensTs cBoiicTBa mogo0us
B TIPAKTHYECKUX 3a7adax. YMETh MPHUBOAWTH TNPUMEPHl MOAOOHBIX GUTYp B
OKPY>KaroIeM MHPE.

o [lomb30oBaTbesl TEOpEeMaMH O MPOU3BEACHUH OTPE3KOB XOPJ, O MPOHM3BEICHHHU OTPE3KOB
CEKYILIHUX, O KBaJpaTe KacaTeIbHOM.

e [lomp30BaThCsl BEKTOpaMH, ITOHMMATh WX TEOMETPHUYECKHH M (PU3UYECKHIA CMBICT,
MIPUMEHATH UX B PEIICHUH T€OMETPUIECKUX U (PU3NIECKUX 3a1ad. [[puMeHsITh cKalsipHOe
MMPOU3BEACHUC BEKTOPOB JI HAXOXKACHUA NJIMH U YIJIOB.

e [lomp30BaThCs METONOM KOOPIWHAT HA IUIOCKOCTH, NPUMEHSITh €r0 B PEIICHUH
TCOMETPHUYECKHUX M MPAKTHYECKHX 3a/1a4.

e Brnaners MOHATHAMH TIPABUIFHOTO MHOTOYTOJBHHKA, UTHHBI OKPYKHOCTH, JITUHBI TYTH
OKPY>KHOCTH U PaJuaHHON MEpHI yIiia, yMETh BBEIYHCIATH IDIOMIANb Kpyra M €ro 4acTe.
[IpumeHaTh oTyYeHHBIE YMEHHS B TPAKTHYECKHX 3a/1a9ax.

e HaxoauTe ocu (WM LEHTPHI) CHMMETPUHN (DUTYpP, TPUMEHSTH JBMKEHUS TUIOCKOCTH B
HNPOCTEUIINX CITydasX.

