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IHHOACHUTEJBbHASA 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA "MATEMATHKA"

PaGouass mporpamma mo wmaTemMaTuke I oOydaromuxcsi 5-6 KiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO OOIIEro 00pa3oBaHUs ¢ YUETOM
U COBPEMEHHBIX MHPOBBIX TPEOOBaHMH, MPEABSIBISAEMBIX K MAaTeMaTHYECKOMY OOpa30BaHHIO, M TPAJUIHIA
poccuiickoro  00pa3oBaHMs, KOTOpbIE OOECHEUMBAIOT  OBJIAJCHHUE KIIOUYEBBIMH  KOMIETCHIIMSMH,
COCTABIISIIOUIMMHA OCHOBY JUISI HEMPEPBIBHOTO OOpa30BaHMs M CaMOpa3BUTHs, a TakKXKe IEJIOCTHOCTb
OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W II03HABATEIBHOIO pa3BUTHA oOydamommuxcs. B pabouelr mporpamme
yuTeHbl ujeu U nonoxeHus KoHuenuuum pa3BuUTHs MareMaTH4eckoro oOpa3zoBaHusi B Poccuiickoit
Oenepanuu. B amoxy mudposoii Tpanchopmarnmu Beex chep 4eIoBeUeCKOM AesITeIbHOCTH HEBO3MOKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 03 0a30BOH MaTeMaTHYECKOW ITOATOTOBKH. YK€ B MIKOJE
MaTeMaThKa CIY)KUT OIMOPHBIM MPEAMETOM JUIs M3YYEHHsI CMEXHBIX TUCHUIUINH, a TOCJE IIKOJIbI peabHOM
HEOOXOJMMOCTBIO  CTAHOBHTCS HENPEpPhIBHOE O0pa3oBaHHWe, YTO TpeOyeT TOJHOICHHON 0a30Boit
0011e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIIE M MATEMAaTUIECKOM.

310 00YyCIOBICHO TE€M, YTO B HAIM JTHU PACTET YMCIO MpOodeccHil, CBA3aHHBIX C HETMOCPEACTBEHHBIM
NPUMECHEHHEM MAaTEMATHKH: U B Cepe SIKOHOMHKH, M B OM3HECE, U B TEXHOJIIOTHUECKHUX 00JIacTsX, U JaKE B

r'yMaHHUTapHbIX C(I)ean. Takum 06pa30M, Kpyr HIKOJIbHHUKOB, JIA KOTOPBIX MaTeéMaTHKa MOXET CTAaTb
SHAYUMBIM IIPEAMCTOM, paCIIUPACTCA.

[IpakTrueckass MOJNE3HOCTh MaTEMaTUKU OOyCJIOBIiEHA TeM, 4YTO €€ TPEAMETOM  SIBIISIOTCS
(byHIaMeHTaJIbHBIE CTPYKTYPBI HALIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI M KOJIUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIBITE, /10 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX [
Pa3BUTHS HAYYHBIX U MPUKIATHBIX WeH. be3 KOHKpPETHBIX MaTeMaTUYECKUX 3HAHUM 3aTPYIHEHO MOHUMAaHKE
MPUHIIMIIOB yCTPOMCTBA M HCIOJB30BAHUS COBPEMEHHOW TEXHHKH, BOCHPUITHE M HWHTEPIpPETALHS
pa3HoOOOpa3HOW  COLMAIbHOW, DSKOHOMHUYECKOW, MOJUTHYECKOW  uHpopmanmu, ManodpdekTuBHA
MOBCE/IHEBHASA TMPAKTUYECKas NeATeIbHOCTh. KakIoMy 4eNnoBeKYy B CBOEH >KM3HH NMPUXOIUTCS BHITOIHATH
pacy€Thl U COCTABIIATH AITOPUTMBI, HAXOJUTh U NMIPUMEHATH (POPMYIIBI, BIAIETh MPAKTHYECKUMHU TTPUEMAMU
TE€OMETPUUYECKUX HM3MEPEHM U TMOCTPOCHMM, YHTaTh WH(OPMAIMIO, TPEICTAaBICHHYI0 B BHJAE TaOIUII,
auarpaMMm U TpaduKoB, KUTh B YCIOBUSX HEONPENEIEHHOCTH W TIOHMMATh BEPOSTHOCTHBIM XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpEMEHHO € paclIMpeHHeM c(pep NPUMEHEHUS MaTeMaTHKUd B COBPEMEHHOM o0IecTBe BcE Ooiiee
BaXHBIM CTAHOBHUTCS MaT€MaTUYECKUH CTUJIb MBIIUICHUS, MPOSBISAIOMIMNACST B ONpeAeNEHHBIX YMCTBEHHbBIX
HaBbIKax. B mpouecce u3ydeHuss MaTeMaTMKH B apceHal NPUEMOB M METOJOB MBILIUICHHS YEIOBEKa
€CTECTBEHHBIM 00Pa30M BKJIIOYAIOTCS MHIYKIMS U AeYKIIKs, 000011IeHne U KOHKPETU3allks, aHaJIu3 U CUHTE3,
Kinaccuukaus M cUCTeMaru3anus, aOcrtparupoBaHue W aHajmorus. OOBEKTHI MaTeMaTHMYeCKHX
YMO3AKJIIOYEHUH, MpaBWIa HMX KOHCTPYUPOBAHMSI PACKPHIBAIOT MEXaHU3M JIOTUYECKUX IIOCTPOEHUH,
CIOCOOCTBYIOT BBIpaOOTKE yYMEHHs (OpPMYIHPOBAaTh, OOOCHOBBIBATH U JIOKA3bIBATH CY)KICHHS, TEM CaMbIM
pa3BUBAIOT JIOTHYECKOE MBbIIUIeHHe. Benymas poib NpUHAUIEKUT MaTeMaTHKe M B (HOpPMUPOBAHUH
AJITOPUTMUYECKOI KOMITOHEHTHI MBIIUIEHUS! U BOCIIUTAHUM YMEHUI JAEWCTBOBATH IO 33/1aHHBIM aITOPUTMaM,
COBEpPILIEHCTBOBATh U3BECTHHIEC U KOHCTPYUPOBATh HOBBIE. B mporiecce pemienns 3a1a4 — OCHOBOM y4eOHOM
NeSITeIbHOCTH Ha YpPOKAax MaTeMaTUKU — pPa3BUBAIOTCS TaKKe TBOpUYECKass W TPHUKIATHAs CTOPOHBI
MBILICHUS.

OOyuenue mareMaTHKe Ia€T BO3MOJKHOCTh pa3BUBATh y OOYYaIOUIMXCA TOUYHYIO, pallMOHAIBHYIO H
MH(OPMATHUBHYIO peub, yMEHHE OTOMpaTh Hanbosee MOAXOASIINE I3bIKOBbIE, CAMBOJINYECKHE, TpadudecKue
CpeICTBa JIJIsl BRIPAXKEHUS CYKJIEHUHN U HAIJIATHOTO UX MPECTABIICHUS.

HCO6XOI[I/IMBIM KOMIIOHCHTOM 061116171 KYJIbTYPbl B COBPEMCHHOM TOJIKOBAHHHU SIBJISACTCA 06]]_[66 3HaKOMCTBO



C ME€TOAaMU IMTO3HAHUA HeﬁCTBHTCHBHOCTH, MNpEaACTaBJICHUC O MPEAMCTC U MCTOJaX MAaTCMATUKU, UX OTINYNN
OT METOJIOB APYTUX €CTECTBCHHBIX M TYMaHUTAPHBIX HayK, 00 0COOEHHOCTSIX MPUMEHEHUSI MAaTEMAaTUKU TSI
peleHHs HayYHbIX M IPUKJIAIHBIX 3a1a4. TakuM 00pa3zom, MaTeMaTuyeckoe 00pa3oBaHue BHOCUT CBOW BKJIa
B (hopmupoBaHue oO1IeH KyIbTYphI YEIOBEKA.

I/I3yquHe MaT€MaTuKH TaKXKe CHOCO6CTByeT OCTCTUUCCKOMY BOCIIMTAHUIO 4YCJIOBCKA, IMOHWUMAaHUIO
KpaCOThI U U3AIIECTBA MATEMATHUICCKUX paccymz[eHHﬁ, BOCIIPpHUATUIO TCOMETPHUICCKUX (bOpM, YCBOCHHIO
nacu CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

[IpuopuTteTHBIME LIENIAMU 00YYEHHUSI MAaTEMaTHKE B 5-6 Ki1accax sSIBISIOTCS:

—  TpojoiDKeHHe (OPMHPOBAHUS OCHOBHBIX MAaTEMaTHYCCKUX IOHATHHA (YHCIIO, BEIUYMHA,
reoMeTpuueckas Gurypa), 00ecreurnBaouIX MPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO
00pa3oBaHus 00yJaIOLINXCS;

— Ppa3BHUTHE MHTEIUICKTYAJIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH OOYYaroMIMXCsl, TO3HABATEIHLHOM
AKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUH, HHTEpECca K U3yUYECHUIO MAaTeMaTHUKH;

— TOJBeJeHHE 00yJYaroUXcs Ha IOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHUIO B3aHMOCBSI3M MaT€MaTUKU
U OKPYXKAIOIIIET0 MHUPA;

—  ¢dopmupoBanue (GYHKIMOHAIBHONH MaTEMaTHYECKON TI'PaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTU4YECKHE OOBEKTHI B PEAbHBIX KU3HEHHBIX CUTYalUsIX, IPUMEHATh OCBOCHHBIC YMEHHUS JJIs
pelIEHUs] TPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HMHTEPIPETUPOBATH IIOJIYYEHHBIE pE3yJIbTaTbl U
OLICHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYaAlUH.

OcHOBHbIE JTUHUM COJIEP)KaHUs Kypca MaTeMaTuKu B 5-6 kinaccax — apudMerudeckas U reoMeTpuieckas,
KOTOpbIE DPa3BUBAIOTCA MapajuIeibHO, KaXJas B COOTBETCTBUUM C COOCTBEHHOH JIOIMKOH, OJHAKO, He
HE3aBUCHUMO OJIHA OT JPYyroi, a B TECHOM KOHTAaKTE€ M B3aUMOJCHCTBHU. Takke B Kypce IPOMCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU aJIreOpbl U OMMCATENIbHOW CTATUCTHKH.

Nsyuenue apudmernueckoro maTepualia HAUYMHACTCS CO CHCTEMAaTH3allud W Pa3BUTUA 3HAHUU O
HaTypaJbHBIX YHCIIaX, MOJYyYEHHBIX B HAYAJIbHOU 1IKoJjIe. [Ipu 3TOM COBEpIIEHCTBOBAaHNE BHIYHCIUTEIBHON
TEXHUKH ¥ (OPMHUPOBAHME HOBBIX TEOPETUUECKHX 3HAHUW COYETAETCS C PAa3BUTUEM BBIYHCIUTEIHHOU
KyJIbTYpbl, B YaCTHOCTH C OOy4Ye€HHEM TNPOCTEUIIMM NpuéMaM TMPUKHUAKH U OICHKH Pe3yJbTaTOB
BEIUHCIICHUH.

Hpyroii kpynHbIi OJOK B colepKaHUM apudMeTHUecKoW IMHUU — 3T0 Jpodu. Hawamo wnzyueHus
OOBIKHOBEHHBIX M JIECATUYHBIX JpoOei OTHECEHO K 5 Kiaccy. DTO MepBbIi 3Tall B OCBOEHUM ApoOei, koraa
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJEAMM, MOHATHAMU TeMbl. IIpu 53TOM paccMorpenue
OOBIKHOBEHHBIX JpoOeil B MOJHOM O00BEME MPEIIECTBYET MW3YUYEHUIO JAECATUYHBIX JApoOei, uTo
1eJ1eco00pa3HO ¢ TOYKHM 3pPEHHs JIOTUKM HW3JIOKEHHS YHUCIOBOW JIMHMM, KOrJa IpaBuja AEUCTBUIM C
JIECATUYHBIMU JIpOOSIMM MOXKHO OOOCHOBATh Y)K€ H3BECTHBIMU AJITOPUTMAMHU BBIMOJHEHUS ACUCTBHM C
OOBIKHOBEHHBIMH JIpOOSIMU. 3HAKOMCTBO C J€CATUYHBIMH JPOOSIMHU PACIIUPUT BO3MOKHOCTH JUIsl TIOHUMAaHUS
00yJaroImuMHUCs TPHUKIATHOTO NPUMEHEHUsT HOBOM 3amMcu NpU HM3YyYEHHH APYrHMX HOpPEIMETOB M IpH
MPaKTUYECKOM Hcrosib30BaHuM. K 6 Kiaccy OTHECEH BTOPOHM 3Tam B M3Y4YEHUH JpOOei, rae MpOMCXOIUT
COBEPILICHCTBOBAHHE HABBIKOB CPaBHEHHUs M MpeoOpa3oBaHUs JpoOel, OCBOEHUE HOBBIX BBIYUCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHWE TEXHUKHU BBIUMCICHUN, B TOM 4YHUCJIE 3HAYCHUHN BBIPAKECHUM, COACPKALIUX U
OOBIKHOBEHHBIE, U IECATUYHBIE IpOOH, YCTAHOBIIEHUE CBSA3EH MEXly HUMH, pACCMOTPEHHE MPUEMOB pEIIeHUS
3aja4 Ha JpoOu. B Hayane 6 kinacca MpoUCXOAUT 3HAKOMCTBO C TOHATUEM IPOLEHTA.

OCOOEHHOCTBIO HU3YUCHUA MTOJIOKUTCIIbHBIX U OTPUHATCIBbHBIX YUCCII SABJISACTCA TO, YTO OHU TAKKC MOT'YT
paccMaTpruBaTLCA B HCCKOJIBKO JTAIlOB. B 6 ximacce B Hauaie HU3YUYCHUSA TCMbI «llonoxuTenbHbIC U



OTpHIIATEIIFHBIC YHUCIa» BbIAeNseTcs mnoareMa «llempie uwmcma», B paMKax KOTOPOHW 3HAKOMCTBO C
OTPHIIATEIIFHBIMU YHCIIAMHU M IEHCTBHUSMU C TTOJIOKUTEILHBIMU M OTPUIATEIHHBIMH YHCIAMH ITPOUCXOIUT Ha
OCHOBE COJACPKATEIHLHOTO IOAXO0Ja. JTO TO3BOJISIET HAa JOCTYIIHOM YPOBHE TO3HAKOMHTH YUYaIIHXCS
MIPAKTUYECKH CO BCEMH OCHOBHBIMU MOHATHSIMH TEMbI, B TOM YHCJIE U C TIPABUJIAMU 3HAKOB IPHU BBIMTOJTHCHUN
apuMeTnyecKux IeHCTBUH.

[lpn oOyueHHMM pEIIEHHIO TEKCTOBBIX 3agad B 5-0 Kiaccax HCIOJB3YIOTCS apu(YMETHYECKHUe NPHEMBI
pemieHusi. TeKCTOBBIE 3ahayd, pellaeMble HpU OTPAaOOTKE BBIYMCIMTEIBHBIX HABBHIKOB B 5-6 Kiaccax,
paccMaTpUBAIOTCS 3aJaud CIEAYIOLINX BHJIOB: 33Jaydl Ha JBIDKEHHE, HA 4acTH, HA MOKYIKH, HA paboTy H
MIPOU3BOIUTENILHOCTD, HA MPOLIEHTHI, HAa OTHOIICHUS U porniopunu. Kpome Toro, o0y4aromirecs 3HaKOMSITCS C
npuéMamMH pelIieHuss 3afad nepedopoM BO3MOXKHBIX BAapUAHTOB, ydarcs paboraTte ¢ uHpOpManuei,
MPEJICTABICHHON B (hopMe TaOIUI] HITH JTUATPAMM.

B pabGoueit mnporpamme mpenycMoTpeHO (GOPMUPOBAHHUE MPOIEACBTHYCCKUX — alreOpandecKux
npeAcTaBieHuil. bykBa Kak CHUMBOJI HEKOTOPOTO YHCJIa B 3aBUCHMOCTHM OT MaT€MaTHYeCKOr0 KOHTEKCTa
BBOJIMTCS MOCTENEHHO. bykBeHHasi CHMBOJIMKA IIUPOKO HCHOJIB3YETCS MPEXKIE BCEro Ui 3alMucHu OOLINX
YTBEPXKACHUA M TPEIIOKEHHUH, (OpMya, B YACTHOCTU JJISl BBIYMCICHHS T€OMETPUYECKUX BEIHYWH, B
KaueCTBE «3aMECTUTEIS» YHCIa.

B kypce «MaremaTtuku» 5-6 KilaccoB IpPEICTaBICHA HaIJIsAHAs F€OMETpHUs, HalpaBIeHHAs Ha pa3BUTHE
00pa3HOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOPAXEHHUSI, N300pa3UTEIbHBIX YMEHUNH. DTO BaXKHBIN ITaIl B
U3YYEHUH TEOMETPHUM, KOTOPBI OCYLIECTBIISIETCS Ha HArJISIAHO-IPAKTUYECKOM YPOBHE, OMNMpAEeTCs Ha
Harjs1IH0-00pa3Hoe MbIlUIeHHe oOydarouuxcs. bosbiuas posib OTBOAUTCSA NMPAKTUYECKON IESTeNbHOCTH,
OIIBITY, SKCHEPUMEHTY, MojenupoBaHuto. OOyyaromuecss 3HaKOMATCS C F€OMETPUYECKUMHU (UrypaMu Ha
IUIOCKOCTH M B TPOCTPAHCTBE, C HUX MPOCTEHIIMMH KOHPHUTypalMsIMH, y4arcs H300paxkaTb HX Ha
HEJIMHOBAHHOM M KieTyaTod Oymare, paccCMaTpuBalOT MX IpoCTeiIIne cBOMCTBa. B mpouecce u3yueHus
HarJsiIHOM reoMEeTpUM 3HAHUS, MOTyYEeHHbIE 00YYaroIUMKCS B HA4aJdbHOHM ILIKOJIE, CHCTEMATU3UPYIOTCS U
pacIMpsIOTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yuyeOHOMY MIIaHY B 5 KJlacce U3y4yaeTcsl MHTETPUPOBAaHHBIN mpeameT «MareMaTHKa», KOTOPBIi
BKJIIOUAET apuPMeTUUeCKUil MaTepral U HaTJIIHYI0 T€OMETPHIO, & TAaK)Ke MPOIEAeBTHUECKUE CBEICHUS U3
anreOpsl. YUeOHBIN TUTaH HAa M3y4YeHHWE MAaTEeMaTHKH B 5 KJIacce OTBOAHWT HE MEHee 5 y4eOHBIX 4acoB B
HEZIeIto, B TeUeHHE KaXI0ro rofa o0y4yeHus, Bcero He MmeHee 340 y4yeOHBIX YacoB



COJAEP)KAHUE YYEBHOI'O KYPCA "MATEMATHKA"

5 KJIIACC

HartypaJjbHble yncia 4 HYJIb

HarypanbHoe uncino. Psn Hatypanbubix uncen. Yucno 0. M300paxeHne HaTypaabHBIX YMCET TOYKaMHU Ha
KOOpAMHATHOH (uncinoBoil) npsimoi. ITo3unnonHas cucrema cuucienus. Pumckas Hymepanus Kak npumep
HEMO3ULMOHHOW cucTeMbl cuucieHud. JlecaTuuHas cucrema cuucieHus. CpaBHEHHE HAaTypaslbHBIX YHCEl,
CpaBHEHME HaTypajbHbIX yKceld ¢ HylaéM. CriocoOs! cpaBHeHUsA. OKpyTieHne HaTypanbHbIX ynucen. CioxeHne
HaTypaJbHbIX YMCEN; CBOMCTBO HYJIS IPU CIOKEHUH. BblunTanue kak aelicTBre, 00paTHOE CIIOKEHUIO.

YMHOXEHUE HaTypalbHBIX YMCEJ; CBOMCTBA HYJISI U €QUHULbI IIPU YMHOXEHUU. JleneHne Kak NIelcTBHE,
oOparHoe yMHOXeHHIO. KommoHeHThl JeiicTBHil, cBs3b Mexay HuMH. [IpoBepka pesynbrara
apudmernueckoro neicTBus. I[lepeMecTUTENIPHOE M COYETATEIIBHOE CBOWCTBA (3aKOHBI) CIOXKEHUS H
YMHOXXEHUSI, PaCIpeeuTeIbHOe CBOMCTBO (3aKOH) YMHOXeHHUs. Vcnonp3oBanne OyKB AJisi 0003HAUYCHUS
HEM3BECTHOTO KOMIIOHEHTA M 3allMCH CBOWCTB apU(pMETHYECKHX NeHCcTBUA. JlemuTenn u KpaTHBIE 4HCla,
pasnokeHue Ha MHokutenu. [Ipocteie u coctaBHble yncia. [Ipusnaku nqenumoctu Ha 2, 5, 10, 3, 9. [lenenue
¢ octaTkoM. CTeNeHb ¢ HaTypaJbHBIM [T0OKa3aTeaeM. 3alich YUCIIa B BUJI€ CYMMBbI Pa3psIHBIX CllaraeéMblX.

Yucnosoe BbIpakeHKE. BrluncieHne 3Ha4eHNN YUCIIOBBIX BBIPAKEHUM; ITOPSIIOK BBIIIOJIHEHUS JEHCTBUN.

Hcmonn3oBanue IIPpH BBIYUCJICHUAX IEPEMECCTUTCIIBHOTO U COYCTATCIIBHOI'O CBOICTB (SaKOHOB) CJIIOXKCHHUA U
YMHOXCHUS, paCIIpEACITIUTECIBHOI'O CBOMCTBa YMHOXCHHA.

Jpoou

IIpencraBiaenue o qpodu kKak crnocoOe 3amucu 4acTd BenuuuHbl. OObIKHOBEHHBIE J1poOu. [IpaBuibHBIE 1
HenpaBuibHbIe Apoou. CMmelanHast ApoOk; MpeIcTaBIeHUue CMEILIaHHON IpoOU B BUJIE HEIPAaBUIBHOM Apo0u u
BbIJIEJICHUE 1€JI0OM YacTH 4HClia U3 HENpaBWIbHOM Jpodu. M3o0pakeHue npobeil ToukaMy Ha YHMCIOBOU
npsimoii. OcHOoBHOE cBOMCTBO npoOu. Cokpamienue apoOei. [lpuBegenue apodu K HOBOMY 3HaMEHATEIIO.
CpaBHenue npobeil. CioxeHne U BbIYMTaHUE JIpoOeld. YMHOXKEHUE U JiefieHne Opobeii; B3auMHO-00paTHbIe
napoOu. HaxokaeHre 4acTH LEeNoro M LeJoro mo ero yactu. JlecsatuyHas 3amuchk apo6eit. [IpencraBnenue
JeCSITUYHOM 1po0u B Bue 0OBIKHOBEHHOM. M300pakeHne necATHUHbBIX Apo0ei TouKaMH Ha YUCIIOBOM MPSMOM.
CpaBHeHHE JECATHUYHBIX JpoOel. Apupmernueckue IeHCTBUS € JECATUYHBIMH JpodsMu. OkpyrieHue
JEeCATUYHBIX Apo0eil.

Pemienue TeKCTOBBIX 3aa4

Pemenne TekcToBBIX 3a7a4 apudMeTHUECKHM criocobom. Perienne nornyeckux 3amad. Pemenne 3amau
nepebopoM BceX BO3MOKHBIX BapuaHTOB. M crionp30BaHue MPU PEIICHUH 3aa4 Ta0IUIl U cxeM. Perenue
3a7a4, COAEpPXKAIIUX 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIWYMHBL: CKOPOCTb, BPEMs, pPaCCTOSHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTh. EMMHHIIBI H3MEpeHUsI: MacChl, 00bEMA, 1IEHBI; PACCTOSIHHS, BPEMEHH, CKOPOCTH.

CBsi3p MEXIy €IMHHUIIAMHA U3MEPEHUS KaXK10 BeMUMHBL. PellieHne OCHOBHBIX 3a/1a4 Ha APoOu.
[IpencraBneHne TaHHBIX B BUJE TAOJIHUII, CTOIOYATHIX JUATPAMM.

Harusanas reomerpust

Harnsanele npencraBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yroj, JIoMaHas,
MHOT'OYTOJIbHUK, OKPYKHOCTb, Kpyr. YroiI. [IpsAMoi, OCTpbIi, TYNO U pa3BEPHYTHIN yIibl. [[nuHaA oTpeska,
METPUYECKUE €AVHUIBI JIMHBL. JIIMHA JIOMaHOM, IEPUMETP MHOIOYrojabHUKa. M3mMepeHue U nocrpoeHue
YIJIOB € TIOMOIIbIO TpaHcHopTHpa. Harmsiuele npeacTaBieHus o Gpurypax Ha MIOCKOCTH: MHOTOYTOJIbHHUK;
NPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe (uryp. M3o0pakenue puryp, B TOM uucie Ha



kieryatoil Oymare. IToctpoenune koH(urypauuii U3 vacTeil MpsAMON, OKPY)KHOCTH Ha HEIMHOBAaHHON M
KieryaTo Oymare. lcmosnbp3oBaHue CBOMCTB CTOPOH M YIJIOB MPSMOYrOJbHUKA, KBajaparta. [Lmomanb
IPSIMOYTOJIbBHUKA ¥ MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX W3 NPAMOYIOJIBHUKOB, B TOM 4Hciae (QuUryp,
n300pak€HHBIX Ha Kier4aroil Oymare. EnuHUIBI m3MepeHus Iuiomany. HarmsaHele mpencTaBieHHs O
IIPOCTPAHCTBEHHBIX (hUTypax: MPsSMOYTOJbHBIM Napamenenunen, Kyd, MHOrorpaHHuku. M3o0pakeHue
IIPOCTEHIINX MHOTOIpaHHUKOB. Pa3BépTku kyOa u napauienenunena. Cozanue Mojiesieil MHOrOIrpaHHUKOB
(13 Oymaru, IpOBOJIOKH, TUIACTIIIMHA U JIp.). O0BbEM MPSIMOYTONIBHOTO Tapajuienenunena, Kyoa. EnuHuIs
u3MepeHus oobéMa.

6 KJIACC

HartypaabHble ynciia

ApudmeTnueckue IeHCTBUS C MHOTO3HAYHBIMHU HATYPaJbHBIMU YUCIaMU. YHCIOBBIE BBIPAKEHHUS, TTOPSAOK
JCWCTBUH, UCMONb30BaHUE CKOOOK. Vcmonb3oBaHWE TPH  BBIUMCICHUSX IEPEMECTUTENBHOIO |
COUYETAaTEIBbHOTO CBOWCTB CJIOKEHHsS M YMHOXKECHMS, pPaCIpEIeIUTEIbHOTO CBOWCTBA YMHOYKEHUS.
OxpyrieHue HaTypajdbHbBIX uucen. JlenuTenu W KpaTHble 4YMciaa; HauOOJMbLIMM OOLIMI JenuTens U
HauMeHblIee oluiee kpatHoe. [lennMocTb cyMMBbl U TPOU3BeIeHus. JlejeHne ¢ 0CTaTKOM.

Jpoou

OO0bIKHOBEHHAs p0o0b, OCHOBHOE CBOMCTBO APOOH, COKpalieHue apodeii. CpaBHEHHE U YIOPSIOUYMBaHUE
npobeii. Pemenne 3amad Ha HAXOXKIACHHUE YaCcTH OT IEJIOT0 M IIEJIOTO IO ero 4acT. JpoOHOe 4uciio Kak
pesynbTaT Aenenus. llpencraBinenue necaTUYHON ApoOM B BHUJAEC OOBIKHOBEHHOH IPOOM M BO3MOXHOCTH
Ipe/cTaBiIeHUs] OOBIKHOBEHHON JIpoOM B BUAE AeCATUYHOM. JlecsiTuuHble ApoOU U METpuYecKas cuctema
Mep. ApudMeTHndecKre JeCTBUS M YUCIIOBBIE BRIPAKEHHS ¢ OOBIKHOBEHHBIMH U ICCATHYHBIMU APOOSMH.
OtHowenue. [leneHue B JaHHOM oOTHoueHuHM. Macmrad, nponopuus. [IpumeHnenue nponopuuil npu
pemiennu 3aaa4. [lonarue npouenrta. BoeruncneHue nponeHTa OT BETUYUHBI U BETUYUHBI 110 €€ MPOLEHTY.

BLIpa)KCHI/Ie MMPOLCHTOB ACCATUYIHBIMU ,[[pO65IMI/I. Pemenue 3amad Ha IMPOLCHTEI. Bpra)KeHI/Ie OTHOIICHUA
BCJIMYHMH B IPOLICHTAX.

Ilos0:xuTENBbHDBIE H OTpHLHATEJIbHBIC YHC/IA

[TonoxurensHple W orpunarenbHble uucna. Llembie 4yucma. Monayns 4ucna, reoMeTpudecKas
MHTEepIpeTanust MoAys uncia. M3obpaxeHnue yncen Ha KOOPAUHATHON MpsiMON. YnCIOBbIE TIPOMEXKYTKH.

CpaBHeHue  umcen. Apudmerudeckue  J€HCTBHS C  TOJIOKUTEIBHBIMU M OTPHLATEIbHBIMU
yucaamu. [IpsiMoyronbHasi cucTeMa KOOpAMHAT Ha MIIOCKOCTH. KoopanHaThl TOUKM Ha MJIOCKOCTH, abcuucca
u opauHara. [loctpoeHue Touek U GUryp Ha KOOpAUHATHOM IJIOCKOCTH.

BykBeHHbIe BbIPasKeHH S

[TpumeHneHue OYKB JJ1s1 3allMCU MaTEMAaTUYECKUX BBIpAXKEHUN U mpeioxkeHuni. CBolicTBa apuMEeTHUECKUX
NEeWCcTBUN. DyKBEHHBIE BBIPAXKEHHS M YHCIOBBIE TNOJCTAHOBKU. DBYKBEHHBIE pPABEHCTBA, HAXO0XICHUE
HEU3BECTHOTO KOMIOHEHTa. DOpMYIIbL; POPMYITBI IEPUMETPA U TLTOMIAIH MPSIMOYTOIbHUKA, KBaApaTa, 00bEMa
napajuiesienumnesa u Kkyoa.

Penienune TeKcToBBIX 32124

Pemenne TekcTOBBIX 3a/1au apupMeTHYecKHUM criocoOoM. Pemenue jmoruueckux 3aaad. Pemenue 3amay
nepebopoM BceX BO3MOXKHBIX BapHaHTOB. PemieHue 3agad, colepkaliuxX 3aBUCHUMOCTH, CBS3BIBAIOLIUX
BEJIMYUHBIL: CKOPOCTb, BPEMs, PAaCCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTD; IPOU3BOIUTEIBLHOCTD, BPEMS,
00BbEM paboThl. EAuHMIIBI U3MEpEHUs: MAacChl, CTOMMOCTH; PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBSA3b MEXKIY



CIMHHULIAMH  WM3MEPEHHsA  KaXIOW BEIWYMHBL.  PemmeHme  3amad, CBA3AaHHBIX C  OTHOILEHUEM,
PONOPLMOHATIBHOCTBIO BEJIMYKH, IPOLIEHTAMHU; PELIEHHE OCHOBHBIX 3aJjad Ha IpoOu U npoueHTsl. OLeHka u
NPUKHUIKA,  OKpyrieHue  pesynbrata. CocraBieHue  OYKBEHHBIX  BBIP@KEHHII IO YCIIOBHIO
3agaun. llpeacraBieHne JaHHBIX C MOMOMIBIO TaOuui W guarpamMm. CronOuyaTbie AUarpaMMbl: YTEHHE U
IIOCTpOeHUE. UTeHHE KPYrOBBIX AUarpaMM.

Harasgnas reomMeTpus

Harnsaneie npencraBienust o ¢purypax Ha IUIOCKOCTH: TOYKA, MpsAMasi, OTPE30K, Jyd, Yroi, JIOMaHas,
MHOT'OYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, Kpyr. B3auMHOe pacmnosokeHue IByX
IIPSAMBIX Ha IJIOCKOCTH, NApaJIICNIbHBIEC MPsSMbIC, IIEPIECHIUKYIISPHBIEC NpsAMbIe. I3MepeHue pacCTOsSHUN:
MEXIy ABYMs TOYKaMH, OT TOYKHM 1O NpPsAMOM; JUIMHA MapuIpyTa Ha KBaapaTHOHN ceTke. M3mepenue u
IIOCTPOEHHUE YIJIOB C IIOMOLIBIO TPAHCIIOPTUPA. BUIBI TPEYTrONBHUKOB: OCTPOYTOJIbHBIN, IPAMOYTOJIbHBIM,
TYNOYTOJIbHBII; paBHOOEIPEHHBIN, pABHOCTOPOHHUM. UeThIPEXYTOIbHUK, IPUMEPB] YETHIPEX YTOJIBHUKOB.

[IpssMoyronbHHUK, KBaapaT: WCIOJIb30BaHUE CBOWCTB CTOPOH, VIJoB, AuaroHaneil. M3oOpaxeHue
reoMeTpUYecKux (Uryp Ha HEIMHOBAHHOW Oymare ¢ HCIOJIb30BAaHMEM IUPKYJS, JMHEWKH, YTrOJbHHKA,
tpancnoptupa. Iloctpoenus Ha kinerdaroit Oymare. [lepumerp muoroyronsauka. [lonstue mnomanu Gurypsr;
€IMHULIBI U3MepeHus miomanu. [Tpubmmkénnoe usmepenue mwionanu GUryp, B TOM 4ucie Ha KBaJApaTHOU
cetke. [Ipubnmkénnoe n3MepeHne AITUHBI OKPYKHOCTH, TUIOIaau Kpyra. CUMMETpHs: LIeHTpalibHasi, OceBas
u 3epKajbHast CUMMETPUHU. [Toctpoenue CUMMETPUYHBIX buryp. Harnsanueie
MPEJCTAaBICHHS O MPOCTPAHCTBEHHBIX (PUTypax: Mmapajliesienurne, Ky0, mpu3ma, mupaMuia, KOHyC, HWIAH/P,
map u cdepa. M3o0paxkeHnue npoctpancTBeHHbIX Guryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IIMIIMHIPA U
konyca. CozmaHue Mojeneidl NpOCTpaHCTBEHHBIX ¢uryp (u3 Oymaru, MNPOBOJOKH, IJIACTUIMHA H
ap.). [Tonsitue 00béMa; equHUIIBI U3MepeHHst 00béMa. OOBEM IPSIMOYTOJILHOTO TIapaslIeIIeHIIe 1a, Kyoa.



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yIbTAaThl OCBOCHHS IIPOrPaMMbl yaeOHOTO npeameTa «MaTteMaThKay XapakTepru3yrTCs:

IIaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBIICHUEM MHTEpPECA K MPOIIOMY U HACTOAIIEMY POCCUMCKON MaTEeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM
K JJOCTH>XKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THX
JOCTHKECHHH B IPYTHX HayKaX U MPUKIATHBIX cepax.

I'paxxnanckoe u JYXOBHO-HPaBCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINIOJIHCHUIO 00S3aHHOCTEH TpaKJaHUHA U pealn3allid ero Mpas, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAaX (YHKIMOHHPOBAHUS Pa3IMUHBIX CTPYKTYP, SIBICHUH, HPOLEIYp IPaskIaHCKOTO
o01ecTBa (BBIOODEI, OIIPOCHI " np.);

TOTOBHOCTBIO K OOCYKJCHHIO O3THYECKHX TIPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM MPHUMEHEHUEM
JTOCTHKEHUI HAYKH, 0CO3HAHUEM BaXKHOCTH MOPAJIbHO-3THUECKHUX IIPUHIMIIOB B ICATCILHOCTH YYEHOTO.

