[Ipunoxenue

K OCHOBHOM 00pa30BaTeIbHOM Mporpamme
OCHOBHOTO 00IIIeT0 00pa30BaHUsI

MKOY Bbermunkas COII

Ha 2022-2024 yueOHbIl 1O

PABOYAA

ITPOI'PAMMA

VYUYEBHOI'O KYPCA
«MarTeMaTuKa»

(st 5-6 KTaccoB 00pa30BaTENLHBIX OPTraHU3AIHA)

2022



INOACHUTEJIbBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA "MATEMATHKA"

Pabouas mporpamMma mo marematuke JUisi oOywaroummxcs 5-6 kiaccoB paspaboTaHa Ha
ocHoBe DenepaqbHOr0 roCy1apCTBEHHOTO0 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO OOIIIETO
oOpa3oBaHMsi C Y4YETOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEABIBISIEMBIX K
MaTeMaTHYeCKOMYy OOpa3oBaHWIO, W TPAIUIMI POCCHIMCKOrO 00pa3oBaHUs, KOTOpPbHIE
o0ecreYnBarOT OBJAJCHUE KIIOYEBHIMH KOMIIETCHLUSAMU, COCTABIISIOIMIMMUA OCHOBY JUJIS
HENPEPBIBHOIO 00pa3oBaHUs M CAMOPA3BUTHUS, a TAKXKE LEJIOCTHOCTh OOILIEKYJIBTYPHOTO,
JUYHOCTHOTO M MO3HABATENILHOTO pa3BUTHs oOyuarouiuxcs. B paboueit mporpamme yuTeHbI
uaeu U nojoxkeHuss KoHuenmuu pasBUTHS MaTeMaTHUeCKOro oobpazoBaHusi B Poccuiickoi
®enepaunu. B snoxy undposoi TpaHchopManuu Bcex cep UeTOBEUECKOH JEATEIbHOCTH
HEBO3MOXHO CTaTh 0OPa30BaHHBIM COBPEMEHHBIM UeJIOBEKOM 0e3 0a30BOM MaTeMaTHU4YEeCKON
IOATOTOBKU. YK€ B IIKOJIE MAaTEMaTHKa CIYXUT OIOPHBIM INPEIMETOM I H3yYCHHUS
CMEXHBIX JHUCHMIUIMH, a TIOCJ€ UIKOJBl peaJbHON HEOOXOAUMOCThIO CTAHOBHUTCS
HEenpepbhIBHOE 00pa3oBaHuE, 4YTO TpPeOyeT MOJHOLIEHHON 0a30Boil 0011e00pa3oBaTeIbHON
IOJATOTOBKH, B TOM YUCJIE U MATEMATHYECKOM.

OT0 O00YCIOBJIEHO TE€M, YTO B HAIlM JHU PACTET YHUCIO NpodeccHil, CBA3AHHBIX C
HENOCPEICTBEHHBIM NPUMEHEHUEM MaTeMaTUKU: U B cpepe dKOHOMHKH, U B Ou3HEce, U B
TEXHOJIOTUYECKNX OOJacTAX, W Jake B TyMaHUTapHbIX cdepax. Takum o00pa3om, Kpyr
IIKOJIbHUKOB, JJI1 KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAUUMbIM ITPEAMETOM, PACILIHUPSIETCA.

[IpakTHyeckasi MOJIE3HOCTh MaTeMAaTUKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SBISIFOTCS
(dbyHIaMEeHTaJIbHbIE CTPYKTYPBI HAILIETO MUPA: TPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHbIE
OTHOLUEHUSI OT IMPOCTEUINMX, YCBAWBAEMBIX B HENOCPEACTBEHHOM OIIBITE, 10 JIOCTATOYHO
CJIOKHBIX, HEOOXOJIMMBIX IUIsl Pa3BUTHs HAYYHBIX M NPUKIAAHBIX HJeH. be3 KOHKpeTHBIX
MaTE€MaTUYECKUX 3HAHUM 3aTPYJHEHO MOHUMAaHUE MPUHIHUIIOB YCTPOMCTBA U UCIOJIb30BaHUS
COBPEMEHHOM TEXHUKM, BOCHPHUATHE U HHTEPIIpPETAIlUs pa3HOOOpa3HOW COIMAIbHOM,
SKOHOMHUYECKOH,  MOJuUTHYeCKOM  uH(popmanuu,  Manod(p(exkTuBHAa  MOBCEIHEBHAs
[IpaKTU4YeCKas AeATENbHOCTh. KakIOMy 4eJIOBEKY B CBOEH JKM3HU MPUXOIUTCS BBIIIOJIHATH
pacuéTbl M COCTABJIATH AJITOPUTMbI, HAXOAUTh M TMPUMEHATH (GOPMYJIbl, BIAJCTh
OPaKTUYECKUMH TpUEMAMU TE€OMETPUUYECKUX H3MEPEHHM U  MOCTPOEHUM, YUTaTh
uHbOpMaIIMIO, MPEACTABICHHYIO B BUJE TAaOJHUIL, AUarpaMm U rpaduKoB, KUTh B YCIOBHSIX
HEONpeeIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITUH.

OnHOBpPEMEHHO ¢ pacuIiMpeHrneM chep NpuMEeHEHUs] MaTEMAaTUKH B COBPEMEHHOM OOIIECTBE
BcE 0oJiee Ba)KHBIM CTAHOBUTCS MAaTEMAaTUYECKUH CTHJIb MBILUICHUS, MPOSBISIOLIUICT B
onpeneaEHHbIX YMCTBEHHBIX HaBblKax. B mporecce H3ydyeHHMs] MaTeMAaTUKH B apceHal
npUEMOB U METOJIOB MBIIIJICHUS YEJIOBEKA ECTECTBEHHBIM 00pa30M BKJIFOYAIOTCS MHIIYKIUS U
NeAyKiusi, o000OueHne M KOHKpETU3allMs, aHajau3 MW CHUHTe3, Kiaccupukauus u
cucrteMarusanus,  abctparupoBaHue U aHajgorus.  OOBEKTBI  MaTEMaTUYECKUX
YMO3AKJIIOUEHHUI, MpaBuWja HMX KOHCTPYHPOBAaHUSA PACKPBIBAIOT MEXAHU3M JIOTUYECKHX

MOCTPOEHUM, CIMOCOOCTBYIOT BBIpaOOTKE YMEHHsS (HOpPMYyIUpPOBaTh, OOOCHOBBIBATH MU



JIOKa3bIBaTh CYXXIEHUS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbllIUIeHUE. Benymas posib
NPUHAJICKUT MaTeMaTuKe U B (POPMUPOBAHUHU AITOPUTMUUYECKON KOMIIOHEHTHI MBIIUICHUS
M BOCIUTAaHUM YMEHHMH JEHUCTBOBATh II0 3aJaHHBIM aJIrOPUTMaM, COBEPIIEHCTBOBATh
M3BECTHBIE M KOHCTPYMpPOBATh HOBbIE. B mponecce pemieHus 3ajad — OCHOBOW y4eOHOU
NEATEIIbBHOCTH Ha ypOKax MaTEMAaTHKW — Pa3BUBAIOTCS TaKKe TBOpYECKas U MPUKIAAHAsS
CTOPOHBI MBIIUICHUS.

OOyuenne wmareMaTuke Ja€T BO3MOXXHOCTh pa3BUBaTh y OOy4aloUmMxcs TOYHYIO,
palMoHaNbHYI0 W WHGOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoliee MOAXOMASIINE
S3bIKOBBIE, CAMBOJIMYECKHE, TpaUUECKUE CPECTBA ISl BBIPAKEHUS CYKICHHUM U HAIJISITHOTO
UX TIPEACTABICHUS.

Heo6xoaumbiM KOMIIOHEHTOM OOIIEH KYyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU SIBISIETCS
00111ee 3HAKOMCTBO C METOJIaMH TTO3HAHUS JEUCTBUTEIBLHOCTH, IPEACTABICHUE O MPEIMETE U
METO/JaX MaTEeMaTHUKHU, UX OTIMYMH OT METOJOB JIPYTHX ECTECTBEHHBIX UM T'yMaHUTAPHBIX
HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MAaTEMAaTHKU JJIsl PEIICHUS HAYYHBIX U MPUKIATHBIX
3amau. Takum 00pa3zom, MaTeMaTHYecKoe 00pa30BaHKe BHOCUT CBOM BKJIaJ B JOPMUPOBAHUE
oO11el KyIbTYphI YeJIOBEKa.

N3ydeHnne maTeMaTUKU TaKKE CIIOCOOCTBYET ACTETHYECKOMY BOCIHMTAHUIO 4YEJIOBEKa,
MOHMMAHUIO KpPAacOTbl M H3AIIECTBA MAaTEMAaTUYECKUX PACCYXKICHUW, BOCIPUATHIO

reOMETPUYECKHUX (POPM, YCBOCHHIO UAEU CUMMETPHH.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA
[IpuopuTeTHBIMU HEIAMH 00yUEHU MaTeMaTUKe B 5-6 Ki1accax sSBISIOTCS:

— TPOAODKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEeMAaTUYECKUX MOHATUH (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas @urypa), OOECHeunBaOIUX MPEEMCTBEHHOCTh U
MEePCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaAHMS 00YUYaIOIINXCS;

— pa3BUTHE HWHTEJUIEKTYaJbHbIX M TBOPYECKHX CIOCOOHOCTEW OOydarouumxcs,
MO3HABATENIbHON aKTMBHOCTH, HCCJIENOBAaTEIbCKMX YMEHUHM, UWHTEpeca K

HN3YUYCHUIO MAaTCMATHKH,;

— HNOABCACHUC 06yqa}0m1/1xc;1 Ha JOCTYIIHOM IJiI HHX YPOBHC K OCO3HAHUIO
B3aNMOCBA3U MATCMATHUKH U OKPYIKAOIICTO MUpA,

— (dopmupoBaHre (PYHKIIMOHATBHON MaTEeMaTHYECKOWM TIPAMOTHOCTH: YMEHHSI
pacmo3HaBaTh MAaTEMAaTUYECKHE OOBEKTHI B PEATBbHBIX JKU3HCHHBIX CHUTYAIUsX,
NPUMEHSATh OCBOCHHBIC YMEHUS U1 PELICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1ady,
MHTEPIPETUPOBATh IIOJIyYEHHBIE pPE3yJIbTaThl U OLEHMBATHL HUX HA COOTBETCTBUE
MPAKTUYECKON CUTYaLUU.

OcHOBHBIC JIMHHM COJEPKaHUSI Kypca MaTeMaTWKu B 5-6 kjaccax — apudmMeruyeckas u

reoOMCTpHYCCKas, KOTOPBLIC PA3BUBAIOTCA IIapalJICJIbHO, KaxXjdasd B COOTBCTCTBUHU C



COOCTBEHHOM JIOTUKOW, OJHAaKO, HE HE3aBHUCHUMO OJHA OT JOPYrod, a B TECHOM KOHTAaKTe U
B3auMozeiicTBun. Takxke B Kypce MPOUCXOAUT 3HAKOMCTBO C JJIEMEHTaMu aiureOpel U
OMHCATEIbHON CTATUCTUKH.