e [IpuMeHsATH MONTydYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHUECKUE MOJIEIH JIJIs
3aJda4 peaﬂbHOﬁ JKN3HU U MMPOBOJUTH COOTBETCTBYIOHIMC BBIYUCIICHUA C IMPUMCHCHHUEM
noJo0Msl W TPUTOHOMETpPHYECKMX  (QYHKOUMHA  (MONB3ysch, THAe HE00XOAUMO,
KaIIbKYIIATOPOM).
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TemaTnuyeckoe mianupoBanue — «MareMaTn4ecKuil NPaKTUKYM»
7 kaacc (1 wacos * 34 nedenu = 34 yacos)
Ne Tema Kou- JesiTeIbHOCTD YUYMTEJIS C Y4€TOM DnekTpoHHBIE (IIU(PPOBHIE) 00pa3oBaTeTbHbIE
n/n BO pabouell IPOrpaMMbl BOCIIHTAHUS pecypcsl
4acoB
1 UucoBbie BRIPAKEHUS 1 e [pHBJEKATH BHUMaHHE https://resh.edu.ru/subject/lesson/7261/conspect/
o0yuaromuxcs Kk o0cykaaeMoil Ha https://resh.edu.ru/subject/lesson/5668/train/
- ypoKe HHPOPMAITUH, AKTUBU3AIH https://resh.edu.ru/subject/lesson/1269/
2 CpaBHEHHE SWCIIOBKIX BHPaKEHHH 1 [M03HABATEIILHOMICATEIILHOCTH https://resh.edu.ru/subject/lesson/1344/
00y4aroNUXCS; https://resh.edu.ru/subject/lesson/1210/
3 Tponopuuu 1 e MOOYXIaTh OOYJAOIINXCS .
co0JII0IaTh HAa YPOKE MPUHIIUTIBI https://resh.edu.ru/subject/lesson/7278/conspect/
y4eOHON JUCIUTUIUHBI U
4 [IponeHTsI 2 caMOOpTraHHU3aIliH; https://resh.edu.ru/subject/lesson/1142/
® [IPUMEHSThH Ha ypOKe https://resh.edu.ru/subject/lesson/1377/
_ _ HWHTEPaKTHBHBIE (OPMBI pabOTHI €
S YpapHeHHUs C 0/1HOH NepeMEHHON 1 06yuaroImuMucs: rpynmnosas pabora https://resh.edu.ru/subject/lesson/2572/start/
i paboTa B 1mapax, KOTOpbIe y4aT
6 PellICHHE THHEHHBIX YPABHEHHIL C 3 06yqa}0m£1x05{ KOMaHHolpaboTe u https://resh.edu.ru/sub]:ect/lesson/ 1035/
MoTyTTeM B3aMMOJICUCTBHIO C IPYTUMU https://resh.edu.ru/sub;ect/lesson/Z120/start/
00yYarONIUMHUCS; https://resh.edu.ru/subject/lesson/4927/conspect/
7 PeieHre NMHEWHBIX ypaBHEHUH C 3 ® OpraHu30BBIBATH IIE(PCTBO
napameTpamu SPYIUPOBAHHBIX 00YUYAIOIIUXCSA HATUX https://resh.edu.ru/subject/lesson/3751/conspect/
HEYCIEBAIOIIMH OJTHOKIACCHUKAMH,
8 Pelennie TeKCTOBBIX 3aa4 2 Jaroriee 00yJaronMMcsi COIIMATBLHO https://resh.edu.ru/subject/lesson/7258/main/
3HAYUMBIH OTIBIT COTPYJHUYECTBA H https://resh.edu.ru/subject/lesson/1327/
9 Pemenne koMOMHATOPHBIX 33129 2 B3aMMHOM TMTOMOLIIH, .
Tepe6OpOM BAPHAHTOB ® peanHu30BHIBATh https://resh.edu.ru/subJ.ect/lesson/61 19/conspect/
BOCIIMTATEJIbHBIC BO3MOYKHOCTH B https://resh.edu.ru/subject/lesson/7275/start/
10 Penrenne koMOMHATOPHBIX 33124 € 2
ITOMOTIBIO TpadoB.
11 Komb6unraTopHOE paBUiIo0 YMHOKEHUS 2
12 [lepecranoBku. dakropua. 2
13 CraTucTuyecKkue XapakTepUCTHKH 2
Habopa JaHHBIX.
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14

[IpeobpazoBanne OYKBEHHBIX
BBIpaYKEHU.

15

I[eJ'ICHI/IC MHOT'OY4JICHAa Ha MHOI'OYJICH

16

Bo3BeneHue 1By4icHa B CTENECHb.
Tpeyronphuk [lackans.

17

Jluneitapie o aHTOBBI ypaBHEHHUS

18

Cucrembl IMHENHBIX YpaBHEHUH ¢
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TemaTnuyeckoe miaHupoBanue — «MareMaTudecKuid NPAKTHKYM

8 knacc (1 uacos * 34 nedeau = 34 uacos)

Ne Tema Kou- JesiTeIbHOCTD yYUTeEJISA € dueKkTpoHHBbIE (LM (pPOBBIE) 00pa3oBaTEIbHbIE PECYPCHI
n/n BO y4eToM padouei mporpaMmbl
4acoB BOCTIMTAHUS

1 Jenenue Ha yactu 2 e IIpuUBJIEKATh BHUMAaHUE https://resh.edu.ru/subject/lesson/1969/start/
2 OTtHomeHus «00JbIIe», «MEHbIIe» | 1 oOydaromuxcs K 00Cy)aaeMoin https://resh.edu.ru/subject/lesson/4050/start/
3 COOTHOILICHUS MEXKTY 2 Ha ypoke HH(POpMaIIHH,

parroHaIbHBIMHU YHCIaAMH AKTUBH3AIIMH [T03HABATEIIHHON https://resh.edu.ru/subject/lesson/2914/start/
4 [IporieHTHI ¥ ypaBHEHHUSI 2 JEATETBHOCTH 00YJarOIINXCS; https://resh.edu.ru/subject/lesson/1977/train/
5 ToproBo-/1eHeKHbIC OTHOIICHHS 3 e nobyxnaath obydaromuxcs | https://resh.edu.ru/subject/lesson/2559/main/
6 BkunazpiBaiite neHbIU 2 coboaTh Ha ypoke npunnunsl | https://resh.edu.ru/subject/lesson/2937/main/
7 [TpaBrIIO BBIYMCIIEHUS CIIOKHBIX 1 Y4eOHOM AMCIHILTHHBI