Tpyaosoe BOCIIHTAHHE:

YCTaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUH NPAKTHUYECKUX 3a]1a4 MaTEMaTHUYECKON HaIIPaBIECHHOCTH,
OCO3HAaHMEM BAXXKHOCTH MaTeMaTHYECKOro 0oOpa30BaHUs Ha MPOTSIKEHUU BCEM JKU3HU Ul YCIIELIHOMN
npoeCCUOHATBHON JESATEIbHOCTH M PAa3BUTHEM HEOOXOAWMBIX YMEHHWH; OCO3HAaHHBIM BEIOOPOM U
IMOCTPOCHUCM HHI[HBHI[yaHBHOﬁ TPACKTOPHUU 06p330BaHI/I$I U KHU3HCHHBIX IINIAaHOB C y‘-IéTOM JIMYHBIX
HMHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEM.

IcTeTnYecKkoe BOCIIUTAHHE:,
CIIOCOOHOCTBIO K IMOLIMOHATILHOMY U ACTETUYECKOMY BOCIIPUSTHIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1a4,
pelIeHu!, pacCykACHUI; YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

Iennocru HAY4YHOI'0 NO3HAHMSA:

OpUEHTAlle B JESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NPEICTABIECHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, IPUPO/IBI M 00IIeCTBA, TOHUMAHUEM MaTeMaTHUYECKON HAyKU KaK
cdepbl 4eloBEUYECKON JIeATENbHOCTH, ATANOB €€ pa3BUTHUS M 3HAYMMOCTH Ul Pa3BUTHS LIUBUIM3ALINM;
OBJIAJICHUEM SI3BIKOM MAaTE€MAaTHKH M MaTE€MaTU4YeCKOW KYyJIbTYpOM KaK CpPEICTBOM IIO3HAHUS MHPA;
OBJIAJICHUEM NPOCTEHIIIMMHU HABBIKAMH HCCIIEOBATEIBCKOM AEATEIBHOCTH.

dusnyeckoe BocnuTanue, GopMMpoBaHNe KYJIbTYPbl 310POBbSI H SMOIMOHAIBHOIO 0JIArONOIyYHs:

TOTOBHOCTHIO NMPHUMEHSATh MaTeMaTUYeCKHEe 3HAHMsSI B MHTEpPECax CBOEro 3/0POBBS, BEIEHUS 310pPOBOTO
oOpasa KU3HHU (310pOBOE MUTaHUE, COATaHCUPOBAHHBIA PEXUM 3aHITUN U OTIbIXA, peryisipHas Gusndeckast
aKTUBHOCTD); CPOPMUPOBAHHOCTHIO HaBbIKa pedeKkcuu, IpU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TaKOTO ke
IpaBa JIpyroro 4eioBeKa.

JKOJI0THYECKOe BOCIIMTAHME:

OpUEHTallell Ha NMpUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JJI pelleHus 3a7ad B 00JACTH COXPAHHOCTH

OKpY>KaIOILE! Cpeibl, INIAHUPOBAHUS MTOCTYIIKOB M OLIEHKH X BO3MOXHBIX IOCJIEICTBUMN I OKPYKaOLIeH
Cpezbl; OCO3HAHUEM INI00AIBHOI0 XapaKTepa HKOJOTHYECKUX MPOOIEM U ITyTel UX peIIeHus.

JIn4HOCTHBIE pe3y/bTaThbl, 00eCHEYMBAKIIME AAANTALNUI0 O0yYaKOUIIErocsi K H3MEHSIIMMCH
YCJIOBHAM COLMATIBbHOM 7| IPUPOAHOM cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIIOBUSX HEONPEIAECIEHHOCTH, ITOBBILIEHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
yepe3 MPaKTHUYECKYI0 JEesTeIbHOCTh, B TOM YHWCIIE YMEHHE Y4YUTbCA y APYruX Jojei, mpuoOperaTh B
COBMECTHON  JEATENBHOCTH HOBBIE 3HAaHWS, HAaBbIKW M KOMIETEHIMHM W3 OIbITa JIPYTUX;

HE0O0XO/MMOCThI0 B (OPMHUPOBAHMU HOBBIX 3HAHUH, B TOM uucie (HOpMYyIUpOBaTh HJEH, MOHATHS,
TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHCJIE paHEee HEM3BECTHBIX, OCO3HABATH A€(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPMHHUMATh CTPECCOBYIO CHUTYallMIO KakK BBI3OB,
TpeOYIOLINi KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMBIE PELICHUS U ACUCTBUS, (OPMYTUPOBATh U OLIEHUBATD
PHUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpenmeTHbie PE3YIIBTATHI OCBOEHHUS MIPOrPaMMBbI y4eOHOTO npeaMera
«MaTteMaTHUKa»XapaKTEePU3YIOTCS OBJIAJICHUEM VHUBEPCANbHLIMU HOZHABAMETbHBIMU OCUCMEUIMU,
VHUBEPCAIbHLIMU —~ KOMMYHUKAMUBHOIMU — OCUCMBUIMU U YHUBEPCATLHBIMU — Pe2YIAIMUGHbIMU
oelcmeuamu.

1) Yuueepcanvuvie nosnasamenshsle oeticmsus obecneuusarom opmuposanue 6A306blx KOCHUMUBHBIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOHAHUSL OKPYACAIOWE20 MUPA,; NPUMEHEHUE T0SULEeCKUX,
UCC1e008amMeNbCKUX onepayull, yMeHut pabomams ¢ uHgopmayuetl).

Ba3oBble JJornueckue aeicTBus:

— BBIABJIATH U XapaKTCPU30BaATb CYIICCTBCHHBIC IPU3HAKN MATECMATUYCCKUX O6”[>€KTOB, HOHHTHﬁ,
OTHOIIICHUH MCKAY NNOHATUAMU,

— q)OpMy.]'II/IpOBaTB OIpCaACIICHUA HOHHTHﬁ; YCTaHaBJIMBATb CyH_[eCTBeHHHﬁ IIPpHU3HAK KJ'IaCCI/I(bI/IKaI_[I/II/I,
OCHOBaHUA JJIA 0606HI€HI/I$I M CPABHCHUA, KPUTCPHUU ITPOBOAUMOI'O aHAJIN3Aa,

— BOCIIPHHUMATh, (POPMYIIHPOBATH U MPEOOPA3OBBIBATE CYKIICHHS: YTBEPAUTEIbHbIC U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00ILKE;

— YCJOBHBIC; BBISBJIATD MATEMATUUCCKNUEC 3aKOHOMEPHOCTHU, B3AUMOCBA3U U IIPOTUBOPCHUS B q)aKTaX,
JaHHBIX, Ha6JIIOI[eHI/I$IX N YTBCPKIACHUAX,

— HIpeajiaratb KpUTCpruHn 1JIs1 BBISABJICHUA SaKOHOMepHOCTCI‘/‘I nu HpOTHBOpG‘IHﬁ;

— JIeNaTh BBIBOJIBI C UCTIOB30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHTYKTUBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOINUTH
CaMOCTOSITENIbHO HECIIOKHBIE I0KA3aTeNIbCTBA MaTEMaTUYECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBIL;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYKJCHUSI; BRIOUPATh CIIOCO0 perieHus yueOHoH 3a1a4un
(cpaBHMBATh HECKOJIBKO BapUAHTOB PELIEHHUs, BBIOMpATh Hanbosee MOAXOIAIINN ¢ ydETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciaenopareibCcKue AeiicTBUA:

— HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT IIO3HAHUSA;

— (opMyIHpOBaThH BOIPOCHI, GPUKCHPYIOLIUE TPOTUBOPEUNE, MPOOIEMY, CAMOCTOSITEIHHO
yCTaHaBIIMBATh UCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y,

— apryMCHTUPOBATH CBOIO MO3ULINIO, MHCHUC,

— TIPOBOJHTH MO0 CAMOCTOSATEIILHO COCTABICHHOMY IIJIAHY HECIOKHBIN SKCIIEPUMEHT, HEOOIBIIIOE
UCCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTEMAaTHYECKOTO 00BEKTa, 3aBUCUMOCTEI 0OBEKTOB
MEXy cOOO0M;

— CaMOCTOSTENBHO GOPMYyTUPOBaTH 0000IIEHNUS U BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS!, KCCTIEIOBAHMS, OLICHUBAThH JOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTaTOB, BEIBOJIOB U
00001IeHHIT; TPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE TIPOIIECCa, a TAK)KE BBIABUTATH MIPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.



Pabora ¢ nnopmanmeii:

— BBISIBJISITH HEAOCTATOYHOCTD U U30BITOYHOCTh HH(POPMAITUH, JaHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUSI
3aa4y;

— BBIOMpATh, AHAIM3UPOBATH, CUCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3IMYHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

— BbIOUpaTh hopMy mpencTaBiIeHus HHPOPMAIMH U WILTIOCTPUPOBATH PEIIacMble 3aa4l CXeMaMH,
IrarpaMMamMu, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

— OLEHHUBATh HAAEKHOCTh HH(POPMAIIMU TIO KPUTEPUSM, MPEATIOKECHHBIM YUUTEIIEM HUITH
c(OpPMYITHPOBAHHBIM CAMOCTOSITENHHO.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OelicUs 00ecneuusaom chopmupo8aHHOCmb COYUATLHBIX
HABbIKOG 00YYAIOUUXCAL.

Oo0menue:
— BOCIIPHHUMATh U (POPMYIIUPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBHUSAMH U LEISIMHA OOIICHUS;

— $ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS 10 XO/1y PEIICHHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEHHBINH Pe3yNabTaT; B X0A€ 00CYXKIeHUs
3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBbI, MPOOJIEMBI, peraeMoi 3a/1a4u, BLICKA3bIBATh
U7IeH, HAIlCeJICHHbIE Ha TTOUCK PEIICHHUS,

— COIIOCTABJIATH CBOM CYXKXJACHUS C CYXKICHUAMU JPYIr'UX YUACTHHUKOB JMUajiora, 06HaPY)KI/IBaTI>
pasiiniuc u CXoAaACTBO HOSHHHﬁ;

— B KOPPEKTHOH (hopMme GOopMyIMpOoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHS,
— MPEJCTaBIATh Pe3yNbTaThl pEIICHU 3a/1a4M, SKCIIEPUMEHTA, UCCIIEA0BAHUS, IPOEKTA;

— CaMOCTOSITEIHHO BRIOUPATh (hOpMAT BRICTYIUICHUS C YUETOM 3a71a4 MPE3EHTAIMU U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHun4ecTBo:

— IMOHUMATh U HUCIIOJIE30BaTh IPCUMYIICCTBA KOMaHIHOH 1 HHHHBHﬂyaﬂLHOﬁ pa6OTI>I IIpu pCHICHUN
y‘le6HHX MAaTEMATHYCCKUX 3a1a4;

— MNPUHUMATH LEJIb COBMECTHON JESITeIbHOCTH, IUIAHUPOBATh OpPraHU3allii0 COBMECTHOM paboThI,
pacrpenensaTs BUabl paboT, J0roBapuBaThCs, 00CYXAaTh MPOLIECC U PE3YIbTAT PaObOTHI;

— 0000111aTh MHEHUS HECKOJIBKMX JIFOJIeH; yuacTBOBaTh B IPYMIIOBBIX (opMax paboTsl (00CyKaAeHuU,
00MEeH MHEHHSIMH, MO3TOBbIE IITYPMBI U JP.);

— BBIIIOJIHATE CBOIO 4aCTh paGOTBI 1 KOOPAUHHUPOBATH CBOU JIENCTBUS C APYIrUMHA YWICHAMU KOMAaHbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT IO KPUTEPUAM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBHUS.

3) Yuueepcanvuvie pecynamuensie oelicmeus obecneuusaiom @opmuposaHue CMulCi08bIX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

— CaMOCTOSITENIbHO COCTABJIATH IUIAH, AITOPUTM PELICHUS 3aJauu (UM €ro 4acTb), BBIOMpPATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAILIUH.



CaMOKOHTPOJIb:

— BJIAJIETh CITIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3ysibTaTa peuieHus
MaTeMaTHUUYeCKOM 3aJ1auH;

— MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELIECHUH 33[1a4l, BHOCUTb KOPPEKTHUBBI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAlIEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JesATEIIbHOCTH MOCTABICHHOM 1IeNTU U YCIOBUSAM, OOBICHITh
MPUYUHBI JOCTHKEHUS WU HEIOCTHKEHUS 11eJI, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
S KJIACC

Yuciaa ¥ BBIYHCIECHHS
ITonumats u IIpaBUJIBHO yrIOTpe6J'I$ITL TEPMUHBbI, CBA3AHHBIC C HATYPAJIbHBIMU YU CJIaMU, OOBLIKHOBEHHBLIMU
1 JCCATHYHBIMUA ,Z[p06${MI/I.

CpaBHUBATH U YNOPSAIO0YMBATH HATYpalbHbIE YUCIIA, CPABHUBATH B MPOCTEHIIINX CIIy4asiX OOBIKHOBEHHbIE
Ipo0u, AeCITUUHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPIMHATHOM (UHMCIIOBOI) MPSAMOIA C COOTBETCTBYIOIIMM €if YHUCIIOM U H300paxarh
HaTypaJbHbIE YKCa TOYUKAMU Ha KOOPAMHATHOM (YMCII0BOI) IPSAMOIA.

Boimonsate apupmeTnyeckre 1efcTBUSA C HaTYpaJbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMU JAPO0sSMU B
MIPOCTEUIINX CIIyYasix.

BbINoaHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIYUCICHUN.
OxpyrisTh HaTypajibHbIEC YHUCIIA.

Pemienue TeKCTOBBIX 3aa4

Pemate TekcTOBBIE 3aga4un apI/I(i)MeTI/ILIGCKI/IM CII0cOo0OM M ¢ IIOMOIIBIO OPTaHU30BAHHOTO KOHCYHOI'O
nepe60pa BCCX BO3MOKHBIX BAPHAHTOB.

Pemiate 3ala4yy, COACPIKAIINEC 3aBUCUMOCTHU, CBA3bIBAIOIINEC BEJIMUNHBI: CKOPOCTh, BPEMS, paCCTOSHUC,
OEeHa, KOJIM4YE€CTBO, CTOUMOCTbD.

Hcnons3oBaTh KpaTKHUC 3allMCHU, CXEMBI, Ta6J'II/II_IBI, 0003HaYCHHS IIpu pCHICHUUA 3aJ1aY.

IToap30BaThCS OCHOBHBIMU CAVMHUIAMU U3MECPCHUS: ICHBI, MACChI; PACCTOSAHUA, BDEMCHH, CKOPOCTH;,
BBIPpAXKATb OJHU €AWMHUIBI BEJIN- YAHBI YCPE3 APYTUC.

I/I3BJ'ICK8.TI:>, AHAJIIN3UPOBAThL, OUCHNUBATDH I/IHCI)OpMaI_II/II-O, MNPpEACTAaBJICHHYIO B Ta6J'II/II_Ie, Ha CTOJ0YaTOM
auarpaMme, HHTCPIPECTUPOBATH IMMPEACTABIICHHBIC TAHHBIC, UCITIOJIB30BAThH JAHHBIC ITPU PCUHICHUHA 3aaY.

Haruasanas reomerpust

ITomp30BaThHCH TCOMETPHUICCKUMU ITOHATUAMMA: TOYKA, IIpsAMasi, OTPE30K, JT1y4, Yrojl, MHOTOYTOJIbHUK,
OKPY>XHOCTB, KPYT.

[TpuBOIUTH MpUMEPHI OOBEKTOB OKPYKAIOILIETO MUPaA, UMEIOIINX (OPMY H3YyUEHHBIX T€OMETPHUUYECKHUX
¢buryp.

Hcnonp30BaTh TEPMUHOIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMM: YToJl,
BEpIINHA, CTOPOHA, TUAarOHalb; C OKPYKHOCTBIO: painycC, THaMEeTp, LIEHTP.

N3006paxarh U3ydeHHbIE T€OMETpUYECKUE (PUTYphl HA HETMHOBAHHOM U KJIeT4aTol Oymare ¢ moMoOIIbIO
LUPKYJIS U JIMHEUKU.

HaXO,Z[I/ITb AJIMHBI OTPE3KOB HCIMOCPCACTBCHHBIM U3MCPCHUCM C ITOMOIIBIO HHHeﬁKH, CTPOUTH OTPC3KHU



3aJJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 33JJaHHOTO pajnyca.

Hcnons30BaTh CBOWCTBA CTOPOH U YIJIOB IIPSIMOYT'OJIBHUKA, KBaJApaTa sl UX ITOCTPOEHUs, BBIYMCIICHUS
IJIOIIAAU U IIEPUMETPA.

Bbruucnate nepuMerp U IIIOImaab KBajapara, NpsiMoyrojibHHUKa, (UIyp, COCTABICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4Hciie (pUryp, n300paxE€HHBIX Ha KJIeT4aToi Oymare.

IToap30BaThCS OCHOBHBIMU MCTPUYCCKUMHU CAUHUIIAMU U3MCPCHUA AJIMHBI, IUIOMAAW, BbIpAKaTh OHU
CANMHUIBI BEJIMYNHBI YEPE3 APYTHUC.

Pacno3naBath nmapaJlICICIUIICa, KY6, HCII0JIB30BaTh TCPMUHOJIOTHIO: BEPIIIHNHA, pe6po I'paHb, UBMCPCHUAA;
HaXOJIUTb U3MCPCHUA ITapaJJICIICIIMIIC/AA, KY6a

Brrauciste 00bEM Ky0a, apauiesienuIe/ia mo 3aJaHHbIM H3MEPEHHSIM, T0JIb30BaThCs CANHULIAMU
u3MepeHus oobéMa.

Pemate HecnoxxHbBIE 3aaa4u Ha UBMCPCHUC I'COMCTPHUYCCKUX BCIIMYMH B IIPAKTUYCCKUX CUTYyaAlUIX.

6 KJIACC

Yucaa ¥ BLIYUCIECHUA

3HaTh ¥ MOHUMATh TEPMUHBI, CB3aHHBIC C PA3IMYHBIMHU BUJAMU YUCEN U CIIOCOOaMU UX 3aIHCH,
MEePEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMKUCH YHCIIA K APYTOM.

CpaBHI/IBaTB H YIIOpAAO0YUBATH LCJIbIC YUCIIA, OOBIKHOBEHHEIE U AJCCATUYHBIC ,Z[pO6I/I, CpaBHHBAThb YUCJIa
OAHOTI'O U pa3HbIX 3HAKOB.

BBIHOJ'IHHTB, COoUCTasl YCTHBIC U IITMCbMCHHBLIC HpI/IéMH, apH(bMeTHqGCKHe ,Z[eﬁCTBI/IH C HaTypaJIbHbIMH U
OCJIbIMH YUCIaMU, OOBIKHOBEHHBIMH U JCCATHUYHBIMHA ,Z[pO6$[MI/I, MOJIOKHUTCIIbHBIMU U OTPpULIATCIIbHBIMHA
YHCJIaMMU.

BbruncnaTe 3Ha4€HUS YUCIOBBIX BBIPAKCHUM, BBIIOIHATH IPUKUIKY M OLIEHKY pe3yJIbTaTa BBIUUCIICHMI;
BBITOJIHATH MPEOOPa30BaHMsI YMCIOBBIX BEIPAXKEHUI Ha OCHOBE CBOWCTB apU(METUUYECKHX JCHCTBHIA.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOMN MPSIMOM C COOTBETCTBYIOIIMM €1 YMCIOM U U300paXkaTh YKcia
TOYKaMH Ha KOOPAMHATHOU MIPSAMOM, HAXOAUTh MOJYJIb YUCIA.

COOTHOCHTH TOYKH B HpﬂMOYFOHBHOﬁ CUCTEMC KOOpAWHAT C KOOpJUHATAMU 9TOM TOUKH.

OprTJ'ISITI) OCIIBIC YHUCiIa U JCCATHYHBIC ,Z[pO6I/I, HaxXoauThb HpI/I6J'II/I)KeHI/IH YUCCII.

YucJioBble 1 OYKBeHHbIE BHIPAKEHHA
[ToHumaTth 1 ynorpeOisiTh TEpPMUHBI, CBSI3aHHBIE C 3aIMChIO CTENEHU YMCIa, HAXOUTh KBajpaT U Ky0
YHCIIa, BBIYUCIATH 3HAUYEHUS YUCIOBBIX BBIPAYKEHUH, COiepKAILUX CTEIIECHU.

[Tosp30BaThCs MpU3HAKAMU AEITUMOCTH, PACKJIAAbIBATh HATYPAJIbHBIE YUCIIA HA TIPOCTBIE MHOKUTEIIH.
[Tonb3oBarbest MacITaboOM, COCTABIIATH MPOMOPLIUK U OTHOILIEHHUSI.

Hcnonn3oBaTh 6YKBI:I JUISL 0003HaYEHMS YHCEl IIpU 3alMMCU MAaTEMATUYCCKUX BI)Ipa)I(eHPIfI, COCTaBJIATH
6yKBeHHBIC BBIPpAKCHUSA U (I)OpMYJ'ILI, HaXOAUTh 3HAYCHUA 6YKBCHHLIX BLIpa)KeHPIfI, OCYHICCTBJIAA
HCO6XOI[I/IMBIC NOACTAaHOBKHU U Hp606pa3OBaHI/I${.

HaxoauTe HeM3BEeCTHBIN KOMIIOHEHT PaBCHCTBA.

Penrenune TeKcToBBIX 32124

Pemate MHOTOMIArOBBIE TEKCTOBBIC 3a/1a4l apU(METHUUECKUM CTIOCOOOM.

Pemats 3a1auu, CBsI3aHHBIC C OTHOIIIEHUEM, POTIOPIIMOHATBHOCTBIO BEJIMUWH, MIPOIICHTAMH; PEIIaTh TPU
OCHOBHBIE 33/1a4M Ha JPOOH U MPOIIEHTHI.

Pemats 3a1aun, cogepxalire 3aBUCUMOCTH, CBSI3bIBAIOIINE BETHUMUHBI: CKOPOCTb, BPEMSI, PACCTOSIHHE,
IIeHa, KOJIMIECTBO, CTOMMOCTD; TTPONU3BOIUTEIIEHOCTD, BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apu(hMeTHICCKUE
JCHCTBUS, OIICHKY, TPUKUJIKY; ITOJIb30BAThCS SAUHUIIAMH U3MEPEHUS COOTBETCTBYIONTUX BEITUYHH.



CocTtaBnsaTh OyKBEHHBIE BEIPRKEHUS 110 YCIOBHUIO 3aauu.

W3Bnekath uH(OpMaIuio, MpencTaBlIeHHYI0 B TaOIHMIaX, HAa JMHEHHON, cTONOYATON WM KPYroBOU
JararpaMmax, HHTepPIpEeTHPOBAThH MPEICTABICHHbIEC JaHHBIC; UCIIOIb30BaTh JaHHBIC IPU PEILICHUH 3a/1a4.

[IpencTaBnsaTs HHGOPMAIHIO C TOMOIIBIO TAOIHIL, TMHEHHOM U cTOI0YaTON AUarpaMm.

Harasanasi reomerpus

[IpuBoauTH IPUMEPHI OOBEKTOB OKPYKAIOIIETO MHUPa, UMEIOIUX (POPMY M3YUYEHHBIX T€OMETPHUECKUX
TUIOCKUX U MIPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX M CHMMETPHUYHBIX (PHUTYD.

N3006pakaTh ¢ MOMOIIBIO IIUPKYJIS, TMHEHKH, TPAHCIIOPTHPA HAa HEMTMHOBAHHOW M KJIeTYaToi Oymare
U3y4YEHHbIE IJIOCKUE TeOMeTpUUecKre (GUIypbl U KOHOUTypalii, CAMMETPUYHbIE (PUTYPBI.

[Tonp30BaThCs TEOMETPHUECKUMHE MTOHIATUSMU: PAaBEHCTBO (PUTYP, CHMMETPHSI; HCIIOIB30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTs BeJIMYMHBI YIII0B H3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3a1laHHOM BEJINYMHBI,
IIOJIB30BAThCA IIPU PEIICHUH 3a/1a4 IPAJyCHOM MEpOM yIJIOB; paclO3HaBaTh HA YEPTEkKAX OCTPBIN, PAMOU,
Pa3BEPHYTHIN U TYIIOM YIJIBL.

BoeruncnaTe 1nuHy JIOMaHOW, IEPUMETP MHOTOYI'OJIbHUKA, I10JIb30BaThCS €AMHULAMHU U3MEPEHUS IJIUHBI,
BBIPaXKaTh OJHYU €IMHULBI U3MEPEHUS INJIUHBI Yepe3 APYyTHE.

Haxonuts, ncnosnp3ys 4epTExXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMS TOYKaMH, OT TOUYKHU J10
IIPSIMOM, JUIMHY ITyTH Ha KBaJAPAaTHON CETKE.

Bbraucnare miomanas QuUryp, COCTaBICHHBIX W3 TPSMOYTOJBHUKOB, HCIIONB30BaTh pa3OMeHue Ha
NPSIMOYTOJIBHUKH, HAa paBHbIC (UTYpHI, JOCTPAMBAHUE 10 MPSIMOYTOJIBHHKA; IOJIH30BATHCS OCHOBHBIMHU
E€AVMHULAMU W3MEPEHUs IUIOIIAJAM; BBIPAXKAaTh OJHU EIMHULBI W3MEPEHMs IUIOIIAAM 4Yepe3 Jpyrue.

Pacnio3HaBate Ha MOJIENAX U M300paKEHUSX MUPAMUIY, KOHYC, LIMIIMH/P, UCIIOJIb30BaTh TEPMUHOJIOTHIO:
BEpLINHA, peOpo, rpaHb, OCHOBaHME, pa3BEPTKA.

N300paxaTh Ha KJIeT4aTOi Oymare mpsMOYTOJIbHBIN Mapaienenumne].

Boruncnsate 00bEM NpAMOYToJIbHOTO Hapaieienunena, Kyoa, Hojab30BaThCsl OCHOBHBIMH €IUHULIAMU
nu3MepeHus 00bEMa; BeIpakaTh OJITHU €IMHHULIBI U3MepeHus: 00bEMa uepes Apyrue.

Pemrate Hecno)xHbBIE 3a7a41 Ha HAXOKACHHUE TCOMETPHUICCKUX BCINYNH B MIPAKTUUCCKUX CUTYAIUAX.



TEMATHUYECKOE IINIAHUPOBAHUE

5 KUIIACC
Ne HanmeHoBaHue pa3aesioB U TeM NPOrPaMMbl KounuecTBo 4yacos JjexTpoHHble (HH(POBLIe) 00pa3oBaTeIbLHbIE PeCyPChI
n/n
BCEro (| KOHTPOJIbHBbIEC | MPAKTHYECKUE
paboTsI paboTsI
Paznen 1. HarypaabHble yncia. JleficTBUS ¢ HATYPAJbHBIMU YHCJIAMH
1.1. | JlecsituuHas cucteMa CUMCIICHUSL. 1 https://iwww.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/desiatichnaia-sistema-
schisleniia-rimskaia-numeratciia-13051
1.2. | Pax HaTypaibHBIX YUCEIL. 2 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442
1.3. | HarypasnbHsiii psi. 2 https://iwww.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442
1.4, | Yucno 0. 1 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442
1.5. | HarypasbHble 4iciia Ha KOOPAMHATHOM MPSMOIA. 3 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/opredelenie-koordinatnogo-
lucha-13495
1.6. | CpaBHeH¥ue, OKPYIIICHHECHATYPAIbHBIXIHCEIL. 3 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442
1.7. | Apudmerrueckue NeiCTBYS C HATYPAIbHBIME YHCIAMH. 3 https://iwww.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442
1.8. | CBoiicTBa HyJIs PH CIIOKEHUH U YMHOKEHNH, CBOWCTBA €AMHUIIBI P 1 https://skysmart.ru/articles/mathematic/svojstva-slozheniya-i-vychitaniya
YMHOXKXCHHUU.
1.9. | IlepemecTuTenbHOE U COUETATEIBHOE CBOMCTBA CIIOKECHUS U YMHOKEHHS, 3 1 https://resh.edu.ru/subject/lesson/7723/conspect/272293/
pacIpeieIuTeIbHOE CBOMCTBO YMHOKEHHUSL.
1.10. | lenutenu u KpaTHbIE YUCIIA, PA3IOKEHUE YHUCIIA HA MHOXKHUTEIIH. 3 https://interneturok.ru/lesson/matematika/6-klass/delimost-chisel/deliteli-i-kratnye?block=player
1.11. | lenenue ¢ 0CTaTKOM. 2 https://iwww.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/delenie-s-ostatkom-
poniatie-obyknovennoi-drobi-13672
1.12. | IpocThie ¥ COCTABHBIE YUCIIA. 2 https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/prostye-i-sostavnye-
chisla-razlozhenie-naturalnogo-chisla-na-prostye-mnoz_-13984
1.13. | lpusnaxu nenmumocty Ha 2, 5, 10, 3, 9. 6 https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968
1.14. | Crenenb ¢ HATYpaIbHBIM [IOKA3aTENEM. 2 https://iwww.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/stepen-s-naturalnym-
pokazatelem-13669
1.15. | YucnoBbie BRIPAKEHHUS; MOPSIIOK CHCTBHIA. 4 https://resh.edu.ru/subject/lesson/7708/conspect/325181/
1.16. | PemieHne TeKCTOBBIX 3a/1a4 Ha BCE apH(METHUCCKIE ACHCTBHSL, Ha IBUKCHUC 5 1 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/reshenie-tekstovykh-
U HOKYIKH zadach-arifmeticheskim-sposobom-13747
HUroro no paszeny: 43




Pazpen 2. Harisiaast reomeTpus. JIMHHUH HA IUIOCKOCTH

2.1. | Touka, mpsiMasi, OTPE30K, JIy4. 1 https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/nachalnye-
geometricheskie-poniatiia-priamaia-otrezok-luch-lomanaia-priamo_-13390

2.2. | JlomaHas. 1 https://iwww.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/nachalnye-
geometricheskie-poniatiia-priamaia-otrezok-luch-lomanaia-priamo_-13390

2.3. | U3MmepeHue WIMHBI OTPE3Ka, METPUYECKUE SANHHILBI M3MEPEHUS [UTHHBI. 1 https://resh.edu.ru/subject/lesson/7740/conspect/234850/

2.4. | OKpyXHOCTb U KpYT. 1 https://resh.edu.ru/subject/lesson/7736/conspect/312522/

2.5. | IIpakTrueckas pabota «IlocTpoeHne y3opa U3 OKpyKHOCTEI». 1 1 https://xn--jlahfl.xn--plai/library/lovkij_tcirkul _ili_lyubov_k_okruzhnostyam_132858.html

2.6. | Vrom 1 https://iwww.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410

2.7. | IpsMOii, OCTPBIiA, TYTION U Pa3sBEPHYTHIM YIIIBI. 2 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410

2.8. | Usmepenue yrios. 2 1 https://iwww.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/ugol-izmerenie-uglov-13410

2.9. | Mpaxruueckas pabora «[locrpoerne yrnoylIpakruueckas pabora 2 1 https://resh.edu.ru/subject/lesson/2780/start/

«ITocTpoeHue yrios»

Uroro no pazzaeny: 12

Paznen 3. O0bIKHOBEHHBIE 1POOH

3.1. | ApoOs. 2 https://iwww.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/delenie-s-ostatkom-
poniatie-obyknovennoi-drobi-13672

3.2. | IlpaBuibHBIC U HEMPABUIIBHBIC JPOOH. 4 https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/pravilnye-i-nepravilnye-
drobi-smeshannye-chisla-poniatie-zapis-i-chtenie-13674

3.3. | OcHOBHOECBOICTBO IpoOH. 6 https://resh.edu.ru/subject/lesson/705/

3.4. | CpaBHeHue gpobeii. 4 https://iwww.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-
obyknovennykh-drobei-13675

3.5. | CrnoxeHne v BEIYUTaHHE OOBIKHOBEHHBIX APOOEii. 6 1 https://iwww.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-
vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676

3.6. | CmemanHas 1po0b. 6 https://resh.edu.ru/subject/lesson/7761/conspect/288261/

3.7. | YMHOXeHHUE U AelieHHe OOBIKHOBEHHBIX JPO0OEii; B3aNMHO-00paTHBIC IPOOH. 8 https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-
delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677

3.8. | Pemenne TeKCTOBBIX 3a/1a4, CO JICPIKALIUX JIPOOH. 4 https://resh.edu.ru/subject/lesson/706/

3.9. | OcHoBHbIE 3a 1aun Ha IPOOH. 4 https://resh.edu.ru/subject/lesson/7780/conspect/287888
/ https://resh.edu.ru/subject/lesson/7779/start/287920/

3.10. | [Ipumenenue OYKB s 3aMICH MATEMATHICCKUAX BBIPAKCHHUN U TPEIOKECHUI 4 1 https://resh.edu.ru/subject/lesson/1429/

Uroro no pazzaeiny: 48




Pazpnen 4. Harssiaasi reomeTpusi. MHOroyroJibHUKH

4.1. | MHOTOyroJbHUKH. 1 https://resh.edu.ru/subject/lesson/7727/main/325313/

4.2. | YeThIpEXyrolpHUK, IPSIMOYTOIBLHHK, KBaIpart. 2 https://resh.edu.ru/subject/lesson/7733/start/233518/

4.3. | IIpaktuueckas pabora «IlocTpoeHHE IPSMOYTOIbHIKA C 3a{aHHBIMU 1 https://resh.edu.ru/subject/lesson/7727/main/325313/

CTOPOHAMH Ha HEIIMHOBAHHOH Oymarey.

4.4. | TpeyronbHUK. 1 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-
ploshchad-treugolnika-13425

4.5. | Inomasas 1 NEpUMETp NPSIMOYTOJIBHUKA K MHOTOYTOJIBHIKOB, COCTABIICHHBIX 2 https://resh.edu.ru/subject/lesson/7732/conspect/325582/

U3 NIPAMOYT'OJIbHUKOB, €AUHULIBI U3MEPEHHUS TIIIOLIAN.