N3yuyenue apudmeTrueckoro Marepuana HAa4YMHAETCS CO CHCTEMaTH3alud M Pa3BUTHS
3HAHUW O HaTypaJbHBIX YHUCIAX, IOJYyYEHHBIX B HadaidbHOW Mmikozie. Ilpu stom
COBEpUICHCTBOBAHNE BBIYMCIUTEIBHON TEXHUKH M (OPMHUPOBAHHE HOBBIX TEOPETUUECKUX
3HaHUW COYETAETCA C Pa3BUTHEM BBIYMCIUTENBHON KyJIbTYphI, B YACTHOCTH C OOyUYeHHEM
IPOCTEHIINM NpUEMaM MPUKUAKU U OLEHKU PE3YyIbTaTOB BHIYUCICHUN.

Jlpyroit KpymHslii OJOK B coAep aHUH apu(pMeTHYecKod JUHMM — 3TO ApobOu. Hauamo
U3y4eHUs OOBIKHOBEHHBIX U JIECATUYHBIX JApoOei OTHECEHO K 5 Kiaccy. DTO MEpBbIM ATal B
OCBOEHUU APOOE, KOr/ia MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMU, IIOHATUSMU TEMBI.
[Ipu »TOM paccMoTpeHue OOBIKHOBEHHBIX JApOOE B MOJMHOM O0BEME MPEALIECTBYET
U3YYEHHUIO JIECATUYHBIX JpoOel, UTO 1e1IeCO00pa3HO C TOYKHU 3PEHHUS JIOTUKU H3JI0KEHUS
YUCJIOBOM JIMHUM, KOTJla MpaBUJIA ACHUCTBUU C AECATUYHBIMU APOOSIMU MOXHO OOOCHOBATH
y’K€ HU3BECTHBIMH aJIrOPUTMaMHU BBINOJIHEHUS JEHCTBUI € OOBIKHOBEHHBIMHU JIPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMU JPOOSIMM  PACHIMPUT BO3MOXKHOCTH [UIsl TIOHUMaHUS
oOyJarouuMucs MPUKIAJHOTO TNPUMEHEHHS HOBOM 3alUCU TpPU HM3YYEHUH JAPYTHUX
IIPEIMETOB U IPU IPAKTUYECKOM HcIonb3oBaHnu. K 6 Kiaccy OTHECEH BTOpOM 3Tam B
U3y4eHUU JIpoOel, TrJae MNPOUCXOAUT COBEPIICHCTBOBAHUE HABBIKOB CpPAaBHEHHS U
npeoOpa3zoBaHus JApoOEi, OCBOCHHE HOBBIX BBIYMCIHMTENBHBIX AJITOPUTMOB, OTTaYMBaHUE
TEXHUKHU BBIYHMCIICHUM, B TOM YUCIIE€ 3HAYEHUH BBIPAXKEHHM, COAEpKAIIUX U OOBIKHOBEHHBIE,
U JIECATUYHbIE APOOH, YCTAHOBJICHUE CBSA3EH MEXIAY HUMHU, PACCMOTPEHUE TPUEMOB pELICHUS
3aja4 Ha qpoou. B Havasne 6 kiiacca MpOMCXOAUT 3HAKOMCTBO C MOHSTHEM IPOLIEHTA.

OC0OEHHOCTBIO U3YYEHUS TOJIOKUTENIbHBIX U OTPULIATEIBHBIX YUCEN SIBISETCA TO, YTO OHU
TaK)K€ MOTYT pacCMaTpuBaTbcs B HECKOJBKO 3TanoB. B 6 Kilacce B Hayane M3y4YEHUS TEMbI
«IlonoxuTenbHble U OTpULIATENbHBIE YKCIa» BblAenseTcs noareMa «Llensie uncnay, B pamkax
KOTOPOH 3HAKOMCTBO C OTPUUATEIbHBIMH YWCIAMU U JACUCTBUSMU C MOJIOKHUTEIbHBIMUA U
OTPULIATEJIBHBIMU YHUCJIAaMU IPOMCXOJUT HAa OCHOBE COAEPKATEIBHOIO MOAXO0JA. OTO
NO3BOJISIET HAa JIOCTYIIHOM YPOBHE IO3HAKOMUTH YYallMXCSl MPAKTUYECKH CO BCEMHU
OCHOBHBIMHU TMOHSATUSMH TE€MbI, B TOM YHCJIE€ U C NpaBUJIaMH 3HAKOB IPHU BBINOJHEHUU
apuPMETUICCKUX JICHCTBUM.

[Ipy oOydeHMM pelIEHHI0 TEKCTOBBIX 3aJad B 5-6  kjaccax  MCHOJB3YIOTCS
apumernyeckue NpUEMBI penieHus. TeKCTOBbIE 3aJayd, pellaeMble NpU OTpabOTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5-6 Kilaccax, pacCMAaTpUBAIOTCS 3aJadyM CIEAYIOIIMX BHJIOB:
3aJlaud Ha JIBIJKEHHME, Ha YacTd, Ha MOKYIKH, Ha pabOTy M NPOU3BOJUTEIBHOCTh, Ha
OPOLEHTHl, Ha OTHOUIEHUS W mpomnopuud. Kpome Toro, oOywaromiyecs: 3HaKOMATCSA C
npuéMaMu peleHus 3anad nepedopoM BO3MOXKHBIX BapHaHTOB, ydarcsd padboTath C
uH(popmaIuen, NpeacTaBIeHHON B (opMe TaOIUI] WA JUATPAMM.

B paboueit  mporpaMMe  mpeaycMOTpeHO  (OPMHUPOBAHUE  MPOIEIEBTUUYECKUX
aireOpanvecKkux INpeacTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOIO YHMCJIa B 3aBUCHUMOCTH OT

MAaTEMAaTH4YCCKOIO KOHTCKCTAa BBOAMTCA IIOCTCIICHHO. BYI(BGHHaH CHUMBOJIMKa MHPOKO



UCIIOJIB3YETCsI MPEX/IE BCETO IS 3alMUCH OOLIMX yTBEPXKACHUN U MpeIoKeHu, GopMyll, B
YaCTHOCTH VISl BBIYMCIIEHUSI TEOMETPUUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTENS YUCIA.
B kypce «MareMaTtuku» 5-6 KiIacCOB IIPEICTABIICHA HAITISIHASL TEOMETPUS, HAalIPABJICHHAS
Ha pa3BUTHE OOPA3HOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOpakeHUs, N300pa3UTEIbHBIX
YMEHUH. OTO BaXHBIM JTall B H3YyYEHUHM TIEOMETPHUM, KOTOPBIM OCYLIECTBISAETCA Ha
HaIJIAIHO-TIPAKTUYECKOM  YpPOBHE, ONHPAETCd Ha HAMSAHO-OOpa3HOE  MBIILJIEHUE
oOyuaromuxcsi. bojpinas poiap OTBOAUTCS MPAKTUYECKOM JEATENBHOCTH, OIBITY,
HKCIEPUMEHTY, MoJeiaupoBaHuto. OOyuaromuecss 3HAKOMATCS C TIEOMETPUYECKUMHU
¢urypamu Ha MIOCKOCTH U B MIPOCTPAHCTBE, C UX MPOCTEUIINMU KOH(DUTYpAITUIMU, yIaTCs
n300paxkaTb UX Ha HEJIMHOBAHHOW M KJIETYAaTOM OyMmare, paccMaTpHUBAaIOT UX IpOCTeiune
cBolicTBa. B 1mpomecce U3yd4eHMS HaIVBIIHOM TI'E€OMETPUM  3HAHUA, IIOJYYEHHBIC
00y4aromuMucs B HauaJbHOU MIKOJIE, CHCTEMATU3UPYIOTCSA U PACIIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo y4yeOHOMY TIJIaHy B 5 KJacce H3y4yaeTcsl MHTETPUPOBAHHBIA MpeAMET
«MareMartukay, KOTOPBIA BKIIOYACT apu(pMETUUCCKUN MaTepruall U HaIJISAHYIO TEOMETPHIO, a
TaKKe MPOIEICBTUUECKUE CBEJICHUS U3 alireOphl. YUeOHbIN IJ1aH HAa U3yYCHUE MAaTEMaTUKH B
5 KJjacce OTBOJUT HE MEHee 5 YUeOHBIX YacOB B HEJIENI0, B TEUEHUE KaXKI0T0 Tojia 00y4YeHus,
Bcero He MeHee 340 y4eOHbIX YacoB



COJEPKXAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

5 KJIACC

HartypaabHble yncia M HYJIb

Hatypanbnoe uncno. Psa mHarypansasix yncen. Yucno 0. M300paxkenne HaTypaabHBIX YHCET
TOYKaMU HAa KOOPAMHATHOM (4ncioBoil) npsamoi. Ilo3uimonHas cucteMa cuuciaeHus. PuMmckas
HyMepalnMs Kak IpHUMEp HEMO3UIMOHHOM CHCTEMBI CUHCleHus. JlecaTnuHas cucrema
cuucieHus. CpaBHEHHE HATypaJbHBIX YHCEJ, CPaBHEHUE HATYPAJIBHBIX YHCEN C HYJEM.
Crioco6sl cpaBHeHusl. OKpyrieHHe HaTypalbHBIX uucenl. ClI0KeHHE HaTypajbHBIX YHCEl;
CBOICTBO HYJIS IPU CIOXKEHUH. BolunTaHne Kak 1efcTBUE, 00OpaTHOE CIOKEHUIO.

YMHOKEHHE HATypAJIbHBIX YMCEN; CBOMCTBA HYJSA M €AWHHUIIBI DU YMHOXEHHH. [leneHue
KaK JIeicTBUE, 00paTHOE YyMHOXEHHIO. KOMIIOHEHTBI NEWCTBUM, CBSI3b MEXKAYy HHUMHU.
[TpoBepka pesynbpTaTa apudmernyeckoro aerctBus. [lepemectuTenbHOE U COUYETATEIBHOE
CBOWCTBA (3aKOHBI) CIIOKEHUSI U YMHOXKEHUS, PACHPENCIUTEIbHOE CBOWCTBO (3aKOH)
yMHOXeHUs. Vcnonbp3oBanue OykB Ji1si 0003HAUEHUS HEU3BECTHOI'O KOMIIOHEHTA U 3alHCU
CBOMCTB apH(pMeTHUYeCKux JeicTBHM. JlenuTtenu | KpaTHbIE 4YHWCTa, PAa3JOKEHHE Ha
MHOxkuTenu. [IpocTeie u coctaBHbIe yncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenune

¢ ocrarkoM. CTeneHbp ¢ HaTypaJbHBIM IIOKa3aTelIeM. 3aluCh 4YHUCIa B BUAE CYMMBI
Pa3psSIAHBIX CIAracMbIX.

Hucnosoe BbIpakeHHEe. BIYMCIeHNE 3HAYEHUI YUCIIOBBIX BBIPAKECHUH; MOPSAIOK BBIITOJHEHUS
nercTBui. Mcnonp30BaHue NMpY BBIYUCICHUSX IEPEMECTUTEIBHOTIO U COYETATEIBHOIO CBOMCTB

(3aKOHOB) CJIOKEHUS 1 YMHOKEHHUS, paclpeAeIUTEIbHOTO CBOMCTBA YMHOKEHHUS.

[podu

[IpencraBienue o ApoOu Kak crocodOe 3amuMcu 4acTu BeJUYMHbL. OOBIKHOBEHHBIE JTPOOH.
[IpaBunbHbIe W HempaBwibHbIE ApoOu. CmenranHass apoOb; MPEACTaBICHHE CMEIIaHHON
npoOu B BUJIE HEMPABUIBLHOW NPoOU U BBIJEICHHUE IIEJIOW YaCTH 4YKCJIa U3 HEMpPaBWIHHOU
npobu. M3o0paxkenue apoOedt ToukaMu Ha YUCIOBOM mpsiMoil. OCHOBHOE CBOMCTBO ApOOH.
Cokparmenue apo6ei. IlpuBenerue 1po6u kK HOBOMY 3HAMEHATEITIO.