IIPOLICHTOB CcaMOOpraHu3aluu, https://resh.edu.ru/subject/lesson/5223/conspect/
8 PaznuuHble BUIBI qUArpaMM. 3 ¢ [PUMCHATH Ha yPOKC ‘

UTeHne quarpaMmm WHTEpPaKTUBHBIE (POPMBI pabOTHI https://resh.edu.ru/subject/lesson/6922/start/315615/
9 Coszanue auarpaMm ¢ IOMOMIBIO | 3 COOYHaKOUIMMHUCS: TPYNTIOBAs _

3IEKTPOHHbIX TaGIHLL pabota nim paboTa B mapax, https://resh.edu.ru/subject/lesson/5817/conspect/
10 Buibl 337124 Ha paboTy 1 KOTOpBIE ydaT 00y4daromnuxcs https://resh.edu.ru/subject/lesson/7763/conspect/
11 3a1auH Ha KOHKPETHYIO PaboTy 1 KOMaHIHOWpaboTe https://resh.edu.ru/subject/lesson/7763/conspect/
12 3anaun Ha AGCTPAKTHYIO pabOTy 3 B3aUMOJICICTBUIO C IPYTUMU https://resh.edu.ru/subject/lesson/7763/conspect/
13 3ajaun Ha ABUKEHUE B OJTHOM 2 0OyuaroHMMHC; ) )

HanpaBJIeHAN e opranusoBbiBath medcero | https://resh.edu.ru/subject/lesson/5248/train/

SPYIUPOBAHHBIX 00YUAIOIINXCS
14 igﬁ;?;;;{iiﬁmel{ne B pasibix 2 HAJl UX HEYCIIEBAIOIIUMU https://resh.edu.ru/subject/lesson/5248/train/
OJTHOKJIACCHUKAMH, JIaloIiee

15 giﬁ?}ngiTiBHmeHHe o 3 00yJaroIIUMCst COIHATEHO https://resh.edu.ru/subject/lesson/2517/main/
16 3ajauu, pemaeMble C IOMOIIbIO 3 SHATHMBIH OTIBIT . hitos://resh.eduru/subiect/] 17272 start/

CHCTEM ypaBHeHHii COTPpYAHUYECTBA U B3aKUMHOU ttps://resh.edu.ru/subject/lesson start
17 HTorosoe 3aHsaTHE 1 TIOMOTIH,

® peaJM30BHIBATH

[okymeHT co3gaH B anekTpoHHon copme. Ne 248 ot 16.09.2025. UcnonHuTens: Wapunosa W.P.
Ctpanuua 19 n3 23. Ctpanuua cosgara: 16.09.2025 12:04

il INIEKTPOHHBIH
=¥ TATAPCTAH



BOCITUTATEIILHBIE BO3MO)KHOCTH
B Pa3IMYHbBIX BHJIAX
JEATeILHOCTH 00YdJaroImuXxcs Ha
OCHOBE BOCTIPHSITHS 3JICMEHTOB
NEeHCTBUTEIILHOCTH : aHAJIN3
MPOOJIEMHBIX CUTYalUi;

® OpraHW30BBIBATH IS
00y4alOIINXCS CUTYaIUi
CaMOOLIEHKH (KaK y4eOHBIX
JTOCTHKEHUH OTMETKaMH,TaK
Y MOpaJIbHBIX, HDABCTBCHHBIX,
IPaKIAHCKHUX ITOCTYIKOB);

e (dopmupoBats y
00y4aromuxcst rpaXk 1aHCKOU
MO3HIUH,CIIOCOOHOCTH K
TPYIy ¥ )KH3HU B YCIOBHUSX
COBPEMEHHOT'O MHpa;