4.6. | Ilepumerp MHOTO yroJjbHUKA. 3 https://resh.edu.ru/subject/lesson/4270/start/162590/

HWroro 1o pasueny: 10

Pazpgen 5. [lecaTnunblie Apoou

5.1. | JlecsaTnunas 3amuck Qpooeii. 5 https://resh.edu.ru/subject/lesson/704/

5.2. | CpaBHeHHE JeCATUYHBIX JIPOOEHt. 5 https://resh.edu.ru/subject/lesson/718/

5.3. | JIeHCTBHS C IECATUYHBIME APOOSIMH. 6 https://www.uchportal.ru/video/vic/matematika_5_klass/desjatichnye_drobi

.5.4. | OkpyriieHue AecATUYHBIX APOOEii. 4 https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-
desjatichnyh-drobej/okruglenie-chisel

5.5. | PelieHue TeKCTOBBIX 33/1a4, COEPKALIUX APOOH. 9 https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-
desjatichnyh-drobej/okruglenie-chisel

5.6. | OcHoOBHBIE 3a 1aun Ha IPOOH. 9 https://resh.edu.ru/subject/lesson/7780/start/287889/

HUroro no pazzaeny: 38

Pasznen 6. Harnsinnasi reomerpus. Tena u urypel B mpocTpancTie

6.1. | MHOrOrpaHHUKH. 1 https://resh.edu.ru/subject/lesson/2780/start/

6.2. | M30o0pakeHre MHOTOIPaHHHUKOB. 1 http://www.posobiya.ru/SREDN_SKOOL/MATEM/027/index.html

6.3. | Mozenu IpoCTpaHCTBEHHBIX TeJl. 1 https://videouroki.net/razrabotki/prostranstvennye-tela-mnogogranniki.html

6.4. | IIpsMOyTOJBHBIIT ITapajIesenues, Kyo. 1 https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-
parallelepiped-opredelenie-svoistva-13545

6.5. | Pa3eéprku Ky0Oa u napasienenunea. 1 https://iwww.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-
parallelepiped-razvertka-13552

6.6.. | [Ipaktmdeckas pabora «Pa3BépTka KyOay. 1 https://resh.edu.ru/subject/lesson/7790/start/325244/

6.7. | O6BEM Kyba, PSIMOYTOJIBHOTO MapaUIe/IeHHIIe/a 3 https://resh.edu.ru/subject/lesson/7730/conspect/272355/

HUroro no paszeny: 9

Pazpnes 7.IloBTOpeHue u 06001IeHNE




7.1. | [loBTOpEHNE OCHOBHBIX TIOHATHIT 1 METOIOB Kypca 5 Kiiacca, 0000mienue 3uanuii | 10 1 https://foxford.ru/wiki/matematika/zadachi-na-rabotu https://foxford.ru/wiki/matematika/zadachi-
na-dvizhenie https://foxford.ru/wiki/matematika/zadachi-na-dvizhenie-po-vode
Uroro no pazzaeny: 10
OBIIEE KOJIMYECTBO YACOB I10 ITTIPOTPAMME 170 10 7
6 KJIACC
Ne HaumeHoBaHue pa3e/10B H TeM NPOrPaAMMBbI KoJuuecTBo yacos JnexTpoHHble (1H(ppPOBLIe) 00pa3oBaTeIbLHbIE PecypPChl
n/n

BCEro | KOHTPOJbHbIE pa60Tl>l npaKkTH4YecKue p360T]>I

Pazpen 1. HatypaibHble uncia. JlelicTBUS ¢ HATYpaJIbHBIMH YHCIAMU

1.1. | Apudpmernyeckue AeHCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMH YUCIAMHU. 3 https://WWW.yakIaSS.rL_J/p/matematlka{G-klass/
https://skysmart.ru/articles/mathematic/
1.2. | YncnoBsie BEIpAKEHUsI, OPSIIOK JICHCTBHM, HCIIONB30BAHHE CKOOOK. 2 hitps:/ resh_.edu.ru/
https://uchi.ru/
1.3. | OkpyrieHne HATYPAIBHBIX YHCE. 2
1.4. | JIenurtenu U KpaTHbIC YMCIIA; HAMOOJIBILINIA OO IeTUTENh U HAUMEHBbIIIee 00I1ee KpaTHOS 8
1.5. | PaznoxeHue yuciia Ha MPOCThIC MHOXKUTEIH. 2
1.6. | JeaumocTb CyMMBbI i IPOM3BEICHHS. 2
1.7. | enenue ¢ ocTaTKoM. 2
1.8. | Pemenue TEKCTOBBIX 3a1a4 9 1
Hroro no paznery 30
Paznen 2. Harasianas reomerpusi. IpsiMbie Ha 1J10CKOCTH
https://www.yaklass.ru/p/matematika/6-klass/
2.1. | lleprieHaUKYISPHBIC IPSMBIC. 1 . -
PHEHAMKYIAD P https://skysmart.ru/articles/mathematic/
https://resh.edu.ru/
2.2. | lapamrtenbHble OPsSIMBIC. 2 https://uchi.ru/
2.3. | PaccrosiHre MeX/Iy JABYMS TOYKaMH, OT TOYKH JIO PSIMOM, JUTHHA ITyTH Ha KBaJPAaTHOI CeTKe. 2
2.4. | IlpumepsI IPSMBIX B TPOCTPAHCTBE 2 1
Hroro no pasneny 7
Pazpnea 3. Ipoou
" . https://www.yaklass.ru/p/matematika/6-klass/
3.1. | O6bikHOBeHHAs APOOb, OCHOBHOE CBOMCTBO ApoOH, COKpAILEHHE APOOECH. 5 . X
i i pam w https://skysmart.ru/articles/mathematic/
3.2. | CpaBHeHue 1 yHopsiIoduBaHue IPOOCH. 2 hitps:/resh.edu.ru/
P YHOPHA AP https://uchi.ru/
3.3. | HdecaTuunble 1poOH U MeTpUUYecKas CHCTEMaA Mep. 2
3.4. | Apudpmernueckue IEHCTBHS ¢ OOBIKHOBEHHBIMH U IECITHIHBIMA IPOOSMU. 4 1



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

https://www.yaklass.ru/p/matematika/6-klass/

35. |O . 2 - -
rrotiere https://skysmart.ru/articles/mathematic/
3.6. | JleneHue B JaHHOM OTHOILICHHUH. 2 htt s://resh_.edu.ru/
https://uchi.ru/
3.7. | MacuTad, npornopius. 3
3.8. | [lonsTue npoueHra. 2
3.9. | BeruncieHne npoLeHTa OT BEJNYHHbI M BEIMYUHBI [0 €€ IPOLICHTY. 4
3.10. | Pemienue TeKCTOBBIX 3aJ1a4, CO JIEpPKALIUX JPOOU U MPOLCHTHI. 4
3.11. | IIpakTuyueckas pabora «OTHOIICHHE [UTHHBI OKPY)KHOCTH K €€ THaAMETPY» 2
Hroro no pasneny: 32
Pazpnen 4. Harnsianast reomerpus. CuMmeTpust
https://www.yaklass.ru/p/matematika/6-klass/
4.1. | OceBast CHMMETpHSL. 1 - -
P https://skysmart.ru/articles/mathematic/
https://resh.edu.ru/
4.2. | LleHtpanbHasi CHMMETPHSL. 1 https://uchi.ru/
4.3. | IloctpoeHye CHMMETPHIHBIX (QUTYD. 1
4.4. | Ilpakruueckas pabora «OceBasi CHMMETPHSD). 1
4.5. | CuMMeTpHs B IPOCTPAHCTBE 2
Uroro no pazzaeny: 6
Pazpnes 5.Bpipaskenusi ¢ GykBamu
N . https://www.yaklass.ru/p/matematika/6-klass/
5.1. | Ilpumenenne OyKB ISl 3aIMCH MATEMAaTHYECKHUX BBIPAXKEHHUN U HPEUIOKCHHUI. 1 - -
P KB A P pe https://skysmart.ru/articles/mathematic/
5.2. | BykBeHHbBIC BBIPa)KCHHUS M YHUCIIOBBIC ITO/ICTAHOBKH. 1 https:// resh_.edu.ru/
https://uchi.ru/
5.3. | BykBeHHbBIe paBeHCTBA, HAXOXK/ICHIE HEM3BECTHOTO KOMIIOHEHTA. 1
5.4. | ®opmynsl 3
Hroro mo pasueny: 6
Paszpen 6. Harnsinasireomerpusi. @urypsl Ha IUI0CKOCTH
R . https://www.yaklass.ru/p/matematika/6-klass/
6.1. | YeThIpEXyroibHUK, IPHUMEPEI YeTHIPEXYTOILHUKOB. 1 . -
pexy prvep pexyr https://skysmart.ru/articles/mathematic/
6.2. | IIpsMOyroabHMK, KBaJpaT: CBOMCTBA CTOPOH, YIJIOB, JUArOHAJIEH. 2 https:// resh_.edu.ru/
oyt P por, it https://uchi.ru/
6.3. | M3mepeHue yrios. 1
6.4. | Bumsl TpeyronbHUKOB. 2
6.5. | [lepumerp MHOTOYTOIBHUKA. 1
6.6. | [Lnomans Gpurypsr. 1
6.7. | ®opMmyiIbl IepuMeTpa M IUIOMIAM IPAMOYTOIbHUKA. 2
6.8. | [IpubmmkénHoe M3MepeHne mwIomam Gpuryp. 1



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

6.9. | Ilpaktuueckas padora «Ilnomans kpyray 3 1
Uroro no pazzaeny: 14
Paznen 7. [loro:kuTeIbHBIE H OTPUIIATEILHBIE YHCIA
7.1, | Temsie wncna 3 https://www.yaklass.ru/p/matematika/6-klass/
- ) https://skysmart.ru/articles/mathematic/
7.2. | Moayns 4ncia, TeOMETpHUYECcKasi HHTePIPETALHs MOYJISI. 3 hitps:// resh_.edu.ru/
https://uchi.ru/
7.3. | YncnoBble IPOMEKYTKH. 6 1
7.4. | IlonoxuTeabHbIC U OTPHULATEIbHbIC YHCIIA. 3
7.5. | CpaBHEHUE OJIOKUTEIBHBIX U OTPULATEIILHBIX YHCEIT. 4
7.6. | Apudmernueckue IeUCTBHS C MOJOKHUTEILHBIMI U OTPHLATEIbHBIMU YUCTAMH. 10
7.7. | Pemienue TEKCTOBBIX 3a1a4 11 1
Uroro no pazzaeny: 40
Pazpnen 8. IIpencraBiieHue 1aHHBIX
8.1. | [IpsiMoyrospHas cucTeMa KOOPAMHAT Ha IMIOCKOCTH. 1 https://WWW.yakIaSS.rL_J/p/matematlka{G-klass/
https://skysmart.ru/articles/mathematic/
8.2. | KoopanHAThI TOYKH Ha IUIOCKOCTH, abCIMCCa U Op/IMHATA. 1 hitps:/ resh_.edu.ru/
https://uchi.ru/
8.3. | CronGuarsie U KPyroBbIe JHATPAMMBL. 1
8.4. | Ilpakruueckas padora «IlocTpoeHre qHarpaMm». 1
8.5. | PemeHne TEKCTOBBIX 3a/1a4, CO JICPKAIINX JaHHBIC, [IPE/ICTAB JICHHbBIC B Ta0IMIAX U HA AMarpaMmax 2 1
HUroro no pazzaeny: 6
Pasznen 9. Harnsiinasi reomerpus. @urypel B IpOCTPAHCTBE
. https://www.yaklass.ru/p/matematika/6-klass/
9.1. | IIpsMoyroabHBIA Napaaienenumnes, Kyo, mpusma, mupamMmuia, KOHyc, UIMHID, map u cdepa. 1 . X
PAMOY P Al Y0, TP pamm ven Ap, Wap i chep https://skysmart.ru/articles/mathematic/
9.2. | U3o0paxkeHnue mpoCTPaHCTBEHHEBIX (DUTYD. 1 htt S:”resh'edu'rU/
P poctp furyp https://uchi.ru/
9.3. | [Ipumepst pa3BEPTOK MHOTOTPAHHUKOB, IIMITHHIPA U KOHYCA. 1
9.4. | IlpakTnueckas pabora «Co3aanne Mojieseil MpOCTPaHCTBEHHBIX QHUTyp». 1
9.5. | [NousiTue 00BEMA; SAUHUIIBI H3MEPEHUST 00BEMA. 1
9.6. | O6BEM NPSAMOYTONBHOTO MapajuIeNnenurnesa, kyoa, GopMyisl 00bEMa 4 1
Hroro no paszeny: 9
Pazpaen 10. IloBTopenue, 06001eHHe, CHCTEMATH3ALUS
10.1. | TIoBTOpEHHE OCHOBHBIX ITOHATHI W METOIOB KYPCOB 5 M 6 KilaccoB 0000meHne, cucteMarn3anus 3HaHui | 20 1 https://www.yaklass.rl_J/p/matematlka{G-klass/
https://skysmart.ru/articles/mathematic/
roro o pasaeny: 20 https://resh.edu.ru/
httns://uchi.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 12
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
Bunenkun H.41., XKoxo B.U., UecnokoB A.C., Anekcanaposa JI.A., llIBapudypn C.U.,
Maremartuka, 5 Kjacc
Bunenxun H. 5., XKoxos B.U., YecnokoB A.C., Anexcanaposa JI.A., IBapuOypa C.U., Maremaruka,
6 Kiacc
(urmu 10001 Ipyroi yueOHUK, T.K. pabodas mporpaMMa U3 KOHCTPYKTOpa MPHUBSA3aHa TOJIBKO K
[IpumepHOiT OCHOBHO# paboueii mporpamme)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

5 KIIACC

https://www.yaklass.ru/p/matematika/5-klass/ https://skysmart.ru/articles/mathematic/
https://resh.edu.ru/

https://uchi.ru/

6 KJIIACC

https://www.yaklass.ru/p/matematika/6-klass/ https://skysmart.ru/articles/mathematic/
https://resh.edu.ru/
https://uchi.ru/
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MyHnununanbHoe 010 KeTHOE 00111e00pa30BaTeIbHOE YUPEIKICHUE
«Ky3embeTbeBckas cpeansist oduieoopa3zoBarenbHas mkona uM. X.I'. XycannoBa»
MeH3enMHCKOT0 MYHHITUIIATILHOTO pailoHa
Pecniy6nuku Tatapcran

Pabouas nmporpamma
(ID 5098599)

1o ajreope

YpoBeHb 00pa30BaHUsA: 0CHOBHOE 001Iee 00pa3oBaHue



IHHOACHUTEJIBHAS 3AIIMCKA

OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamma 1o yueObnomy kypcy "Anredpa" s odyqaromuxcs 7-9 kiaccoB pazpaboTaHa Ha
ocHoBe DeiepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIbLHOrO CTaHAApTa OCHOBHOTO 0011ero 00pa3oBaHHusl ¢
y4€TOM M COBPEMEHHBIX MUPOBBIX TPeOOBAHUH, IPEIBIBIAEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, U
TpaAUIUi POCCUUCKOTO 00pa30BaHus, KOTOPbIE 00ECIIEYNBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUAMH,
COCTaBJISIOLIMMHU OCHOBY JUISl HEIIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh
OOMIEKYJIbTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTH 0Oydaromuxcs. B mporpamMe y4TeHbl uaeu
u noyioxkeHust KoHnenmu pa3BuTHsl MaTeMaTH4deckoro oopazoanus B Poccuiickoit deneparuu. B snoxy
1 poBoi TpaHchopMaluy BeeX cep 4eIoBeueCcKoi IeaTeIbHOCTH HEBO3MOXKHO CTaTh 00Pa30BAaHHBIM
COBpPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4YeCcKO MOATOTOBKH. YK€ B LIIKOJIE MaTEMAaTHKA CITYKUT
OTIOPHBIM MPEMETOM [T U3YUEHHSI CMEXHBIX AUCIUILINH, a TIOCIIE MIKOJIBI pealbHOW HEOOX0IUMOCTHIO
CTaHOBUTCS HEMPEPBIBHOE 00pa3oBaHue, 4YTo TpeOyeT NOJHOLIEHHOM 0a30B0# 00111€00pa3oBaTeNbHON
MOJTOTOBKH, B TOM YHUCIIE © MATEMaTHIECKO.

3T0 00YCIOBIEHO TEM, UTO B HAIIIK IHU PACTET YnCI0 mpodeccuit, CBI3aHHBIX C HETIOCPEICTBEHHBIM
NpUMEHEHHEM MaTEMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX O0IACTSIX, U JaKe B
ryMaHuTapHbIX cepax. Takum oOpa3om, Kpyr MIKOILHUKOB, A7l KOTOPBHIX MaTeMaTHKa MOKET CTaTh
3HAYMMBIM MIPEIMETOM, PACITHPSACTCS.

[TpakTuueckast Mojxe3HOCTh MaTEMATUKH O0YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
dyHaaMeHTabHBIE CTPYKTYPBI HAIIETO MHUPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIs
Pa3BHUTHS HAYYHBIX U MPUKIAIHBIX HJIeH. be3 KOHKPETHBIX MaTeMaTUYEeCKUX 3HAHUHN 3aTPYAHCHO TOHUMAaHUE
MIPUHIIUIIOB YCTPOHUCTBA U MCIOIH30BaHHS COBPEMEHHON TEXHUKU, BOCTIPUATHE U MHTEPIPETAIUSI
pa3Hoo0pa3HON COLMAIbHOM, SKOHOMUYECKOM, MONUTHYECKON nH(popMalnu, Mano3ppeKTuBHa
MIOBCEHEBHAS TIPAKTUYECKas ACATEIBHOCTh. KaxIOMy UeIOBEKY B CBOCH KH3HH MPUXOIUTCS BBITOIHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U IPUMEHATH (DOPMYIIbI, BIAJETh MPAKTUIECKUMU MpUEMaMu
TeOMETPUYECKUX U3MEPEHUHN M MTOCTPOSHHH, YATAaTh WH(OPMAIIHIO, IPEACTABICHHYIO B BUJIE TAOJHII,
quarpamm u rpadukoB, )KUTh B YCIOBUSX HEOMPENEIEHHOCTH M MIOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpPEMEHHO € pacuMpeHreM chep NpUMEHEeHNUs MaTeMaTHKU B COBPEMEHHOM 0011ecTBe BCé Ooiee
Ba)XHBIM CTAHOBUTCSI MAaTEMATUIECKUN CTHITh MBIIIJICHHUS, TIPOSIBIISTIOLIMIACS B ONIPEeIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce u3yueHus MaTeMaTUKH B apceHall TPUEMOB U METOJIOB MBIIIJICHUS YeIoBeKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS WHAYKIHS U ASIYKIUs, 0000IIEHIE U KOHKPETH3AIHS, aHATIN3 H
CUHTE3, KIaccu(uKaims u cucTeMaru3aius, abctparupoBanue u aHanorus. OObEKThl MaTEMaTHIECKIX
YMO3aKJIIOUEeHUH, TpaBHiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHN3M JIOTHYECKHUX TIOCTPOCHUH,
CHOCOOCTBYIOT BhIpaOOTKE YMEHUs (POPMYIUPOBATH, 0OOCHOBBIBATD U JI0OKA3bIBAThH CY)KJEHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIUIEHUE. Beaymias posib MprHaIIe)KUT MaTeMaTHKE U B (GOPMUPOBAHUN
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIIICHUS M BOCITUTAHUN YMEHUI 1eHCTBOBATH 10 3aJJaHHBIM aJITOPUTMAaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBHIE. B miporiecce perenus 3agad — OCHOBOM y4eOHOM
NESTENIbHOCTH Ha ypOKaX MaTeMaTHKU — PAa3BUBAIOTCS TAKXKE TBOPUECKAsl M MPUKJIaIHAS. CTOPOHBI
MBIIITICHHS.

OOyuenne MaTeMaTHKE JaéT BO3MOKHOCTh Pa3BUBATh Y O0yUYaAIOUIUXCS TOUHYIO, PAIMOHATBEHYIO U
MH(OPMaTUBHYIO pedb, yMEHHE OTOMpPaTh Hanbosee MOIXOAIIHNE A3bIKOBbIE, CAMBOJIMYECKHE, Ipaduueckue
CpeACTBa ISl BRIPAKEHHSI CY)KACHUH M HATJISTHOTO WX MPEICTABICHHUS.

Heo6xoauMbIM KOMIIOHEHTOM OOI1IeH KyJIbTYPhI B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 00111ee 3HAKOMCTBO



C METOAAaMM MO3HAHUA JEHCTBUTEIBbHOCTH, IPEJICTABICHHUE O MIPEAMETE U METOJaX MAaTEMAaTUKH, UX OTINYHUN
OT METO/IOB IPYI'MX €CTECTBEHHBIX M T'YMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS MATEMaTUKH JUIs
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum o0pa3oM, MaremaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/l B (pOPMHUPOBAHUE OOIIEH KyIbTyphl YeJIOBEKa.

M3yuenne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YeNIOBEKa, TOHUMAaHHIO
KpacoTbl M U3SIIECTBA MATEMAaTHUECKUX PACCYKIACHUN, BOCIPUATHIO T€OMETPUYECKUX (POPM, YCBOCHHIO

U CUMMCTPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sBISieTCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHAa 00ECIeYNBAeT U3YUeHHE JPYTHX
JUCLHUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TAK U TYMaHUTAPHOTO LIMKJIOB, €€ OCBOCHHE HEOOXO0AUMO ISt
MPOJOHKEHUSI 00pa30BaHus U B IOBCEAHEBHOM *U3HU. PazBuTue y 00ydaromuxcsi HAy4HbIX MIPEICTaBICHHMI
0 MIPOUCXOKICHUHU M CYITHOCTH aldredpandecKkux abCTpakIyii, CIoco0e OTpakeHUsI MaTeMaTUYeCKON HayKOM
SBJICHUH U MPOLIECCOB B MPUPOJIE U OOILIECTBE, POJIM MATEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHSI U KAYECTB MBIIUICHUS,
HEOOXOUMBIX JIJIS a/lalTallii B COBpeMeHHOM IupoBoM obmiectBe. M3ydeHue anredpbl eCTeCTBEHHBIM
o0pa3oMm obecrieunBaeT pa3BUTHE YMEHHS HAOII0AaTh, CPABHUBATH, HAXOJUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIILIEHUS, CIIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATh CBOM JICWCTBUS U BBIBO/IBI,
dopMmynupoBath yrBepxAcHU. OCcBOEHHE Kypca anre0pbl 00ecrieunBaeT pa3BUTUE JIOTHYECKOTO MBIIIUICHUS
00y4aroIuXCsl: OHU UCTONB3YIOT IeAYKTUBHbBIC U MHIYKTUBHBIC PacCyXIeHus, 0000IIeHHE U
KOHKpETH3aIuio, abctparupoBanue u ananoruto. O0ydeHne anredpe npeanoiaraeT 3HaYuTeNIbHBIN 00bEM
CaMOCTOSITENIbHOM 1€ATENbHOCTH 00yUYarOIINXCsl, IO3TOMY CaMOCTOSITENIbHOE PEIIEHNE 3a]]a4 €CTECTBEHHBIM
00pa3oM sIBJIIeTCS peanu3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00yUeHHUS.

B cTpykType nmporpamMMsl yaeOHOTO Kypca «Anredpa» OCHOBHOM MIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJIepKaTeNbHO-METOANYECKHE JTUHUH: «HHClia U BRIYUCICHUN»; «ANredpandeckue BhIPaKEeHUD,
«YpaBHEHMS U HepaBeHCTBaY; «DyHkunny. Kaxkaas u3 3Tux conepKareIbHO-METOANYECKUX JTMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, €CTEeCTBEHHBIM 00pa3oM MeperieTasch u
B3aMMOJICHCTBYS C IPYTUMU €T0 JIMHUSAMU. B X071e n3ydeHus Kypca 00y4JaronuMcsl IPUXOIUTCS TIOTHISCKU
paccyXIarh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U ¢ 3THM 11e1ecoo0pa3Ho BKIIOUUTH B
IPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/eiibl MATEMaTHUYECKOTIO
00pa30BaHus U CIOCOOCTBYIOIIME OBJIAJICHUIO 00YYAIOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTEMATHYECKOTO
s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COJIEPKATEIILHON U CTPYKTYPHOM OCOOCHHOCTHIO Kypca
«AnreOpay SBJISETCS €ro UHTETPUPOBAHHBINA XapaKTep.

Copepxannie TuHUH «HuUClIa U BEIUUCICHUS CIIY>)KUT OCHOBOH /7Sl TalbHEHIIIEro U3y4eHUs MaTEMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS JIOTHYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS
AITOPUTMAMHU, a TAKXKE MPUOOPETEHHIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX IS TIOBCETHEBHOM JKU3HH.
Pa3BuTHE MOHATHUS O YKCIIe B OCHOBHOM IITKOJIEC CBSA3aHO C PAIMOHAILHBIMA U UPPAIlIOHATBHBIMI YHCIAMH,
dbopMUpOBaHUEM TIPEJICTABICHUI O IEHCTBUTEIBHOM UKCiIe. 3aBepIICHIEe OCBOCHHS YUCIOBOM TMHUU
OTHECEHO K CTapIleMy 3BeHY 00Iero o0pa3oBaHusl.

Copepxanue IBYX alreOpandeckux JUHUH — «AJreOpandeckre BRIpaKEHUs» U «Y paBHEHUS U
HEPaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHHIO y 0OYUAIONINXCS MAaTEMAaTUUECKOTO armapara, Heo0X0MMOro
JUTSL pEIICHUS 33]1a4 MaTeMaTHKH, CMEKHBIX TTPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. B ocHOBHOM
IIKOJIe YIEOHBIN MaTeprall TPYIITHPYETCS BOKPYT PAIIMOHAIBHBIX BRIpAKEHUH. ANreOpa IeMOHCTPUPYET
3HaUEHUE MATEMAaTUKH KaK SI3bIKa JJIs1 TOCTPOCHUSI MAaTeMAaTUYECKUX MOJIeNel, OMTMCaHUs MPOIIECCOB U
SIBIIGHUN peanbHOro Mupa. B 3amaun o0yueHus anreOpe BXOAT TakKe AalbHEHIIIee pa3BUTHE
AITOPUTMUIECKOTO MBIIIIJICHUS, HEOOXOJIMMOTO, B YaCTHOCTH, JIJI1 OCBOSHUS Kypca HHPOPMATHKH, U

OBJIa/ICHUE HAaBbIKaMHM JIeIyKTUBHBIX paccyxaeHuil. [I[peobpazoBanne cMMBOJIBHBIX (POPM BHOCUT CBOI



creunuyeckuii BKIaa B pa3BUTHE BOOOPAKEHUS, CHOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Coneprxanne GyHKIHOHATIBHO-TpapUUECKON JIMHUH HAIIEJICHO HA MOTy4YeHUE IIKOJIbHUKAMH 3HAaHUH O
(GYHKLUAX KaK BaKHEHIIEH MaTeMaTH4eCKON MO/IENH [l ONIMCaHMs U UCCIIEIOBAHUS Pa3HO 0Opa3HbIX
IPOIIECCOB U SIBJICHUH B MPUpOJIe U ob1iecTBe. M3yueHne 3Toro MaTepuaia CriocoOOCTBYET Pa3BUTHIO Y
00y4aroInXcsl yMEHUS MCII0JIb30BaTh Pa3IMYHbIC BHIPA3UTENbHbIE CPEJCTBA A3bIKA MATEMATUKH —
CJIOBECHbIE, CUMBOJIMYECKHUE, TpaduuecKue, BHOCHT BKJIa B (POPMHUPOBAHUE TIPEACTABICHUH O POJIU
MaTeMaTHKHU B Pa3BUTHH LUBUIN3ALUU U KYJIBTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno yuebHOMY MIaHy B 7—9 Kitaccax u3y4aercs: ydeOHbIN Kypc «Anredpay, KOTOPBINA BKIIOYAET
CJIETyIOIIE OCHOBHBIE pa3zeiibl cojiepikanus: «Uuca U BBIYUCICHUSN», «ANTre0panuecKre BRIPaKeHU,
«YpaBHEHHS U HEPABEHCTBA», « DYHKIIHH.

YueOHbIN MJ1aH Ha U3YYCHHUE alreOpbl B 7—9 Kjiaccax OTBOAUT HE MeHee 3 yueOHBIX YacoB B HEJCIIO B
TEUEHHUE KaXK0T0 Tojla O0yUeHHsI, BCETO 3a TPH rofa o0yueHus — He MeHee 306 yueOHBIX 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJI'EBPA"

7 KJIIACC

Yuciia 1 BLIYUCTICHUSA

PammonansHBIC UnCIa.

Jlpo6u 0OBIKHOBEHHBIC U ACCATUYHBIC, IEPEX0] OT OAHOU (popMBbI 3amucu Apoodeit k apyrou. [Tonstue
paIMOHATILHOTO YUCIIA, 3allMCh, CPABHEHUE, YIIOPSIOYUBAHNUE PAIIMOHATBHBIX YUCell. ApudMeTHiecKue
JEHCTBHSI C pallMOHAIBHBIMU YKCIIaMH. Pelrienne 3a1a4d u3 peajabHON MPAaKTHKK HA YacTH, Ha APOOH.

Crenenb ¢ HaTYpaJIbHBIM [TOKA3aTEJIEM: ONPEIEIICHHE, MPe0Opa3oBaHNe BhIPAXKEHUN Ha OCHOBE
OTpeIeICHUS, 3aMUCh OONBIINUX Yucel. [IporeHTsl, 3a1Ch MPOIEHTOB B BUJIE APOOH U IpoOU B BHJIC
HpOI_IeHTOB. TpI/I OCHOBHBIC 3a1a4YU1 Ha HpOL[eHTbI, pemeHI/Ie 3a1a4 U3 peaanOﬁ HpaKTI/IKI/I.

[IpumeneHne NpU3HAKOB JETUMOCTH, PA3JIOKEHUE HA MHOKUTENN HaTypalbHbIX uyKcen. PeanbHbie

3aBUCUMOCTH, B TOM YUCJIC IIpsAMas 1 06paTHa51 MMPOIMOPIUOHAIIBHOCTH.

Anaredpanyeckne BbIpasKeHHsI

[lepemeHHbIe, UNCTOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. J[omycTUMBbIe 3HAUEHUS] IEPEMEHHBIX.
[IpencraBnenne 3aBUCMMOCTH MKy BETMUYMHAMH B BHIe PopMyIbl. Beraucienus mo gpopmynam.
[TpeobpazoBanre OYKBEHHBIX BBIPAKEHUMN, TOXKIECTBEHHO PAaBHBIE BHIPAXKEHUS, IIPaBUiia MpeoOpa3oBaHus
CYMM M MIPOU3BEJICHUM, IPABHIIIA PACKPBITHS CKOOOK M MPHUBEICHHS MTOTOOHBIX CaracMbIX.

CBolicTBa CTENEHHU C HATYpaJIbHBIM I1OKa3aTeIeM.

OpnHowieHbl 1 MHOrowIeHsl. CteneHb MHOrowieHa. Cl0XKeHHe, BHIMUTaHUE, YMHOKEHUE MHOTOUYJICHOB.
DopMyIibl COKPAIIEHHOTO YMHOXKEHUS: KBAPAT CYMMBI M KBaJipaT pasHocTH. Dopmysa pa3HOCTH KBaJIpaToB.

PaznoxxeHne MHOTOYICHOB HA MHOKHTCIIH.

YpaBHeHust

VYpaBHeHME, KOPEHb ypaBHEHUS, IpaBuia IpeoOpa3oBaHus ypaBHEHUS, PABHOCUIIBHOCTD
ypaBHeHUH. JINHEHOE ypaBHEHUE C OJHON NIEPEMEHHOM, YUCII0 KOPHEN JTMHEHHOIO YPaBHEHHUS], pELICHUE
JUHENHBIX ypaBHeHNH. COCTaBlIEHNE YpaBHEHUH 110 YCIOBMIO 3a7auu. PeleHne TeKCTOBBIX 3a7a4 ¢
NOMOIIbIO ypaBHEHUI. JInHeliHOe ypaBHEHME ¢ ABYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JMHENWHBIX YPaBHEHUH C IByMs IepeMeHHbIMU. Pelienue cucteM ypaBHEHUH C1OCOOOM MOACTaHOBKH.
[IpuMeps! pernieHus TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPAaBHEHUM.

Koopaunartel u rpadpuxu. ®yHkuuu

Koopaunara Touku Ha npsiMoii. YucioBble MpoMeKyTKH. PaccTosiHue MeX Iy AByMs TOUKaMHU
KOOpAUHATHOU Tipsimoil. [IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. AGciucca U opJuHaTa TOUYKH
Ha KOOpAHHATHOHU 1tockocTH. [Ipumeps! rpadukos, 3ananHbix GpopMynamu. UreHne rpaukoB pealbHbIX
3aBucumocteil. [lonstue pynkuuu. ['paduk pynkuuu. CoiictBa pyHnkumii. JIuneiinas pyHkuus, e€ rpaduxk.
I'padux pynkuum y= IxI. I'padpuyeckoe pemieHne TMHEHHBIX YpaBHEHHH U CUCTEM JTMHEHHBIX YpaBHEHHI.

8 KJIACC

Yuciia v BBIYUCICHUA

KBanparnslit kopeHb u3 yncina. [lonstue o0 upparonaibHOM yKcie. JlecaTuuHbIe pUuOInKEHUS
UppanroHaIbHbIX yrcen. CBoicTBa apu(METHUECKUX KBapAaTHBIX KOPHEH U UX MPUMEHEHHE K

peoOpa30BaHNIO YUCIOBBIX BRIPAXKEHUN U BBIYUCIECHUSAM. JlelicTBUTENbHBIE YnCIIa.

Auredpanyeckne BbIpaKeHH



KBangpaTHbiii TpEXUIIeH; pa3IoKeHHe KBapaTHOTO TPEXWICHA Ha MHOXHTEIIH.
Anrebpandeckas apoos. OCHOBHOE CBOMCTBO anredpandeckoit 1poou. CiaokeHue, BBIYUTAHHE,
YMHOXXEHUE, JeTICHHE alreOpandeckux Ipooeii. PanimoHanpHBIE BRIpaXKEHUS B UX TpeoOpa3oBaHue.

YpaBHeHMsI 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, hopMyna KopHEl KBaJpaTHOrO ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHUM, CBOJSALINXCS K JIMHEHHBIM U KBaapaTHbIM. [IpocTeiime ApoOHO-palimoHanbHble ypaBHEHUS.

I'paduueckas MHTEpIIpETAUS YPaBHEHHH C IBYMSI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPAaBHEHHIA C IBYMSI
nepeMeHHbIMU. [I[puMepsl pelieHns cucTeM HETMHEWHBIX YPaBHEHUN € JIByMS IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a/1a4 anreOpanyeckKuM crocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0J1HOM nIepeMeHHOM. PaBHOCHMIIBHOCTh HEPABEHCTB.
JIuHeitHbIe HEpaBEHCTBA C OJHOM nepeMeHHOU. CUCTEeMbl TUHEUHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DYyHKIUH

[Monstre Gyakuuu. O61acTh ONPEIeICHUS 1 MHOXKECTBO 3HaUeHUH (yHKIH. CiocoObI 3a1aHus
GbyHKIHIA.

I'padux ¢pynkuuu. Urenue cBoiicTB pyHkumu no e€ rpaduxy. [lpumepst rpadukoB GyHKIHiA,
OTPaKaIOIIUX pealibHbIE IMPOLIECCHI.

@OyHKIUH, OTIMCHIBAIOIIHIE MIPSIMYIO B OOPaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, UX TPapHKH.
OyHKIIMU Y = X%,y =X°, y=\/x, y= IxL

I'paduueckoe pelieHre ypaBHEHUH U CUCTEM YpaBHEHUH.

9 KUIACC

Yucia 1 BbIYMCIEHHS

ParmonanbHele yncia, MppalloHAIbHBIC YUCIIA, KOHEUHbIE M OECKOHEUHbIE IECATUYHbIE JPOOH.
MHO0k€eCcTBO IeHCTBUTENBHBIX YUCEIT; AEMCTBUTEIbHBIC YHCIIA KAaK OECKOHEUHBIE JECSITUUHBIE POOH.
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JICUCTBUTENIBHBIX YUCEN U KOOPAUHATHON
IPSIMOiA.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEll, apu(MEeTHYECKUE IeUCTBUS C IeHCTBUTEIbHBIMU YHCIAMH.

W3mepenusi, npuOIMKEHHs, OLIEHKH.

Pa3zMepbl 00BEKTOB OKPY’KAIOILIETO0 MUPA, [UIUTEIBHOCTD IPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnnxEHHOE 3HaUCHNE BETMUYMHBI, TOYHOCTb pubimxenus. Okpyrienue uuceln. [Ipuknaka u oneHka

pe3yJIbTaTOB BBIYMCIICHHUIA.

YpaBHeHNs M HEPABEHCTBA

VYpaBHEHHUsI ¢ OHOU ITEPEMEHHOM.