CpaBHenue napo6Oeit. CiiokeHHe W BBIUMTAHHE ApoOei. YMHOXEHUE MU JCJICHHE IpoOei;
B3aMMHO-00paTHbIe poodu. Haxoxknenne 4acTu 1e0ro U 1esoro mo ero yacTu. JlecsaTuanas
3anuchk apoOei. [IpeacraBieHue aecaTudHON aApodu B BUAEC OOBIKHOBEHHOU. M300paxeHue
JNECATUYHBIX ApoOel ToukaMh Ha 4YHUCIOBOM mpsiMoil. CpaBHEHHE IECATUYHBIX ApoOei.

Apudmernueckue TeUCTBUS C IECATUUHBIMU APOOSMHU.
OxpyriaeHue AeCITHIHBIX TPOOCH.

Pemenne TeKCTOBBIX 33124

Pemenne TEKCTOBBIX 3a7ady apuPMETHUYECKUM CIOCOOOM. PerieHue normyeckux 3aaad.
Pemenne 3amau mepebOpoM BceX BO3MOXKHBIX BapHaHTOB. Vcronb30BaHME MpU peHICHUU
3amay  Tabnmi M cxeMm. PemieHwe 3anay, coaepXkKalluX 3aBUCHUMOCTH, CBSI3bIBAIOIINE



BEJIIMYUHBI: CKOPOCTb, BPEMs, PACCTOAHME; I€HA, KOJUYECTBO, CTOUMOCTb. EIWHUIIBI
W3MEPEHUs: MacChl, 00BbEMa, IIEHBI; PACCTOSHUSA, BPEMEHH, CKOpPOCTH. CBs3b MEXIY

SAUHUIIAMHU U3MEPECHUS KKJI0M BEJIMUMHBL. PellleHre OCHOBHBIX 3a/1a4 Ha JIPOOH.
[IpencraBieHre TaHHBIX B BUJIC TAOIHI], CTOJIOYATHIX JUATPAMM.

HaI‘JIHIlHaH reomMeTpusi

Harnsiogaeie npencrasieHus o urypax Ha MIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KpYyT. YTOJI. [IpsiMoi, OCcTpbIi, TyIOM U pa3BEPHYTHIN
yrabel.  JlinHA OTpe3ka, METpUYECKUE EOWHULIBI JIUHBL. J[JIMHA JIOMaHOW, IEPUMETP
MHOI'OYroJibHuKa. VI3MepeHne n mOoCTpOEHHE YIVIOB C NOMOIIBIO TpaHcnopTupa. HarnsaHeie
npeacTaBlieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHHK; TMPSMOYTOJBHUK, KBaJpar;
TPEYroJbHHK, O paBeHCTBe ¢uryp. M3o0paxenue Guryp, B TOM 4uCiIe Ha KJIeT4yaToi Oymare.
[TocTpoenune KoHGUTYpaIuii U3 YacTel MPSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOW M KJICTYATOU
Oymare. Mcnosb30BaHuEe CBOMCTB CTOPOH M YIVIOB IpPSIMOYTOJIbHMKA, KBajapara. [Lmomans
PSAMOYTOJIBHAUKA U MHOTOYTOJBHHUKOB, COCTABJIEHHBIX W3 IPSAMOYIOJIBHUKOB, B TOM YHCIIE
¢uryp, n3o0paxEHHbIX Ha KieT4aroil Oymare. EnuHunel n3mepenus muomanu. HarmsinHble
NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax: MPSMOYTOJbHBIA Napajuienenunen, Kyo,
MHOTOTpaHHUKH. M300pakeHre NpOCTEMIIMX MHOTOIpaHHUKOB. Pa3BépTkm Kyba U
napayuienenunena. CoznaHue Mozesell MHOTOIPaHHUKOB (M3 OyMaru, NpoBOJIOKH, MJIACTHIINHA
u ap.). OOBEM MpSAMOYTOJIBHOTO Mapaienenunena, kyoa. Equauier nusmepenus oobEma.

6 KNIACC

HarypaJjbHble unciia

ApudmMernueckre ACHCTBUS € MHOTO3HAYHBIMM HAaTypalbHbIMM 4YHCJIaMUd. YMCIOBbIE
BBIPQXEHUSI, IOPSIIOK AEHCTBUM, HCIIOJIb30BaHKUE CKOOOK. Vcronb30BaHue MpU BEIUMCICHUSIX
IIEPEMECTUTENIBHOTO M COYETATEJIbHOTO  CBOMCTB  CJIOKEHHS WM YMHOJXKEHWH,
pacnpenenuTeabHOIO CBOMCTBA YMHOKEHUS.

OxpyriieHne HaTypajbHBIX 4YHcesl. JlenuTenn M KpaTHble 4YMCA; HAWOOJBIIMNA OOIIMN
JeNUTENb U HaUMEHblllee obmiee KkpaTHoe. [lenumocTh cyMMbl U npou3BeneHud. [lenenue c

OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpoOu, cokpauieHue apodei. CpaBHeHHE U
yrnopsigounBaHue apodeit. Pemenre 3a1ay Ha HaX0XKACHUE YaCTH OT IIEJIOTO U LIEJIOTO TI0 €ro
yacTu. JIpoOHOe Ynciio Kak pe3yabTar AeneHus. [IpeacraBinenue nqecaTUUHON ApoOU B BUIE
OOBIKHOBEHHOW JpOOM W BO3MOXKHOCTh MPEJACTABICHUS OOBIKHOBEHHON JIpoOu B BHUJE
necaTUYHOU. Jlecatuunbie ApoOM U MeTpudecKas cuctemMa Mep. ApudMeTHdecKue NehCTBUs
U YHCJIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMH W JECATUYHBIMH JpoOsiMu. OTHOIICHUE.
Jlenenrie B JaHHOM OTHOIIeHWH. MacmrTab, nponopuus. [IpumeHeHue mpomopiuii mnpu
pemiennu 3anad. [lonsitue nponeHTa. BeruuciaeHue npoueHTa OT BEJIMYMHbBI U BEJIMYUHBI 110

e€¢ mnpoueHTy. BrlpaxkeHue NPOLUEHTOB JECATUYHBIMH JpoOsmu. Pemienue 3amau Ha



IMPOLCHTHI. Bpr&)KCHI/Ie OTHOLICHH: BCIIMYHMH B IIPOLICHTAX.

ITos0:kuTEIBLHBIE H OTPpHLATCJIbHbIC YHCJIA

ITonoxuTensHbIE U OTpULIATENBHBIEC Yncia. Llenpie uncia. Moaynb yncia, reomeTpudeckas
MHTEpHpeTanus MoAyis uncia. M3o00paxenue yncen Ha KOOPIAUHATHON NpAMon. YuciaoBbie

MPOMEKYTKHU.
CpaBHeHue yncen. ApupMeTndeckue JeHCTBUS C MOJ0XKUTEIbHBIMU U OTPULIATEIHLHBIMU

yucnamu. [IpsmoyrosibHasi cuctemMa KOOpPJMHAT Ha IUIOCKOCTH. KoopauHATBl TOYKM Ha
miockoctu, abcumcca W opauHara. l[loctpoeHwe Touek W (GUTYp Ha KOOPAUHATHOM

IITIOCKOCTH.

bykBeHHBIE BbIPaKeHUs

[IpumeHeHne OyKB [JIsl 3alMCH MATEMaTUYECKUX BBIPAXKEHUN M MpemiokeHuil. CBoilcTBa
apu(pMeTHYeCKUX NeHCTBUN. byKBEeHHbIE BBIPAKEHUS U YMCIIOBBIE MOJICTAHOBKHU. bykBEeHHBIE
pPaBEHCTBA, HAXO0XKJIEHUE HEU3BECTHOrO KOMIOHEHTa. DopMysbl; GopMylibl IepuMerpa U
IJIOIIA/IA MPSMOYTOJIbHUKA, KBajJipaTa, 00bEéMa napajuiesenuiena u kyoa.

ByKBeHHLIe BbIPpaKCHUA

Pemenne TEKCTOBBIX 3ahad apuPMETHUYECKUM crocoOOM. PelieHue JOrudeckux 3ajad.
Pemenne 3amay mepebOpoM BceX BO3MOXKHBIX BapuUaHTOB. Perienue 3anad, colepikaiiux
3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYMHBI: CKOPOCTb, BPEMsI, PACCTOSHUE; 1I€Ha, KOJIUYECTBO,
CTOMMOCTb; TPOU3BOJUTEIBLHOCTh, BpeMs, 00bEM paOoThl. EQUMHUIBI M3MEpEHUs: MaccChl,
CTOMMOCTH; PACCTOSIHUSL, BpEMEHU, CKOPOCTH. CBSA3b MEXIY €IMHHULIAMHU U3MEPEHHS KaXK 101
BEIMYMHBI. Pemenue 3a1ad, CBSI3aHHBIX C OTHOILEHUEM, MPOMOPLMOHAIBHOCTHIO BEJIUYUH,
NPOLEHTaMH; pPEIIEHWE OCHOBHBIX 33Jau Ha JApoOu U mpoueHTbl. OneHka U TPUKHIIKA,
okpyrieHue pesynbTrata. CocraBieHne OYKBEHHBIX BBIPAXEHUN MO YCIOBUIO 3a/auu.
[IpencraBnenre JaHHBIX € MOMOIIbIO TaOIUIl U AuarpaMm. CTo04aTsle JuarpaMMbl: YTEHUE
U nocTpoeHue. UTeHne KpyroBeIxX JUarpaMM.

BykBeHHbIEe BbIpaKeHUs

Harnsigaele npeacraBinenust o purypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K, JIyd, YTol,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, Kpyr. B3anmuoe
PACIIOJIOKEHUE JBYX MNPAMBIX HA IUIOCKOCTH, MapaJUICIbHbIEC IPSAMBIC, NEPICHINKYIISPHbIC
npsmelie. M3MepeHne pacCTOsIHUN: MEXIAY IBYMs TOYKaMH, OT TOYKM A0 MPSIMOM; IJIMHA
MapuipyTa Ha KBagpaTHOM ceTke. M3mMepeHne u TOCTPOCHHE YIJIOB C IOMOIIBIO
TpaHCIIOPTUpPA. BUIBI TPEYroJIbHUKOB: OCTPOYTOJBbHBIM, HPSIMOYTOJIbHBIM, TYIIOYTOJBbHBIN;
pPaBHOOEPEHHBIN, PAaBHOCTOPOHHUHN. UYUeThIpEXYTOJbHUK, MPUMEPHI YETHIPEXYTOJbHUKOB.
[IpAMOYronbHUK, KBaApar: HCIOIb30BAHUE CBOWCTB CTOPOH, YIVIOB, JWArOHaJCH.
N300paxeHne reoMeTpuyeckux (QUryp Ha HEJIMHOBAaHHOM OyMare C HCHOJIb30BAaHUEM
UUPKYJIs, JIMHEWKW, YrojbHUKA, TpaHcnopTtupa. I[loctpoenuss Ha kieTdatoil Oymare.
[lepumerp mMHOroyrosbHuka. [loHsTHe miomanu QUrypbl; eIUHULB U3MEPEHUS IUIOIIAIH.
[Tpubmmx€HHOe wu3MepeHue Iomanu ¢uryp, B TOM 4MCI€ Ha KBaJpaTHOM CETKe.