® CO31aBaTh
JIOBEPUTEIIbHBIIN
MICUXOJIOTUYECKUI KITMMAaTB
KJIacce BO BpeMsl ypoKa.
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TemaTnuyeckoe miaHupoBanue — «MareMaTuyecKuid NPAKTHKYM

9 knacc (1 wacos * 34 nedeau = 34 uacos)

Ne Tema Kon- | JlessiTeIbHOCTH yYUTEJIA C y4€TOM DJleKTpoHHbIe (Hu(poBbIe) 00pa3oBaTelbHbIE
n/n BO pabo4eil nporpaMMsl pecypcsl
4acoB BOCIIUTAHUS

1 N3 ucropuu pa3Butus GyHKIMH 1 e [IpPHUBIICKATh BHUMAaHHE

crocoObI 3aaHus QYHKIIUHA oOyuaromuxcs k oocyxnaemoii Ha | https:/resh.edu.ru/subject/lesson/1555/start/
2 Yro noHnMaTh o HOpMyIIOH, 1 ypoke nH(MOpMAIHH, aKTHBH3AIMA

3anaromeil GyHKuo? [I03HABaTEIbHONIEITEIbHOCTHU

OO6pazoBaHue KI1accoB PYHKIIHIA. 00yYarOIIUXCS; https://resh.edu.ru/subject/lesson/3182/main/
3 PaspsiBHBIC pyHKIINN 1 e 100YX1aTh 0Oy4arOMIUXCS https://resh.edu.ru/subject/lesson/2569/start/
4 KycouHo-nunelinble QyHKIUH 1 CO0JTI01aTh HA YPOKE PUHIIUIIBI https://resh.edu.ru/subject/lesson/2912/main/
5 [MocTpoenue CaokKHbIX GyHKIMH. | 1 y4eOHOM TUCIUTUINHBI U https://resh.edu.ru/subject/lesson/1994/main/
6 Omnpenenenue cioxxHo GyHKIuu | 1 caMOopranu3aluu, .

10 rpaduKy. ® [PUMEHSTH Ha YPOKE https://resh.edu.ru/subject/lesson/6124/train/
7 [ pahHKH MHOTOUIICHOB 1 WHTEpaKTHBHBIC PopMbI paboThl ¢ | https://resh.edu.ru/subject/lesson/5176/main/
8 I'paduku 1poOHO-parMOHANBHBIX | 1 00Y4YaIOMMHCS: IPYIIIOBAs ' .

yHKLWMIA pabota miu paboTa B mapax, https://resh.edu.ru/subject/lesson/2912/main/
9 Monyiu 1 KOTOpBIE yUaT 00y4aroluxcst https://resh.edu.ru/subject/lesson/6862/train/
10 ViccnenoBanme QyHRKIHi 1 KOMaHIHOWPaboTe 1 https://resh.edu.ru/subject/lesson/6124/start/
11 3auetHas paboTa 1Mo 1 B3AMMOJICHCTBHIO C APYTHMH

UCCIIEI0BaHUIO (DYHKIIMU U 06yHaroMIMHCS;

NOCTPOEHHIO ee rpauka ® OpraHu30BBIBATH IIE(PCTBO
12 | JlenieHye MHOTOUICHOB YTOMKOM. | 1 3PYAUPOBAHHBIX 00YJaIOIIUXCSI https://resh.edu.ru/subject/lesson/5298/conspect/
13 Pasnoxenue kBagpaTHOro 1 HaJl UX HEYyCNCBAIOMMH

TpEeX4IeHa Ha MHOKUTEIN OIHOKIACCHUKAMHU, NIAIOIICe

' OVUYAIOIIUMCS COITHATBHO

Brinenenue kBajpaTHOro 00y4 ) )