JInneliHoe ypaBHeHMe. Pemenne ypaBHeHNH, cBOAAIMXCS K TMHENHBIM. KBagpaTHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOAAIIMXCA K KBaJpaTHbIM. bukBaapatHoe ypasHeHue. [IpuMepsl pelieHns ypaBHEHUN TPEThEN
U 4eTBEPTOM CTETEeHEN pa3lioKeHHEeM Ha MHOXKUTeNU. Perenne 1poOHO-paliioHaIbHbIX YPaBHEHHH.
Perrenne TeKCTOBBIX 3a/1a4 areOpanyeckKuM METOIOM.

Cucremsl ypaBHEHUH.

VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U ero rpaduk. Pemenue cucteM AByX TUHEWHBIX YPaBHEHUH C IBYyMs
IIepeMEHHBIMU. Perienne cucrem 1ByX ypaBHEHMI, OJJHO U3 KOTOPBIX JJMHEHHOE, a IPyroe — BTOPOU
crenenu. ['paduueckas HHTEpIpeTaLUsi CHCTEMBl YPABHEHUH C IBYMS IIEPEMEHHBIMU.

Pemenre TekCTOBBIX 33724 anreOpandecKuM CIIoCOOOM.

HepasencrBa



UucnoBble HEPABEHCTBA U MX CBOMCTBA. PenieHre TMHEMHBIX HEPABEHCTB C OJIHOM nepemMeHHo. Pemenue
CHCTEM JIMHEHHBIX HEPAaBEHCTB ¢ OJHOU repeMeHHor. KBajpaTHbeie HepaBeHCTBA. | paduueckas

HHTCpHpCTallisd HCPABCHCTB U CUCTEM HCPABCHCTB C IBYM IICPCMCHHBIMMU.

DOyHKIUT

KBagparuunas ¢pynkuus, e€ rpadguk u cBoiictsa. [lapabosna, KoopaAUHATHI BEPIIMHBI TApa00IIbI, OCh
CUMMETpPUHU NapadoJIbI.
I'padukn Gyukmumii: y =KX, y=kx +b, y=k/x. Y=1x, y=x*. y = | x I n ux cBoiicTa.

YucaoBble MOCIAEA0BATEIbHOCTH

Omnpenenenue u cnocoObl 3a1aHUS YUUCIIOBBIX IOCIE0BATEIBHOCTEN.

[TonsTHE YKCIOBOM MOCIEI0BATENILHOCTU. 3aJaHNE OCIIEA0BATEIbHOCTH PEKYPPEHTHOM (hopMyIIoi 1
(bopmynoit N-ro wieHa.

Apudmernueckas 1 reoMeTpuyecKas Iporpeccuu.

Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmyssl n-ro wieHa apupMeTHIecKon U
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHue 4wieHOB apu(pMeTHIECKON 1 TeoOMEeTpUUYECKON POrpeccuii TOUKaMu Ha KOOPAUHATHON

IUIOCKOCTH. JIMHEMHBIN U SKCTIOHEHIMANBHBIN pocT. CI0KHBIE TPOLEHTHI.



IINTAHUPYEMBDIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anredpay» JOHKHO 00ecreunBaTh JOCTH)KEHUE Ha YPOBHE OCHOBHOTO OOIIET0
00pa30BaHus CIEIYIOUINX JIMYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS TPOrPaMMBbI yUeOHOT0 Kypca «AJredpay» XapakTepu3yrTCs:

IlaTpuoTnyeckoe BocIUTAHUE:

MPOSIBIICHUEM HHTEpEca K MPOIJIOMY U HACTOSIILIEMY POCCUMCKON MaTEeMAaTUKH, LIEHHOCTHBIM OTHOILIEHUEM
K TOCTHXKEHHUSIM POCCHUICKUX MaTeMaTUKOB U POCCUIICKON MaTeMaTH4eCKON IIKOJIbI, K UCIIOIb30BAaHUIO ATHX
JOCTHIKEHUH B IPYTHX HayKax U MPUKIATHBIX cepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN rpaskJaHIHA U peau3allii ero Mpas, IPEICTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, IBJICHUI, MPOLIETYP IPaskJaHCKOrO
o0b1ecTBa (BHIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYXKJICHUIO ATHYECKUX MPOOJIeM, CBI3aHHBIX C
MPAKTUYECKUM NMPUMEHEHHEM JOCTUKEHUM HayKH, OCO3HAHUEM BaKHOCTH MOPAJb- HO-3THUYECKHUX
MIPUHIIAIIOB B ICATECILHOCTH YUEHOTO.

TpyaoBoe BocninTanue:

YCTAaHOBKOW HA aKTUBHOE YYaCTHE B PEUICHUH MPAKTUYCCKUX 3a/1a4 MAaTEMAaTHICCKOW HAIIPABICHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTUYECKOT0 00pa30BaHUs HA MPOTSKEHUH BCEH )KU3HU TSl YCIEIIHON
po(heCCHOHATTLHOM JISATEIILHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMCHHIA,

OCO3HAaHHBIM BBIOOPOM U IOCTPOCHUEM MHAUBHAYAIBHON TpaeKTOpuu 00pa3oBaHUs U )KU3HEHHBIX TUIaHOB
C Y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIINTAHNE!

CTIIOCOOHOCTHIO K YMOLMOHAIBHOMY M 3CTETHUECKOMY BOCIPHUSATHIO MATEMATHIECKUX OOBEKTOB, 33134,
peleHui, pacCyKICHHI; YMEHHIO BUAETh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIHEeH B ETEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, TPUPOJIBI U 00IIECTBa, TOHMMAHUEM MAaTEeMAaTHISCKOW HAYKH KaK
cdepbl UeTOBEUECKOM 1eATebHOCTH, STANOB €€ pa3BUTHS U 3HAYMMOCTH 7Sl pa3BUTHI IMBUITU3AIUY;

OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH U MAaTEeMAaTUICCKOUW KYIbTYPOH KaK CPEICTBOM ITO3HAHUS MHUPA;

OBJIaJICHHEM MPOCTEUIITNMH HaBbIKAMU UCCIIEIOBATENLCKON JAEITETbHOCTH.

du3unyeckoe BOCNUTaHUEe, POPMHPOBaHNeE KYJIbTYPbI 310POBbS U IMOIHOHAIBHOI0 0J1aroNoJyYHusi:

TOTOBHOCTBIO TPUMEHSITh MaTEMAaTHUECKNE 3HAHHS B MHTEPECAX CBOETO 3/I0POBbS, BEJCHHUS 3J0POBOTO
o0pa3a ®u3HH (3J0POBOE MUTaHKUE, COATAHCHPOBAHHBIN PEKUM 3aHATUH U OTIBIXA, PETYISIpHAS QHU3HUecKas
AKTHUBHOCTH);

c(OPMHPOBAHHOCTHIO HaBBIKA peICKCHH, IPU3HAHNEM CBOETO IIPaBa Ha OIMOKY M TaKOTO JKe TpaBa
JPyroro 4ejJoBeKa.

JK0JI0TNYeCKOe BOCIIMTAHHUE:

OpHUEHTAIlMel Ha TPUMEHEHNE MaTeMaTHIeCKUX 3HAHUIA JUIS PEIIeHHUs 33/1a4 B 00JIaCTH COXPAaHHOCTH
OKpYKaroIllel Cpe/ibl, MIIaHUPOBAHUS TTOCTYIKOB U OIICHKU X BO3MOKHBIX MOCIEACTBHM ISl OKPYKAIOIIEH
Cpenpl;

OCO3HaHHEM TJI00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPoOIeM U yTel UX perieHusl.

JInuHOCTHBIE Pe3yJIbTATHI, 00eceYHBAIOIIHE ATANTANNIO 00yYaI0IIerocsi K M3MeHs IO LUMCs

YCJIOBHAM COLMATBHOH M NPUPOAHOM Cpelbl:

— TOTOBHOCTBIO K ICHCTBHSM B YCI0OBUAX HeOHpe,Z[CJ'IéHHOCTI/I, MMOBBIIICHHUIO YPOBHHA CcBoeH



KOMIIETEHTHOCTH Y€PE3 IPAKTUYECKYIO AEATEIbHOCTD, B TOM YUCJIE YMEHUE YUUTHCS Y APYIUX JIIOACH,
pUOOpETaTh B COBMECTHON AEATEIBHOCTU HOBbIE 3HAHHSI, HABBIKM M KOMIIETEHLIMH U3 OIBITA APYIHX;

— HE00X0AUMOCTHIO B (JOPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie (pOpMyTupoBaTh UICH, TOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBICHUAX, B TOM YHCIIE paHEe HE U3BECTHBIX, OCO3HABATh J€(ULIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEMH, TNIAHUPOBATH CBOE pa3BHUTHE;

— CIIOCOOHOCTBIO 0CO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS, POPMYIHPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEIJMETHBIE PE3YJIBTATbBI

MeTtanpeameTHble pe3yIbTaThl OCBOSHHS MPOrpaMMbl y4eOHOTO Kypca «Aredpay XapakTepu3yrTCs

OBJIAJICHUEM YHUBEPCATLHBIMU ROZHAGAMEIbHBIMU OCLICMBEUAMU, YHUBEPCALHBIMU KOMMYHUKAMUGHBIMU

OelicmBUsMU U YHUBEPCATbHLIMU PEYIAMUBGHBIMU OeliCTNEUAMU.

1) Vhusepcanvhvle noznasamenvhsle delicmeus obecneuusarom Gopmuposanue 6a308bix KOCHUMUBHBIX

npoyeccoe 06yttai0u;uxc;z (OCGO@HH@ Memo008 No3HAHUSA OKpyHcarwyeco mupa, NPUMeHERUEe 102UYECKUX,

uccnedosamenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueli).

ba3oBble JJoruyeckue geiicTBUs:

— BBIABIIAITH M XapaKTePU30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEMaTHUECKUX O0OBEKTOB, IIOHATHH,
OTHOILICHUN MEXIY NOHATHAMM; (HOPMYIHPOBAThH ONPEIeICHUs TOHATHI; yCTaHABIUBATb
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAINH, OCHOBAHUS JJIs1 000OIEHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

— BOCIIPHHHUMATh, (HOPMYITUPOBATH U PEOOPA30BHIBATE CYKIICHUS: YTBEpAUTEIbHbIEC U
OTpHUILATENbHbIE, EAMHUYHBIE, YaCTHBIE U OOLINE; YCIOBHBIE,

— BBIIBIISATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHs B (haKTax, JaHHbBIX,
HaOJIOACHUAX U YTBEPKACHUSAX; MIpeiaraTb KPUTEPUHU JJIs1 BBISBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

— JA¢JIaThb BbIBOABI C UCIIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U UHAYKTUBHBIX
yMO3aKJ'IIO‘-IeHI/II\/'I, y'MOSaKHIO‘-ICHI/Iﬁ 1O aHAJIOTHUH,

— pa3buparh JOKa3aTebCTBA MATEMATUYECKUX YTBEPKIEHUH (IIPsIMbIE U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENIbHO HECJIOKHBIE 10KA3aTeNIbCTBA MaTeMaTUYeCKUX (haKTOB, BBICTPAUBATh apryMEHTAIIHIO,
MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOUpATH C1IOCO0 perieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHMAHTOB PELLICHMUS,
BbIOMpPATh HanbosIee MOAXOAAINNA C YIETOM CAaMOCTOSATENILHO BbIIETIEHHBIX KPUTEPUEB).

Ba3oBble nccieaoBarejbCcKue AeHCTBHA:

— HCIMOJIb30BaTh BOIIPOCHI KAaK UCCIIEA0BATEIBCKUI HHCTPYMEHT MO3HAHUS; (POPMYyITUpPOBaTh BOIPOCHI,
¢bukcupymoime IpoTUBOpedre, IpodiieMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U JAHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIMIO, MHEHUE;

— TPOBOJUTH IO CAMOCTOSATEIHHO COCTABJICHHOMY TIAaHY HECJIOXHBIN dKCIIEPUMEHT, HEOOIIBIIIOE
UCCIICIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXy COOOH;

— CaMOCTOSATEIHHO (POPMYITHPOBATH 0OOOIIICHHUS ¥ BBIBOJIBI IO pe3ybTaTaM MPOBEAEHHOTO



HaGHIO,Z[CHI/IH, HCCICO0OBAaHUA, OLICHUBATh IIOCTOBepHOCTB HOJIy‘-IeHHBIX pCSYHLTaTOB, BBIBOJIOB U
000011ICHMI;

— HPOTHO3UPOBATH BO3ZMOXKHOC pa3BUTUC NIPOLIECCA, a TAKIKC BBIABUT'ATH MMPCAITIOJIOKCHUA O €TO
Pa3BHUTHH B HOBLIX YCJIOBHAX.

PabGora ¢ undpopmanmeii:

— BBIABJISITH HEAOCTATOYHOCTE U I/I36BITO‘-IHOCTB I/IH(i)OpMaL[I/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JUIA pemeHI/m
3a/1a4u;

— BBIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PASITUYHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

— BBIOUpAaTh GOPMY MpeACTaBICHUS HHPOPMAILIUN U WILTIOCTPUPOBATh pPelIacMble 33]Ja4l CXEMaMH,
JIrarpaMMaMu, MTHOM rpaduKoi 1 uX KOMOUHALMSMU;

— OLIEHUBATh HAAEKHOCTH UH(OPMAIMH IO KPUTEPHSIM, IPEATIOKECHHBIM YUUTEIIEM HITH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENHHO.

2) VHhusepcanvhvle KOMMYHUKAMUBHbBLE OClcMEUs. 00eCnedusam c@hopmMuposanHoCns COYUAIbHbIX
HABBIKOB 06yuai0u4uxc;z.
Oomenmne:

— BOCIpHUHUMATH U (1)OpMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBHU C YCJIOBHUAMHU U LECTIAMU O6III€HI/I$I;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOXO TOYKY 3PpCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1dBATb

IMOsACHCHUA 110 X004y PCIICHUA 3ada4i, KOMMCHTHUPOBATH HOJIy‘-ICHHBIﬁ PE3yJabTaT,

— B X0/ie 00CYX/IeHUs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK1aeMOW TeMbI, TPOOJIEMbI, peliaeMon
3aJ]auy, BHICKA3bIBATh UJI€U, HALIEJIEHHbIE HAa TOUCK PELICHUS; COTIOCTABIIATh CBOM CYXKACHUS C
CYXJACHUSIMU IPYTHX YYaCTHUKOB JAHUAJIOra, 0OHapy>KMBATh PA3IMYUE U CXOJCTBO MO3ULIUN; B
KOPpEeKTHOH Gopme (HopMyIMpOBATH pa3HOTIACHS, CBOM BO3PAXKEHUS;

— TMPEACTaBIAThH PE3YIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMSI, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BBICTYIUIEHHUS € YYETOM 3a/1ay MPE3eHTalluu U 0COOEHHOCTEN
ayIUTOPHH.

CoTpyannuecTBo:

— IIOHUMATb U UCIIOJIb30BATh ITPEUMYIICCTBA KOMaHIHOH 1 HH,HHBH,HyaHBHOﬁ pa6OTBI IIpUu pCHICHUHN
y‘-I€6HI>IX MAaTCMAaTHYCCKUX 3a1a4,

— MPUHUMATH 11€TThb COBMECTHOU JIEATENBHOCTH, TUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHON PalOTHI,
pacmpenensats BUIbl paboT, JOroBapuBaThCs, 00CYKIATh MPOIIECC U pe3ynbTaT paboTsl; 00001aTh
MHEHHS HECKOJIBKUX JIOJICH;

— Y4acTBOBAaTh B IPYNIOBBIX opmax paboThl (00CykaeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
np.);

— BBIIIOJIHATH CBOIO HAaCTh pa60TI)I 1 KOOPAWHHUPOBATH CBOU )ICfICTBI/ISI C ApYruMHU 4JIC€HaAMU KOMaHBbI;

— OILICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMIA MPOJAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJCHCTBUS.

3) Vuueepcanvuvie pecynisamuesnsie oeticmsus 0becnevusarom GopmMuposanue CMolCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszauus:



CaMOCTOSATEIILHO COCTABIIATH IJIaH, AJITOPUTM PEIICHHS 3a7a4i (MJIM €T0 YacTh), BRIOUPaTh CIIOCO0
pelieHus ¢ y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb:

— BIJAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yibTaTa pelieHUs
MaTeMaTUYeCKOH 3a1a4u;

— HOpCABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOSHUKHYTH IIPpHU PCIICHHUU 3aa4i, BHOCUTH KOPPEKTHBEI B

ACATCIIBHOCTb HA OCHOBC HOBBIX O6CTOSIT€J'IBCTB, HaﬁﬂeHHbIX OH_II/I6OK, BBIABJICHHBIX prﬂHOCTeﬁ;

— OLIEHUBATbh COOTBETCTBUE PE3YJIbTATA JAESATEIbHOCTH IOCTABIECHHOMN 1I€JIU U YCIOBUAM, OOBACHATD
IIPUYMHBI TJOCTUKEHUS WU HEJJOCTHXKEHUS 1IE€IH, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHue yaeOHOTro Kypca «Ayredpa» Ha ypOBHE OCHOBHOTO 00IIEro 00pa3oBaHuMsl TOJDKHO 00eCIIeYrBaTh
AOCTMIKCHUEC CIICAYIOIIHX MPEAMCTHBIX O6paBOBaT€J'II)HBIX PE3YyIbTATOB!

7 KJIACC

Yucya 1 BbIYMCIEHHS

HaxoauTp 3Hau€HMs YMCIOBBIX BEIPAKEHUH; IPUMEHSATH Pa3HOOOpa3HbIe CIIOCOOBI ¥ MPUEMBI BBIYUCICHHS
3HaYeHUH APOOHBIX BBIPAXKEHUI, coJlepKaluX OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexoauTh OT OHOM (POPMBI 3AIMCH YHCEI K APYro (IpeoOdpa3oBbIBATh AECATHUHYIO ApOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECATUUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECTUYHYIO 1pO0B).

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA.

OxpyryiTh ynca.

BbINONMHATE NPUKUIKY U OLIEHKY Pe3yJIbTaTa BHIYMCIECHUN, OLIEHKY 3HAYEHUI YUCIOBBIX BbIPaXKEHUH.

BbINONHATE NEHCTBHA CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTENSMH.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0KEHHE Ha MHOKUTEIHN HaTypaIbHbBIX YUCEIL.

Pemarp npakTHKO-OpMEHTUPOBAHHbIE 331aUH, CBSI3aHHBIE C OTHOILIEHUEM BEJINYMH,
IPONOPLUUOHATILHOCTHIO BEJIMYHH, TPOLIEHTAMH; HHTEPIIPETUPOBATH PE3YJbTAThl PEILIEHUS 3aau C YUYETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX O0BEKTOB.

Auaredpanyeckne BbIpaKeHHS

Vcnonb30Bath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSATH €€ B MPOLIECCe OCBOCHUS
yueOHOro MaTepuara.

HaxonuTh 3HaYeHHs OYKBEHHBIX BBIPAKCHUH MPH 33 JaHHBIX 3HAYCHUSIX TIEPEMECHHBIX.

BeimonHATe mpeoOpa30BaHus 1IE7I0T0 BEIPAKEHHUS B MHOTOWIIEH MPUBEACHUEM MT0I00HBIX CllaraeMbIX,
PAacCKpBITHEM CKOOOK.

BbINonHATE yMHOXEHHE OJTHOUWIEHA Ha MHOTOWIEH U MHOTOWJIEHa HA MHOTOWIEH, IPUMEHSTH ()OPMYIIbI
KBaJ[paTa CyMMBI H KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3N0KEHHE MHOTOWIEHOB HA MHOKUTEIHU C TOMOIIBIO BEIHECEHHSI 32 CKOOKH OOIIEro
MHOXHTEJISI, TPYIITUPOBKHU CIIaraeMbIX, TPUMEHEHHS (hOPMYIT COKPAIEHHOTO YMHOKEHUSI.

[TpumeHsTh MpeoOpa3zoBaHuss MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 33]1a9 U3 MAaTEMaTHKH, CMEKHBIX
IPEMETOB, U3 PEATbHOM NMPAKTHKH.

Vcrnonb30BaTh CBOMCTBA CTEMIEHEH ¢ HaTypaJbHBIMU ITOKA3aTENISAMU ISl IPeoOpa30BaHuUs BHIPAKECHUN.



YpaBHeHMsI 1 HEPABEHCTBA

Pemrate nuHENHbIE YpaBHEHHUS C OAHOU IIEPEMEHHOM, IIPUMEHSIA IIpaBUa IIEpexoaa 0T UCXOJHOTO
YPaBHEHHUS K PaBHOCHIBHOMY eMy. IIpoBepsITh, ABIAETCS JIN YUCIO KOPHEM YPABHEHHS.

ITpumensTh rpaduyeckre METO bl IPU PELICHNH JIMHEHHBIX YPAaBHEHUI U UX CUCTEM.

[TonOupats npuMepsl ap YUCEI, SBISIOMINUXCS PEIIEHUEM JIMHEWHOTO YPaBHEHUS C ABYMs IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOMH MJIOCKOCTU TpadyK JTUHEHHOTO YPAaBHEHHS C IBYMsI IEPEMEHHBIMU; IOJIb3YSICh
rpauKoOM, IPUBOAUTE IPUMEPHI PELICHUS YPAaBHEHHUS.

Pemate cuctembl IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IPapUIECKH.

CocTaBiATh U peniaTh JMHEHHOE YPaBHEHHUE WM CUCTEMY JIMHEWHBIX YPABHEHUH 110 YCIOBHIO 3a/1a4H,

HHTCPIPECTUPOBATL B COOTBCTCTBUU C KOHTCKCTOM 3aJlavuun HOHy‘-IGHHBIfI pe3yibTart.

Koopaunarts! u rpadpuku. ®yHKIuu

N300pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATAM, JIy4H,
OTPE3KHU, NUHTEPBAJIbI; 32 MMCHIBATH YMUCIIOBBIC IIPOMEKYTKH Ha alnreOpandeckoM s3bIKe.

OTMeuaTh B KOOPJAMHATHON INIOCKOCTH TOUYKH I10 3a/laHHBIM KO OpAMHATaM; CTPOUTh Ipa(UKH JTUHEHHBIX
¢ynkuuii. Crpouts rpaduk pyaxmmm y= | xI.

OnuchIBaTh ¢ MOMOUIbIO (PYHKIMI HU3BECTHBIE 3aBUCMOCTH MEX/y BEIMUMHAMU: CKOPOCTh, BpeMs,
paccTosiHHe; [IeHa, KOJIMYECTBO, CTOMMOCTD; TPOM3BOIUTEILHOCTD, BpeMsi, 00BEM padOTHI.

HaxonuTs 3HaueHune GyHKIMU 0 3HAUEHUIO €€ apryMeHTa.

[ToHnnmatsb rpadudeckuii cocod npeacTaBlIeHUs U aHaJIM3a UHPOPMAaLMK; U3BJIEKAaTh U HHTEPIPETUPOBATH
UH(POPMALINIO U3 TPAPHUKOB PEeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

8 KJIACC

Yucia 1 BbIYMCIEHHS

[IpumeHsTh NOHATHE apu(PMETUUECKOTO KBaIPATHOIO KOPHS; HAXOANUTh KBaJIpaTHbIE KOPHU, UCIIONb3Ys
IpU HEOOXOAUMOCTH KaJIbKYJISATOP; BHIIOIHATH MPeoOpa3oBaHus BHIPAXKEHUH, COAEPIKAIMX KBapaTHbIE
KOPHH, UCIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3aMucy OOIBIINX U MAJIbIX YHCEII C NOMOIIBIO ACCATUYHBIX I[p06el71 u crereHeit yucna 10.

AuredpanyecKkne BbIPAKEeHHA

[TpuMeHATH MOHATHE CTENEHH C IIETIbIM MI0Ka3aTeNIeM, BBIIOIHATH IPe0Opa30BaHus BhIPAKEHHH,
COJIEPKalINX CTEICHH C LENBIM IIOKA3aTECIIEM.

BhINONHATE TOX/1ECTBEHHBIE TPe0Opa30BaHuUs PAllMOHAIBHBIX BBIPAXEHUH HA OCHOBE MpaBUII JeHCTBUI
HaJl MHOTOWJICHAMH U aJreOpandyecKuMu IpoOsIMH.

PacknanpiBaTh KBaJApaTHBIN TPEXWIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHMsl BbIpaKEHUHN AJIs1 PELICHUS pa3IMYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX

IIPEIMETOB, U3 PEAIbHOMN MPAKTHUKH.

YpaBHeHHS 1 HEepaBEeHCTBA

Pemrate nuHeNHbIe, KBaApaTHbIC YPABHEHUS U PALIMOHAIIBHBIE YPABHEHMs, CBOIALIUECS K HUM, CUCTEMBI
JIBYX YPaBHEHHH C JBYMs II€PEMEHHBIMHU.

[IpoBOANTH MPOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHU, B TOM YHUCIIE C IPUMEHEHUEM
rpaduyeckux npeacTaBieHui (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE UM CUCTEMa ypaBHEHUH peleHus,
€CJIM UMEET, TO CKOJIBKO, U Ip.).

[lepexonuTh OT CI0BECHOI POPMYIUPOBKH 33/1a4H K €€ anredpanyeckoil MOJeNy ¢ TOMOIIbIO COCTaBIECHUS

YPaBHEHUS UM CUCTEMBI YPABHEHUN, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4u



MOJIYYCHHBINA PE3yNbTar.
[IpuMeHATH CBOMCTBA YUCITOBBIX HEPABEHCTB JIJIsl CPABHEHUSI, OIICHKU; pellaTh JIMHEHHbIE HEPABEHCTBA C
OJIHOI IepeMEeHHON U UX CUCTEMBI; 1aBaTh rparuecKyro WILTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBeHCTBRA,

CHUCTCMbI HCPABCHCTB.

DOyHKIUT

[ToHnMaTh U UCTIONB30BaTh (DYHKIIMOHATIBHBIE TOHSTHUS U A3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHUS);
OTIpeeNATh 3HaueHHe (PYHKIIUU 0 3HAYCHHUIO apryMEHTa; OMPeIesITh CBOMCTBA (PYHKIINH 110 €€ rpaduKy.

Ctpoutb rpaduku dIeMeHTapHbIX QYHKIUHN BUaa y = k/x , y = x%, y= x°, y=\/x, y= IxI; onuceiBaTh
CBOMCTBAa YMCIOBOW (YHKIUH 1O €€ rpaduKy.

9 KUIACC

Yuciia 1 BbIYMCIEHHUSA

CpaBHUBATh U yNOPSAA0YMBATh PALIUOHATIBHBIE M UPPALMOHAJIBHBIE YUCIIA.

BeinonuaTe apupmeTnyeckue eicTBUS C pallMOHAIbHBIMU YUCIAMH, COYETask YCTHBIC U MUCbMEHHBIE
IIPUEMBI, BBIIIOIHATH BEIYACICHUS C UPPALMOHAIBHBIMU YU CIIAMH.

HaxoauTs 3Ha4€HUs CTENIEHEN ¢ LENIBIMU N0KA3aTeIMU U KOPHEH; BBIUUCIISITh 3HAUEHUS YU CIOBBIX
BBIPAKCHUI.

OKpyryATh AEUCTBUTEIbHBIEC YHCIIA, BHIIOIHATD IPUKUKY PE3YJIbTATa BBIYMCICHUH, OLEHKY YMCIOBBIX

BBIPAKCHUI.

YPaBHeHI/Iﬂ H HEPaBCHCTBa

Pemate uHeiHbIe U KBafipaTHBIE YPAaBHEHMsI, ypaBHEHHUs, CBOSIMECS K HUM, ITpOcTeiie JpoOHo-
palMOHAIbHBIE YPABHEHHS.

Pemartp cucreMbl IByX JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHMI, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemiate TekcToBBIE 331a4M aNreOpandeckuM CIiocoOOM C IOMOIIBIO COCTABICHHS YPaBHEHUS MIIU CUCTEMBbI
JIBYX YPaBHEHHH C JBYMs IIEPEMEHHBIMHU.

IIpoBOANUTH MPOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHMI, B TOM YHUCIIE C IPUMEHEHHUEM
rpaduyueckux npeacTaBieHui (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE UM CUCTEMa ypaBHEHUH pelIeHus,
€CIIM UIMEET, TO CKOJIBKO, U TIp.).

Pemartp nuHeiiHbIe HEpaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA; M300pakaTh pellIEeHUE HEPABEHCTB Ha
YHCJIOBOU NPSIMOM, 3alIUCHIBATh PEIICHUE C IIOMOLIBIO CUMBOJIOB.

Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE KBAIPaTHOE HEPABEHCTBO;
n300pakaTh peleHre CUCTEMbl HEPAaBEHCTB Ha YHCIIOBOW MPSAMOIL, 3aITUCBHIBATh pEIIEHHE C TTOMOIIbIO
CHUMBOJIOB.

Hcnons3oBaTh HCPABCHCTBA IIPU PCUHICHUU PA3JIMYHBIX 3a71a4.

DOYyHKIUHT

Pacrnio3HaBaTh QyHKIMYU U3Y4EHHBIX BU0B. [IoKa3bIBaTh CXeMaTHYECKH PACIIOIOKEHUE Ha KOOPIMHATHOM

IJIOCKOCTH TpapuKoB
it Buma:y = kx, y =kx + b, y =k/x, y=a x>+ b x + =x%, y=Vx,y = I x|
yHKIMH Buaa: Y = kX, y =kx + b, y = k/x, y=a x X+cCC,y=x3 y=Vx, Yy = | X | B3aBuCuUMOCTH OT

3HauYeHUHN KO3 PUIINEHTOB;0NUCHIBATh CBOMCTBA (PYHKIIUH.

Ctpouts 1 H300paxkaTh cXeMaTHUeCKU IrpaduKH KBaJIpaTUYHBIX

(GyHKIMH, ONMCHIBAaTh CBOMCTBA KBAAPATUYHBIX (PYHKIMH MO UX rpadukam.

Pacnio3znaBath KBagpaTuyHyto QyHKIMIO 10 (opMyIie, IPUBOJUTH IPUMEPHI KBAAPATUUYHBIX QYHKIUN U3



peanbHOU XU3HU, PU3UKU, TEOMETPUH.

Apudmernueckasi 1 reoMeTpHYeCKasi IPOrpeccun

Pacrio3znaBath apuMeTH4ecKyto U TeOMETPUUYECKYIO POTPECCUU IIPU PA3HBIX CIIOco0ax 3a/1aHusl.

BBINONHATE BBIYUCICHHS C HCIIOJIb30BaHHEM (OpMYIT N-TO WieHa apuPMETUIECKON 1 TeOMETPHIECKOM
IIPOrpeCCUil, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbI OCIIE0BATEILHOCTH TOYKaMU Ha KOOPAUHATHOMN IJIOCKOCTH.

Pemars 3aaun, cBA3aHHbBIE C YUCIOBBIMU IOCIIEN0BATEIBLHOCTIMY, B TOM YHCIIE 33Ja4d U3 pealbHOI

YKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, UG POBBIX TEXHOJIOTHIN).
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2.1. | Byxsennbie Bripaers. 1 https://resh.edu.ru/
2.2. | Tepemermpie. 1 https://resh.edu.ru/
2.3. | JlomycTnmere sHaueHIA MepeMeHHEIX. 1 https://resh.edu.ru/
2.4. | ®opmymsL. 1 https://resh.edu.ru/
2.5. | TIpeoGpasoBanie GYKBEHHBIX BLIDAKEHI, PACKPBITHE CKOGOK W IPHBECHHE TONOGHBIX CIAraeMbiX. 2 https://resh.edu.ru/
2.6. | CaoiicTsa cTenenu ¢ HaTypaIbHBIM OKA3aTEIEM. 5 httpS :/lresh.edu.ru/
2.7. | Muorounens. 3 https://resh.edu.ru/
2.8. | Cnoxenue, Boluntanue, yMHOMEHUE MHOTOUJIEHOB. 4 httpS :/resh.edu.ru/
2.9. | DopMyIIb COKPAIIEHHOrO YMHOKEHHUS. 5 https://resh.edu.ru/
2.10. | PasnoxxeHHe MHOTOUJIEHOB HA MHOYKUTENH 4 1 httpS /resh.edu.ru/
VToro 1o pasaeny 27
Pa3snen 3.YpaBHeHHsl U HEPABEHCTBA.
3.1. | Ypaprenue, npasua nmpeoGpasoBaHms ypaBHEHNA, PABHOCHIIBHOCTD ypABHEHHIL. 2 https://resh.edu.ru/
3.2. | JIuneiinoe ypaBHeHHe ¢ 0MHOI IepeMEHHO, PELLICHHE THHEHHbIX ypABHEHHL. 3 https://resh.edu.ru/




3.3. | Pemenue 32124 ¢ IOMOLIBIO YPABHEHHIL. 2 https://resh.edu.ru/
3.4. | Jiuneitnoe ypaBHeHwe ¢ AByMS TepeMEHHEIMI 1 €10 rpadyK. 5 https://resh.edu.ru/
3.5. | Cucrema ABYX IHHEHHBIX YPABHEHMH C ABYMS MepeMEHHBIMH. 2 https://resh.edu.ru/
36. | Pemenue cictem ypasHenHii cIoCOGOM OACTAHOBKH H CIOCOGOM CIOAEHHA 6 https://resh.edu.ru/
HWroro no pazaemny: 20
Pa3nen 4. Koopaunarel u rpapuku. @yHKIUH.
4.1. | KoopauHaTa TOUKH Ha IPAMOiL. 1 https://resh.edu.ru/
42. | Yncnosse npomesxyTKu. 1 https://resh.edu.ru/
4.3. | PaccrosHue MeX/Iy ABYMsI TOYKAMU KOOPAMHATHOMN MIPAMOIA. 1 httpS :/Iresh.edu.ru/
4.4. | TpsvoyronsHas cricTeMa KOOPIHMHAT Ha MIOCKOCTH. 1 https://resh.edu.ru/
4.5. | Ipumepsl rpaduKoB, 3aJaHHBIX GOpPMyIIa MH. 2 httpS :/Iresh.edu.ru/
4.6. | Urenue rpadMKoB peatbHBIX 3aBHCHMOCTEH, 2 https://resh.edu.ru/
4.7. | Tonstue dynxumm. 3 https://resh.edu.ru/
48. | Tpadu dymxrm. 2 https://www.yaklass.ru/?
4.9, | Croitcra bynxunit. 2 https://resh.edu.ru/
4.10. | Jinneitnas pynKims. 5 https://resh.edu.ru/
4.11. | Mocrpoenue rpaduka nuHeiHON QyHKIUM. 2 httpS :/lresh.edu.ru/
4.12. | Tpadmux dymammy = I x | 2 https://resh.edu.ru/
HWroro no pazaeny: 24
Pa3nen 5.11oBTOpeHne u 060011IeHIE.
5.1. | IloBTOpEHME OCHOBHBIX MIOHSTHI K METOIOB Kypca 7 Kiacca, 06001eHne 3HaHui 6 httpS://rESh.edU.rU/
Hroro o paszeiy: 6
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 0
8 KJIACC
Ne HanmeHoBaHHe pa3iejioB M TeM IPOrPaMMbI KosamuecTBo yacoB DJIeKTpOHHbIe (1M (PPOBbIe) 00pazoBaTeIbHbIC
n/n pecypchl
BCEro | KOHTPOJIbHBIE NMpaKkTHYeCKHe
paboThbI padoTsI
Pa3gen 1. Uncaa u Boruuciaenust. Kajpatubie kopHu
1.1. | KBaaparHblii KOpeHb U3 YnCIa. 1 https://resh.edu.ru/
1.2. | Monstue o6 mppamonansHom wmcre. 1 https://resh.edu.ru/




1.3. | Hdecstnunble mpubIMKEHUs MPPALIMOHAILHBIX YHCEIL. 1 httpS://reSh.edU ru/
1.4. | JleficTBUTENbHBIC UHCTA. 1 httpS://reSh.edU .ru/
1.5. | CpaBHeHHE ICHCTBUTEIBHBIX YHCEL. 1 httpS://reSh.edU.rU/
1.6. | Apudmernueckuii KBaapaTHbIil KOPEHS. 2 httpS://reSh.edU ru/
1.7. | Ypasnenne una x2 = a. 2 https://resh.edu.ru/
1.8. | CaoiicTBa apupMeTHIECKUX KBAPATHBIX KOPHEH. 4 httpS://reSh.edU ru/
1.9. | IIpeobpazoBanKe YUCIOBBIX BEIPAKEHHMIA, CO IEPKAIINX KBAIPATHBIC KOPHH 2 httpS:/ [resh.edu.ru/
Hroro 1o paszeny 15
Pazgen 2. Yucaa u BurunciaeHusi. CTenenb ¢ HeJbIM I0Ka3aTeeM
2.1. | CreneHb C HENIBIM [TOKA3aTENEM. 2 https://reSh.EdU.rU/
2.2. | CranzapTHas 3aIKHCh 9HCIIA. 2 httpS://reSh.edU ru/
2.3. | Pa3mepsl 0OBEKTOB OKPYIKAIOIIEro MUpa (OT SJIEMEHTAPHBIX YACTHIL 10 KOCMUYECKHX 0OBEKTOB), INTATEILHOCTD POLIECCOB B 1 httpS/ fresh.edu.ru/
OKPYaIOIEeM MHUpE.
2.4. | CaoiicTBa CTENECHH C LENIBIM OKa3aTeNIeM 2 httpS://reSh.edU ru/
Uroro no pasaery 7
Paznen 3. AnreGpanyeckue Bbipakennsi. KBaapaTHbiii Tpéxuien
3.1. | KagparHblii TpEXUIIEH. 2 https://reSh.EdU.rU/
3.2. | PasnoxeHue KBaJpaTHOTO TPEXUIIEHA HA MHOKHTEIN 3 httpS://reSh.edU ru/
HWroro no pazneny 5
Paznen 4. AnreGpandeckue BbIpaKeHHUsl. Ajrefpanyeckasi 1podnb
4.1. | AnrebGpaunueckas 1po0b. 2 https://reSh.EdU.rU/
4.2. | JlonycTuMble 3HAYEHUS IEPEMEHHBIX, BXOJISIIMX B ANreOPanueCcKre BbIPAXKEHHS. 1 httpS:/ [resh.edu.ru/
4.3. | OcHOBHOE CBOHCTBO anreGpanyeckoi 1podu. 3 httpS://rESh.edU ru/
4.4. | Coxpauienue npobeii. 3 https://resh.edu.ru/
4.5. | CnoxkeHue, BbIYMTAHUE, YMHOKEHHE U JIENICHUE alIrebpandecKux Jpodeii. 4 httpS://rESh.edU ru/
4.6. | TIpeobpazosanue BbIpaXkeHHUii, CoEpKaLINX aANrebpanuecKue apooHu. 2 httpS:/ resh.edu.ru/
HWroro o pazneny 15

Pasnen 5. YpaBuenusi n HepaBencTBa. KBajpaTnbie ypaBHeHHs!