[Tpubmmxk€HHOe W3MEpEeHHe [UIMHBI  OKPY)KHOCTH, Iuomamud kpyra. Cummerpus:
HEHTpajbHas, OceBask M 3epKajbHas CUMMETpuu. l[locTpoeHne CHUMMETPHUYHBIX GUTYp.
HarnsgHble npeacTaBieHns 0 IPOCTPAHCTBEHHBIX (UIypax: MapajuieNnenumes, Kyo, npusma,
nupaMuaa, KOHYC, IUIMHApP, map u cdepa. M3o0paxkeHHe NPOCTPAHCTBEHHBIX (UTYD.
[Tpumepsl pa3BEPTOK MHOTOTPaHHMKOB, LWIMHApa M KoHyca. CozgaHue Mopenen
POCTPAaHCTBEHHBIX (Puryp (M3 Oymaru, MpoBOJIOKH, MIacTUianHa U 1p.). [loHsTe o0bEMma;
SIMHUIIBI U3MepeHus 00béMa. OOBEM MPSIMOYTOIBLHOTO MapaJlIeNieuIe 1a, Kyoa.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJ/IBTATDBI

JJUYHOCTHBIE PE3YJIbTATHI

JIMdHOCTHBIE pe3yJabTaThl OCBOCHUS MPOTPaMMBI ydeOHOro mpemMera «MaTemaTukay
XapaKkTepU3yrTCs:

ITaTpuoTn4yeckoe BOCIUTAHUE:

NpOSIBJICHUEM HMHTEpeca K TMPOUUJIOMY W HACTOAIIEMY POCCUMCKOW MaTeMaTHUKH,
LICHHOCTHBIM OTHOIIIEHUEM K JOCTHXKEHHUSIM POCCUHUCKMX MAaTEMATUKOB W POCCHUHCKOUN
MAaTE€MAaTHYECKOM IIKOJIbl, K HCIOJB30BAHUIO JTUX JOCTWKEHUW B JPYrUX HayKax H

MPUKJIATHBIX cepax.
I'paxxnaHckoe W TyXOBHO-HPAaBCTBEHHOE BOCTIMTAHHE:
TOTOBHOCTBIO K BBINIOJHECHUIO OOS3aHHOCTEH TpaKAaHWHA W peaju3allMd ero Ipas,

MPEACTAaBICHUEM O MAaTEMAaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEIYP TpakJaHCKOro o0I1ecTBa (BBIOOPHI, OIIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXIEHHUIO HSTHUUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAYKH, OCO3HAHUEM BAKHOCTU MOPAJIbHO-dTUYECKUX MPUHIUIIOB
B JICATEILHOCTH YYEHOTO.

TpyaoBoe Bocniuranue:

YCTAaHOBKOM Ha AKTUBHOE Yy4YacTHE B PEIICHWHU MPAKTHYECKUX 3aJlad MaTeMaTH4YECKOM
HaIpPaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTeMaTHYECKOro OOpa30BaHMS Ha MPOTKECHUU
BCEU JKM3HU JJI YCIEIIHOW MPOo(EeCCUOHAIBHON AESITEILHOCTH U PAa3BUTUEM HEOOXOIUMBIX
YMEHHM; OCO3HAHHBIM BEIOOPOM M TIOCTPOSHHEM HMHIWBUAYAJIBHOU TPACKTOPUH 00pa30BaHMS
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIMTAHME:!

CIIOCOOHOCTBIO K JMOIMOHAJIBHOMY U JCTETUYECKOMY BOCIIPUATUIO MaTEMaTHUUYECKUX
00BEKTOB, 3ajad, pEIICHUH, pacCyKACHUW;, yMEHHUIO  BHJACTh  MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 TO3HAHMS:

OpHUEHTAIlMel B JCATSILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEJCTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeJIOBEKa, NMPHUPOJbI U OOIIeCTBa, MOHUMAHHEM
MaTeMaTHYECKOW HayKuh Kak c(epbl UeTOBEYECKOU IEATEIbHOCTHU, ATANOB €€ Pa3BUTHUS U
3HAYMMOCTH JIJI1 Pa3BUTUSA  I[MBWIM3AIMU, OBJAJCHHEM S3BIKOM MaTEeMaTUKH U
MaTeMaTH4YECKOW KyJIbTypOW KaK CpPEICTBOM IIO3HAHUS MHUPA; OBJIAJICHHUEM MPOCTEHIIUMHU
HaBBIKAMM HCCJICIOBATEIILCKON ACATSIIHHOCTH.

dusnyeckoe BOCMTAHNE, (OPMUPOBAHNE KYJIbTYPbI 310POBbS 1 IMOLMOHAJIBHOT O
0J1aronoJIyyms:

TOTOBHOCTBIO IIPUMEHATh MaTEMaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEACHUS
310pOBOro 00pa3a >KU3HM (340pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA,
perynsipHas  ¢u3MyYecKass ~ aKTUBHOCTb); C(OPMUPOBAHHOCTBIO  HaBbIKAa  peQIieKcuw,

MPU3HAHKUEM CBOETO MpaBa Ha OMTMOKY U TAKOTO e MpaBa APYroro 4eJIoBeKa.
IK0JIOrHYEeCKOe BOCITUTAHUE:
OpUEHTallMeld Ha MPUMEHEHWE MAaTEeMATHYECKUX 3HAHWUW IS pelieHus 3amad B 00yactu



COXPAHHOCTH OKPY’KAaIOIIEH Cpenbl, IUIaHUPOBAHMS IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX
MOCNIEACTBUM AJI OKPY’KaIOILIeH Cpebl; OCO3HAHUEM TII00AIIBHOTO XapaKTepa HKOJIOTUYECKUX
po0JieM U IMyTel UX pPelIeHusl.

JIn4HOCTHBIE pe3ybTaThl, 00ecnedyuBaoIe AAANTALNIO 00y4a0IIerocs K
U3MEHSAIOIIMMCS YCJI0OBUAM COLMAJIBHOH ¥ NPUPOJIHOM Cpeabl:

TOTOBHOCTBIO K JIEWCTBHUSM B YCIIOBHUSAX HEONPEIEIEHHOCTH, IOBBIINICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€PE3 NPAKTUYECKYIO IEATEIBbHOCTD, B TOM YHCIIE YMEHUE YUUTHCSA Y APYTUX
Jr0eH, MPUOOPETaTh B COBMECTHOM J1€ATENBHOCTH HOBBIC 3HAHMUS, HABBIKUA U KOMIIETCHIIMH U3
OIBITA IPYTHUX;

HEO0OXOUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM YHCIe (GOPMYIUPOBATH HJIEH,
HOHSATHUS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUAX, B TOM UUCJIE PaHEE HEU3BECTHBIX, OCO3HABATH

neUIUTH COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAILUIO
KaK BBI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTHUPOBATHh MPUHUMAEMbIE PEIIECHUS U JEHCTBUA,
(GopMyIMpOBaTh U OLIEHUBATH PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUS ITPOTPaMMbl YU4eOHOTO MpeaMera «MartemaTrkay
XapaKTEPU3YIOTCS  OBJIAJICHUEM  VHUBEPCAIbHLIMU — HO3ZHABAMETIbHLIMU  OelicmBUusimu,
VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OCLICMBUAMU U YHUBEPCANbHLIMU Pe2y/IAMUBHBIMU
oelicmeusimu.

1) Vhuesepcanvuvie noznasamenvhsle oeticmaus obecneuusaiom gopmuposanue 6a308bix
KOCHUMUBHBIX NPOUECCO8 00 Yaomuxcs (0C8oeHue Memooos NO3ZHAHUSL OKDYICAIOUWE20
MUpa;, NpUMeHeHue N02UYeCKUX, UCCIe008AmeNbCKUX onepayutl, yMeHull pabomams ¢
ungopmayuet).

BA3OBBIE JIOTUYECKUE JENCTBUS:

— BBIABJIATD W XaPaKTCPHU30BATh CYIICCTBCHHBLIC IIPU3HAKKM MATCMATHYCCKHUX

00BEKTOB, OHATHH, OTHOIIICHUN MEXKTy TTOHATHSIMU;

— (opmynupoBaTh OIpeaeICHUs MOHITUH; YCTAaHABIMBATH CYIIECCTBEHHBIN IPHU3HAK
KJIacCU(UKAIIUA, OCHOBAHUS JUIsI OOOOIICHHWS M CpPaBHEHHS, KPUTESPUHU IPOBOIUMOIO
aHaIN3a;

— BOCIIpUHUMATh, (QOPMYJIHpPOBATH M MNPeoOpPa30BbIBATH CYXKIICHUS:

YTBEPAUTCIILHBIC U OTPULIATCIIbHBIC, CAMHUYHBIC, YaACTHBIC U O6H_II/I€;

— YCJIIOBHBIC, BBISABIIATDH MaTEMATHUYCCKUEC 3aKOHOMCPHOCTH, B3aMMOCBA3HU )51

IMPpOTHUBOPCYHS B q)aKTaX, JaHHBIX, Ha6J'IIO)1€HI/I$IX " YTBCPKACHUAX
— HOpcajaratb KpUTCprUUn AJIs BLIABICHUSA SaKOHOMepHOCTCﬁ u HpOTHBOpCQHﬁ;

— J€JaTb BBIBOABLI C HMCIIOJB30BAHNEM 3dKOHOB JIOTMKH, JCAYKTHUBHLIX W

VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;



— pa3bupaTh JOKa3aTeNbCTBA MATEMaTHUECKUX YTBEPXKIACHUM (mpsMble H  OT
MIPOTUBHOTIO), IIPOBOAUTH CaMOCTOSITEIILHO HECJIOKHBIE J0Ka3aTeIbCTBA
MaTeMaTUYeCKUX (DaKTOB, BBICTPAWBATh APryMEHTALMI0, HPUBOJUTH HIPUMEPHl U
KOHTPIIPUMEDBI;

— OOOCHOBBIBaTh COOCTBEHHBIE PACCYKICHHS; BBIOMPATh CHOCOO pElICHUs
yueOHOM 3a7aud (CpaBHUBATh HECKOJBKO BapHAHTOB pEIICHHS, BHIOMPATh
HanboJiee MOAXOIAIMMI ¢ yUETOM CaMOCTOSTENBHO BbIJIEJIEHHBIX KPUTEPUEB).

BA30BBIE UCCJEJOBATEJILCKUE JENCTBUS:
— HCIIOJIB30BAaTh BOIIPOCHI KaK HCCJ'IGI[OB&TCJ'II)CKI/Iﬁ HHCTPYMCHT IIO3HAHM:,

— ¢opMynupoBaTh BOMPOCH], (UKCUPYIOIIKWE MPOTUBOpEUHE, MpodIeMy,
CaMOCTOSITENIFHO YCTaHABIUBATh HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y,

— apryMeHTUPOBATh CBOO MO3ULIAI0, MHEHUE;

— TIPOBOJIUTH MO CAMOCTOSITEJILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE HCCJIEOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro
00bEKTa, 3aBUCUMOCTENH 0OBEKTOB MEXTY COOOI;

— CcaMoOCTOSITeNbHO  (OPMYJIUpPOBATH OOOOIIEHUS U BBIBOALI IO pe3ysbTaTaM
MPOBEEHHOTO0 HAOJIIOCHUS, UCCIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCThH MOJYYEHHBIX
pe3yNbTaTOB, BHIBOJAOB W O0O0OIIEHUN; TPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE

IMponecca, a TAKKC BBIABUI'ATb IMPCAIIOJIOKCHUA O €TO pa3BUTHUHU B HOBBIX YCIIOBUAX.