Tpef(qﬂeHa B 3HAYUMBI OTBIT cOTpyAHMYecTBa | https://resh.edu.ru/subject/lesson/1991/main/
12 Cokpanienne apobei 1 ¥ B3aUMHOM TTOMOIITH; https://resh.edu.ru/subject/lesson/7777/train/233131/
15 YpaBHEHUS], TPUBOJUMBIE K 1 ¢ pealu3OBLIBATL

KBaJIpaTHBIM BOCITUTATEIbHBIE BO3MOXKHOCTH B | https://resh.edu.ru/subject/lesson/2740/main/
16 Pemenne 6MKkBagpaTHBIX 1 Pa3IMYHBIX BUJAX NEATEIBHOCTU

yYpaBHEHUN 00y4aromuxcsi Ha OCHOBE https://resh.edu.ru/subject/lesson/3137/start/
17 Pemenue npoOHO-paninoHanbHbIX | | BOCIIPHUSATHS JIEMEHTOB

paBHEHHH AeHCTBHTEALHOCTH: AHATHS
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18

Pemenue cuctem ypaBHeHMi 1
CTEIICHH.

19

Pemenue cuctem ypaBHeHU 2
CTENEHU

20

Cucrembl pallMOHATIBHBIX
YpaBHEHUI

21

VYpaBHeHus1, cofepxKaiine
IIEPEMEHHYIO 110J] 3HAKOM
MOJYJIS.

22

WppanmonansHble ypaBHEHUS.

23

I'padmueckuii ciocob pemeHus
YPAaBHEHUH U CUCTEM YPaBHEHHMU

24

Pewmenne 3amau ¢ nomounipro
YPAaBHEHUH U CUCTEM YPaBHEHHMU

25

3asayu Ha IPOLEHTHI.

26

3ayeTHas paboTa O PELICHUIO
YpaBHEHUH U CUCTEM ypaBHEHUIN

27

Pemenue HCPABCHCTB 1 creneHu.

pewnth TecTel Ha OUTIN

28

Pemrenne HepaBeHCTB BTOpOit
CTEIIEHU

29

Pemenne HepaBeHCTB METOAOM
MHTEpBajia

30

Pemenue cucrem HEPaBCHCTB

31

3aueTHas paboTa M0 PEeleHUI0
HEPaBEHCTB

32

OTBevaeM Ha BOIIPOCHI

MpOOJEMHBIX CUTYaIU;

® OpraHU30BBIBATH IS
00yJaroImuxcs CUTyaun
CaMOOIICHKH (KaK y4eOHBIX
JIOCTYDKCHHI OTMETKaMHM,TaK U
MOpaJbHBIX, HDABCTBEHHBIX,
IpaX/1aHCKUX IIOCTYIIKOB);

e (opmMupoBaTh y
oOy4aromuxcst rpakKIaHCKOM
MTO3UIUU,CTIOCOOHOCTH K TPYIY
Y )KU3HU B YCIOBUAX
COBPEMEHHOTO MHUPA;

e Co31aBaTh
JIOBEPUTEIIbHBIN
MICUXOJOTHYECKHUI KIIMMAaTB
KJIacce BO BpeMsl ypoKa.

https://resh.edu.ru/subject/lesson/2741/train/
https://resh.edu.ru/subject/lesson/1999/start/
https://resh.edu.ru/subject/lesson/2000/start/
https://resh.edu.ru/subject/lesson/4134/start/
https://resh.edu.ru/subject/lesson/5569/conspect/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/1560/start/

https://resh.edu.ru/subject/lesson/2000/start/
https://resh.edu.ru/subject/lesson/6910/start/236835/

https://resh.edu.ru/subject/lesson/3118/main/
https://resh.edu.ru/subject/lesson/3118/main/
https://resh.edu.ru/subject/lesson/1996/main/

https://resh.edu.ru/subject/lesson/2001/main/
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Jluct cornacoBaHus k gokymeHTy Ne 248 ot 16.09.2025
MHnunaTop cornacosanus: WWapunoea W.P. Qupektop
CornacoBaHue nHnyumpoBaHo: 16.09.2025 12:04

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Wapwnnosa W.P. 16.09.2025 - 12:04
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