5.1. | KagparHoe ypaBHeHHe. 1 https://resh.edu.ru/
5.2. | Henommoe kBazpatioe ypasHenue. 2 https://resh.edu.ru/
5.3. | ®opmyia KopHEH KBaAPATHOrO YPaBHEHHUSL. 3 httpS://reSh.EdU ru/
54. | Teopema Buera. 2 https://resh.edu.ru/
5.5. | Perienue ypaBHeHHI, CBOAALIMXCS K KBaAPATHBIM. 3 httpS://reSh.EdU ru/
5.6. | Ipocreiimmie Apo6HO-paIOHATEHEIE YPABHEHHA. 2 https://resh.edu.ru/
5.7. | Peluenue TeKCTOBBIX 33/1a4 C IIOMOLIBIO KBAJAPATHBIX yPAaBHEHH I 2 httpS:/ [resh.edu.ru/
Wroro no paszeny: 15
Pa3pen 6. YpaBHenusi u HepaBeHcTBa. CHCTEMbI YPABHEHHIH
6.1. | Junciinoe ypaHenne ¢ AByMS NIEPEMCHHBIMH, €0 IPa(HK, IPUMEpH! PELICHHS YPABHCHHH B LICIBIX UHCIAX. 3 https://resh.edu.ru/
6.2. | Pelenue cucteM AByX JIMHEHHBIX yPABHEHHIA C IBYMs [IEPEMEHHBIMH. 3 httpS:/ resh.edu.ru/
6.3. | ITprmMepsi permenms cucTeM HeMMHEHIEIX ypaBHEHHH ¢ ABYMS TepeMeHHEIMIL. 2 https://resh.edu.ru/
6.4. | I'paduueckas MHTEpIpeTaLWs ypaBHEHUs C ABYMs NIEPEMEHHBIMH M CUCTEM YPAaBHCHUH C JBYMSIICPEMEHHBIMHL. 3 httpS:/ [resh.edu.ru/
6.5. | Pemmenue TeKCTOBBIX 38714 C IOMOIIIBIO CHCTEM ypaBHEHHIA 2 https://resh.edu.ru/
HWroro no pazaeny: 13
Pasnen 7. YpaBHenust 1 HepaBeHcTBa. HepaBencrsa
7.1. | YucnoBbie HEPAaBEHCTBA U UX CBOICTBA. 2 httpS://reSh.edU ru/
7.2. | Hepasenctso c onHoii mepemeroit. 2 https://resh.edu.ru/
7.3. | Jluneiinbie HEPABEHCTBA C OIHOM IEPEMEHHOM U UX PELIEHHE. 3 httpS://reSh.edU ru/
7.4. | CucTeMb1 muneHHEIX HepaBEHCTB ¢ OTHO TepEMEHHOI H HX pelIeHNe. 3 https://resh.edu.ru/
7.5. | V306paskeHue pelieHus IMHERHOrO HEPABEHCTBA M MX CUCTEM HA YUCIIOBOM NpsMoit 2 httpS://reSh.edU ru/
Htoro mo paszeny: 12
Pasnen 8. ®ynxumn. OCHOBHbIC HOHSITHS
8.1. | IMonstue pymxrmm. 1 https://resh.edu.ru/
8.2. | O6nacTh onpeieneHust U MHOKECTBO 3HAUEHUH (yHKIUMU. 1 httpS://reSh.edU .ru/
8.3. | Criocober sananns dymkuwit, 1 https://resh.edu.ru/
8.4. | Ipadux dyuxumm. 1 https://resh.edu.ru/
8.5. | Croiicta dymkimm, M oTOGpaKeHIE Ha 1 https://resh.edu.ru/
rpaduke
HWroro no pazaeny: 5




Pa3znen 9. ®@ynkuuu. UnciaoBsie GyHKINH

9.1. | Yrenue u nocrpoeHne rpaduKos GyHKIMA. 2 httpS://reSh.edU.rU/
9.2. | [pumepsl rpaduKoB HYHKIMIL, OTPAKAIOIIHMX PEATbHBIE IIPOLIECCHL. 1 httpS:/ [resh.edu.ru/
9.3. | ®yHKuMH, ONKCHIBAKOIIKE IPSIMYIO 1 0OPATHYIO IPONOPLHOHATIBHBIE 3aBUCUMOCTH, UX IPaduKH. 1 httpS://reSh.edU ru/
9.4. | Mumep6ona. 1 https://resh.edu.ru/
9.5. | T'padux dynxuuny = x2. 2 httpS://reSh.edU.rU/
9.6. | Oynkuuny =x2,y=x’, 2 https://resh.edu.ru/
y=vx, y=lxI; rpauucckoe pereHne ypaBHEHHH i CUCTEM yPaBHEHHH
Wtoro mo pasneny: 9
Pa3nen 10. IloBTopeHue u 06061meHne
10.1. | IToBTOpeHNE OCHOBHBIX ITOHSATHI U METOOB KypcoB 7 1 8 KIIaccoB, 0000IICHNE 3HAHMUA. 6
Hroro no pazaeny: 6
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 0
9 KJIACC
Ne | HaumeHoBaHHe pa3aes10B H TeM NPOTrPaMMBbI KosmmuecTBo yacon JJIeKTpoHHBbIEe (I (PPOBbIE)
n/n o0pa3soBaTebHbIE pecypebl
BCEro | KOHTPOJIbHBIE | paKTHYECKHE
pa6oThI pa6oThI
Pazgeun 1. Yucna u Berunciaenus. JleiicTBuUTeIbHBIE YHCIA
1.1. | PauuoHasbHbBIE YNCIIA, HPPALMOHAIILHBIE YHCIIA, KOHEUHBIE U GECKOHEUHBIE JIECATUYHBIE IPOOH. 2 https /resh.edu.ru/
1.2. | MHOXeCTBO AeHCTBUTEIIBHBIX YNCEIL; ACHCTBUTEIbHBIC 2 httpS:/ [resh.edu.ru/
YHCIIa KaK OECKOHEYHBIE JIECSTHYHbIE JPOOH.
1.3. | B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEKTY MHOKECTBOM JICHCTBHTENBHBIX YHCET M MHOKECTBOM TOYEK KOODJAMHATHON MPAMOii. 1 https /resh.edu.ru/
1.4. | CpaBHeHHe NeHCTBUTEIBHBIX YUCEN, apHu(pMETHUECKHIE NeHCTBUS C NeHCTBUTEIBHBIMI YHCIIAMU. 1 httpS :/Iresh.edu.ru/
1.5. | TpubimkEHHOE 3HAUEHNE BEMYNHBL, TOYHOCTE IPHOIMKEHHUSL. 1 https /resh.edu.ru/
1.6. | Oxpyrsenue uncesn. 1 https://resh.edu.ru/
1.7. | TlpukuKa 1 OLEHKA PE3YJIbTATOB BHIYMCIEHHH. 1 https /resh.edu.ru/
Hroro no pazaeny 9
Pasjen 2. YpaBHeHHs] W HepaBeHCTBA. YPaBHEHHs ¢ OJHOIl TepeMeHHoii.
2.1. | Jluneiinoe ypasueHnue. 2 https://resh.edu.ru/
2.2. | Pemenue ypaBHEHHH, CBOIAMIMXCS K JHHEHHBIM. 2 https://rESh.edU.rU/




2.3. | KBagpaTHOe ypaBHEHHE. 2 httpS /lresh.edu.ru/
2.4. | Pemenue ypaBHeHUi, CBOAANIUXCS K KBAJAPATHBIM. 2 https :/lresh.edu.ru/
2.5. | BukBajgpatHble ypaBHEHHUSL. 1 httpS :/Iresh.edu.ru/
2.6. | Hpumeps pemtenns ypaBHeHuit TpeThell U 4eTBEPTOI CTeMeHel pa3iokeHHEM HA MHOKUTENU. 1 https /resh.edu.ru/
2.7. | Pemenne npo6HO-pAMOHATIBHEIX YPABHEHHIL. 2 httpS://rESh.edU.rU/
2.8. | Pemenne TEKCTOBBIX 3a/1a4 ANTeOPanIeCKUM METOIOM. 2 https :/lresh.edu.ru/
HWroro no pazneny 14
Pasnen 3. YpaBHeHusl 4 HepaBecTBa. CHCTEMbI YPOBHEH Ui
3.1. | Jluneiinoe ypaBHeHHE ¢ ABYMs IEPEMEHHBIMHU H €r0 Tpaduk. 3 https://resh.edu.ru/
3.2. | Cucrema ByX IMHEIHHBIX yPABHEHHUIA € IBYMsI IEPEMEHHBIMH H €& PELICHHE. 4 httpS /resh.edu.ru/
3.3. | Pemenne cucteM AByX ypaBHEHMii, OJHO M3 KOTOPBIX JIMHEIHOE, a JPyroe — BTOpPOii CTENEHH. 3 httpS// resh.edu.ru/
3.4. | I'paduueckas MHTEPNPETALHS CHCTEMBI YPABHEHUH C JIBYMS IEPEMEHHBIMH. 2 httpS://reSh.edU.rU/
3.5. | PelreHne TeKCTOBBIX 3a/a4 alreOpandecKuM Croco6oM. 2 httpS :/resh.edu.ru/
HWroro o pazneny 14
Pa3nen 4. YpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa
4.1. | YncoBble HEPABEHCTBA U X CBOWCTBA. 2 https://rESh.EdU.rU/
4.2. | Jluneiinble HEPABEHCTBA C OJIHOMN MEPEMEHHOM U UX PELIEHHE. 4 httpS /lresh.edu.ru/
4.3. | Cucremsl IMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOMN U MX PELICHHUE. 4 https://rESh.EdU.rU/
4.4. | KBaspaTHble HEPABEHCTBA U UX PELIEHUE. 4 httpS /lresh.edu.ru/
4.5. | I'paduueckas HHTEPNPETALS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS [IEPEMEHHBIMU 2 https /resh.edu.ru/
HWroro no pazaeny: 16
Paznen 5. ®ynkuuun
5.1. | Keagparuunas Qyukiwms, eé rpaduk u cBOicTBa. 5 https://resh.edu.ru/
5.2. | MMapa6oa, KOOpAMHATHI BEPIUMHBI 1APaGOJIbl, 0Ch CUMMETPHH MapaboJibl. 3 https /resh.edu.ru/
5.3. | Crenennsie pyHKIMY ¢ HATYPATLHBIMU TOKA3aTENSIMU 2 U 3, UX TpadUKU U CBOKHCTBA. 4 https://resh.edu.ru/
5.4. | Tpaduku gysrrmii:y =kx,y =kx +b, y= kix, y=ax, y=ax’,y=x, 4 https://reSh.EdU.rU/
y=lIxlI
HWroro no pazaeny: 16




Paznen 6. YucioBbie MOC/I€10BATEILHOCTH

6.1. | [TonstTHe YNCII0BOI OCIEA0BATEIBHOCTH. 2 httpS /resh.edu.ru/

6.2. | 3amanue moce0BaTENLHOCTH PEKYPPEHTHOI (GopMyJIoil 1 (opMyI0ii N-ro uieHa. 2 httpS :/Iresh.edu.ru/

6.3. | Apudmernyeckas u reoMeTpudecKas IPOrPECCHH. 3 httpS /resh.edu.ru/

6.4. | ®opMynbl N-ro uaeHa apuMETHIECKOH U TeOMETPUUIECKON MPOrPECcCHii, CyMMBI MEPBBIX N YIEHOB. 4 httpS :/Iresh.edu.ru/

6.5. | U306paxeHne uieHOB apu)MEeTHUECKOI K FeOMETPHIECKON MPOrPECcCHii TOYKaMK Ha KOOPAMHATHOMN ILIIOCKOCTH. 1 https /resh.edu.ru/

6.6. | JIuHeiHbI 1 YKCIIOHCHIIMANBHBIIT POCT. 1 httpS :resh.edu.ru/

6.7. | Cnoxmuble IpoueHTSHI. 2 https://reSh.edU.rU/

Hroro no pazaeny: 15

Pa3znen 7. lloBropenue, 06o0uenne, cucTeMaTH3aUUsA 3HAHUI

7.1. | Yncna u BolumciIenns (3a0UCh, CPABHEHUE, JIEHCTBUS C JIEHCTBUTENLHBIMU YUCIIAMH, YHCIIOBAs MPSIMAst; IPOLEHTHI, OTHOIIEHHUS, IPONOPLUU; OKPYIIIEHHE, httpS /resh.edu.ru/
npHOIMKEHHE, OLIEHKA; PELIEHUE TEKCTOBBIX 3a/1a4 apU(METHUECKUM CIIOCOOOM)

7.2. | Anre6panyeckue BoIpazkeHus (IpeoOpasoBaHUE areOpandecKnX BbIPaKCHUI, JOMYCTUMBIC 3HAUCHUS) https /resh.edu.ru/

7.3. | ®ynkunu (noctpoenue, cBOCTEa U3yueHHbIX (YHKIMIA; TPapUUIECKOE PEIlIEHNE YPABHEHUH U UX CHCTEM) httpS:/ resh.edu.ru/

HWroro o pazpemny: 18

OBIIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME 102




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YHEHUKA

7 KJIACC

Maxapsraes FO.H., Munarox H.I'., Hemxos K.U. u apyrue; mon pexakuuneit TenskoBckoro C.A., Anrebpa, 7 kimace, AKITHOHEpHOE
obmectBo «M3matenscTBO «IIpocBemenue ;

8 KJIACC

Maxapsraes FO.H., Munarox H.I'., Hemxos K.U1. u apyrue; mon pexakuuneit TenskoBckoro C.A., Anrebpa, 8 kimace, AKITHOHEpHOE
obmectBo «M3natenscTBO «IIpocBemenue ;

9 KUIACC

Maxkapsraes 10.H., Munntox H.I'., Hemkos K.W. u apyrue; nox penakuueii Tensikosckoro C.A., Anrebpa, 9 kinacc, AKIIMOHEpHOE
obmmectBo «M3narenscTBo «IIpocBenienue» ;

METOANMYECKHUE MATEPHUAJIBI J1JIS1
YUUTEJIA7 KJIIACC
8 KJIACC
9 KJIACC
HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIIACC

https://resh.edu.ru/

https://www.yaklass.ru/?

8 KJIACC
https://resh.edu.ru/

https://www.yaklass.ru/?

9 KJIACC
https://resh.edu.ru/

https://www.yaklass.ru/?



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOIHECCA

YYEBHOE OBOPYJIOBAHHE

]_IOCKa, IMPOCKTOP, HHTCPAKTUBHAA JOCKa

OBOPYJAOBAHME /UISAA IIPOBEJEHUSA IPAKTUYECKHUX PABOT



MyHunumnansHoe 010/PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
«Ky3embeTbeBcKas cpeansis 00meoopa3oBaTenbHas mkoia uM. X.I'. XycannoBa»
MeH3eIMHCKOr0 MyHUIUIIAIBHOIO palioHa
PecnyOoiuku TaTtapcran

Pabouas mporpamma
(1D 5099154)

10 reoMeTpHHU

YpoBeHb 00pa30BaHUsA: 0CHOBHOE 001Iee 00pa3oBaHue



INOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas nmporpamma o yue6Homy kypey "I'eomerpus” mis oOydaromuxcs 7-9 kinaccoB pa3paboTaHa Ha
ocHOoBe DeiepalibHOTO TOCYAPCTBEHHOTO 00pa30BaTeIHLHOTO CTaHAApTa OCHOBHOTO 00IIEro 00pa3oBaHMsI C
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUIl, IPEIBABISAEMBIX K MAaTEMaTHUECKOMY 00pa30BaHUIO, U
TPaIULIUN POCCUIICKOTO 00pa30BaHusI, KOTOPbIe 00ECIICUNBAIOT OBJIA/ICHNUE KIFOUYSBBIMUA KOMIICTCHITHSIMH,
COCTaBJISIOLIMMHU OCHOBY JUISl HEMIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh
OOIEKYITYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHsI 00yJarOIUXCs. B mporpamme ydTeHbI uueu
1 noyioxkeHust KoHnenmuu pa3BuTHsI MaTeMaTudeckoro oopasoBanus B Poccutickoit deneparnuu. B smoxy
1 poBoi TpaHchopMaluy BeeX chep 4eIoBeUeCKOu IeITeIbHOCTH HEBO3MOXKHO CTaTh 00Pa30BaAHHBIM
COBpPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOM MOATOTOBKH. YKe B IIIKOJIE MaTEMaTHKa CITYKHUT
OTIOPHBIM TIPEIMETOM TSI U3YUCHHSI CMEXKHBIX JTUCIIUTUINH, a TIOCJIE IIKOJIBI peaTbHONH HEOOXOIMMOCTHIO
CTaHOBUTCS HEMpPEPBIBHOE 00pa3oBaHue, YTo TpeOyeT NOJHOLIEHHOM 0a30B0# 00111€00pa3oBaTeIbHON
MOJTOTOBKH, B TOM YHCIIE 1 MATEMaTUYECKOM.

310 00yCIOBICHO TE€M, YTO B HAIIIW JTHU PACTET YMCIIO MPO(eccuil, CBA3aHHBIX ¢ HETIOCPEACTBEHHBIM
NPUMEHEHUEM MaTeMaTUKU: U B chepe SIKOHOMUKH, U B OM3HECEe, U B TEXHOJIOTHYECKUX 00JIacTsIX, U IaXKe B
ryMaHuTapHbeix cepax. Takum oOpa3om, Kpyr MIKOJILHUKOB, JIJIsi KOTOPHIX MAaTEMaTHKA MOKET CTAaTh
3HAUYMMBIM MIPEAMETOM, PACIIUPSAETCS.

[IpakTrueckas MoJIe3HOCTh MATEMATHKU O0OYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPBI HAILIETO MUPA: IPOCTPAHCTBEHHbIE (POPMBI U KOJTHUECTBEHHBIE OTHOIICHUS OT
MPOCTEHIIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIIBITE, IO JIOCTATOYHO CIOXKHBIX, HEOOXOTUMBIX JJIsI
pa3BUTHS HAYYHBIX U MPUKIAJAHBIX Uei. be3 KOHKpPEeTHbIX MaTeMaTUUECKUX 3HAHUI 3aTPYAHEHO TOHUMAHUE
MIPUHIIAIIOB YCTPOHCTBA U MCIIOIH30BAHKS COBPEMEHHON TEXHUKH, BOCTIPUATHE U HHTEPIIPETAIUS
pa3Hoo0pa3HON COLMATBHON, YKOHOMUYECKOM, MOTUTHYECKOM nH(popManu, ManodPppeKTuBHA
MOBCETHEBHAS MPAKTHYECKas AeTeNbHOCTh. Kaxk1oMy uenoBeKy B CBOEH KU3HU MPUXOJIUTCS BBITOTHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U PUMEHATH (DOPMYIIbI, BIAJETh MPAKTUIECKUMU MpUEMaMu
TEOMETPUUECKUX U3MEPEHUH U TIOCTPOCHH, YNTAaTh HHPOPMAIIUIO, PEJICTABICHHYIO B BUJIE TA0JIHII,
IUarpamm # rpaukoB, )KUTh B YCIOBUAX HEONPENEIEHHOCTH U MOHMMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OAHOBpPEMEHHO C pacHIupeHueM cdep MPUMEHEHHUsS MaTeMaTHKH B COBPEMEHHOM 00111ecTBe BCE Ooee
BaXHBIM CTAHOBHUTCS MAaTEMATHUYCCKHUIA CTUJIh MBIIIJICHUS, IPOSIBIISTFOIIANACS B OMPEACIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce u3yueHus: MaTeMaTUKH B apceHall TPUEMOB U METOJIOB MBIIIJICHUS YeIoBeKa
€CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCA MHAYKIHS U ASAYKIUs, 0000IIeHNE U KOHKPETH3AIHs, aHaIN3 U
CUHTE3, KIacCU(UKAIIHS U CHCTeMaTH3alusl, abcTparupoBanue u aHaiorus. OObeKThl MAaTEMaTHYECKUX
YMO3aKJTFOUYEeHUHN, TIPaBUiIa KX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MTOCTPOSHUH,
CIOCOOCTBYIOT BBIPA0OTKE YMEHHS ()OPMYITHPOBATH, 0OOCHOBHIBATH U JIOKA3BIBATh CYXKICHUS, TEM CaMbIM
Pa3BUBAIOT JTOTUYECKOE MBIIUICHHE. Beayias poib NpUHAAIE)KUT MaTEMATHKE U B POPMUPOBAHUHI
AITOPUTMUYIECKONW KOMITOHCHTHI MBITIICHUS M BOCITUTAHUN YMEHUH JIEHCTBOBATH 110 3aJJaHHBIM aJITOPUTMaM,
COBEpIIICHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATh HOBBIE. B mpoIiecce perenus 3a1a4 — OCHOBOW yueOHOMH
JeATeTLHOCTH Ha YPOKaX MaTeMAaTHKN — Pa3BUBAIOTCS TaK)Ke TBOpUYECKas M MPHUKIAHAS] CTOPOHBI
MBIIUTICHHUS.

OO0yueHnne MaTeMaTuke Ja€T BO3MOXKHOCTh Pa3BUBATh Y O0yUAIOIMIMXCS TOYHYIO, PAllMOHATBHYIO U
MH(OPMATUBHYIO pedb, yMEHHE OTOMPATh HanboIIee OIXOISIIHE I3bIKOBbIE, CAMBOINYECKHE, Tpaduueckue
CpenCTBa JJIsl BRIPAKECHHS CYXKACHUN U HATJISATHOTO UX MPEICTaBICHUS.

Heo0xo1uMbIM KOMITOHEHTOM 0011l KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS 00I1Iee 3HAKOMCTBO



C METOAAMM MO3HAaHUA JEHCTBUTEIBLHOCTH, IIPEICTABICHHUE O PEAMETE U METOJaX MAaTEMAaTUKH, UX OTINYUN
OT METO/IOB IPYI'MX €CTECTBEHHBIX M T'YMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHUS MATEMaTUKH JUIs
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum o0pa3oM, MaremaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/l B (pOPMHUPOBAHUE OOILIEH KyIbTyphl YeJIOBEKa.

W3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YENIOBEKA, TOHUMAHHIO
KpacoTbl M U3SIIECTBA MATEMAaTHUECKUX PACCYKIACHUN, BOCIPUATHIO T€OMETPUYECKUX (POPM, YCBOCHHIO

U CUMMCTPHH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA "TEOMETPUA"

«MarteMaTHKy YK€ 3aTeM YYUTb HaJl0, YTO OHA YM B IIOPSAJOK NPUBOAUTY, — IHCAJ BEJIMKUHA PYCCKUM
yuenblii Muxawmn BacunseBud JIomoHOCOB. U B 3TOM COCTOUT 0J1HA U3 ABYX IIeNieil 00ydeHUsI TeOMETPUHN KaK
COCTAaBHOM 4aCTH MAaTEMATHUKH B IIKOJIE. DTOM LIEJIU COOTBETCTBYET J0KA3aTelbHas JIMHAS [TPENOJaBaHus
reometpun. Cienys mpencTaBlIeHHON pabodel mporpaMMe, HaYMHAs C CEABMOT0 KJIacca Ha ypoKax
reoMeTpUH 00YUaIOIIMNHCs YUUTCSA IPOBOJUTH JJOKA3aTeIbHbIE PACCYKIAEHUS, CTPOUTH JIOTHUECKUE
YMO3aKJIIOUEHHs], I0KA3bIBaTh HCTUHHBIE YTBEPKACHUSA U CTPOUTH KOHTP IIPUMEPHI K JIOKHBIM, IIPOBOJUTH
paccyXIeHUs OT «IIPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (hopMyIrpoBaTh 0OpaTHbIE
YTBEPKACHUS. Y UEHUK, OBJIa/IEBIINI UCKYCCTBOM PacCyKJ1aTh, Oy/1€T NPUMEHATh €ro U B OKpYy’Karolei
JKU3HU.

Kaxk nucan reomerp u nenaror Urops ®enoposud llapeiruy, «roasMu, TOHUMAOIUMHU, YTO TAKOE
JI0Ka3aTeNbCTBO, TPYIHO U JaKe HEBO3MOXKHO MaHMITYJIMPOBaTh». 11 B 3TOM COCTOUT BaxkHOE
BOCIIMTATEIbHOE 3HAYCHUE U3YYECHUS T€OMETPHUH, IPUCYIIEE MMEHHO OTEYECTBEHHON MaTEMaTUYECKON
mKoje. BMecte ¢ TeM aBTOPHI MPOrpaMMBbl IPEAOCTEPETAIOT YUUTENS OT U3JUIIHETO (opMaIr3mMa, 0COOEHHO
B OTHOLIECHHUU Ha4all U OCHOBaHMUM reomerpun. @pannysckuil Matematuk JKan /[peoHHE 110 3TOMY 1TOBOLY
BbICKa3aJjcs Tak: «YTo kacaercs JeNUKaTHON IpoOeMbl BBEIEHUS «aKCHOM», TO MHE Ka)KETCsl, UTO Ha
IEPBBIX MOPax HY>KHO BOOOIIE N30eraTb MPOU3HOCUTH CaMo 3TO clioBO. C Ipyroi ke CTOPOHBI, HE ClIeayeT
YIIYCKaTh HU OJTHOM BO3MOXKHOCTH /1aBaTh MIPUMEPHI JJOTHYECKUX 3aKJIFOUEHUH, KOTOpbIE Ky/J1a B OobIIei
Mepe, 4eM UJiesl aKCUOM, SBJIIOTCSA UCTUHHBIMU U €IMHCTBEHHBIMU JABUTATEIIIMU MATEMAaTUYECKOTO
MBIIICHUS.

Bropoii nenbro n3ydeHus TeOMETPUU SABISAETCA UCIIONb30BAHUE €€ KAK HHCTPYMEHTA IIPU PEILIEHUH KaK
MaTeMaTUYECKUX, TaK U MPAKTUUECKUX 3ajjay, BCTPEUYAIOIINXCS B peaibHOU ®KU3HU. OKOHUMBIIUI KypC
reOMETPHUH LIKOJBHUK JI0JIKEH ObITh B COCTOSIHUHU OIPEEIUTh T€OMETPUUYECKYIO (PUTYpY, OMUCATh CIOBAMHU
JAHHBIN YepTEX UM PUCYHOK, HANTH IJIOLIA/1b 3eMEJIBbHOT0 Y4acTKa, pacCUuTaTh HEOOXOAUMYIO IJTUHY
OTITOBOJIOKOHHOT'O Kabeist K TpedyeMble pa3Mephl rapaxa it aBTOMOOWIIs. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTEIIbHAS JIMHUS B U3yYEHUH F€OMETPUH B IIKOJIE. J[aHHAS PAaKTUYeCKas TUHUSA SBIIIETCS HE MEHEE
Ba)XHOM, yeM nepas. Emé [InaTon npeanuceiBai, yToOs! «rpaxaane [IpekpacHoro ropoga Hu B KOeM
CJIy4ae He OCTaBJISUIM FEOMETPHIO, BE/Ib HEMAJIOBAXKHO Jake MOOOYHOE e€ MPUMEHEHHE — B BOEHHOM JIeIe
Jla, BIIPOYEM, U BO BCEX HayKaX — JUIsl JYUIIEro UX YCBOCHUS: MBI Bellb 3HAaeM, Kakasg OECKOHEUHas pa3HuIla
CYILIECTBYET MEXKy YEJIOBEKOM IIPUYACTHBIM K T€OMETPHUH U HENIPUYACTHBIMY. J[JI1 3TOTO yUUTENIO
pEeKOMeH 1yeTcsl HoA0UPaTh 3aJJau MPAKTHUYECKOro XapakTepa JJIsl pacCCMaTPUBAEMBbIX TE€M, YUUTh JleTei
CTPOUTh MATEMATHYECKUE MOJIETN PEAIBHBIX )KM3HEHHBIX CUTYyallui, IPOBOJUTE BBIYKMCIICHHS U OLIEHUBATh
aJIEeKBaTHOCTH ITOJYYEHHOTO pe3ysbrara. KpaiiHe Ba)KHO MOAYEPKUBATh CBA3U T€OMETPUU C IPYTHUMH
npeMeTaMi, MOTHUBUPOBATh MCIIOJI30BaTh ONMPEAEICHUS T€OMETPUUECKIX (DUTYP U TIOHATHIHA,
JEMOHCTPUPOBATh MPUMEHEHHNE MOJTYyYSHHBIX YMEHUH B (PM3HKe U TEXHUKE. DTH CBSI3U Haubosee IpKo
BUJIHBI B TeMax «Bekropsl», « Tpuronomerpudeckue COOTHOLIEHUs», «Metoa koopauHat» U «Teopema
[Tucdaropax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE



Cornacno yueOHOMY TuIaHy B 7—9 Kitaccax u3y4aercsi yaeOHbIN Kypc «I'eoMeTpus», KOTOPBINA BKIIOYAET
CJIEAYIOIINE OCHOBHBIE pa3zielibl cofepkanus: «I'eomerpuueckue GpUrypsl 1 Ux cBoiictBay, «M3mepenue
TEOMETPUUECKUX BEIMUUHY, a TAKKe «/[ekapToBbI KOOpAMHATHI HA MIIIOCKOCTHY, «BeKTOpbI», «/IBHXKEHUA
wiockoctu» U «IIpeoGpa3oBanus nogodus».

VY4eOHblii 1J1aH peayCMaTPUBAET U3YUYEHHUE T€OMETPUN HAa 0a30BOM YPOBHE, UCXO/ U3 HE MEHee 68
y4eOHBIX 4acoB B yueOHOM I'oJly, BCEro 3a TpH roja o0ydenus — He MeHee 204 4acos.



COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KJIIACC

Hauanbnbie nonstusa reomerpun. Touka, npsimMasi, OTPE30K, JIyd. Yroia. Buasl yrios. BepTukanbHbie u
cMexHbIe yriibl. buccekTpuca yria. JIomanasi, MHOroyrosibHUK. [lapaninenbHOCTh U IEPIEHIUKYISIPHOCTD
MPSIMBIX.

Cummerpuunsie purypsl. OCHOBHBIE CBOHCTBa OCEBOW CUMMETpUU. [IpuMepsl CHMMETPUN B OKpYKarOIIeM
MUpe.

OcHOBHBIE TIOCTPOCHUS C TOMOIIBIO IUPKYIIS U JIuHelKku. TpeyronsHUK. Bricota, Meanana, OuccekTpuca,
UX CBOMCTBA.

PaBHOOeIpeHHBIN 1 PAaBHOCTOPOHHUI TpeyroiabHUKU. HepaBeHCTBO TpeyroabHUKa.

CBoiicTBa M MPU3HAKKA PAaBHOOEAPEHHOTO TPEYTroJIbHUKA. [IpH3HaKy paBeHCTBA TPEYTOJILHUKOB.

CaolicTBa ¥ IPU3HAKU NapajuIeabHbIX NpsAMbIX. CyMMa yIaoB TpeyroibHUKa. BHemHNe yribl
TPEYrOJIbHUKA.

[IpsimoyronbHbIi TpeyroyibHUK. CBOMCTBO MEIMaHbI IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHOMN K
runotenyse. [Ipu3Haku paBeHCTBa NPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB. [IpSAMOYToNIbHBINA TPEYTOJIBHUK C YIIIOM
B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, Teopema o
OoJibiieM yrie ¥ O0JbIIeH CTOPOHE TpeyroyibHUKA. [leprneHuKysip U HaKJIOHHAS.

I'eomerpuueckoe mecto Touek. buccekTpuca yria v cepeJMHHBIN NEPIEHAUKYISP K OTPE3KY KaK
FE€OMETPUUECKHE MECTA TOUEK.

OKpy>XHOCTb U KpYT, XOpJa U AUAMETP, UX CBOMICTBA. B3anMHOe pacnonoxkeHne OKpy>KHOCTH U IPSIMOM.
KacarenbHas u cekyias K okpyHOCTH. OKpPYXKHOCTb, BIIUCAHHAs B yroJl. BnucanHas u onucanHas
OKPYXKHOCTH TPEyroJIbHUKA.

8 KJIACC

Yersipéxyronpuuku. [lapamienorpaMm, ero npu3Haky U CBOMCTBA. YaCTHBIE Cllydau IapauieJIorpaMMOB
(psIMOYTOJIBHUK, POMO, KBaJpaT), UX MPU3HAKU U cBoiicTBa. Tpamenus, paBHOOOKas Tparerus, e€ cBoiicTBa
u npusHaku. [IpsMoyronbHas Tpanenus.

Meton ynsoenust Meauansl. LlentpansHas cumMerpus. Teopema @aneca u TeopeMa 0 MPONOPLHOHAIBHBIX
OTpe3Kax.