PABOTA C TH®OPMAIIUEN:

— BBIABJIATH HCAOCTATOYHOCTD U M30BITOYHOCTH I/IH(l)OpMa]_II/II/I, JaHHBIX, HGO6XOI[I/IMI>IX
IJI1 pCIICHWA 3a1avu;

— BBIOMpATh,  aHAIM3UPOBATH,  CUCTEMATU3UPOBATh U  HHTEPHPETUPOBATH
MH(}OpMaIUIO Pa3IMYHbIX BUAOB U POPM IPEICTABICHHUS,

— BbIOMpATh (QOpMy MpelCTaBleHUs MHPOPMALUU U WUIUTIOCTPUPOBATH pElIaeMble
3a/layu CXeMaMH, JuarpaMMamMu, MHOU rpauKoil 1 UX KOMOMHAIUSMU;

— OILICHMBATh HaAEKHOCTh MHPOPMALMHU MO KPUTEPHUSAM, MNPEII0KEHHBIM

YUHUTENIEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATENBHO.

2) Vuueepcanvhuvie KOMMYHUKAMUGHbLE oeticmaus obecneuusaiom
CPOPMUPOBAHHOCIb COYUANLHBIX HABLIKOE 00YUAIOUJUXCSL.

OBIIEHUE:

— BOCIIPpUHUMATb U q)OpMyHI/IpOBaTB CYyXKIACHUA B COOTBCTCTBUH C YCIOBUSAMHU U LCIISIMH

OOIIIEHUS;

— SICHO, TOYHO, I'PaMOTHO BbLIPAXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX W ITMCbMCHHBIX
TCKCTaX, AaBaTb IMMOACHCHUA 110 XOAYy PCIICHUS 3aJa4i, KOMMCHTHPOBATDH HOJ'Iy‘ICHHBIfI

pe3ysbTaT; B X0/1€ 00CYKIEHUsI 3a7jaBaTh BOIPOCHI 0 CYILECTBY 00CYXk1aeMON TEMBI,



HpO6JICMBI, pemaeMoﬁ 3aJlavuy, BbICKA3bIBATh UJCHU, HALICJICHHBIC HA IIOUMCK PCIICHUA,

— CONOCTABJIAITH CBOU CYXICHUS C CYXACHUSAMHU APYTHX YYaCTHUKOB JTHAJIOra,
oOHapy>KUBaTh Pa3IMINE U CXOJCTBO TO3UITUH;

— B KOppeKkTHOU opMe GOopMyIUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHUS,
— TPEACTaBIIATH PE3YJIBTATHI PEIIECHUS 33Ja4H, SKCIIEPUMEHTA, UCCIIEIOBAHNUS, IPOEKTA;

— CaMOCTOSITENIbHO BbIOUpaTh (hOpMAT BHICTYIICHUS C YUETOM 3aj/lay MPE3CHTAINH U
0COOEHHOCTEH ayUTOPHUH.

COTPYJIHUYECTBO.

— TIOHMMATh U KUCIIOJIb30BATh NMPEUMYIIECTBA KOMAHAHON U MHAUBUAYAIBHON pabOThI
IIPU pELICHUHU YYEOHBIX MaTEMAaTUYECKUX 3a/1aY;

— TNPUHUMATh LEJIb COBMECTHOW JI€ATENIbHOCTH, IUIAHUPOBATH OpraHU3alHUIo
COBMECTHO padOThl, pacHpenesarTb BHIBI paldOT, JOroOBapUBaTbCA, OOCYXAAaTh
MIPOLIECC U PE3YJIbTAT pabOThI;

— 000011aTh MHEHHUS HECKOJIBKUX JIIOJICH; y4acTBOBATh B TPYNIOBBIX PopMax pabOThI

(oOcyxieHus, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U JIP.);

— BBITIOJIHATH CBOIO YaCTh PaOOThI U KOOPJAUHUPOBATH CBOU JICUCTBUS C IPYTUMHU YICHAMU
KOMaH/IbI;

— OIICHMBATh KaueCTBO CBOEro BKJAJa B OOMIMHA MTPOAYKT IO KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YUYaCTHUKAMH B3aUMOCHCTBUSI.

3) Vuusepcanvnvie  pecynamuenvie  Oeiicmeus  obecneuugarom — opmuposarue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

CAMOOPI AHU3AIIMAL.

— CaMOCTOSITEJIbBHO COCTaBJISATh IUIAH, aJITOPUTM pEIIEHUs 3a7aud (WM €ro 4acth),
BBIOMpPATh CMOCO0 pEHIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTBI PEIUIECHUN C Y4ETOM
HOBOI MH(pOpMALIUH.

CAMOKOHTPOJIb:

— BJIQZICTh  CIIOCOOAMU  CaMOIIPOBEPKH, CAMOKOHTPOJS Tpolecca |

pe3yiibTara pCICHUs MaTeMaTHUUYECKOM 3aJa4u,

— MPEIBUAETH TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTBH IIPY PELICHUH 3a1a4U, BHOCUTH
KOPPEKTUBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAlJIEHHBIX OIIMOOK,
BBIIBJIEHHBIX TPYAHOCTEM;

— OLCHUBATL COOTBCTCTBUC pE3yJibTaTa ACATCIIbBHOCTU MOCTaBJICHHOM oeianm H
YCIIOBUSAM, OOBSICHSTH MNPpUYXHBI JOCTHXXCHHA HIIM HCOAOCTHIKCHHUS ILCJIN, HAXOIUTb

OLIKOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OTBITY.



IHPEIMETHBIE
PE3YJBTATDI S KJIACC

Yuciaa v BbIYUCJICHUSA

[lonnMath ¥ MPaBUIBHO YMOTPEOISITh TEPMHUHBI, CBSI3aHHBIE C HATypajIbHBIMU YHCIAMHU,
OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHUBAaTh U YNOPANOYMBATH HATYpAJIbHBIE UYWCIIA, CPABHUBATh B IMPOCTEUIINX CIIydasx
OOBIKHOBEHHBIE IPOOH, 1ECATUYHBIE APOOH.

COOTHOCUTDH TOUKY Ha KOOPJAMHATHOM (YUCIOBOM) MPSMOM C COOTBETCTBYIOLIUM € YHCIIOM U
M300pakaTh HATypAJIbHBIC YHCIIa TOYKAMHU Ha KOOPAMHATHOU (YMCIIOBOM ) MPSMOM.

BoinonsaTe apudmMeruyeckue ACHCTBUS C HATypalbHBIMU YHWCIAMH, C OOBIKHOBEHHBIMU
IpOOSIMU B IPOCTEHIINX CIIydasiX.

BpINOSMHATE MPOBEPKY, NPUKUIKY PE3YIbTATa BEIYMCICHUN.

Oprr JIITh HATYPaJIbHBIC YHCJIA.

Penienue TeKCTOBBIX 3ajJgavd

Pemate TekcTOBBIE 3amaund apu(METHUYECKUM CIIOCOOOM U C MOMOIIBI0 OPraHU30BAHHOTO
KOHEYHOT0 nepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemate 3agaum, copep:kamme 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI: CKOPOCTh, BPEMHS,
pacCcTosIHUE; LIEHA, KOJIUYECTBO, CTOUMOCTb.

Hcrnonb30BaTh KpaTKUE 3aMuCcH, CXEMbI, TaOJIUIIbI, 0003HAYEHUS MIPU PEIICHUH 3a]1a4.

[Tonp30BaThCd OCHOBHBIMHM €IIMHUIIAMU HW3MEPEHUSA: IEHbI, MAacChl, PACCTOSHHS,

BPEMEHH, CKOPOCTH;
BBIPAXKATh OJIHU €IMHUIbI BEJIU- YNHBI YEPE3 APYTHE.

W3Bnekath, aHaNMM3UPOBATh, OIICHMBATH WHGOPMAIMIO, MPEJICTAaBIECHHYIO B Tabiuie, Ha
cTosiduaTtoi AuarpaMme, MHTEPIPETUPOBATH MPEACTABICHHbBIC TaHHBIC, UCIIOIL30BaTh TAHHbBIC
MIPY PELICHNUHU 33a]1a4.

Harasimnas reomerpust

[Tonp30BaThC TEOMETPUYECKUMH TOHATUSIMH: TOYKa, WpsMas, OTPE30K, Jyd, YroJl,
MHOTOYTOJIBHUK, OKPY>KHOCTh, KPYT.

[IpuBoauTh MpPUMEpPHI OOBEKTOB OKPYKAIOIIETO MHpPA, HUMEIOMUX (OPMY H3YUYCHHBIX
TEOMETPUUYECKUX (QUTYD.

Hcnonb30BaTh  TEPMUHOJIOTHIO, CBSI3aHHYIO C  yIJIaMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIUHA, CTOPOHA, IMATOHANB; C OKPY>KHOCTBIO: PaInyC, THAMETD,
LEHTP.

N300pakaTh N3y4eHHBIC TeOMETPUIECKUE (PUTYpHl HA HETMHOBAHHOW M KJIeTYaTOW Oymare ¢

ITOMOIIBIO LIUPKYJIS U TUHEUKH.

HaxoauTe JyIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHUEM C TTIOMOIIBIO IMHEUKH, CTPOUTH
OTPE3KH



3aIaHHOU JUIMHBI; CTPOUTH OKPYKHOCTB 3aJaHHOTO pajnyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJbHUKA, KBajgpaTa JUisl UX MOCTPOEHUS,
BBIYMCJICHHUS IUIOIIAN U IEPUMETPA.

BobruncnsaTe nepuMeTp M IUIOIMIAAs KBajapaTa, IPsIMOYTOJIbHUKA, (GUTYpP, COCTABICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM YHucCIIe (PUTYp, U300paKEHHBIX Ha KJIeTYaTON Oymare.

ITonb30BaTbCsd OCHOBHBIMH METPUYECKMMHU E€AVMHULIAMU W3MEPEHUS JUIMHBI, IIIOLIAJH;
BBIPAKATh OJIHH €JIMHULIBI BETUYHHBI YEPE3 IPYTHUE.

Pacnio3naBaTh napasienenumnen, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPLINHA, PEOPO IPaHb,
U3MEPEHHUS; HAXOAUTh U3MEPEHUS Napajliesienunena, Kyoa.

Boruncnsate 00b€M Ky0a, mapajiefienuiena Mo 3aJaHHBIM H3MEPEHHUSM, MOJIb30BaThCs

CAUHUIIAMH U3MEPECHUS 00BhEMA.

Pemars Heca0XHBIC 3aJa49u Ha HU3MCPCHUC TI'COMCTPHUYCCKHX BCIMYHNH B IIPAKTHUYCCKHUX
cuTyanusiax.

6 KJIACC

Yucjia 1 BLIYUCIEHUA

3HaTh U MOHUMATh TEPMHHBI, CBSI3AHHBIC C PA3JTUYHBIMU BUJAMHU YUCEN U CIIOCOOAMH UX
3aMuCH, MEPEXOIUTh (€CIIH 3TO BO3MOXKHO) OT OAHOM (DOPMBI 3aITMCH YKCIIA K JIPYTOil.