CpenHue TMHUY TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKa.

[TonoOue TpeyroibHUKOB, KOG GUIHMEHT noaoous. [Ipuznaku nogodus TpeyroasHUKoB. [IpuMenenue
000U MPH PelIeHUH MPAKTUYECKHUX 3a/1a4.

CoiicTBa miomaaen reomerpuueckux ¢puryp. @opmyisl A MIIOLMAN TPEYroIbHUKA, HapajlIeIorpaMMma,
pomb6a u Tpaneunu. OTHOLIEHHE IOl TOAOOHBIX (QUTyp.

Brruncnenue miomaaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema [ucgaropa. [Ipumenenue teopems! [lugaropa npu pemeHnn MpakKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAHT€HC OCTPOrO yria NPsMOYrOJbHOIO TPEyroabHUKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAecTBO. TpuroHomerpudeckue pynkuuu yrios B 30°, 45° u 60°.

BnucanHnbie U IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOPJAOU. YTIIBI MEXAY XOpJAaMHu U
CeKylIMMU. BricaHHbIe M ONMCAaHHBIE YETHIPEXYTOIbHUKH. B3anMHOE paciosioxKeHUe IBYX OKPYKHOCTEM.
Kacanue okpyxxnocreit. O61mue kacaTteiabHbIe K JBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanrexc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOX1eCTBO. DOPMYIIbI

IMPUBCACHUS.



Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB M TEOpEMa CUHYCOB. Pelienne npakTU4ecKuX 3a/1a4 ¢
HCIIOJIL30BAHUEM TEOPEMBL KOCUHYCOB U TEOPEMEL CUHYCOB.

[TpeobpaszoBanue mogodus. [loqoOue coOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpoun3BeeHUN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEIEHUN OTPE3KOB CEKYILHX, TEOpEMa O
KBaJpaTe KacaTeJlbHOM.

BekTtop, nHa (MOlyib) BEKTOpPA, COHAMIPABIIEHHBIE BEKTOPHI, TPOTHUBOIOIOKHO HAIIPABICHHBIE BEKTOPBI,
KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaluu HaJl BeKTopaMu. PaznoskeHue BeKTopa mo JByM
HEeKoJIMHeapHbIM BekTopaM. KoopaunaTel Bektopa. CkaspHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHUE IS
HAXOX/ICHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH. Y paBHEHUS MPSIMOM U OKPYKHOCTH B KOOPJAMHATAX, IEPECCUCHUE
OKPYKHOCTEH U MPSAMBIX. MeTo1 KOOpIAUHAT U €ro NpUMeHEHHeE.

IIpaBunbHBIE MHOTOYTOJIBHUKH. [JIMHA OKpYKHOCTHU. I pagycHas u paguaHHas Mepa yria, BEIYUCICHUE
JUIMH IyT OKpykHOCTel. [1nomanp kpyra, cektopa, cerMeHTa.

JIBIDKEHUSI IJIOCKOCTH M BHYTPEHHHE CUMMETpUU GUTyp (31eMeHTapHbIe npeacTaBienus). [lapannenbHbrii
nepenoc. [ToBopoT.



IINTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATDBI

OcBoenne yuebHoro Kypca «I'eomeTpusi» JOKHO 00ecrieyuBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
o0uiero o0pa3oBaHus CIEAYIOIIMX JIUYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX
pe3yNbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS TPOrPaMMBbI yueOHOT0 Kypca «I eoMeTpusi» XapaKTepu3yroTCs:

IIarpuoTnyeckoe BOCIUTAHME:

MIPOSIBJIEHUEM UHTEpECa K IPOLIOMY M HACTOSILEMY POCCUMCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM
K JIOCTH>XKEHUSAM POCCHUIMCKUX MAaTEMATHKOB U POCCUMCKOM MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JOCTHKEHHH B IPYTUX HayKax U MPUKIAAHBIX cepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpak/laHlHA U PeaN3alliy €ro Mpas, MPEJICTABICHUEM O
MaTEeMATHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYP, IBJICHHH, TPOLEAYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTBIO K 00CYK/IEHUIO STHYECKHUX MPOOJIeM, CBA3aHHBIX C
MPaKTUYECKUM MPUMEHEHHEM JTOCTHKEHUN HAYKH, OCO3HAHUEM BaXXHOCTH MOPAIbHO-3THUYECKUX MPUHIIUIIOB
B JICATEIBLHOCTH YYEHOTO.

TpynoBoe Bocnuranue:

YCTAaHOBKOM Ha aKTHBHOE Y4aCTHE B PELICHUHU MTPAKTUUECKHX 3a/1a4 MaTEMAaTUYECKON HAIIPaBJIECHHOCTH,
OCO3HAHHEM BaXHOCTH MaTEeMAaTUYECKOTO 00pa30BaHUS HA MIPOTSKCHUH BCEH YKU3HU JIJISl YCIICIITHON
npohecCuOHANBHOM ESATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,

OCO3HaHHBIM BBIOOPOM U MTOCTPOEHUEM MHIMBUIYAIHHOU TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JdcTeTH4YecKoe BOCIMTAHUE:

CHOCOOHOCTBIO K OMOIIMOHATILHOMY U ACTETUYECKOMY BOCTIPUSATHIO MAaTEMaTUUECKUX 0OBEKTOB, 3a/1a4,
pELIeHUH, pacCyX/I€HUI; YMEHUIO BUAETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MIO3HAHMS :

OpUEHTAIINEH B IEATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX MIPEICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPO/IBI U 00IIeCTBa, TOHUMAHUEM MaTeMAaTUYECKON HAYKH KaK
chephl YeTOBEUECKOM IeATeTbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH IS PA3BUTHS [TUBUITU3AIINH,

OBJIAJICHUEM SA3BIKOM MaTE€MaTUKHU U MaTEMAaTUYECKON KyJIbTYpPOU KaK CPeICTBOM MTO3HAHUS MUDA;

OBJIAJICHUEM MPOCTEHIITMMHU HABBIKAMH MCCIIEIOBATEIHCKON ACTEIHHOCTH.

du3nyeckoe BOCNUTAHUE, PopMHUPOBaHHE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOIO 0J1ar0NOJYYHs:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBBs, BEJICHUS 3JI0POBOTO
o0pa3za Xu3HH (370pOBOE MUTaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHITHI M OTABIXA, peTysapHas pusndeckas
AKTHUBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBbIKA PeICKCHUU, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO ke TpaBa
JIPYroro 4yeaoBeKa.

JK0JI0THYeCKOe BOCIIUTAHHUE:

OpHEHTAIINEH Ha MPUMEHEHNE MaTeMAaTUUECKUX 3HAHUH JJI PEIIeHUS 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKPY’KaIOIIEeH CpeIbl, TIIAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOJKHBIX IMOCIEACTBUH JJISI OKPY>KAFOIIECH
Cpenpbl;

OCO3HAHUEM TJI00ATILHOTO XapaKTepa SKOJIOTUUECKHUX MPOOJIEM H IMyTEH UX PEIICHHUS.

JIN4YHOCTHBIE pPe3y/bTaThl, 00eceYrBAKOIIUE ATANTANNI0 00y4AKIIErocsi K H3MEHS IO IMMCH
YCJIOBHSIM COLMAJIBHOM M MIPUPOIHOM Cpeabl:



— TOTOBHOCTBIO K JACHCTBUSIM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO AEATEIHbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y IPYTUX JIIOJEH,
pHOOpeTaTh B COBMECTHOU JESTEIbHOCTH HOBBIE 3HAHUSI, HABBIKK U KOMIIETEHIIUU U3 OTIbITa IPYTUX;

— HEo0X0AUMOCTHIO B (JOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4YHClie (GOpPMyITUpOBATh UICH, IOHATHS,
THIIOTE3BI 00 0OBEKTaX U SIBIICHUX, B TOM YHCIIE paHEee HE U3BECTHBIX, OCO3HABATH JE(UIIUTHI

COOCTBEHHBIX 3HAHUH U KOMHeTeHTHOCTCﬁ, IJIAHUPOBATDH cBOE Pa3BUTHUC,

— CIHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALNIO, BOCIIPUHUMATH CTPECCOBYIO CUTYaLUIO KaK
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIEC PEIICHUS U ICHCTBHSL, (POPMYIHPOBATH
Y OLIEHMBATh PUCKHU U MOCIEACTBUSA, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHble pe3ynbTaThl OCBOSHUS IPOrpaMMbl yueOHOI0 Kypca «I eoMeTpusi» XapakTepus3yroTcs

OBJIAZICHUECM YHUBEPCAIbHbIMU RO3HAGAM E/IbHbIMU 061/76‘7’]’1614}1]1/114, YHUBEPCAIbHOIMU KOMMYHUKAMUGHbBIMU

OelicmeusaMu U YHUBEPCANbHbIMU PECYAAMUBHBIMU OCUCTNEUIMU.

1) Vhusepcanvnvle nosnasamenvhsle deiicmeus obecnevusarom Gopmuposanue 6a308bix KOSHUMUBHBIX

npoyeccoes 06yua10u4uxc;z (oceoeﬁue Memoo08 NO3HAHUSA OKpyatcaroweco mupa, NPpuMeHernue j10cu4eCcKux,

uccnedo8amenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

Ba3oBrble Jjoruueckue geiicTBUsA:

— BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB, IOHATHUH,
OTHOILICHUN MEXIY HOHATHAMM; (HOPMYIUPOBATH ONpE/IeIeHUs TOHATHIA; yCTaHABIMBATb
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

— BOCIPHUHUMATD, (bOpMYJ'II/IPOBaTL u HpeO6p330BBIBaTB CYXKACHUA: YTBCPAUTCIIbHBIC U
OTpHULATCIIbHBIC, CAINHUYHBIC, YACTHBIC U O6H_II/Ie; YCJIOBHBIC;

— BBISBJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B paKTax, JaHHbIX,
HaAOJIOACHUAX U YTBEPKACHUSAX; MIpe/ylaraTb KpUTEPUN AJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

— JACJIaThb BbIBOABI C UCIIOJIb30OBAHHUEM 3daKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTHBHBIX
yMO3aKJ'IIO‘-IeHI/II\/'I, y'MOSaKHIO‘-ICHI/Iﬁ 1O aHAJIOTHUH,

— pa3buparh JOKa3aTebCTBA MATEMATUYECKUX YTBEPKICHUH (IIPsIMbIE U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENIbHO HECITIOKHBIE J0OKA3aTEeIbCTBA MaTEMAaTHUECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
MPUBOANUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKACHUS;

— BBIOMpATh CIOCO0 pelieHus: yueOHOM 3a7jau (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIEHUS,
BbIOMpPATh HanbosIee MOAXOAALINNA C YIETOM CAaMOCTOSATENILHO BbIIETIEHHBIX KPUTEPUEB).

Ba3oBble nccieaoBarejbCKue AeHCTBHA:

— HCII0JIb30BaTh BOIIPOCHI KaK MCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHUs; OPMYIMPOBATH BOIPOCHI,
¢bukcupymolme IpoTUBOpedre, IpodiieMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U JAHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIHI0, MHEHHE;

— TPOBOJIUTH IO CAMOCTOSATEIHHO COCTABJICHHOMY TIaHY HECJIOXHBIN dKCIIEPUMEHT, HEOOIIBIIIOE
UCCIICIOBAaHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXy COOOH;



— CaMOoCTOATENbHO (hOpMYITHPOBATH 000OIIEHNS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaGHIO,Z[CHI/IH, HUCCICA0OBAaHUA, OLICHUBATDH ,Z[OCTOBepHOCTI: HOHy‘-IeHHbIX pe?)yJ'H:TaTOB, BBIBOJIOB 1
000011ICHMI;

— HPOTHO3UPOBATH BO3ZMOKHOC pa3BUTUC NIPOLIECCA, a TAKIKC BBIABUI'ATH ITPCAITIOJIOXKCHUA O €TO
Pa3BUTHU B HOBLIX YCIIOBUAX.

Padora ¢ nndgopmanmeii:

— BBIABJIATH HEJIOCTATOYHOCTH M H30BITOYHOCTh HH(POPMAIIUH, TAHHBIX, HEOOXOJUMBIX JUIS PEIICHUS
3a/1a4u;

— BBIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PAITUYHBIX
BUJIOB U (hOpM Ipe/ICcTaBICHUS;

— BBIOUpAaTh GOPMY MpeACTaBICHUS HHPOPMALIMN U WILTIOCTPUPOBATH PEIIacMbIe 3a/1a41 CXEMaMH,
JrarpaMMaMu, HHOM rpaduKoi 1 uX KOMOUHALMSMU;

— OLIECHUBATh HAJIEKHOCTh HH(POPMAIUH 110 KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM HIIN
chOpMYyITUPOBAHHBIM CAMOCTOSATEIHHO.

2) VYHuueepcanvrbie KOMMYHUKAmMUEHBbLE Oelicmaus 00ecneyusarom chopmMupo8aHHOCHb COYUATbHBIX
HABbIKOG 00YYAIOUUXCHL.

O01menue:

— BOCIIpUHUMATH U (1)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBHHU C YCJIOBHUAMHU U LECTIAMU O6HI€HI/I$I;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOXO TOYKY 3PCHUS B YCTHBIX U IIMCBbMCHHBIX TCKCTAX, 1dBATb
MOSACHCHUA 11O X0y PCIICHUS 3a1a4i, KOMMCHTHUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yJIbTaT,

— B X0/1e 00CYXIEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKTaeMOii TEMBI, TPOOIJIEMBI, pelaeMon
3aJ1a4M, BBICKA3bIBaTh MJIEH, HAIICJIEHHBIE HA TIOUCK PEIIECHNUS; COMIOCTaBIIATh CBOU CYXACHHUS C
CYXACHUSIMU IpYTMX yYaCTHUKOB JMajora, 0OHapyKMBaTh Pa3IMuUe U CXOJCTBO MO3UIIMIA; B
KOPpEeKTHOH Gopme (HopMyIMpOBATH pa3HOTIACHS, CBOM BO3PAXKEHUS;

— MPEACTABIATH PE3YIbTATHI PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEJOBAHMSI, TPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHUS C YUETOM 3ajay MpPe3eHTAallul 1 0OCOOEHHOCTEH
ayJIUTOPHUH.

CoTpyannuecTBo:

— TIOHUMATb 1 HUCII0JIB30BAaTh IMPEUMYIICCTBA KOMaHJIHOﬁ nu HHI[HBHZ[y&HI;HOﬁ pa6OTBI IIpU pCHICHU A
y‘-I€6HI>IX MAaTCMAaTHUYCCKUX 3a1a4,

— HPpHUHUMATH LCJIb COBMECTHOM ACATCIIBHOCTH, INIAHUPOBATL OpTraHU3alluIO COBMECTHOM pa6OTLI,

pacmpenensaTs BUIbsl paboT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U pe3yabTaT paboThl; 06001IaTh
MHEHHS HECKOJIBKUX JIOJICH;

— Y4acTBOBATh B IPYMIOBBIX popmax paboThl (00CykaeHusl, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
np.);

— BBIIIOJIHATH CBOIO HAaCTh pa60TI)I 1 KOOPAWHHUPOBATH CBOU )ICfICTBI/ISI C APpYruMHU YJIC€HaAMU KOMaHBbI;

— OILICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT IO KPUTEPUIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJCHUCTBUS.

3) Vuueepcanvuvie pecynisamuesnsie oeticmsus 0becnevusarom GopmMuposanue CMolCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuszaums:

CaMOCTOSITENTLHO COCTABIISATH IJIaH, aJITOPUTM pEILeHHs 3a1a4u (WM €ro 4acTh), BRIOUpPaTh CIIoco0
peleHus ¢ y4€TOM HMEIOLIUXCS pECYPCOB U COOCTBEHHBIX BO3MOXHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb:

— BIJAJETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysibTaTa pelueHUs
MaTeMaTUUYeCKOH 3a1a4u;

— HOpCABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOSBHUKHYTH IIPpHU PCIICHHUU 3aa4i, BHOCUTH KOPPEKTHBEI B
ACATCIIBHOCTb HA OCHOBC HOBBIX O6CTOSIT€JIBCTB, HaﬁﬂeHHbIX OH_II/I6OK, BBISIBJICHHBIX prﬂHOCTeﬁ;

— OLIEHUBATbh COOTBETCTBUE PE3YJIbTaTa JAESATEIbHOCTH IOCTABIEHHOMN 1I€JIU U YCIOBUAM, OOBACHATD
IIPUYMHBI JOCTUKEHUS WU HEJOCTHXKEHUS LIE€IH, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OIIBITY.

NNPEJIMETHBIE PE3YJIbTATBI

OcBoenne yuebHoro kypca «l'eomeTpusi» Ha ypoBHE OCHOBHOT'O 0011ero 00pa3oBaHuUs 10JIKHO
oOecrieunBaTh JOCTUKEHHUE CIAEAYIOUINX MIPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB!

7 KJIACC

— Pacno3HaBate n3y4yeHHbIE TE€OMETPUUECKHE (PUTYPBI, ONPEAEIIATh UX B3AaUMHOE PACIIONIOKEHHE,
n300pakaTh reoMeTpruuecKue (GUrypbl; BHIIOIHATD YEPTEXKH 10 YCIOBUIO 3a7auu. M3MepsaTh TuHelHbIe

" YTJIOBBIC BCIIMYUHBI. Pemarsn 3aaa4u Ha BBIYHUCJICHHUEC JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

— I[e.]'[aTB FPY6YI-O OLICHKY JIMHEHHBIX U YIJIOBBIX BCJIMYHH IIPEAMCTOB B peanLHoﬁ JKHU3HU, pa3MCpOB
IMPpUPOAHBIX 00bekToB. Paznuyathb Pa3sMEPhI 3THX 00BEKTOB 110 MOpAAKY BCJIIMYNHBI.

— CTpouTh YepTeKH K TeOMETPUUYECKUM 3aauaM.

— Ilosb30BaThCs IPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCII0JIB30BATh IIPU3HAKH U CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 3a]1a4.

— HpOBOI[I/ITI) JIOTUYCCKHUE PACCYKACHHUA C UCIIOJIb30OBAHUEM I'COMETPUUCCKUX TCOPEM.

— Ilosb30BaThCs IPU3HAKAMU PABEHCTBA MIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEUAHBI,
MIPOBEAEHHON K THITOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUYECKUX 3a]1a4.

— OnpeaensaTs NapayuieIbHOCTh NPSIMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMU CeKyIasl.
OnpenensaTs napajiebHOCTb NPSMBIX C IIOMOILBIO PaBEHCTBA PACCTOSHUN OT TOYEK OAHOM IPSIMOH 10
TOYEK APYrou MpsSIMOM.

— Pematsk 3agaun Ha KJeT4aTOM 6YM3.1"C.

— IIpoBoauTH BBIYUCIIEHUS U HAXOAUThH YHCIOBbIE U OYKBEHHbIE 3HAUEHHUS YTIIOB B FTEOMETPHUECKHUX
3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIIIOB TPEYTOJBHUKOB U MHOTOYT'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHbBIX NPU MEPECEUCHUH JABYX MapaJlJIeNbHBIX MPSAMBIX ceKylleil. PemaTts npakTuueckue
3a/1a4d Ha HAXOXKICHUE YIJIOB.

— BuageTs moHsATHEM reOMETPUUECKOr0 MECTa TOYEK. Y METh ONpeAEsATh OUCCEKTPUCY YIJia U
CEepEeIMHHBIN TTEPIEHANKYIISP K OTPE3KY KaK TEOMETPUUECKHE MECTa TOUECK.

— @opMmyJIHpPOBaTh ONPEAEIICHUS OKPYKHOCTH M KPYTra, XOpIbl U AUAMETPa OKPYKHOCTH,
MOJIb30BaTHCS UX CBOMCTBAMH. Y METh PUMEHATH 3TH CBONCTBA MPH PEIICHUH 3a]1a4.



— BulageTs NoHATHEM ONKMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HAXOAUTh €€ LEHTP.
[Tonp30BaTbes (hakTaMH O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJJHOM TOUKE, U
0 TOM, 4TO CEpEAVHHBIE NIEPIEHANKYIISAPBI K CTOPOHAM TPEYTOJIBHHAKA IIEPECEKAOTCS B OIHON TOYKE.

— Brazners NOHATHEM KacaTeIbHOM K OKPYKHOCTH, I10J1b30BaThCsl TEOPEMOM O MEPIEHUKYISIPHOCTH
KacaTeNbHOU U pajuyca, PO BEAEHHOIO K TOYKE KaCaHHs.

— Tlonw3oBaThCA HpOCTCﬁH.IHMH TCOMETPUICCKUMHU HCPABEHCTBA MU, IIOHUMATh UX HpaKTI/ILIeCKI/Iﬁ
CMBICII.

— HpOBO,I[I/ITB OCHOBHBIC T'€COMETPHUICCKUE ITOCTPOCHHUA C IIOMOIIBIO MUPKYJIA U JIMHEHKH.

8 KJIACC

— Pacmo3HaBaTh OCHOBHBIE BU/bI T-IeTpréXYI"O.]'IL»HI/IKOB, HX 3JIEMEHTHI, I10JIb30BAaThCA UX CBOMCTBaMH
IIpr pECHICHUN I'€COMCTPUUCCKHUX 3a/1ay.

— [lpumensTH CBOMCTBA TOUKH IEpECEUECHUs MEANAH TPEYTOJIbHUKA (LIEHTPA MAcC) B PELLIEHUH 3a/1a4.

— Braznets NOHATHEM CpeIHEN JTMHUU TPEYTOJbHUKA U TPAIICLIUH, IPUMEHATh UX CBOMCTBA IIPU

PCUICHUU I'COMCTPHUUCCKUX 3a/iay.

— Ilonp3oBarscs TeopeMoit Pasneca U TEOPEMON 0 IPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS

peuieHus MPakTUYECKUX 3a/1ad.
— IlpumensTh NpU3HaKK NOA0OMS TPEYTOJbHUKOB B PELIEHUH N€OMETPUYECKUX 3a/1ay.
— Ilonb3oBarbes Teopemoii [Tudaropa 1 perieHrs reoMeTpUYeCKUX U IPAaKTUUECKUX 3aa4.

— CTpOI/ITB MAaTCMAaTUYCCKYIO MOJCIIb B IPAKTHYCCKUX 3a/ladyax, CaAMOCTOATCIIbHO ACJIAaTh '—IepTé)K Hn Ha
XO4UThb COOTBETCTBYIOIINEC JJIMHBI.

— Bnanetp NOHATUSIMH CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yIJia MPSMOYTOILHOTO TPEYTrOJbHUKA.
— Tlonb30BaThCst ITUMH MOHATUSI MU JIJISI PEIIEHUS TPAKTUYECKUX 3a]1ad.

— BpruucnaTe (pa3nuyHbIME clIoco0aMu) IUIO0IIAb TPEYTOJIbHUKA U MIJIOLIA {1 MHOTOYTOJIBHBIX (UTYp
(moJsB3ysCh, I'7ie HEOOXOIMMO, KAIbKYISATOPOM).

— IIpuMeHATh NOJy4EHHBIE YMEHUS B IPAKTUYECKUX 3a7a4aXx.

— BuiageTs NOHATUSAMU BOMCAHHOTO U [IEHTPAJIBHOT'O YIJIa, UCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yIJlax, yriax Mexay XOpAaMu (CeKyIIMMH) U yIile MeXAY KacaTelbHOH U XOp10M pU pelIeHnn
reOMEeTPUUYECKUX 3ajau.

— BJ'Ia}IeTI) IIOHATHUEM OIITMCAHHOI'O I-IeTBIpéX}/l"OJ'II)HI/IKa, IPUMCHSTH CBOMCTBA OIMCAHHOT'O

YeTBIPEXYTOJIbHUKA ITPU PELICHUH 3a/1a4.

— HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHUA HA MPAKTUKEC — CTPOUTH MAaTEMATUUCCKUE MOJCIN JJId 3a1a4
peaJ'II)HOI\/'I JKU3HHU U IPOBOAUTE COOTBECTCTBYIOIUEC BEIYUCIICHUA C IPUMCHCHUEM 1'[021061/15[ n

TPUTOHOMCTPpHUU (HOHLSYHCL, rac HeO6XOI[I/IMO, KaJlLKyJISITOpOM).

9 KUIACC

— 3HaTh TPUTOHOMETPUUECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX OMOIIIBIO Pa3InYHbIE
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pelIeHHe MPSMOYTOJIbHBIX TPEYroJbHUKOBY). HaxomuTs (¢
MOMOIIBIO KaJIbKYJISITOPA) JUTMHBI U YTIIBI JJ11 HETaOJIMYHbIX 3HAUEHUH.

— Ilonb3oBarbest hopMynamMu IpUBEIEHUS U1 OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXKIECTBOM IS



HaXO0XJICHHUA COOTHOIICHHI MCXKAY TPUTOHOMETPUUCCKUMU BEJIMYMHAMMU.

— MHcmonp3oBaTh TEOPEMBI CHHYCOB U KOCUHYCOB [JId HAXOXACHUA PAa3JIMYHBIX 3JICMCHTOB

TPEYTrOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX IIPU PELLIEHUU FEOMETPUUECKUX 3aau.
— Bunagets nonaTusMH IpeoOpa3oBaHus MOA00Hs, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0HBIX QUTYp.

— Ilonb3oBarbes CBOWCTBAMM 110,100 POU3BOJIBHBIX (DUTYP, YMETh BHIUUCIIATH AJIUHBI M HAXOAUTh
yriabel y nogo0HbIX ¢uryp. IIpumMeHsTh cBOWCTBA 01001 B MPAKTHYECKUX 3aadaX.

— YMeTh NpUBOAUTH MPUMEPHI TOI0OHBIX (PUTYP B OKpYIKaAIOLIEM MUpE.

— Ilonw30BaThCs TCOpCMaMu O IMPOU3BCACHUHN OTPE3KOB XOPJd, O IPOU3BCACHHUU OTPEC3KOB CCKYIIUX, O
KBaaparte KacaTeJIbHOM.

— Ilonp30BaTbcsi BEKTOPaMH, TOHUMATh UX T€OMETPHUECKUI U (PU3NUECKUN CMBICI, IPUMEHSATh UX B

PEIICHUU IT'€OMCTPUYCCKUX U (1)I/ISI/I‘ICCKI/IX 3a1a4.
— HpI/IMeHHTB CKaJIIpHOC ITPOU3BCACHUEC BEKTOPOB IJISI HAXOKACHUA JJIMH U YTIJIOB.

— Ilonp30BaThCs METOAOM KOOpAMWHAT Ha IINIOCKOCTH, IIPUMCHATL €TI0 B pCIICHUHU I'COMCTPHUYCCKUX U
MMPAaKTUYCCKHUX 3aJay.

— Bnagets noHATHSIMU MMPpaBUJIbHOTO MHOT'OYI'OJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI AYTH
OKPY’KHOCTH U paHHaHHOﬁ MCDBI yI'Jld, YMCTh BbIUYUCIIATH IUIOIIAAb KpYyra U €ro qacTeu.

— IIpuMeHATh OJy4EHHBIE YMEHMS B IPAKTUYECKUX 3a7a4ax.

— Haxonaute ocu (M1 LEHTPBI) CUMMETPUHN (QUTYD, IPUMEHSTH IBUKEHUS INIOCKOCTU B IPOCTEHIINX

ClIydasx.

— HpI/IMeHHTb MOJIYYCHHBIC 3HAHUA Ha IPAKTUKE — CTPOUTH MATEMATUYICCKHUEC MOACIIN JIA 3adaY
peaanoﬁ JKU3HHU U TPOBOAUTE COOTBCTCTBYIOIUC BEIYUCIICHUA C IPUMCHCHUCM HOI[O6I/I$I u

TPUTOHOMETPHUECKUX (PYHKUUH (TI0JIB3YSCh, I/Ie HEOOXOIUMO, KAIBKYIIITOPOM).



TEMATHYECKOE IINIAHUPOBAHUE

7 KJACC
Ne HaumeHoBaHMe pa31e/10B M TeM IPOTrPaMMBbI KoanuectBo yaco J1eKTpOHHBIE (M (PPOBBIE) 00pa3oBaTeJbHbIE
n/n pecypchbl
BCEro | KOHTPOJIbHbIE NpaKkTHYeCKHe
padoTsI paéoThbI
Paspeun 1. IIpocreiimue reomerpuyeckue purypol u ux cBoiicrea. M3smepeHne reoMeTpHuecKHX BeJIM4UH.
1.1. | TpocTeiimme reoMeTPUYECKHE OOBEKTHI TOUKHU MPAMBIE, JIy4H U yTIIbl, MHOTOYTOJIbHHK, JTOMaHas. 3 httpS /resh.edu.ru/
1.2. | CMesKHbBIE U BEpTUKAIBHBIE YIJIbL. 3 https://rESh.edU.rU/
1.3. | Pabora ¢ mpocTeHIINMK YepTeKaMu. 2 https /resh.edu.ru/
1.4. | Usmepenue TMHEHHBIX H YIJIOBBIX BEJIUUMH, BHIYMCIEHHUE OTPE3KOB U YIJIOB. 3 httpS :/Iresh.edu.ru/
1.5. | Ilepumetp u mIomaab GUryp, COCTABICHHBIX U3 MPSIMOYTOJIBHUKOB. 3 1 https://reSh.edU.rU/
Hroro no pazaeny: 14
Pazgeun 2. TpeyrojbHUKH
2.1. | TloHsiTHE O PaBHBIX TPEYrONLHUKAX U [IEPBUYHBIE PEICTABIEHHUS O PABHBIX (KOHTPY3HTHBIX) (GUrypax. 1 httpS /resh.edu.ru/
2.2. | Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB. 6 https /resh.edu.ru/
2.3. | Tlpu3sHaku paBeHCTBA IPSAMOYTOILHBIX TPEYTONLHUKOB. 4 httpS /lresh.edu.ru/
2.4. | CBOHCTBO MEAMaHBI IPSIMOYTOJILHOT'O TPEYTrOJIbHHKA. 1 https /resh.edu.ru/
2.5. | PaBHOGeapEHHbIE U PABHOCTOPOHHHUE TPEYTOILHUKH. 1 httpS /lresh.edu.ru/
2.6. | IpusHaky u cBOKCTBA PaBHOGEIPEHHOTO TPEYTOIBHUKA. 2 https /resh.edu.ru/
2.7. | TIpoTus 60blIIEl CTOPOHBI TPEYTONBLHUKA JIEXUT GOJBLINI yrod. 1 httpS /lresh.edu.ru/
2.8. | Ipocreiiiue HepaBEHCTBA B Fe€OMETPUH. 1 https :/Iresh.edu.ru/
2.9. | HepaBeHCTBO TPEyroJbHUKA. 1 httpS :/lresh.edu.ru/
2.10. | HepaBeHCTBO JJOMaHOI. 1 https://rESh.EdU.rU/
2.11. | TIpsMOyTOMbHBI TPEYTOMLHUK ¢ yTiIoM B 30°. 2 https :/lresh.edu.ru/
2.12. | TlepBble MOHSTHS O AOKA3aTEILCTBAX B FEOMETPUH 1 1 https /resh.edu.ru/
HWroro no pazaeny: 22
Pazjen 3. Mapajutesnbuble NpsiMble, CyMMa YIJI0B TPEYroJbHUKA
3.1. | MMapamnenbHble NPSMBIE, UX CBOMCTBA. 4 httpS :/lresh.edu.ru/
3.2. | Msrsiii noctynar EBkimna. 1 httpS :resh.edu.ru/




3.3. | Hakpecr seskalue, COOTBETCTBEHHBIE M OJTHOCTOPOHHHME yTJIbI (00pa3oBaHHbIE IPU IEPECEUEHHUH TTApal eIbHBIX MPSIMBIX 4 httpS :/Iresh.edu.ru/
cekymieit).
3.4. | TpusHak napauieabHOCTH IPAMBIX Y€PE3 PABEHCTBO PACCTOSHHUI OT TOUEK OIHON MPAMOIA 10 BTOPOM MPAMOI. 2 httpS /resh.edu.ru/
3.5. | Cymma yriioB TpeyroibHHKa ¥ MHOTOYTOJIbHUKA. 2 httpS :/Iresh.edu.ru/
3.6. | BHemHue yrisl TpeyronbHUKa 1 1
HWroro no pazaemny: 14
Pa3pen 4. Okpy:kHOCTb M KPYr. ['eoMeTpHUECKHE OCTPOEHH ST
4.1. | Oxpy,KHOCTb, XOp/bl M IMAMETPBI, HX CBOHCTBA. 2 https://resh.edu.ru/
4.2. | KacatenbHas K OKPY>KHOCTH. 2 httpS://l’eSh.edu.ru/
4.3. | OkpyKHOCTb, BIMCAHHAS B YTOJL 2 https://resh.edu.ru/
4.4. | Tonsitue o 'MT, npuMeHeHHe B 3a/1a4ax. 1 https://reSh.edU.rU/
4.5. | BuccekTpuca 1 cepeIMHHbII IIEpIeHIUKYISp KaK FeOMETPUUECKHE MECTA TOUEK. 1 httpS :/Iresh.edu.ru/
4.6. | OKpYKHOCTB, OIIMCAHHAS OKOJIO TPEYTOJIBHUKA. 2 https /resh.edu.ru/
4.7. | BrnucaHHas B TPEYTOIBHUK OKPYKHOCTb. 2 httpS :/Iresh.edu.ru/
4.8. | Ilpocreiiiue 3a1aum Ha IOCTPOCHHE. 2 0 https /resh.edu.ru/
Hroro no pazaeny: 14
Paznen 5. IloBTopenne u 00061eHNEe 3HAHUIA.
5.1. | IToBTOpeHHe n 06001IICHNE OCHOBHBIX MOHSATHH M METOJO0B Kypca 7 Kiacca. 4 1
Uroro no paszaeiy: 4
OBLIEE KOJIMYECTBO YACOB ITO ITIPOTPAMME 68 4 0
8 KJIACC
Ne | HammenoBaHme pa3eioB H TeM IPOrPaMMBbl KouinuecTBo 4acos DuekTpoHnbIe (HHPPOBBIE) 00pa3oBaTe/IbHbIE
n/n pecypchl
BCEro | KOHTPOJILHbIE npaKTHYecKHe
padoThI pa6oTsl
Pa3zgen 1. YeThIpEéxyroabHUKH
1.1. | Mapannenorpamm, ero NpU3HAKK U CBOMCTBA. 4 https://resh.edu.ru/
1.2. | YacTHsle citydan napauiesiorpaMMoB (PsMOYToJIbHUK, POMO, KBaJIpaT), UX MPU3HAKH HCBOMCTBA. 3 httpS:/ fresh.edu.ru/
1.3. | Tpaneums. 2 https://resh.edu.ru/
1.4. | PaBHOOOKas M IPSAMOYTOJIbHAS TPAICIHH. 1 httpS://reSh.edu ru/
1.5. | YaBoeHHe MeIHAaHBL. 1 httpS://reSh.edU.rU/




1.6. | LlenTpanbHas CAMMETPHS 1 httpS://reSh.edu.I’u/
HWroro no pazneny 12

Pa3pen 2. Teopema dasieca M TeopeMa 0 IPONOPUMOHAIBHBIX OTPE3KAX, HOXOOHbIE TPEYroIbHHKH

2.1. | Teopema daneca 1 TeOpeMa 0 MPOIOPLHOHAILHBIX OTPE3KAX. 2 httpS:/ [resh.edu.ru/
2.2. | CpenHsist TMHUSI TPEYTOJIBHUKA. 2 httpS://reSh.edu ru/
2.3. | Tpaneuwus, €€ cpeaHss TUHUA. 2 httpS://reSh.edU ru/
2.4. | TIponopLMoOHAIBHBIE OTPE3KHU, TTOCTPOSHHUE YETBEPTOTO MIPOMOPLUUOHAILHOTO OTPE3KA. 1 httpS:/ [resh.edu.ru/
2.5.. | CBoiicTBa EHTpa MACC B TPEYTOJILHUKE. 1 httpS://reSh.EdU ru/
2.6. | IomoGHBIE TPEYTOIBHHUKH. 1 https://reSh.EdU.rU/
2.7. | Tpu npu3HaKa 1og06Hs TPEyroJIbLHUKOB. 5 httpS://reSh.EdU ru/
2.8. | IIpakThyeckoe npuMEeHEHUE 1

HWroro no pazaeny: 15

Pazpnen 3. Iltomaas. HaxosxkaeHue njiomajeii TpeyroJbHUKOB H MHOTOYro/ibHbIX Guryp. Iliomaam noxodubIx puryp

3.1. | IousTHe 06 OOLIEH TEOPUH IIOWANH. 1 https://reSh.EdU.rU/
3.2. | ®opMyibl [N MUIOMIAAM TPEYTONbHHUKA, NapalIenorpamMma 2 httpS:/ [resh.edu.ru/
3.3. | OrHOWeHNE MWIOWaAei TPEYTOILHUKOB C O0IM OCHOBAaHHEM MM 0OIEH BBICOTOM. 1 httpS/ [resh.edu.ru/
3.4. | Boluucnenue mwiomaie CloxKHbIX GUTYp Yepe3 pa3OUEHHE HA YACTH U IOCTPOEHHUE. 2 httpS://rESh.edU ru/
3.5. | Inowanu ¢puryp Ha KinetyaToil Gymare. 1 https://reSh.EdU ru/
3.6. | Ilnowany nogoOHbIX GuUryp. 2 httpS://rESh.edU ru/
3.7. | Bblunciienue miomasiei. 3 https://reSh.edU.rU/
3.8. | 3agauM c NPAKTUUECKUM COJIEPKAHUEM. 1 https://resh.edu.ru/
3.9. | Peuenue 3a1a4 ¢ IOMOLLBIO METO/Ia BCTIOMOTATENBHOM IIOLAH 1 httpS://rESh.edU ru/
Hroro no pazaeny: 14

Pa3zneu 4. Teopema ITudaropa u Hayajia TPUTOHOMETPUHU

4.1. | Teopema [Tugaropa, eé 10Ka3aTENLCTBO U IPUMEHEHHUE. 3 httpS://reSh.edU ru/




4.2. | O6patnas teopema ITugaropa. 1 httpS://reSh.edU ru/

4.3. | OnpepeneHne TPUrOHOMETPHYECKUX (YHKIMI OCTPOTO yrila, TPUrOHOMETPHYECKUE COOTHOLICHHS B [IPSIMO YTOJIIBHOM 2 httpS://reSh.edU ru/
TpeyrobHUKE.