CpaBHUBaTh U YNOPSAAOYMBATH IIEJbIE YHUCIA, OOBIKHOBEHHBICE M JIECATHUYHBIC ApOOH,
CpaBHUBATh YUCJIa OJHOI'O U Pa3HbIX 3HAKOB.

BeinonuaTh, coderass yCTHbIE M THUCbMEHHBIE MPUEMBI, apudmeTnyeckue JeHUCTBHUS C
HATypaJbHBIMU W IEJBIMA YHCJIAMHU, OOBIKHOBEHHBIMH U JCCATUYHBIMU APOOSMHU,
ITOJIOKUTEIIbHBIMU U OTPULIATENIbHBIMYA YU CIIAMM.

BpruncnsaiTh 3HaYEHHSI YHCIOBBIX BBIPAXKEHU, BBINOJHATh IPUKUAKY U OLIEHKY pe3yJibTaTa
BBIYKCIICHUI;, BBITIOJHATh MPEoOpa30BaHUs YHCIOBBIX BBIPAKEHHWN HA OCHOBE CBOWCTB
apupMEeTUIECKUX JEeHCTBUM.

COOTHOCUTh TOUYKY HA KOOPJAWHATHOW NPSAMONM C COOTBETCTBYIOUIUM €M YHCIOM H
M300pakaTh YMCJIa TOYKAaMU Ha KOOPJUHATHOMN MPAMOMN, HAXOUTh MOJIYJIb YHCTIA.

COOTHOCUTH TOYKM B MPSIMOYTOJIBHOM CUCTEME KOOpPJHUHAT C KOOPAWMHATAMHU ATOU

Touku. OKpYIJIATH IENbIe YhClia M JeCATUYHBIE IPOOH, HAXOAWTH MPUOIMKEHUS

YHUCCII.

YucaoBblie " 6yKBeHHLIe BbIPAKCHUA

[lonnmaths ¥ ynoTrpeOssATh TEPMUHBI, CBA3aHHBIE C 3alHUCHIO CTENEHH YHUCIA, HaXOAWUThb
KBaJpat U Ky0O yucia, BBIYUCISITh 3HAYEHUS YHCIIOBBIX BBIPAXKEHUM, COAEpKALIUX CTEIICHH.
[Tonp30BaThCAd NpHU3HAKAMU JEJIMMOCTH, PACKIAAbIBATh HATYpaJbHbIE YHCIIAa HA MPOCTHIC
MHOUTeNH. [1osib30BaThCs MacITaboM, COCTABIIATH TPOMOPIIUU U OTHOLICHHUS.
Hcnonb3oBath OYKBBI 111 0003HAYEHUsT YUCEN MPHU 3alMCH MAaTEMAaTUYECKUX BBIPAKEHUU,
COCTaBJISATh OYKBEHHBIE BBIPAXKEHUS U (DOPMYJIIbI, HAXOIUTh 3HAUCHHSI OYKBEHHBIX BBIPAKECHUI,

OCYIICCTBJIIAA H€O6XOIII/IMI>I€ IMOACTAHOBKH U Hp606p330BaHI/I}I.



HaXOI[I/ITB HEU3BECTHBIM KOMIIOHCHT PaBCHCTBA.

Pemmenue TeKCTOBLIX 32124

PemaTe MHOTOIIIATOBBIE TEKCTOBBIC 33/1a4U ApU(PMETHIECKUM CIIOCOOOM.

Perrate 3amaun, CBSI3aHHBIC C OTHOIICHUEM, MTPOMOPIIMOHAILHOCTHIO BEJIUYMH, IPOIICHTAMU;
pelaTh TP OCHOBHBIC 33134 HA APOOH U IIPOIICHTHI.

Pemartp 3amaum, coneprkaiine 3aBUCHMOCTH, CBSI3BIBAIONINE BEJIHUYHHBI: CKOPOCTh, BpeMs,
paccTosiHue, IeHa, KOJUYECTBO, CTOUMOCTD; MPOU3BOAUTEIIBHOCTD, BpeMs, 00béMa paboThI,
UCTIONB3Ys apu(METHUYSCKUEe JACUCTBHS, OICHKY, NPHUKUAKY; I0JIh30BAaThCS CIUHUIIAMHU

HU3MCPCHHUA COOTBCTCTBYIOINX BCJIMYHUH.

CocTaBisATh OYKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 33/1a4U.
W3Bnekats MHGOpMALUIO, MPEACTABICHHYIO B TaONMIAX, HAa JIMHEHHOW, cTONOYaTod wiu
KpYroBOW TuarpaMmax, UHTEpIPETUPOBATh NPEICTABICHHbIE TaHHBIE; UCIIOIb30BaTh JTAHHBIE

P pelIeHUH 3aau.
[IpeacTaBnsaTh HHPOPMALIKIO C TOMOILBIO TAOIUL, TUHEWHON U CTOI0YATON TMarpaMMm.

Harasigaas reomerpust

[IpuBoauTh mNpuUMEpbl OOBEKTOB OKPYKAIOIIEr0 MHpa, HMEIUX (OpMYy H3YUEHHBIX
re€OMETPUYECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX U CUMMETPUYHBIX
Quryp.

N306paxaTh ¢ MOMOUIbIO HUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOW U KJIETYaTOU
Oymare H3ydeHHbIE IUIOCKME TI€OMETpUUYECKHe (PUrypbl M KOH(QUTypalul, CUMMETPUYHbIE
burypsi.

[Tonb30BaTbCcs  rEOMETPUYECKHMMH  TOHATHUSMU:  PABEHCTBO  (QUIYp, CHUMMETPHS;
WCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OChb CUMMETPHUH, LIEHTP
CUMMETPUH.

HaxoguTe BenMYMHBI YIJIOB HM3MEPEHHUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI
3aJaHHOM BEJIMYMHBI, TOJIb30BAThCS IIPU PELIEHUWM 3a4ad TpagyCHOM MEpPOW YIJIOB;
pacrno3HaBaTh HA YEPTEKAX OCTPBIA, IPSAMOU, pa3BEPHYTHIM U TYNIOH YIJIBL.

Bpuncnares JIMHY JOMaHOM, IEPUMETP MHOTOYTOJIbBHMKA, IOJIb30BAaThCS EIWHHIIAMU
WU3MEPEHUS JUIMHBI, BBIPAKATh OJJHUA €IMHUIIBI U3MEPEHHUSI NIMHBI YEPE3 APYyTHUeE.

Haxonute, ucnons3ys 4yepTéxXHbIE UHCTPYMEHTBI, PACCTOSHUS: MEXIAY IBYMs TOYKaMHU, OT
TOYKH JI0 NPSIMOM, JUIMHY IIyTH HA KBaJAPaTHON CETKE.

Boruncnate miaomians  QUryp, COCTAaBIEHHBIX U3 MPSIMOYTOJBHUKOB, HCIOJB30BaTh
pa3OueHne Ha MPSMOYTOJbHHUKH, Ha paBHble (UTYpHI, JTOCTpaUBaHUE JO MPSIMOYTOJIbHUKA;
MOJIb30BAThCS OCHOBHBIMM E€IMHHMIIAMU HM3MEPEHUS IUIOLIAAW; BBIpaXaTb OJHU €IUHULIBI
M3MEPEHUs IUIOLIAAH Yepes APyTHe.

Pacnio3naBaTh Ha MOJENSX U M300pAKEHUSIX NMUpaMUAY, KOHYC, UUJIUHAP, UCIOJIb30BATh

TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAaHKE, Pa3BEPTKA.
N3o0paxkath Ha KJIeTUaTOM Oymare MpsiMOYTroJIbHBIN MapasijiesIeuIIe]I.
Boruucisate 00bEM MPSIMOYTOJIBHOTO MapajuieNienumena, Kyoa, Mmojab30BaTbCsl OCHOBHBIMU

eAMHHUIIAMH U3MEpEHUsT 00bEMa; BRIpaXaTh OJTHU €AUHUIBI U3MEPEHUS 00BEMA Yepe3 Ipyrue.



Pemars Heca0XHBIC 3aJ1a41 Ha HaXOXKJIACHHUC I'COMCTPHUYCCKHX BCJIMYHWH B IPAKTHYCCKHX
CuTyanusiax.



TEMATHYECKOE IIVTIAHUPOBAHUE

5 KJIACC
Ne HaumeHoBaHMe pa3/e/10B H TeM IPOrPpaMMBbl Kosmmuectso uyacos JJieKTpoHHbIe (LHH(POBLIe) 00pa3oBaTe/ibHbIE pPecypChbl
n/n
BCEro | KOHTPOJIbHBbIE | NPAKTHYEeCKHe
pa6oTsl pa6oTsI

Pa3gen 1. Harypaibhblie uncia. JleiicTBusl ¢ HATYPaJbHBIMH YHCIAMH

1.1. | Jdecstu4Has cucTeMa CYUCIICHHUSL. 2 1 0 https://resh.edu.ru/subject/lesson/7721/start/287636/
Y4u.py

1.2. | Psijx HAaTypajbHBIX YHCEIL. 2 0 0 https://resh.edu.ru/subject/lesson/7719/start/316201/
Yau.py

1.3. | HarypanbHbii psiz. 1 0 0 https://resh.edu.ru/subject/lesson/7719/start/316201/
yau.py

1.4. | Yucno 0. 1 0 0 ABTOpCKas! IIPE3CHTALUS

1.5. | HarypanbHble 9rciia Ha KOOPJUHATHOM IPSIMOI. 2 0 0 https://resh.edu.ru/subject/lesson/7718/start/316232/

1.6. | CpaBuenue, OKpyriieHHe HATYpalbHBIX YHCEI. 5 1 0,5 https://resh.edu.ru/subject/lesson/7718/start/316232/

1.7. | Apudmerntdeckue ICHCTBHS ¢ HATYPAIBHBIMA IHCIIAMA. 9 1 0 https://resh.edu.ru/subject/lesson/7723/start/272294/
https://resh.edu.ru/subject/lesson/7717/start/235285/ https://edu.skysmart.ru/

1.8. | CaoiicTBa HyJIsI IPH CIOKESHUN U YMHO)KEHHH, CBOCTBA €IMHULIBI TIPH YMHOKEHHH. 1 0 0 ABTOpCKast IIPEe3CHTALUS

1.9. | IlepeMecTHTEIIBHOE U COYCTATEILHOE CBONCTBA CII0XKCHHSI Hl yMHOXKCHHS, paCIIpeieluTenbHoe | 4 0 0,25 https://edu.skysmart.ru/

CBOICTBO yMHOKEHHSI. yaiLpy

1.10. | Jlenurenn u KpaTHBIC YKCIIA, PA3JIOKEHHE YMCIIa HA MHOXKHTEIH. 4 0 0,25 https://resh.edu.ru/subject/12/5/

1.11. | [JleneHue c OCTATKOM. 2 0 0 https://resh.edu.ru/subject/lesson/7709/start/325151/

1.12. | TIpocTbie U COCTABHBIC YUCIIA. 1 0 0 https://resh.edu.ru/subject/lesson/7749/start/313626/

1.13. | Ipusnaku remmmoctn Ha 2, 5, 10, 3, 9. 3 0 0,25 https://resh.edu.ru/subject/lesson/7750/start/325275/
ydau.py

1.14. | CreneHb ¢ HATYPAJILHBIM [IOKA3aTEIICM. 2 0 0 https://resh.edu.ru/subject/lesson/7751/start/234293/
Y4u.py