4.4, | OCHOBHOE TPHIOHOMETPHYECKOE TOMKIECTBO. 2 httpS:/ [resh.edu.ru/

4.5. | CoOTHOLICHHSI MEX/Ly CTOPOHAMH B MPAMOYTOJIbHBIX TPEYTOJIbHUKAX C yraamu B 45° u 45°; 30° u 60° 2 1 httpS://reSh.edU.rU/

Hroro no pazaemny: 10

Pa3znen 5. Yrusl B OKPYKHOCTH. BnMcaHHble M ONHCAHHBbIE YeThIPEXYIroJbHUKH. KacarteabHble K OKPYKHOCTH. Kacanne OKPYKHOCTH.

5.1. | Bnucanusle ¥ IEHTPAIbHBIE YIJIbI, 4 httpS://reSh.EdU.rU/
YroJI MEXy KacaTeJIbHOW U XOPJ10ii.
5.2. | Vrusl MeX/1y XOpPAaMH ¥ CEKYLLIMMH. 1 https://reSh.EdU.rU/
5.3. | BrucanHble H OMMCAaHHbIE YETHIPEXYTONBHUKH, X IIPU3HAKHI U CBOICTBA. 3 httpS:/ [resh.edu.ru/
5.4. | IlpuMeHeHHE 3THX CBOWCTB NP PEIICHUH TEOMETPUYECKHX 3ajad. 2 httpS// resh.edu.ru/
5.5. | B3auMHOE pacronoKeHue JByX OKPYKHOCTEH. 2 httpS://reSh.edU ru/
5.6. | Kacanue okpyxHOCTEIA. 1 1 https://reSh.EdU.rU/
HWroro no pazaeny: 13
Pa3znen 6. [ToBTropenue, 060011eHne 3HAHMIA.
6.1. | IToBTOpEeHNE OCHOBHBIX NOHITHII K METOOB KypcoB 7 1 8 ki1accoB, 000011eHIEe 3HAHHUIA. 4
Hroro 1o paszeiny: 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0
9 KJIACC
Ne HanmeHoBaHHe pa3iejioB M TeM IPOrPaMMbI KonanuecTBo yacos JyeKTpoHHBIE (M (POBBIE) 00pa3oBaTeJbHbIE
n/n pecypcsl
BCEro | KOHTPOJIbHBIE NMpaKTHYeCKHe
pa6oTsI pa6oTsI

Pazpgeu 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. PellieHne TpeyroJibHHKOB.

1.1. | Onpenenenue Tpuronomerpuueckux QyHkuuii yriaos or 0° 1o 180°. 3 https://resh.edu.ru/
1.2. | KocuHyc 1 CHHYC NPSIMOTO U TYTIOTO YIJIa. 2 https://reSh.EdU.rU/
1.3. | Teopema kocunycos. (O6061IEHHAS) TEOpEMA CHHYCOB (C PaNyCOM OMMUCAHHON OKPY’KHOCTH). 3 https /resh.edu.ru/
1.4. | HaxokueHue JUIMH CTOPOH M BEJIMYMH YIJIOB TPEYTOJNLHHKOB. 2 https://rESh.edU.rU/




1.5. | ®opmyna miomany TpeyroJibHUKA 9epe3 IBE CTOPOHBI U YTOJI MEK/LY HHMH. 2 httpS :/Iresh.edu.ru/

1.6. | ®opmyna miowaaM YETHIPEXYTOIbHUKA YEPE3 €ro ANArOHAIM U yrojl MEKIY HHMH. 2 https /resh.edu.ru/

1.7. | IlpakTudeckoe NpHMEHEHHE TOKa3aHHbIX TEOPEM 2 httpS :/Iresh.edu.ru/

Htoro no pazaemy 16

Pazpen 2. Ipeo6pazoBanne noxodusi. MeTpuuecKkue COOTHOLICHHS! B OKPY/KHOCTH

2.1. | TousTtue o mpeobpa3oBanHum MOA06HS. 2 https /resh.edu.ru/

2.2. | CooTBeTCTBEHHBIE 2IEMEHTHI HOJ00HBIX (BHTYP. 2 httpS :/Iresh.edu.ru/

2.3. | Teopema o MPON3BEIEHNN OTPE3KOB XOPJ, TEOPEMa O IPOM3BEACHUH OTPE3KOB CEKYILMX, TEOPEMa O KBaJpaTe 3 https /resh.edu.ru/
KacaTeIbHOM.

2.4, | llpuMeHeHHE B PEIICHUM T'€OMETPUYSCKUX 3a/1a4 3

HWroro no pazaeny 10

Pa3zneu 3. Bextopsl

3.1. | Onpenenenne BEKTOPOB, CIIOKEHHE M PA3HOCTH BEKTOPOB, yMHOKEHHE BEKTOPA HA YHCIIO. 3 https /resh.edu.ru/

3.2. | ®usuueckuii u reoMeTpUUECKUiT CMBICT BEKTOPOB. 1 httpS :/Iresh.edu.ru/

3.3. | PasnoseHune BEKTOpA 10 JIBYM HEKOJUTMHEAPHBIM BEKTOPAM. 2 https /resh.edu.ru/

3.4. | Koopmumate! Bexropa. 1 https://resh.edu.ru/

3.5. | CkanspHOE IPOM3BEICHHE BEKTOPOB, €0 IPUMEHEHNE JUIsl HAXOXKJIEHMS JUIMH U yTJIOB. 2 https /resh.edu.ru/

3.6. | Peluenue 3a1a4 C IOMOILBIO BEKTOPOB. 2 httpS://reSh.EdU.rU/

3.7. | TlpuMeHeHue BEKTOPOB [UIs PELEHNUS 3a/1a4 KHHEMATUKU W MEXaHUKH 1 https://rESh.EdU.rU/

HWroro no pazaeny: 12

Pasneun 4. JIekapToBbI KOOPAMHATHI HA MJIOCKOCTH

4.1. | JdexapToBbl KOOPAMHATHI TOUEK HA IIIOCKOCTH. 1 httpS :/Iresh.edu.ru/

4.2. | YpaBHeHuE NPSIMOIi. 1 https://rESh.EdU.rU/

4.3. | YrioBoii K03 pUILHEHT, TAHICHC yIJIa HAKIIOHA, [TaPaJlIeIIbHbIC H IEPICH/MKYIISPHBIC IPSMBIC. 1 httpS :/lresh.edu.ru/

4.4. | YpaBHeHHE OKPYKHOCTH. 2 https://rESh.EdU.rU/

4.5. | Haxos/1eHue KOOPMHAT TOUEK MEPECEUEHHS OKPYKHOCTH U IPSMOii. 1 httpS :/lresh.edu.ru/

4.6. | MeTo/ KOOP/IMHAT NIPH PELIEHUH TEOMETPUYECKHX 3a/1a4. 2 https://rESh.EdU.rU/

4.7. | Vicnonb30BaHUE METO/IA KOOP/IMHAT B IPAKTUYECKHX 3a71a4ax 1 httpS :/lresh.edu.ru/

Uroro no pasaeiy: 9

Paznen 5. l'lpammmll,le MHOIOyroJIbHUKH. ﬂﬂ]{llla OKPY/KHOCTH M IUI0IaAbL Kpyra. Boruucienue niomaaei

5.1

npaB]/UTBHBIe MHOTI'OYT'OJIBHUKH, BBIYHUCIICHUE UX DJIEMECHTOB.

https://resh.edu.ru/




5.2. | Yncno p u wimna oxpyskHocT. https://resh.edu.ru/
5.3. | Jinmma ayru oxpysrocTi. 2 https://resh.edu.ru/
5.4. | Pagmanmas mepa yria. L https://resh.edu.ru/
55. | Motmas kpyra i ero sremMenTos 2 https://resh.edu.ru/
(CeKTOpA I CCrMeHTa).
5.6. | Boruncnenue miommaneit Guryp BKIFOYAIOMIMX dIEMEHTBI KPyTa. L httpS :/Iresh.edu.ru/
Hroro o paszeny: 8
Pazneun 6. [[BUKeHUs IIIOCKOCTH
6.1. | IlonsATHeE O ABHIKEHUH MIOCKOCTH. ! https://resh.edu.ru/
6.2. | IMapannensHblii HepeHOC, TTOBOPOT M CUMMETPHSL. 2 https://resh.edu.ru/
6.3. | Oci u nenTps! cMMeTpUH. ! https://resh.edu.ru/
6.4. | IpocTeiiye mpUMEHEHHUs B pEIIEHUH 3a/1a4. 2 httpS :/Iresh.edu.ru/
Wroro no paszeny: 6
Pa3nen 7. IloBTopeHue, 06001eHHEe, CHCTEMATH3AI U 3HAHUI
7.1. | MoBToperie OCHOBHEIX MOHSTHIT 1 METOZOB KypcoB 7—9 Kiaccos, 0GOBIIEHHE 1 CHCTEMATH3ALMS 3HAHM. 0.25 https://resh.edu.ru/
7.2. | Tpocreiiiue reomeTpudeckue GUrypbl U MX CBOICTBA. 0.25 httpS :/Iresh.edu.ru/
7.3. | Usmepenue reomerpueckix e, 0.25 https://resh.edu.ru/
7.4. | Tpeyromsmuk. 0.5 https://resh.edu.ru/
7.5. | MapasienbHble ¥ MEPHIEHUKYIISPHBIE TIPAMBIE. 0.5 httpS :/Iresh.edu.ru/
7.6. | Oxpysocts u kpyr. 0.25 https://resh.edu.ru/
7.7. | FeomeTpuueckue nocTpoeHus. 0.5 httpS :/Iresh.edu.ru/
7.8. | Yrubi B okpyskHOCTH. BrHCAHHbIE M OHCAHHBIE OKPYIKHOCTH MHOFOYTONIBHHKOB. 0.5 https://resh.edu.ru/
7.9. | Mpamas 1 oxpysrocTs. 0.5 https://resh.edu.ru/
7.10. | Uersipéxyrombimin. BIHCAHHbIE H OMHCAHHBIE TETHPEXYTOIbHHKH, 0.5 https://resh.edu.ru/
7.11. | Teopema Iudaropa u Hauana Tpuronomerpuu. Pemienue o6UMX TPEYrOILHUKOB. 0.5 httpS// resh.edu.ru/
7.12. | Tpasmbisre MuoroyrombHHKH. 0.25 https://resh.edu.ru/
7.13. | TIpeo6GpazoBaHus MIOCKOCTH. 0,25 httpS :/lresh.edu.ru/
7.14. | Jpmwxenns. Tono6we. CrvveTpus. 0.25 https://resh.edu.ru/
7.15. | Mnomans. Berncienue momazeit. Ioma nogoGHIX GHryp. 0.5




7.16. | JlekapTOBBI KOOPJAWHATHI HA IIOCKOCTH. 1 e httpS :/Iresh.edu.ru/

7.17. | BekTOpbI Ha MIOCKOCTH 0.25 httpS://l’eSh.edu.ru/

Hroro 1o paszeiny: 7

OBLIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 68 2 0




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

7 KJIACC

Aranacsa JI.C., byry3oB B.®., Kanomues C.b. u apyrue I'eomerpust 7-9 knacc AKIIMOHEpHOE OOIIECTBO
"U3natensctBO "[IpocBemienue";

8 KUIACC

Aranacsa JI.C., byry3oB B.®., Kanomues C.b. u apyrue ['eomerpust 7-9 knacc AKiMOHEpHOE OOIIECTBO
"U3narensctBo "lIpocBemenne”;

9 KJIACC

Aranacsa JI.C., byry3oB B.®., Kanomues C.b. u apyrue ['eomerpus 7-9 kinacc AKIIMOHEpHOE OOIIECTBO
"U3natensctBO "[IpocBenienue";
METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

7 KJIACC
8 KJIACC

9 KUIACC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC

https://resh.edu.ru/

https://www.yaklass.ru/?

8 KJIACC
https://resh.edu.ru/

https://www.yaklass.ru/?

9 KJIACC
https://resh.edu.ru/

https://www.yaklass.ru/?



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

Hocka , UnTepakTuBHAs 1OCKa, IPOSKTOP

OBOPYJAOBAHME /UIA ITPOBEJAEHUSA TIPAKTUYECKUX PABOT



MyHunumnansHoe 010/PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
«Ky3embeTbeBcKas cpefHsisa 00meoopa3oBaTenbpHas mkoyia uM. X.I'. XycannoBay
MeH3eIMHCKOr0 MyHUIUIIAIBHOIO palioHa
PecnyOoiuku TaTtapcran

Pabouast nporpamma
(ID 5099651)

Y4ebHoro kypca

«BEPOATHOCTb U CTATUCTHUKA»

YpoBeHb 00pa3oBaHus: 0CHOBHOE 0011Iee 00pa3oBaHue



INOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "MATEMATHUKA"

[IpeameT "BeposaTHOCT U cTaTUCTUKA" ABIIIETCS pasnesioM Kypea "Martemartuka'. Pabodas mporpamMma o
npeamety "BeposiTHOCTh u cTaTucTUKA" IS o0ydaroniuxcs 7-9 kiaaccoB pa3paboTaHa Ha OCHOBE
®enepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTeILHOTO CTaHAApTa OCHOBHOT'O 00111ero 00pa3oBaHus ¢ y4ETOM
U COBPEMEHHBIX MUPOBBIX TPeOOBAHUM, TPEIBABISIEMbIX K MATEMaTHYECKOMY 00pa30BaHUIO, U TPAIULIUI
poccuiickoro o0pa3oBaHusl, KOTOpble 00eCIIeYBAIOT OBIIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSAMU,
COCTaBJISIOLIMMHU OCHOBY JUISl HEMIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh
0OLIEKYIBbTYPHOT0, TUYHOCTHOTO U ITO3HABATENILHOTO pa3BUTHsI 00ydaromuxcs. B nporpamme y4teHs! uueu
U nojoxeHus: KoHuenuuu pasButust MareMarnyeckoro oopasosanust B Poccuiickoit ®@enepanuu. B snoxy
1 poBoi TpaHchopMaluy BeeX chep 4eIoBeueCcKou IeaTeIbHOCTH HEBO3MOKHO CTaTh 00Pa30BAHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTH4YECKOI MOATOTOBKH. Y)KE B IIKOJIE MAaTEMaTHKA CIIYKHUT
OIOPHBIM IIPEIMETOM I U3YUEHMSI CMEKHBIX AUCLHUILINH, @ IOCIE LKOJIbl pealbHOW HE00X0IMMOCThIO
CTaHOBUTCS HEMPEPHIBHOE 00pa30BaHKe, YTO TPEOYET MOIHOLEHHOW 0a30B0i 001I1e00pa30BaTeIbHOI
HOJrOTOBKH, B TOM YHCJI€ 1 MATEMaTUUYECKOW. ITO 00YCIIOBIEHO TEM, YTO B HAIIM JTHU PACTET YUCIIO
npodeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM TPUMEHEHHEM MaTeMaTHKU: U B cepe SIKOHOMUKH, U B
Ou3Hece, U B TEXHOJOTHYECKUX 001acTsX, M Take B TyMaHUTapHBIX cepax. Takum oOpazom, Kpyr
HIKOJIbHUKOB, JJI1 KOTOPBIX MaTEMaTUKa MOKET CTaTh 3HAYUMBIM IIPEAMETOM, PaCILIUPSIETCS.

[IpakTuueckast Moje3HOCTh MaTEMATUKU O0YCIIOBIJIEHA TEM, UTO €€ MPEAMETOM SBISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPBI HAIlIETO MUPA: IPOCTPAHCTBEHHbIE (POPMBI U KOJTHUECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS
pPa3BUTHUS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHBIX MaTeMaTHUYECKUX 3HAHUH 3aTPYAHEHO TOHUMaHUE
MPUHIIUIIOB YCTPOHUCTBA U HCIOIb30BAaHUS COBPEMEHHON TEXHUKU, BOCIIPUATUE U UHTEPIPETAIUS
pa3HOOOpa3HOM COIMATbHON, SKOHOMUYECKOH, MoTUTHYecKor HHpOopMarum, Maio3ddexTuBHa
MIOBCEIHEBHAS MTPAKTUYECKAsI IEATENBHOCTh. KaxkIoMy 4esl0BEKY B CBOEH KU3HU MPUXOJUTCS BBIIIOJIHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U IPUMEHATH (DOPMYIIbI, BIAJETh MPAKTUISCKUMU MpUEMaMu
reOMEeTPUUECKUX U3MEPEHUH U MOCTPOEHUH, YNTaTh HH(OPMAIIHIO, TPECTABICHHYIO B BHJIE Ta0JHII,
IUarpamm u rpaukoB, )KUTh B YCIOBUSX HEONPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OnHOBpPEMEHHO € pacuIMpeHreM chep NpUMEHEeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Beé Ooiee
BaXHBIM CTAHOBUTCSA MAaTEMaTHUECKUN CTUIJIb MBIIIJICHUS, IPOSBIISIIOIINICA B ONPEEIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce u3yueHuss MaTeMaTUKH B apceHall IPUEMOB U METOI0B MBIIIJIEHHSI YEI0BEKa
€CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCA MHAYKIMS U AeTyKIUs, 0000IIeHNE U KOHKPETU3alHs, aHaIu3 U
CUHTE3, KJaccuuKaius 1 cuctemarusanus, abctparupoBanue 1 aHajgorus. OObeKThl MaTeMaTHUYECKUX
YMO3aKJIIOUEeHUH, TIPaBUiIa X KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHUECKUX MTOCTPOEHU,
CIOCOOCTBYIOT BbIpaOOTKe yMEHUS! GOpMYyIUPOBATh, 00OCHOBBIBAThH U TOKA3bIBaTh CYKJIEHUS, TEM CaAMbIM
Pa3BUBAIOT JIOTUYECKOE MbIIIIeHHEe. Benyias pois nNpruHauIeUT MaTeMaTUKe U B GOPMUPOBAHUN
AITOPUTMUYECKONW KOMIIOHEHTHI MBIIIJIEHUS M BOCIIUTAHUN YMEHUI 1eCTBOBATH 110 3aJJaHHBIM aJITOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBHIE. B mporiecce pemenus 3aad — OCHOBOM y4eOHOM
NeSITeIbHOCTH Ha ypOKaxX MaTeMaTHUKU — Pa3BUBAIOTCS TaK)KEe TBOpPUECKAsl U MPHUKJIaIHAs CTOPOHBI
MBIIILJICHHUS.

OOyuenune MaTeMaTuKe AaET BO3MOXKHOCTb PAa3BUBATh y 00YUYaIOIIUXCS TOUHYIO, PALlMOHATIBHYIO U
UH(POPMATUBHYIO PeUb, yMEHUE OTOMPATh HanboJIee MOAXOIAIINE I3bIKOBbIE, CUMBOJIMYECKHE, Ipaduueckue
CpencTBa JJIsl BBIPAKEHUS CYXKIACHUN U HATJIATHOTO UX MPECTaBICHUS.

Heo6xoauMbpIM KOMIIOHEHTOM OOI1IeH KyJIbTYPhI B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 001I[ee 3HAKOMCTBO



C METOJIaMH MTO3HAHMSI JEHCTBUTEIILHOCTH, NIPEICTABICHUE O MPEIMETE U METO/IaX MAaTeMAaTUKU, UX OTIMYUI
OT METO/IOB JIPYT'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEMaTUKH IS
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaremMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YETIOBEKA.

M3yuenne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YETIOBEKA, TOHUMAHHIO
KPacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKIACHUN, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO

U CUMMCTPHH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

B coBpemeHHOM 1IM(POBOM MUPE BEPOSTHOCTh U CTATUCTHUKA MTPU 0OpETatoT BCE OOJIBINYIO 3HAYUMOCTD,
KaK C TOUKH 3pEHHsI MPAKTHYECKUX MPUIOKEHUH, TaK M UX POJIH B 00pa30BaHUM, HEOOXOAUMOM KaXKIOMY
yenoBeky. Bo3pacraer uncno npodeccuii, mpu oBIaseHuN KOTOPBIMU TpeOyeTcst Xxopomas 6a3oBast
MOJTrOTOBKA B OOJIACTH BEPOSTHOCTH M CTATUCTHKH, TaKas MOATOTOBKA Ba)KHA JIJIS TPOJIOIKEHUS
0o0pa3oBaHus U I YCHEIHONW npodeccnoHanbHOM kapbepbl. Kax bl 4enoBek MOCTOSIHHO IPUHUMAET
pelLIeHHs HA OCHOBE UMEIOLIUXCS Y HETo JJaHHBIX. A 11 000CHOBAHHOTO IIPUHATHUS PEIIECHUS B YCIOBHSX
HeJl0CTaTKa MM U30bITKa HH(pOpMAMKM HE00X0IMMO B TOM YHUCIIE XOPOIIO c(hOPMUPOBAHHOE BEPOSATHOCTHOE
Y CTaTUCTUYECKOE MBILUICHHUE.

VIMeHHO MO3TOMY OCTpPO BCTala HE0OX0AUMOCTh CPOPMHUPOBATH Y 00ydaroImuXcsl (PyHKIIMOHATBHYIO
IPaMOTHOCTb, BKJIIOUAIOIIYIO B c€0sl B KAUECTBE HEOTHEMJIEMOM COCTABIISIONIEH YMEHUE BOCIIPUHUMATD U
KPUTUYECKH aHAJIM3UPOBATh UH(OPMAIIHIO, IPECTABICHHYIO B pa3IMYHbIX (hopMax, IOHUMATh
BEPOATHOCTHBIN XapaKTEP MHOTUX PEaJIbHbIX IIPOLIECCOB U 3aBUCUMOCTEN, IPOU3BOAUTD IPOCTEMILINE
BEPOSITHOCTHBIE pacy€Thl. 3HAKOMCTBO C OCHOBHBIMU IPUHIMIIAMU cOOpa, aHAJIN3a U MPe/ICTaBICHUsS
JAHHBIX U3 Pa3IMUHbIX chep KU3HU 00IIecTBa U rocy1apcTBa NPUOOIIAeT 00y4aroUMXCsl K 00IECTBEHHBIM
uHTepecaM. M3yueHue ocCHOB KOMOMHATOPUKH pa3BUBAET HaBBIKU OpraHu3aluy nepedopa u nojcuéra yucia
BapHaHTOB, B TOM YMCJI€, B IPUKIIAAHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBaMH T€OpUHU IpadoB CO31aET
MaTeMaTHu4ecKuil pyHIaMeHT A GOpMUPOBAHUS KOMIIETEHIMI B 001acTH HHPOPMATUKU U IU(PPOBBIX
TexHojoruil. [lomumo 3TOr0, NP N3y4eHUH CTATUCTUKHU U BEPOSITHOCTH 000TalllatoTCs MpeICTaBIeHHs
yyalmxcs 0 COBpEMEHHON KapTHHE MUpa U METOJIaX €ro UCCie10BaHusl, pOpMUpPYETCs IOHUMaHUE POJIn
CTaTMCTUKH KaK UCTOYHHMKA COLMAIBHO 3HAYMMON HH(GOPMAIIMU U 3aKJI1a/IbIBAIOTCSI OCHOBBI BEPOSATHOCTHOIO
MBIILUICHHUS.

B cooTBeTcTBHY C TaHHBIMU LIEISIMH B CTPYKTYpE NMporpaMMbl yueOHOro Kypca «BeposiTHOCTh 1
CTaTUCTHKA» OCHOBHOM LIKOJIbI BBIIEIIEHBI CIEAYIOIINE COAEPKATEIBHO-METOJUIECKUE
muHuK: «lIpencraBnenne qaHHBIX U ONMCATEIbHAS CTATUCTUKA»; «BeposSTHOCTBY; «neMEeHThI
KOMOMHATOpUKNY; «BBeneHue B Teopuio rpadony.

Copnepxanue nuHun «lIpencraBieHne JaHHBIX U ONMCATEIbHAS CTATUCTUKA» CIIYKUT OCHOBOM JUIS
(dopMHpOBaHHUs HABBIKOB pabOTHI ¢ HH(pOpPMALME: OT YTEHHS U MHTEPIPETallui HH(OpMAIIIH,
NpeCTaBICHHOM B TabIMIax, HA TMarpaMMax U rpadukax 10 coopa, MpeCTaBICHHs U aHaJIu3a JaHHbBIX C
UCIIOJIb30BAaHUEM CTATHUCTHUECKUX XapaKTEePUCTHK CPEeIHUX U paccenBaHus. Paboras ¢ JaHHBIMH,
00yyYaroIuecs: y4arcsi CYUTHIBaTh U HHTEPIPETUPOBATH IaHHBIE, BHIIBUTaTh, apryMEHTUPOBATH U
KPUTHUKOBATh NMPOCTEHIIINE THIIOTE3bI, PA3MBILUIATH HAJl (AaKTOPAMH, BHI3BIBAIOIIUMHI U3MEHYHBOCTD, U
OLICHMBATh UX BIIMSHUE HA pacCMaTpUBAaEMbl€ BETMYUHBI U POLIECCHI.

HMHTynTHBHOE NPEJCTABIEHNE O CIy4aliHONH N3MEHYMBOCTH, UCCIEA0BAHNE 3aKOHOMEPHOCTEN U
TEHJCHIIMHA CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JJIs U3YUEHUsI TEOPUH BEPOSTHOCTEN. bombiioe 3HaueHne
3/1€Ch UMEIOT NMPAKTUYECKUE 3a/1aHNs1, B YACTHOCTH OIIBITHI C KJIACCUYECKMMHM BEPOSITHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEpOSITHOCTH BBOJIUTCS KaK Mepa MpaBonoAo0us ciydaitHoro coobitTus. [Ipu nzyuenuu xKypca
oOyuaroruecs: 3HaKOMSTCS C MPOCTEUITMMHI METOIAMU BBIYHUCIICHHS BEPOSITHOCTEHN B CIIydalfHBIX

OKCIICPUMCEHTAX C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMH UCXO0JaMH, BEPOATHOCTHBIMUA 3aKOHAMU



IMMO3BOJIAIOIIMMU CTaBUTH U pE€UIATH OoJiee CIOKHEIE 3aJa4du. B KypC BXOJAT HAYAJIbHBIC ITPEACTABIICHUA O
CJIy‘I@.fIHI:IX BCJIMYHHAX U UX YHUCJIOBBIX XapPaKTCPUCTHUKAX.

Taxxe B paMKax 3TOro Kypca oCymeCTBIACTCA 3HAKOMCTBO oquaroumxc;I C MHO>KE€CTBaAMHU U OCHOBHBIMH
oncpanrsaMu HaJl MHOKCCTBAMU, pAaCCMAaTPUBAIOTCA ITPUMCPLBI IPUMCHCHUA IJId PCUICHUA 3a4a4, a TaKKC
HCIIOJIL30BAHUA B APYTUX MATCMATHYCCKUX KypCaX U y‘-ICGHBIX npeamMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B 7—9 kiaccax u3yuaercst Kypc «BeposTHOCTb U CTATUCTHKAY, B KOTOPBINA BXOJIST Pa3/Ieiibl:
«[IpencraBieHre TaHHBIX U ONHCATEIbHAS CTATUCTHKAY; «BeposSTHOCTBY; «DIeMEHThI KOMOMHATOPUKNY;
«BBenenue B Teopuio rpadoB.

Ha u3yuenune nanHoro Kkypca oTBOIUT | yueOHBIN Yac B HEJCIIO B TCUCHHE KaXKIOTO rofa 00y4eHUsl, BCETO
102 y4ebnbIx yaca.



COJEPKAHUE YYEBHOI'O KYPCA "BEPOATHOCTb U CTATUCTHKA"

7 KJIACC

[IpencraBienre qJaHHBIX B BUAE TAONUIl, AUarpaMM, TpaduKoB. 3aroTHeHUE TaOIuI], YTEHHE U TOCTPOCHUE
Juarpamm (CTOJIOMKOBBIX (CTOIOUYATHIX) M KPYTOBBIX ). UTeHHE rpad kOB peanbHBIX MpoIieccoB. M3BieueHue
uH(pOpMAIIUK U3 AUATrPaMM U TaOJIUII, UCIIOJIb30BAHNE U MHTEPIIPETAIUs JAHHBIX.

OmnwucarenpHas CTaTUCTUKA: CpeAHee apupMeTHIecKoe, Meiana, pa3Max, HauOoJbIlee 1 HauMEHbIIIEee
3HaueHus Habopa YUCIOBBIX JaHHBIX. [[puMepsl ciydaiiHON U3MEHYUBOCTH.

CrnyyaitHbIl SKCIEPUMEHT (OIIBIT) U CITy4aiiHOe coObITHE. BeposTHOCTE U yacToTa. Poibs MamoBepoOsTHBIX U
IIPAKTUYECKH JOCTOBEPHBIX COOBITHI B pUpoe U B oOuiecTBe. MOHETa U UTpaJIbHAsA KOCTh B TEOPUU
BEPOSATHOCTEM.

I'pad, Bepumna, pedbpo. Crenensb BepiuHbl. Yncno pédep u cymmapHas cteneHb BepuiuH. [Ipeacrasnenue
o cBsi3HOCTH Tpada. Llenum u mukisl. [Tyt B rpadax. O6xoxn rpada (ditnepos nyts). [Ipeacrasienue oo
opueHTUpoBaHHOM rpade. Permenne 3anau ¢ momonibio rpagos.

8 KJIACC
[IpencraBnenne JaHHBIX B BUJE TAOIUIL, THarpaMm, rpaukoB. MHOXKECTBO, 2JIEMEHT MHOXKECTBA,

NoAMHOXkecTBO. Onepanyy HajJl MHOKECTBaMU: O0bEUHEHUE, IIepeceueHue, JonoaHenue. CBolcTBa
orepanui HaJl MHOKECTBAMU: IIEPEMECTUTEIILHOE, COUYETATEIIBHOE, PACIIPEACIIUTENBHOE, BKIIOYCHHUS.
Wcnonp3oBanme rpa(bnqemcoro MNpEaACTaBJICHHUA MHOXCCTB JIA OIIMCAaHU pCAJIbHBIX IMMPOUCCCOB U ﬂBJICHPIfI,
IIPU PELLIECHUN 3a/1a4.

I/IsMepeHHe pacccuBaHud JaHHBIX. I[I/ICHepCI/IFI " CTAaHJAPTHOC OTKJIOHCHUC YHCJIIOBBIX Ha60pOB.
Junarpamma paccenBaHusl.

DneMeHTapHble COObITHS citydaifHOro omnbiTa. CitydaiiHble coObITHs. BeposTHOCTH coOBITHI. ONBITHI C
PABHOBO3MOXHBIMH 3JIEMEHTapHbIMU COObITHSMU. CitydaiiHblil BBIOOpP. CBsI3b MEXAY MaJOBEPOSTHBIMU U
HIPaKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKE.

Hepeo. CBoOMCTBA IEPEBBEB: €NNHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSAYEH BEPILUHBI, CBA3b MEKIY
YHCIIOM BepUIMH U unciioM pédep. [IpaBuno ymHoxkeHus. Pemenue 3agau ¢ momMoIpto rpagos.

ITpotuBOnONOXKHBIE COObITHA. J{narpamma Ditnepa. OObeAMHEHUE U TIepeceyeHHEe COOBITHIA.
HecoBmecTHble coObiTus. @opMyna cioxkeHHs BepOSATHOCTEH. Y clioBHas BEpOSTHOCTD. [IpaBuino
yMmHOXeHus1. HezaBucumbie coobiTus. [lpeacraBienne sxcriepuMenTa B BUJIe iepeBa. Pemienue 3agad Ha
HaXO0XJIEHNE BEPOSATHOCTEN C 10 MOIIBIO JEPEBA CIIy4alHOTO DKCIIEPUMEHTA, Juarpamm Jiepa.

9 KJIACC
[IpencraBnenue JaHHBIX B BUJIE TAOJIUL, 1UarpaMM, rpauKoB, HHTEpIpETalus JaHHbIX. YTeHue u

HOCTpOeHHE TaOIUIL, IMarpaMm, rpauKoB MO peaabHbIM JaHHBIM.

IlepectanoBku u ¢pakropuan. Coyetanus u yncio couetanuit. Tpeyronsuuk Ilackans. Permenue 3anau c
UCIIOJIb30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckas BeposaTHOCTh. CityuaiiHbIi BBIOOP TOUKU U3 (PUTYpHI Ha MIIOCKOCTH, U3 OTpe3Ka U U3 IyTU
OKPY’KHOCTH.

Hcneiranne. Ycenex u Heynaya. Cepust ucnslTaHuil 10 nepsoro ycnexa. Cepus ucnsitanuil bepryiu.
BeposiTHOCTH cOOBITHI B cepuy ncTbITaHUN bepHyin.

CrnyuaiiHast BEIMYMHA U paclpeie]IeHUE BEPOSTHOCTEN. MaTeMaTH4ecKoe OKUJaHUE U JUCTIEPCHS.
IIpuMepsl MaTEMaTUUECKOTO OKUJAHUS KAK TEOPETUYECKOTIO CPEAHETO 3HAYECHUS BEINYUHBI.
MareMaTtnueckoe 0KMIaHUE U TUCIIEPCUS CIIyYalHON BEJIMYHMHBI UUCIIO YCIIEXOB B CEPUM UCIIBITAHUN
beprymm.