1.15. | YucnoBbie BHIPAXKEHUST; TIOPSIOK JACHCTBHIA. 1 0 0 https://resh.edu.ru/subject/lesson/7708/start/325182/
ydau.py

1.16. | PeuieHne TEKCTOBBIX 3a/1a4 Ha Bce apH()METHYECKUE ISHCTBHUS, HA IBUKCHHUE U TOKYIIKH 3 1 0 https://resh.edu.ru/subject/lesson/7707/start/233766/
Yau.py

Hroro no pazzaeny: 43

Pa3pen 2. Harasiqnast reomerpusi. JIMHHM HA IJIOCKOCTH



https://resh.edu.ru/subject/lesson/7721/start/287636/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://edu.skysmart.ru/
https://resh.edu.ru/subject/lesson/7709/start/325151/
https://resh.edu.ru/subject/lesson/7750/start/325275/
https://resh.edu.ru/subject/lesson/7751/start/234293/
https://resh.edu.ru/subject/lesson/7708/start/325182/
https://resh.edu.ru/subject/lesson/7707/start/233766/

2.1. | Touka, npsimasi, OTPE30K, JIyd. 1 0 https://resh.edu.ru/subject/lesson/7741/start/312461/
2.2. | Jlomanas. 1 0 ABTOpCKast IIPE3CHTALIS
2.3. | Usmepenue jumHbI OTpe3Ka, METPUYECKHUE €IMHHIIBI H3MEPEHUsI IUTHBI. 2 0 https://resh.edu.ru/subject/lesson/7740/start/234851/
2.4. | OKpYXHOCTb M KPYT. 1 0 https://resh.edu.ru/subject/lesson/7736/start/312523/
YIH.pY
2.5. | Ilpaktuyeckas pabota «IlocTpoeHue y30pa U3 OKPYKHOCTEI». 1 1 ABTOpCKas Ipe3eHTALUS
2.6. | Yromn 1 0 https://resh.edu.ru/subject/lesson/7735/start/234882/
yqu.py
2.7. | TIpAMOiA, OCTPBIH, TyIO# U Pa3BEPHYTHII YIIIbL. 1 0 https://edu.skysmart.ru/homework/new/487
2.8. | U3mepeHue yrios. 3 0 https://edu.skysmart.ru/homework/new/487
y4au.py
2.9. | Ipaktuueckas pabora «IlocTpoeHue yrioB» 1 1 https://edu.skysmart.ru/homework/new/487
Hroro no pazzaeny: 12
Pa3nen 3. O0bIKHOBEHHbIE IPOOH
3.1. | JApoGb. 2 0 https://resh.edu.ru/subject/lesson/7751/start/234293/
3.2. | IlpaBusbHbBIC U HEMPABUIBHBIC IPOOH. 2 0 [ABTOpCKasi Ipe3CHTAINS
3.3. | OcHOBHOE CBOWCTBO JPOOH. 2 0 https://resh.edu.ru/subject/lesson/7781/start/269488/
yau.py
3.4. | CpaBHenue qpoGeii. 2 0 https://resh.edu.ru/subject/lesson/7776/start/233239/
yau.py
3.5. | CinoxeHue 1 BblYMTaHHE OOBIKHOBEHHBIX JPOOCH. 6 0,5 https://resh.edu.ru/subject/lesson/7774/start/313297/
https://resh.edu.ru/subject/lesson/7773/start/272387/
https://resh.edu.ru/subject/lesson/7771/start/313328/
yau.py
3.6. | CmemanHas 1po0b. 6 0,25 https://resh.edu.ru/subject/lesson/7761/start/288262/
https://resh.edu.ru/subject/lesson/7760/start/233332/
https://resh.edu.ru/subject/lesson/7772/start/234510/
https://resh.edu.ru/subject/lesson/7766/start/234944/
yau.py
3.7. | YMHOKeHHE U JIeJIeHHe OOBIKHOBEHHBIX JPO0Eii; B3aMMHO-00paTHbIC IPOOH. 12 0,5 https://resh.edu.ru/subject/lesson/7769/start/290790/
https://resh.edu.ru/subject/lesson/7766/start/234944/
yau.py
3.8. | PelueHne TEKCTOBBIX 3a/1a4, COACPIKAIIUX APOOH. 6 0,5 https://resh.edu.ru/subject/lesson/7770/start/288044/
https://resh.edu.ru/subject/lesson/7783/start/313359/
yau.py
3.9. | OcHoBHble 3a/1auu Ha IpoOH. 5 0,5 https://resh.edu.ru/subject/lesson/7768/start/234138/

yun.py



https://resh.edu.ru/subject/lesson/7736/start/312523/
https://resh.edu.ru/subject/lesson/7735/start/234882/
https://edu.skysmart.ru/homework/new/487
https://resh.edu.ru/subject/lesson/7781/start/269488/
https://resh.edu.ru/subject/lesson/7776/start/233239/
https://resh.edu.ru/subject/lesson/7773/start/272387/
https://resh.edu.ru/subject/lesson/7771/start/313328/
https://resh.edu.ru/subject/lesson/7761/start/288262/
https://resh.edu.ru/subject/lesson/7766/start/234944/
https://resh.edu.ru/subject/lesson/7766/start/234944/
https://resh.edu.ru/subject/lesson/7783/start/313359/
https://resh.edu.ru/subject/lesson/7768/start/234138/

3.10. | IIpumeHenue OyKB IUIst 3aIIMCH MaTEMATHYECKUX BBIPAXKEHHH U TIPEUIOKCHUI 5 0,5 [ABTOpCKast pe3eHTaIs
Hroro no pazzaeny: 48
Pasnen 4. Harasianast reomerpusi. MHOroyroJibHUKH
41. | Muoroyromsmuxe. 1 0 https://resh.edu.ru/subject/lesson/7727/start/325306/
4.2. | YerbipéxyroyibHUK, NPSIMOYrOJbHHK, KBapar. 2 0 https://resh.edu.ru/subject/lesson/7733/start/233518/
4.3. | IpakTuueckas pabora «IlocTpoeHne MPSIMOYTOJIbHHKA C 33 JaHHBIMH CTOPOHAMHU Ha 1 1 https://resh.edu.ru/subject/lesson/7726/start/234603/
HEJIMHOBAHHOH Oymare».
4.4, | Tpeyronbuuk. 2 0 https://resh.edu.ru/subject/lesson/7734/start/234913/
4.5. | Ilnomans u nepuMeTp IpsIMOYTOIGHHKA U MHOTOYTOJIbHUKOB, COCTABIICHHBIX U3 2 0,25 https://resh.edu.ru/subject/lesson/7732/start/325583/
IPSIMOYTOJILHUKOB, €IHHUIIBI H3MEPEHHS ILIOIIAIN.
4.6. | IlepumeTp MHOrOYroOJIbHUKA. 2 0 https://resh.edu.ru/subject/lesson/7726/start/234603/
HWroro no pasneny: 10
Paspen 5. [leciTuunbie 1poou
5.1. | Hecsitnunas 3amuch apooeii. 3 0,25 https://resh.edu.ru/subject/lesson/703/
YU pY

5.2. | CpaBHeHHE JECSITUYHBIX JPOOEii. 2 0,25 https://resh.edu.ru/subject/lesson/704/

y4u.py
5.3. | JIelicTBUsI C IECATUUHBIMU JIPOOSIMH. 18 0 https://resh.edu.ru/subject/lesson/722/ https://resh.edu.ru/subject/lesson/674/

yau.py
.5.4. | Oxpyrienue JeCSTHIHBIX APOOCHL. 3 0 https://edu.skysmart.ru/homework/new/487
5.5. | PeleHne TEKCTOBBIX 3a/1a4, COAEPIKALIMX JAPOOH. 6 0,5 https://edu.skysmart.ru/homework/new/487

yuu.py
5.6. | OcHoBHble 3a naun Ha APOOH. 6 0,5 https://edu.skysmart.ru/homework/new/487

YU pY

Hroro no pazaeny: 38
Paznen 6. Harusignast reomerpusti. Tesia u purypsi B mpocrpancrse
6.1. | MHOrorpaHHMKY. 1 0 https://resh.edu.ru/subject/lesson/7731/start/325368/
6.2. | M300pakeHne MHOTOrPaHHHKOB. 1 0 https://resh.edu.ru/subject/lesson/7731/start/325368/
6.3. | Mogen MpOCTPAaHCTBEHHBIX TEIl. 1 0 [ABTOpCKAs! Ipe3eHTALHs
6.4. | IIpsAMOYTONBHBI Hapajiesnenumes, Kyo. 1 0,25 https://edu.skysmart.ru/homework/new/487
6.5. | Pa3Béprku KyOa n napasuienenumnesa. 1 0 https://edu.skysmart.ru/homework/new/487
6.6.. | IlpakTuyeckast pabora «Pa3BEépTka KyOa». 1 1 https://edu.skysmart.ru/homework/new/487
6.7. | O6BEM KyOa, IPSIMOYTOJIBHOTO [ApaJLIeIIeIUIIe A 3 0,25 https://resh.edu.ru/subject/lesson/7730/start/272360/



https://resh.edu.ru/subject/lesson/703/
https://resh.edu.ru/subject/lesson/704/
https://resh.edu.ru/subject/lesson/674/
https://edu.skysmart.ru/homework/new/487
https://edu.skysmart.ru/homework/new/487

HWroro 1o pasuey:

Pa3nen 7. [loBTopenue u 06001enne

https://edu.skysmart.ru/homework/new

7.1. | IloBTOpeHHE OCHOBHBIX OHSTHI M METO/IOB Kypca 5 kiacca, 00001eHue 3HaHU 10 1 0

[Y4u.py
Hroro no pazneny: 10
OBIEE KOJIMYECTBO YACOB I10O I[TIPOTPAMME 170 14 10,25

6 KJIACC

Ne | HaumenoBanue pa3/ieJioB H TeM IPOrPamMMbI Koauyectso yacos DuieKTponHbIe (M(pPOBLIE) 06pazOBATENLHbIE Pecypebl

e BCEr0 | KOHTPOJIbHBIE PaGoThl | MpakTHYecKHe paboThI

Pa3pen 1. Harypanbnble yncia. JleiicTBusI ¢ HATYPAJIbHBIMHI YHCJIAMH

1.1. | ApudmeTHueckue IeiiCTBHS ¢ MHOrO3HAYHBIMU HATYPAILHBIMU UHCIAMH. 2 ! 0 https://resh.edu.ru/
Yuu. py

1.2. | Yucnosble BhIpaykeHHs, MOPSIOK JEHCTBHIA, HCMONb30BaHUE CKOOOK. 3 0 .25 httpS/ /resh.edu.ru/
Yuu. py

1.3. | OKpyriieHHe HaTypaIbHBIX YHCEIL. 2 ! 0 https://resh.edu.ru/
Yuu. Py

1.4. | Jlemureny u kpaTHBIE YHCIIa; HAMGOITBIIMIT OOTIMI JCTUTENTh M HAMMEHBIIEE 0bIIee KpaTHOE 10 1 0.5 httDS/ [resh.edu.ru/
Yuu. py

1.5. | Pa3snoxenue uncia Ha IPOCTBIC MHOXKHUTEIIH. 5 X 0.25 httDSZ//I’eSh . ed u. I’U/
Yuu. py

16. | JlenuMOCTb CyMMBbI M IPOM3BEICHHUS. 3 P 0.25 https://resh.edu.ru/
Yuu. py

1.7. | Jlenenme c ocratkoMm. 2 ! 0 https://resh.edu.ru/
Yuu. py

1.8. | Pemenne TeKCTOBBIX 3a1a4u 3 0 0.25 httDS://reSh.edU ru/
Yuu. py

Hroro no pazaeny 30

Paznen 2. Harasyinas reomerpust. [IpsiMbie Ha IUI0CKOCTH

2 0

2.1

IlepnienuKkysapHbIe HpsIMBIE.

0 https://resh.edu.ru/
Yuu. py



https://edu.skysmart.ru/homework/new
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

2.2. | HapamnensHble mpsMBIe. 2 0.25 https://resh.edu.ru/
Yuu. py

2.3. | Paccrosiaue Mexk1y ABYMs TOUKAMH, OT TOUYKH JIO TIPSAMOI, JUIMHA ITyTH HA KBAIPATHOM CETKe. 2 0.25 httpS/ /resh.edu.ru/
Yuu. py

2.4. | IpuMeps IpAMBIX B POCTPAHCTBE ! 0 httDS ://resh.edu.ru/
Yuu. py

Wroro no paszeny 7

Pasgean 3. ipo6u

3.1. | O6bikHOBeHHas 1POOb, OCHOBHOE CBOMCTBO APOGH, COKpaIleHHe APOOEit. 2 0.25 httpS/ /resh.edu.ru/
Yuu. py

3.2. CpaBHEHHE U YHIOPSI0YMBaHHE APOOEH. 2 .25 httDSZ//I’eSh.edU . I’U/
Yuu. py

3.3. | Hecarmanbie pobu i MeTpHdecKas CHCTEMa Mep. ! 0 https://reSh.EdU u/
Yuu. py

34. | Apudmerndeckne 1eHCTBHS ¢ OOBIKHOBEHHBIMH H JICCATHYHBIMU APOOSIMH. 3 .25 httpS/ /resh.edu.ru/
Yuu. py

35. | Ornomenue. 2 0 httpS://rESh.edU .ru/
Yuu. py

3.6. | Jlencuue B aHHOM OTHOIICHNH. 2 0.25 https://reSh .edu.ru/
Yuu. py

3.7. | Macmrra6, mpomopuus. 5 0 https://resh.edu.ru/
Yuu. py

3.8. | IMomstie npouenta. 4 05 https://resh.edu.ru/
Yuu. py

3.9. | BblunciieHHe NPOLEHTA OT BEMUMHBI M BEIHUHHBI 110 €8 IPOLIEHTY. 5 0.25 https://reSh.edU ru/
Yuu. py

3.10. | Peuienue TEKCTOBBIX 3a/1a4, COAEP/KALINX APOOH U POLICHTBL. 5 0.25 https://resh.edu.ru/
Yuu. py

3.11. | IIpakTrueckas pabora «OTHOIICHHE JIHHBI OKPY)KHOCTH K €€ IHaMeTpy» 1 g httDS/ / rESh.edU . rU/
Yuu. py

Wroro no pazzaeny: 32

Pa3znen 4. Harasanas reomerpusi. CuMMeTpust

41 | Ocesas cuvvetpus. ! 0 https://resh.edu.ru/
Yuu. py

4.2. | LlenTpansHas cUMMETpHS. ! 0 https://reSh.edU.rU/

Yuu. py



https://resh.edu.ru/
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https://resh.edu.ru/
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4.3. [TocTpoeHre CHMMETPUYHBIX (HTYP. httDS://reSh . ed u. I’U/
Yuu. py

4.4. | TpakTuueckas paGota «OceBas CHMMETPHS. ! httDS/ [resh.edu.ru/
Yuu. py

4.5. | CuMMeTpus B POCTPaHCTBE 0.25 httDS ://resh.edu.ru/
Yuu. py

Hiroro o paszeny: https://resh.edu.ru/
Yuu. py

Pa3nen 5. Beipaxkenusi ¢ 6ykBamMu

5.1. | IIpumeHenue GyKB 115 3aIIUCH MATEMATHUYECKHMX BBIPAXKEHUI U IPEIJIOKEHUH. 0 httpS/ /resh.edu.ru/
Yuu. py

5.2. | ByKBeHHbIC BHIPKCHHS U YHCIIOBBIC TI0/ICTAHOBKHL. .25 httDS/ [resh.edu.ru/
Yuu. py

5.3. | BykBeHHbIC PaBEHCTBA, HAXOXKICHHE HEH3BECTHOTO KOMIIOHCHTA. 0 httDS/ [resh.edu.ru/
Yuu. py

54. | dopuymst 0 https://resh.edu.ru/
Yuu. py

Fitoro o paszeny: https://resh.edu.ru/
Yuu. py

Paznen 6. Harosyinast reomerpusi. ®Urypbl Ha III0CKOCTH

6.1. | YeThIpEXyroyibHUK, NPUMEpPbl YETHIPEXYTOIBHUKOB. 0 httpS//I’eSh . ed u. rU/
Yuu. py

6.2. | IpsmoyrosbHUK, KBagpaT: CBOIMCTBA CTOPOH, YIJIOB, IMATOHAJIEH. 0.25 httDS/ [resh.edu.ru/
Yuu. py

6.3. | M3mepenue yrios. 0.25 https://reSh.edU.rU/
Yuu. py

6.4. | Buabl TpeyroJibHUKOB. X https://rESh.edU.rU/
Yuu. py

6.5. | IMepuMeTp MHOTOYTONBHHKA. 0.25 https://resh.edu.ru/
Yuu. py

6.6. | Inouans Gurypst. 0 https://rESh.edU.rU/
Yuu. py

6.7. | ®opmybl MepuMeTpa M MITOMAIM IPAMOYTOTHHKA. u https://resh.edu.ru/
Yuu. py

6.8. | IpubmmxénHoe n3MepeHue rIomamm Guryp. 0.25 https://resh.edu.ru/
Yuu. py

6.9. | Ilpaktrueckas pabora «Ilnommans kpyra» ! httDSZ//reSh.edU . rU/
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Yuu. py

Viroro o pasyieny: 14 https://resh.edu.ru/
Yuu. py

Pa3zpen 7. [loJ0:KuTe/IbHBIE H OTPUUIATEILHBIE YHCIA

7.1. | Llensie uncra. ! 0 httpS://reSh.edu .ru/
Yuu. py

7.2. | Moaynp 4mcna, reoMeTpuYecKas HHTEPHPETaIs MOJLYJIS. 2 0 httDS/ [resh.edu.ru/
Yuu. py

7.3. | UncioBble IPOMEKYTKH. 3 0.25 httDSZ//reSh.edU.rU/
Yuu. py

7.4. | TlonoXuTEeIbHBIC U OTPULATEIIBHBIC YHCIIA. n 0.5 httDSZ//I’eSh.edU . rU/
Yuu. py

7.5. | CpaBHeHHE TIONIOKUTENBHBIX H OTPUIATETHHBIX YHCEL. 3 0.25 https://resh.edu.ru/
Yuu. py

7.6. | Apudmeruueckue nelicTBUS C MONOKUTETLHBIMU M OTPHIIATETBHBIMU YHCIIAMH. 12 05 httpS/ /resh.edu.ru/
Yuu. py

7.7. | Pemenue TekcTOBBIX 3a1au 8 .25 https://reSh .edu.ru/
Yuu. py

Hroro no paszaeny: 40 https://resh.edu.ru/
Yuu. py

Pasnen 8. [pecTaBienue TaHHBIX

8.1. | IpsMoOyronbHAs cHCTeMA KOOPIWHAT Ha MIIOCKOCTH. ! u https://resh.edu.ru/
Yuu. py

8.2. | KoopauHaThl TOUKHM Ha MITOCKOCTH, aGCITICCA H OpIWHATA. 1 0.25 httDS/ /resh.edu.ru/
Yuu. py

8.3. | CrosnGuarhie 1 KPYroBble MArPAMMBI. ! 0.25 https://resh.edu.ru/
Yuu. py

8.4. | IpaxTuueckas paGota «IocTpoeHHE AUArpaMM». ! ! https://resh.edu.ru/
Yuu. py

8.5. | PemeHue TekcTOBBIX 3a/1a4, CO ICP/KANINX JAHHBIE, TPECTAB JICHHBIC B TAOTHUIIAX U HA MArPAMMAX 2 0 httDS/ Iresh.edu.ru/
Yuu. py

Htoro o paszaeny: 6 https://resh.edu.ru/
Yuu. py

Paznen 9. Harnsyinas reomerpusi. ®Urypol B IpocTpancTBe

2 0

9.1.

TIpsiMoyrosbHBIil napaenenunes, Kyo, mpu3Ma, MMpaMuzIa, KOHYC, LIHIMHAP, Wap U cdepa.

https://resh.edu.ru/

Yuu. py
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9.2. | U306paxenne MPOCTPaHCTBEHHBIX (HTYD. e 0 0.25 https://resh.edu.ru/
Yuu. py

9.3. | IIpumeps! pasBEPTOK MHOTOrPAHHHUKOB, IMTHHAPA H KOHYCA. g 0 0 httDS/ [resh.edu.ru/
Yuu. py

9.4. | Ipaxtiueckas pabora «Co3aHue MOJIEIei TPOCTPAHCTBEHHBIX (BUTYP. * 0 * httDS/ [resh.edu.ru/
Yuu. py

9.5. | Iousrtre 00bEMa; eUHHIBI H3MEPEHHST 00BEMA. 2 0 0.25 httDSZ//reSh.edU . rU/
Yuu. py

9.6. | O6bEM MPIMOYTOIBHOrO Mapasuieenune/a, Kyoa, popmysnsr 00bEma 2 1 0 httDS/ / reSh.edU . rU/
Yuu. py

HToro 1o pasaeny: 9 https://reSh.EdU.rU/
Yuu. py

Pa3nen 10. IToBTOpenne, 06001IeHNe, CHCTEMATH3AMS

10.1. | [ToBTOpEeHME OCHOBHBIX MOHATHI U METOI0B KYpcoB 5 1 6 Ki1accoB 060011eHNe, CUCTEMATH3ALMS 3HAHUIT 20 ! httpS /Iresh.edu.ru/
Yuu. py

HWroro no pasneny: 20

OBILEE KOJIMYECTBO YACOB IO [IPOTPAMME 170 |14 135



https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

H.. Bunenkun, B.1. XKoxos, A.C.Yecnokos, C.I.11IBapiioypa. Maremaruka, S kiace, B 2 4. M.:
Muemo3uHa

H.S. Bunenkun, B.W. XKoxos, A.C.Uecnokos, C.W.I1IBapidypa. Marematuka, 6 kiacc, B 2 4. M.:
Muemo3una

METOANMYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

MareMartuka: 5 Kj1acc: TUIaKTHUYECKUE MaTepHaIIbl: COOPHUK 3a71a4 U KOHTPOJIBHBIX padoT /
A.C.Yecnokos, K.1. HemkoB, — M.: IIpocBenienue

Marematuka: 5 xnacc: KMM , cocraBurens JI.I1.ITomora, -M.: BAKO

Maremaruka: 6 Kilacc: TUIaKTUISCKUE MaTepralibl: COOPHUK 3a/1a4 M KOHTPOJIBHBIX padoT /
A.C.Yecnokos, K.1. HemikoB, — M.: IIpocBenienue

Marematuka: 6 kinacc: KMM , cocrtaBurens JI.I1.ITomosa, -M.: BAKO

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/
VYuu. py