[TonsaTue o 3akoHe OonpIKX yrcen. MizMepeHue BepoaTHOCTEH ¢ TOMOIIbIO YacToT. Ponk 1 3HaueHue
3aKoHa OOJIBIIMX YKCEN B IPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI

OcBoenne yueObHOTO npeMeTa «BeposTHOCTh U CTaTUCTHKA», KaK pa3zaena Kypca "MaTemMaTuku" JOIKHO
o0ecreynBaTh JOCTHKEHHE HA YPOBHE OCHOBHOT'O 001Iero 00pa30BaHus CIEAYIOIUX JUYHOCTHBIX,
METaIpeIMETHBIX U NPEIMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPaMMBbI yueOHOTO MpeaMeTa «BeposSTHOCTh U CTaTUCTUKA»
XapaKTePU3YIOTCS:

IlaTprnoTHyeckoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEpeca K MPOLLIOMY M HACTOSIIIIEMY POCCHICKON MaTEMaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHKEHUSM POCCHICKUX MAaTEMaTHKOB M POCCUUCKOW MaTEeMaTHYECKOM IIIKOJIBI, K MCITOIb30BAaHUIO ITHX
JTOCTH)KCHHUH B IPYTUX HayKaxX M MPUKIAIHBIX cdepax.

I'pa:knaHckoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpaklaHlHA U peaTn3alliy €ro Mpas, MPEJACTABICHUEM O
MaTEeMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBJICHHM, TPOLEAYP TPAKIAHCKOTO
oOuiecTBa (BbIOOPHI, OIIPOCHI U IIP.);

TOTOBHOCTBIO K 00CYKICHHUIO STHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM
JTOCTH>KCHHU I HaYKH, OCO3HAHWEM BaKHOCTH MOPAIbHO-3TUYECKHUX TPUHITUIIOB B IEATEILHOCTH YUEHOTO.

TpynoBoe Bocnuranue:

YCTaHOBKOM Ha aKTHBHOE y4acTHE B PEIICHUH MTPAKTUUYECKUX 33a]]a4 MaTeMaTHUYeCKON HampaBIeHHOCTH,
OCO3HAaHHEM Ba)XHOCTH MaTeMaTUYECKOT0 00pa30BaHUS Ha MPOTSHKEHUH BCEH KM3HU JIJISl YCIIEIIHOM
pohecCuOHANBHOM IEATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,

OCO3HAaHHBIM BBIOOPOM U IOCTPOCHUEM MHAUBHIYabHON TPAEKTOPUU O0PAa30BaHUS U KUZHEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIMTAHNE!

CIIOCOOHOCTBIO K AMOITMOHAIIBHOMY M ACTETUYECKOMY BOCTIPUSTHIO MATEMAaTHYECKUX OOBEKTOB, 3a/1a4,
pELIeHUH, pacCyX/I€HUI; YMEHUIO BUAETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MIO3HAHMUSL:

OpHUEHTAIINEH B ESTEIILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOJIBI M 00IIEeCTBa, TOHUMAaHUEM MAaTEMaTUYECKOU HAYKU KaK
chephl UeTOBEUYECKOM NeITEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIIN3AIIHH;
OBJIQJICHHEM SI3bIKOM MAaTEMaTHUKH U MAaTEMaTHYECKON KyJIbTYpPOU Kak CPEJCTBOM MO3HAHUS MUPA;
OBJIQJICHHEM MPOCTEHIITUMU HABBIKAMH HCCIICIOBATEIHCKON AESTEIHHOCTH.

du3nyeckoe BOCNUTaHUE, popMHUPOBaHHE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOI0 0JIArONOJIYYHS:

TOTOBHOCTBIO PUMEHITh MaTEMaTUUECKUE 3HAHUS B UHTEpPECaxX CBOETO 3710POBbs, BEICHUS 3/I0POBOTO
o0pas3a kM3HH (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OT/IbIXa, peryisapHas Gusndeckas
AKTUBHOCTH); C(hOPMHUPOBAHHOCTHIO HAaBbIKA pedriekcru, TPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K
npaBa APyroro 4eiaoBeKa.

IKO0JIOTHYECKO€E BOCIIUTAHHE:

OpHEHTAIINEH Ha MPUMEHEHNE MaTeMAaTUUECKIX 3HAHUH JJI PEIIeHUS 3a/1a4 B 00JaCTH COXPAaHHOCTH
OKPY’KaIOIIEeH Cpeibl, TIIAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOJKHBIX IMOCIIEACTBUH JJISI OKPY>KAFOIICH
Cpe/Ibl; OCO3HAHHMEM TII00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pPelIeHusl.

JInuHOCTHBIE pe3yJIbTaThl, 00ecneYnBaIOIIHe AJaANTALMI0 00y4aI0IIerocsi K H3MEeHA MM
YCJI0BUAM COLMAJIBHOM M IPUPOIHOM Cpeabl:

— TOTOBHOCTHIO K JIEHCTBHUSAM B YCIIOBUSX HEONPEACIEHHOCTH, TOBBIICHUIO YPOBHS CBOEH



KOMIIETEHTHOCTH Y€PE3 IPAKTUYECKYIO AEATEIbHOCTD, B TOM YUCJIE YMEHUE YUUTHCS Y APYIUX JIIOACH,

HpI/IO6peTaTI> B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUW, HABBIKKM U KOMIICTCHIIMU U3 ONIbITA APYTUX;

— HE00X0AUMOCTHIO B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie (GOpMYTUpOBaTh UICH, TOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBIICHUAX, B TOM YHCJIE paHEe HE U3BECTHBIX, OCO3HABATh E€(ULIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE pa3BUTHUE;

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIEC PEIICHUS U ICHCTBHS, (HOPMYIHPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTaHpeI[MeTHBIe PE3YIBbTATBI OCBOCHUS IIPOIrpaMMBblL y‘le6HOFO npeamMceTa ((BepOHTHOCTB 1 CTaTUCTHUKA»

XAPaKTCPUIYIOTCS OBJIAACHUCM YHUBEPCATIbHbIMU RO3HAGAME/IbHbIMU deﬁcmeumu, YHUBEpCAIbHbIMU

KOMMYHUKAMUBHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU PEYNAMUCHBIMU OeliCBUIMU.

1) Vuusepcanvuvie noznasamenvuuie oeticmausi odecneuusaiom Gopmuposanue 6A306bix KOCHUMUBHBIX

npoyeccoes 06)7116”01/141/[)66‘}2 (0060€Hu€ Memooo8 No3HAHUA OKpyatcaroweco mupa, NPUMeHerue 10cuU4eCKux,

uccnedosamenbCKux onepayuil, ymenuil pabomams ¢ ungopmayueli).

Ba3oBrble Jloruueckue geiicTBUsA:

— BBIABJIATH U XaPAKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKN MATECMATUYICCKHUX O6’L€KTOB, HOHHTHﬁ,
OTHOILICHUH MCKAY INOHATHUAMU, Q)OpMyHHpOBaTB OIIpCACIICHUSA HOHSITI/Iﬁ; YCTaHAaBJIMBATb
Cy'I_I_[eCTBeHHHﬁ IIPpHU3HAK KJ'IaCCI/I(bI/IKaI_[I/II/I, OCHOBAaHMUA AJIA O606H.I€HI/I$[ H CpaBHCHUA, KPUTCPHUH
IIPpOBOAMMOI'O aHaJIn3a,

— BOCIIPpUHHUMATDb, CI)OpMYJ'II/IPOBaTL u Hp606paSOBBIBaTB CYXKACHUA: YTBCPAUTCIBbHBIC U
OTpULATCIIBHBIC, CANHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBEIC;

— BBISABJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3H U IPOTUBOPEUHS B paKTax, JaHHbIX,
HaOJIOACHUAX U YTBEPKACHUSAX; MIpeylaraTb KpUTEPUN AJIS BBISBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

— JIeNaTh BBIBOJIBI C MCMOJIb30BAHUEM 3aKOHOB JIOTHKH, TEAYKTUBHBIX U UHAYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKITFOUSHUH 110 aHAJIOTUH;

— pa3buparh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIEHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENIbHO HECITIOKHBIE J0KA3aTEeIbCTBA MaTEMAaTHUECKUX (aKTOB, BBICTPAUBATh apryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATH CIIOCO0 perieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELLICHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CAMOCTOSITENIEHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble nccieaoBarejbCcKue AeHCTBHA:

— HCII0JIB30BaTh BOIIPOCHI KaK MCCIEA0BATENbCKUI HHCTPYMEHT O3HAHUs; OPMYIUPOBATH BOIPOCHI,
¢bukcupymoume NpoTUBOpedre, IpodiieMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U JAHHOE,
(GbopMHPOBATh THIOTE3Y, APTYMEHTHPOBATh CBOIO MMO3ULINIO, MHEHHUE;

— TPOBOJUTH IO CAMOCTOSATEIHLHO COCTABJICHHOMY TUIAaHY HECJIOXHBIN dKCIIEPUMEHT, HEOOIIBIIIOE
UCCIIEIOBAaHKE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MEXy COOOH;

— CaMOCTOATCIbHO (I)OpMy.TII/IpOBaTB 0606H_ICHI/IH " BBIBOJBI ITO pE3YyJibTaTaM HpOBe,[[éHHOl"O



HaGHIO,[[CHI/IH, HCCICO0OBAaHUA, OLICHUBATh IIOCTOBepHOCTB HOJIy‘-IeHHBIX pe3YHI:TaTOB, BBIBOJIOB U
0000I1IeHMI;

— HOPOTHO3UPOBATH BO3MOKXHOC Pa3BUTUC IPOLECCA, a TAKIKC BbI- ABUT'aTh MPCATIIOJIOKCHHUA O €Tro
Pa3BHUTHH B HOBLIX YCJIOBHAX.

Paborta ¢ nndgopmanmeii:

— BBISBIIATH HEIOCTATOYHOCTH M H30BITOYHOCTH HH(POPMAIUH, TaHHBIX, HEOOXOUMBIX IS PEIICHUS
3aJa4u;

— BBIOMpATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3ITUUYHBIX
BUJIOB ¥ (JOPM IIPECTABICHHUS;

— BBIOUpAaTh GOPMY MpeACTaBICHUS HHPOPMALIMN U WILTIOCTPUPOBATH pelIaeMble 3a/1a41 CXeMaMH,
JrarpaMMamy, MTHOM rpaduKoi 1 uX KOMOUHALMSMU;

— OIIGHUBATh HAAEXKHOCTh I/IH(l)OpMaI_II/II/I I10 KpUTCPUAM, IMPEATOKEHHBIM YUUTEIIEM HUIIN
C(bOpMyanOBaHHLIM CaMOCTOATCIIBHO.

2) VHhusepcanvhvle KOMMYHUKAMUGHBLE OClcmEUsl 00eCnedusam chopmMuposanHoCns COYUAIbHBIX
HABBIKOB 06yuai0u4uxc;z.
Oomenmne:

— BOCIIpUHUMATb U (I)OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCJIOBUAMHU U LCIIAMU O6H.[CHI/I$I;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOXO TOYKY 3PpCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1dBATb
MOSACHCHUA 1TO X0y PCIICHUS 3a1a4i, KOMMCHTHUPOBATDH HOJ'Iy‘IGHHBIfI pe3yJIbTaT,

— B X0Jie 00CY>KJIeHH 33/1aBaTh BOMIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMbI, IPOOIEMBI, PeIIaeMOii
3a/1auu, BHICKA3bIBaTh UJICH, HAILICJIEHHBIE HA TIOUCK PEIICHHUS; COITOCTABIISTh CBOU CYXKJIECHUS C
CY>KJICHUSIMH IPYTUX YYACTHUKOB JUANIOTa, 0OHAPYKUBATh PA3IMYHME U CXOJICTBO IMO3UIIUI; B
KOpPpEeKTHOH opMe GopMyIUpOBaTh Pa3HOTIIACHS, CBOU BO3PAXKEHUS,

— TMPEACTaBIATh PE3YIbTAThI PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBaHMS], IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHUS C YUETOM 3ajiay MPEe3eHTAllud 1 0OCOOEHHOCTEH
ayJAUTOPUH.

CoTpyannuecTBo:

— IIOHUMATb W HUCII0JIB30BAaTh IMPEUMYIICCTBA KOMaHJIHOﬁ nu HHI[HBHZ[y&HI;HOﬁ pa6OTBI IIpU pCUICHU A
y‘-I€6HI>IX MAaTCMAaTHUYCCKUX 3a1a4,

— MPUHUMATH LI€JIb COBMECTHOM JI€ATEIbHOCTH, IIAHUPOBATh OPraHU3aLIMI0 COBMECTHON pabOTHI,
pacripenieniaTh BUAbI paboT, J0roBapuBaThCs, 00CYKAATh MPOLECC U Pe3yIbTaT paboThl; 0000I11aTh
MHEHUS HECKOJIBKUX JIIOJIEH;

— Y4acTBOBAaTh B IPYNIOBBIX opmax paboThl (00CykaeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
p.);

— BBIIIOJIHATH CBOIO HAaCTh pa60TI)I 1 KOOPAWHHUPOBATH CBOU )ICfICTBI/ISI C APpYruMHU YJIC€HaAMU KOMaHBbI;

— OILICHMBATh Ka4e€CTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT IO KPUTEPHUIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aWUMOJECHCTBHUS.

3) Vuueepcanvuvie pezyrisamugnsie oeticmaus 006ecneuusam Gopmuposanue CMolCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszaums:



CaMOCTOSATEIILHO COCTABIIATH IJIaH, AJITOPUTM PEIICHHS 3a7a4i (MJIM €T0 YacTh), BRIOUPaTh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U

KOPPEKTHPOBATh BApPUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(pOPMALIUH.
CaMOKOHTPOJIb:

— BIIAJETh CIIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yIbTaTa PelieHus
MaTeMaTHUYeCKOH 3a1a4u;

— IMPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3aa41, BHOCUTb KOPPEKTUBHI B
NeSTeIbHOCTh Ha OCHOBE HOBBIX 00CTOSITENbCTB, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLCHHBATh COOTBCTCTBUC PE3YyJIbTaTa ACATCIIBHOCTH IIOCTABJICH- HOM Ocjin U YCIIOBUAM, 00BACHATH

MPUYMHBI JOCTHKEHUS WM HEJIOCTHXKEHUS LEJH, HAaXOAUTh OIKUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

Hpe,Z[MeTHHe PE3YyJbTaThl OCBOCHUSA KypCa ((BepOSITHOCTL U CTATUCTUKA» XAPAKTCPU3YIOTCA CICAYIOIIUMU
YMCHUSIMU.

7 KJIACC

— Yurats I/IH(1)OpMaI_II/IIO, MMPEACTABJIICHHYIO B Ta6J'II/II_IaX, Ha Auarpammax;

— IlpencraBiaTh JaHHBIE B BUJIE TAOJINII, CTPOUTH IHArpaMMbl (CTOJIOMKOBBIC (CTOIOUATHIC) U
KPYTOBBIC) TI0 MAaCCUBaM 3HAUCHHIA.

— OnwuceIBaTh U UHTEPIPETUPOBATH PEAJIbHBIE YUCIIOBbIE JaHHBIE, IPE/ICTaBICHHbIE B TA0IMLAX, HA
auarpammax, rpadukax.

— Hcmonp3oBaTh AJId OIMUCaHUs JaHHBIX CTATUCTUYCCKHUE XapPaKTCPUCTUKHU: CPEAHEC apI/I(bMCTI/I‘-ICCKOC,
MEHuaHa, HanOoIbIlIee U HANMEHbBIIICE 3HA4YCHHA, pasMax.

— HWmerts npencTaBieHye o cayyailHOW H3MEHUYMBOCTH Ha IpUMeEpax LeH, PU3NYECKUX BETUYHH,

AHTPOIIOMCTPUYCCKUX NAaHHBIX; UMCTb ITPCACTABICHUEC O CTaTUCTHUYECKOMN YCTOI\/’I"II/IBOCTI/I.

8 KJIACC

— W3Bnekats u npeoOpa3oBbIBaTh NHGOPMAIUIO, TIPEJCTABICHHYIO B BUIE TA0JIULI, AUArpaMM,
rpaduKoB; MPEACTABIATh JaHHbIE B BUJIE TaOIUIL, JUarpamMmm, rpadukos.

— OmnuceiBaTh JaHHBIC C IIOMOIIIBIO CTATUCTUYCCKUX IOKa3aTellen: CpECaAHUX 3HAa4YCHUHU U MEp
paccenBaHms (pa3max, JUCTIEPCHS U CTAaHAAPTHOE OTKJIIOHEHHUE).

— HaxoauTe 9acTOTHI YUCITOBBIX 3HAYCHU W YaCTOTHI COOBITHH, B TOM YHCIIE TIO pe3yIbTaTam
M3MEpEeHUI 1 HaOIII0ICHU .

— Haxoauts BCPOATHOCTHU CJ'Iy‘-IaI\/'IHHX COOBITHII B OIIbITaX, 3HAad BEPOATHOCTHU SJICMCHTAPHBIX
CO6BITPII>1, B TOM YHCJIC B OIIbITaX C paBHOBO3MOXXHBIMHU 3JICMCHTAPHBIMU COOBITHSIMHU.

— MHcnonb3oBarh rpaduueckre MoJIeu: 1EPEeBO CIIy4alHOro AKCIIEpUMEHTa, TnarpaMMel Dilnepa,
YHUCJIOBAsl MpsMast.

— OHepI/IPOBaTI) MOHATHUAMA: MHOXKCECTBO, TIOAMHOKECTBO, BBIIIOJIHATE OIICpalli HAal MHOXECTBAMU:

OG’bGI[I/IHeHI/Ie, NEepeCCUYCHUC, JOMOJTHCHUC, IICPCUNUCIIATD 3JICMCHTBI MHOXKCCTB,; IPUMCHSATD CBOMCTBA



MHOXKECTB.

— MHcnonp3oBaTh rpa(bnqecxoe OpeaACTaBJICHUC MHOXKCCTB U CBSI3CH MCKAY HUMU IJIs1 O CAHU A

MIPOIIECCOB U SIBJICHUH, B TOM YHCIIE TIPU PEIICHUH 3a/1a4 U3 APYIUX YUEOHBIX MPEIMETOB U KYPCOB.

9 KUIACC

— MH3Bnekarb u npeoOpa3oBbIBaTh HH(GOPMALIKIO, IPECTABICHHYIO B Pa3IMUHbIX UCTOYHUKAX B BUJE
Tabuull, AuarpaMM, rpaduKoB; MIPEICTaBIATh JaHHBIE B BUJE TaOHIL, JHarpaMm, rpadruKoB.

— Pematsp 3aJla4d OPpraHu30BaHHbBIM nepe60p0M BAapHaHTOB, a TAKXKE C HUCII0JIb30BAHUCM
KOM6I/IHaTOpHI>IX IIpaBrUI 1 METOO0B.

— Hcnonp30BaTh onmcaTeabHbIC XapaKTECPUCTHUKU JI1 MAaCCUBOB YHMCJIOBBIX JAHHBIX, B TOM YHUCJIC
CpCAHUC 3HAYCHUA U MCPBI paCCCUBAHUA.

— HaXO[[I/ITB YaCTOTHI 3HAUCHUM U YaCTOTHI C06BITI/ISI, B TOM YHCJIC MMOJIB3YACH PC3yJIbTaTaMU

MPOBEACHHBIX U3MEPECHUIA U HAOIFOICHUH.

— HaxonuTh BepoSATHOCTH CIIy4alHbIX COOBITHI B M3yUEHHBIX OIBITAX, B TOM YHCIIE B OIBITAX C
PaBHOBO3MOYKHBIMH 3JIEMEHTApHBIMU COOBITHSIMU, B CEPUSX UCIBITAHUHN J10 IEPBOTO YCIEXa, B CEPUAX
ucnslTanui bepaysnu.

— HmeTh npeaAcTaBJICHUC O CJ'Iy‘I@.fIHOfI BCIIMYHUHC U O paCIIpCACIICHUN BGPOHTHOCTeﬁ.

— HwmeTs nipenicTaBieHne 0 3aKOHE OOJIBIIUX YMCETT KaK O MPOSBICHUN 3aKOHOMEPHOCTH B CIIyH4aiHOM
M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEJ B IPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue pa3jie/ioB 4 TeM NPOIPaMMbI KoummuecTBo yacos DuiexTponnbie (Lupposbie) 06pasoBaTe/IbHbIE peCypChl
n/n

BCEro | KOHTPOJIbHBIE PaGOTHI npaKkTHYecKue padoTsl

Pasgen 1. IpeacraBiieHne JaHHBIX
1.1. | IpencraBneHue JAHHBIX B TAGIUIAX. 0.5 https://reSh .edu.ru/
1.2. | IlpakTHYecKye BEIMUCICHHS 110 TAOTHIHBIM JAHHBIM. 0.5 httpS://reSh .edu.ru/
1.3. | U3Bnevenue n nHTEpIpeTanus TAOIMIHBIX JaHHbIX. 1 https://reSh . edU . rU/
1.4. | Ipaxtuueckas pabota «TabmuIb». 1 httpS //resh.edu.ru/
1.5. | I'padudeckoe IpeACTaBICHHE TaHHBIX B BUC KPYTOBBIX, CTOJIOCHKOBBIX (CTOIOYATHIX) JHATPAMM. 1 httpS/ [resh.edu.ru/
1.6. | UreHue U IIOCTPOEHHUE AUATPAMM. 1 httpS://reSh .edu.ru/
1.7. | IIpumeps! ieMOrpadUIeCKuX AUarpamMmm. 1 https :/lresh.edu.ru/
1.8. | Ipakruyeckas pabora «/IuarpaMmbny 1
HWroro no pazneny 7
Pazgen 2. OnucateabHasi CTATHCTHKA
2.1. | Yucnosslie HaGOPBI. 1 https://reSh.EdU.rU/
2.2. | Cpennee apudmernueckoe. 2 https://resh.edu.ru/
2.3. | Meauana uncinosoro HaGopa. 1 https://resh.edu.ru/
2.4. | YCTOHYMBOCTD MEMaHBIL. 1 https://resh.edu.ru/
2.5. | IpakTtuueckas pabora «CpeaHue 3HAUCHHUS». 1 https :/Iresh.edu.ru/
2.6. | HauGonbliee 1 HAMMEHbIIIEE 3HAYEHHUS YUCTIOBOTO HAGOPa. 1 httpS :/lresh.edu.ru/
2.7. | Pasmax. 1 1 https://resh.edu.ru/
HWroro no pazaeny 8
Pasznen 3. Ciryuaiinasi H3MEHYHBOCTH
3.1. | Ciuyuaiinast ©3BMEHYUBOCTD (IIPUMEPBI). 1
3.2. | Yacrora 3Ha4YeHHil B MAaCCUBE JIaHHBIX. 1




3.3. | Tpymmmposxa. 1 https://resh.edu.ru/
3.4. | Tucrorpamer. 2 https://resh.edu.ru/
3.5. | INpakruueckas pabora «Ciydaiinas H3MEHYHBOCTE 1 https:/ [resh.edu.ru/
Vroro no paszieny: 6

Pa3pen 4. Beenenue B Teopuio rpagos

4.1. | pa, sepuma, pe6po. 0.25 https://resh.edu.ru/
4.2. | IlpexncrapieHue 3aa4y ¢ IOMOLIBIO rpada. 0.25 httpS :/Iresh.edu.ru/
4.3. | Crenens (BanenthocTs) BepuMHbL 0.25 https://resh.edu.ru/
4.4, | Yucno pébep 1 cyMMapHasi CTENEHb BEPIIHH. 0.25 httpS://reSh.EdU.rU/
45. | Tens u . 1 https://resh.edu.ru/
4.6. | Tlyts B rpade. 0.5 https://resh.edu.ru/
4.7. | Mpencranenue o cassnocTn rpada. 05 https://resh.edu.ru/
4.8. | O6xox rpada (siinepos myTs). 0.5 https://resh.edu.ru/
4.9. | Tpeacrasrenue 06 opHEHTHPOBAHHKIX rpadax. 0.5 https://resh.edu.ru/
HWroro no pazaeny: 4

Pa3zen 5. BeposiTHOCTB M 4ACTOTA CJIy4YalHOr0 COOBITUS

5.1. | Ciyuaiisrii onbrt 1 ciyuaiitoe cobbITHE. 1 https://resh.edu.ru/
5.2. | Beposrnocts i uactora cobmITHs. 1 https://resh.edu.ru/
5.3. | Posb ManoOBEPOSTHBIX M MPAKTHIECKU TOCTOBEPHBIX COOBITUN B IPHPOIE U B OOLIECTBE. 1 httpS:// resh.edu.ru/
5.4. | Monera u HrpanbHas KOCTE B TEOPHH BEPOATHOCTEI. 0.5 https://resh.edu.ru/
5.5. | Tpaktuueckas pabota «4acToTa BbINAAEHUS OPIIa» 0.5 httpS :/lresh.edu.ru/
HWroro o paznemny: 4

Pasnen 6. OGoenne, KOHTPOTL

6.1. | Mpencranenue nanmbix. 1 https://resh.edu.ru/
6.2. | OnucatenbHas CTATUCTUKA. 2 httpS://rESh.edU.rU/
6.3. | BepostTHOCTS ciTyHaiiHOro COBEITHS. 2 https://resh.edu.ru/
HWroro no pazaeny: 5

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




8 KJIACC

Ne HanmenoBanue pa3aesIoB H TeEM MporpaMmMbl

KoaunyecTBo yacoB

JnekTpoHHbie (IM(PPOBHIE) 00pa3oBaTeIbHbIE

n/n pecypchbl

BCEro | KOHTPOJIbHbIE NpaKkTHYecKue

padoTsI paéoThbI

Pazpnen 1. IloBTopenne Kypca 7 kiacca
1.1. | Mpencrapnenue nanmeIx. 0.5 https://resh.edu.ru/
1.2. | Onncatensas cratneTiKa. 05 https://resh.edu.ru/
1.3. | Cnyuaitnas namenausocTs. 0.5 https://resh.edu.ru/
1.4. | Cpemme uncnosoro naGopa. 05 https://resh.edu.ru/
1.5. | Cayuaitrbie cobbrrus. 0.5 https://resh.edu.ru/
1.6. | BeposHoCTH 1 YacTOTHI. 05 https://resh.edu.ru/
1.7. | Knaccuueckue MOJIENH TEOPHU BEPOATHOCTEI: MOHETA U MTPAIIbHASL KOCTh 1 https://resh.edu.ru/
HToro no pasaery 4
Paznen 2. OnucarejbHasi craTHcTHKA. PaccenBanue JaHHbIX
2.1. | Orxoncums. 1 https://resh.edu.ru/
2.2. | Jlucnepcus 4ncaoBoro Habopa. 1 httpS://reSh.EdU.rU/
2.3. | Cranzaprioe orxionenye ancnoBoro naGopa. 1 https://resh.edu.ru/
2.4. | Huarpammsr paccensans 1 https://resh.edu.ru/
Wtoro 1o paszeny 4
Pa3nen 3. MHoxkecTBa
3.1. | MHosecTBO, HOAMHOKECTRO. 1 https://resh.edu.ru/
3.2. | Onepanuy Hal MHOKECTBAMHU: O0BEMHEHHE, TIEPECEUCHHE, JIOTIOIHEHHE. 1 httpS://reSh.EdU.rU/
3.3. | CroiicTsa orepauit Ha/ MHOYKECTBAMMU: IIEPEMECTHTENBHOE, COUETATENLHOE, PACTIPEEHTENHOE, BKIIOUEHHS. 1 https://resh.edu.ru/
3.4. | I'paduyeckoe npeaCTaBICHIE MHOKECTB. 1 httpS :/lresh.edu.ru/
HWroro o pazuemny: 4
Pa3nen 4. BeposiTHOCTE C/Ty4aiiHOTO COBLITHSI
4.1. | Dremenrapusre cobbiTHs. 1 https://resh.edu.ru/
4.2. | Cuyuaiture cogbrms, 1 https://resh.edu.ru/
4.3. | Braronpusersyiomme snementapibie coGBITHS. 1 https://resh.edu.ru/
4.4. | Beposrmioctu coGbIhii. 1 https://resh.edu.ru/




4.5. | OmBITEI ¢ PABHOBO3MOKHBIMH DJEMEHTAPHBIMH COBBITHSMH. 0.5 https://resh.edu.ru/

4.6. | Cayuaiisetii BeGop. 0.5 https://resh.edu.ru/

4.7. | llpaktudeckas pabora «ONBITHI C pPABHOBO3MOKHBIMH 2JIEMEHTAPHBIMU COOBITHUSIMUY 1

Vroro no paszieny: 6

Paspeun 5. Beenenue B Teopuio rpagos

5.1. | Ilepeso. 1 https://resh.edu.ru/

5.2. | CaoiicTBa aepeBa: eJMHCTBEHHOCTD Iy TH, CYLIECTBOBAHHE BUCSYECH BEPLIMHBI, CBSA3b MEIK/Y YHCIIOM BEPLIMH U ynciaoMm | 1 httpS:// resh.edu.ru/
pEbep.

5.3. | IMpaBuno ymuoskenus. 2 https://resh.edu.ru/

Hroro no pazaeny: 4

Pa3znen 6. Cayuaiinblie coobITHSI

6.1. | IIporuBomonoxHoe coGbITUE. 1 https://resh.edu.ru/

6.2. | Jinarpamma diinepa. 1 https://resh.edu.ru/

6.3. | O6benuHeHNeE U IepecedeHNEe COOBITHIA. 05 https://resh.edu.ru/

6.4. | HecoBmecTHbie COBHITHS. 05 https://resh.edu.ru/

6.5. | ®opmyia cioskeHust BEPOSTHOCTEH. 1 httpS :/Iresh.edu.ru/

6.6. | TTpaBHIO YMHOKCHIA BEPOATHOCTEH. 1 https://resh.edu.ru/

6.7. | Venosmas seposiTHocTS. 1 https://resh.edu.ru/

6.8. | Hesasrcumbic coobIThs. 1 https://resh.edu.ru/

6.9. | IMpeacrasnenue ciy4aiiHOro 3KCHEpUMEHTA B BUJIE IEPEBA. L httpS :/Iresh.edu.ru/

Hroro mo pasaeny: 8

Pasnen 7. OGoGimenue, KORTPOIIL

7.1. | Mpeacrapnenue naHHbIx. https://resh.edu.ru/

7.2. | OnucarenbHas CTaTHCTHKA. https://resh.edu.ru/

7.3. | Tpad. https://resh.edu.ru/

7.4. | BeposTHOCTE Ciy4aifHOTO COOBITHSL. https://resh.edu.ru/

7.5. | DnemenTht KOMGHHATOPHKH. https://resh.edu.ru/

HWroro no pazaeny: 4
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9 KJIACC

Ne HaumeHoBaHMe pa3/e/10B H TeM IPOTrPaAMMBbI KosmmuyecTBo yacoB JJIeKTpOHHbIEe (1M (PPOBbIe) 00pa3oBaTeIbHbIE
n/n pecypcesl
BCEro | KOHTPOJILHBIE NpaKTHYecKue
padoThI pa6oTsl
Paspeun 1. IloBTopenue Kypca 8 kiiacca
1.1 | Mpencrasnenme nanmpx. 1 https://resh.edu.ru/
1.2. | OnucatenpHas CTATHCTHKA. 1 httpS://resh.edu.ru/
1.3. | Onepammn nax coburrmsmvm 1 https://resh.edu.ru/
1.4. | Hesasucumocts coBbrrnii 1 https://resh.edu.ru/
Wtoro no pasneny: 4
Paznen 2. D1eMeHTh KOMOMHATOPHUKH
2.1. | KoMBHHATOPHOE PABHIIO YMHOKEHHS. https://resh.edu.ru/
2.2. | Tepecrarosku. https://resh.edu.ru/
2.3.. | ®axropuan. https://resh.edu.ru/
2.4. | Coueranus i uncio coueTanuii. https://resh.edu.ru/
255. | Tpeyromsmmx Mackans. https://resh.edu.ru/
2.6. | Ipaktuueckas pabota «BbIUMCIEHHE BEPOSTHOCTEN € UCMONB30BAHMEM KOMOUHATOPHBIX QYHKIHIT S1E€KTPOHHBIX httpS:/ [resh.edu.ru/
TaOIUID
HWroro o pazpemny: 4
Paznen 3. TeomeTpuyeckasi BepOSITHOCTh
3.1. | Feomerpuueckas seposTHOCTS. https://resh.edu.ru/
3.2. | Cnyuaiinbiii BBIGOp TOUKHM U3 (PUTYPBI HA IOCKOCTHU, U3 OTPE3KA, U3 IyTH OKPYKHOCTH https://resh.edu.ru/
HWroro o pazuemny: 4
Paznen 4. UcnbiTanus Bepuyiim
4.1, | Vcnwrranme. https://resh.edu.ru/
42. | Yenexu neypaua. https://resh.edu.ru/
4.3. | Cepus ncrsrranmii 10 IepBOro yerexa. https://resh.edu.ru/
4.4. | Vensrtanns Bepuysum. https://resh.edu.ru/
4.5. | BepostHocTH coGBITHIT B cepun HenbITanuii BepHy U https://resh.edu.ru/




4.6.

[TpakTiueckas padora
«Mcnbrranus bepnym»

HToro o pazzeny: 6

Pazneu 5. CayuaiiHasi BeJIMUHHA

5.1. | Coyuaitnas ennunna n pacnpenererne sepostHOCTEiL, https://resh.edu.ru/
5.2. | MaremaTnyeckoe OKHAAHHE U AUCIIEPCHS CITyYailHOM BEINYHHBL. httpS:/ [resh.edu.ru/
5.3. | Iprmeps MaTemaTHHeCKOrO OKITANNS KAK TEOPETHIECKOTO CPEHETO SHAUSHIA BETHIHHEL. https://resh.edu.ru/
5.4. | Homstre 0 3aKOHE GONBIINX YUCEIL httpS://reSh.EdU.rU/
55. | Msmepenne sepostrocteii ¢ momomsio sacror. https://resh.edu.ru/
5.6. | IlpumeHeHne 3aKoHa GOIBLIMX YHCEl https://resh.edu.ru/
Hroro o paszeny: 6

Pa3nen 6. O6001IeHHE, KOHTPOIb

6.1. | Ipescrapienue aHHbIX. https://resh.edu.ru/
6.2. | Onucarensuas cratucTHKA. https://resh.edu.ru/
6.3. | BeposiTHOCTS CITydaifHOro CoBBITHS. https://resh.edu.ru/
6.4. | Drementsi KoMGHHATOPHKH. https://resh.edu.ru/
6.5. | Coryuaitnbie Bemraner u pacnpeenernms https://resh.edu.ru/
HWroro no pazaeny: 10
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI ISl YHEHUKA
7 KJIIACC

Beenure cBoil BapuaHT:

8 KUIACC

Beenure cBo#l BapuaHT:

9 KJIACC

BBenute cBoil BapuaHT:
METOAUYECKHUE MATEPUAJIBI 1J1S1 YUUTEJIA

7 KJIACC

8 KJIACC

9 KJIACC

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC

https://resh.edu.ru/

https://www.yaklass.ru/?

8 KJIACC
https://resh.edu.ru/

https://www.yaklass.ru/?

9 KUIACC

https://resh.edu.ru/

https://www.yaklass.ru/?



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

OBOPYJAOBAHME JUIA ITPOBEJAEHUSA TIPAKTUYECKHUX PABOT
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