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B paboueii nporpamme yueOHOro npeamera «MaTemMaTuka» MpeayCMOTPEHO JIeJICHHE Ha
clenyomye yueOHble Kypehl:

- «MaremMatukay Juist 5-6 KiaccoB

- «Anrebpay, 1 7-9 KIaccos,

- «"'eometpus», st 7-9 kiaccos,

- «BeposSTHOCTh U CTaTUCTUKAY, I 7-9 KJ1acCoB.

Temarnueckoe TIAHUPOBAHKUE KAKIOTO y4eOHOTO Kypca OPHEHTUPOBAHO HA BKIIFOUCHUE
L[EJIEBBIX TPUOPUTETOB BOCHIUTAHMS, a TaKkKe MosioxkeHus Moayis «1lkonbublil ypok» Paboueit
MpOTrpaMMbl BOCIIUTAHUSA, SBJISIONICHCSA YacTblo conepxkarenbHoro pasnena OOIT OOO. Takxke B
TEMaTUYECKOe TUIAHMPOBAHME Pa3pabOTaHO C yKa3aHUEM KOJIMYECTBAa aKaJIEMUYECKHX YacoB,
OTBOJUMBIX Ha OCBOCHHE KaXKIOW TeMbl y4yeOHOro mpeaMera, y4eOHOro Kypca, y4eOHOro
MOJYJII M BO3MOXHOCTh WCIIOJB30BAaHUS IO O3TOH TeMe DBIEKTPOHHBIX (IU(POBBIX)
00pa3oBaTeNbHBIX  PECYpCOB,  SBISIIOIIMXCA  y4eOHO-METOJMYECKUMH  MaTepualaMu
(MyJTbTUMEIUUHBIC TPOTPAMMEBI, JJIEKTPOHHBIE YYEOHMKHM U 33Ja4HUKH, DJICKTPOHHBIC
OuOIMOTEeKH, BUPTyalbHbIE Ja0OPAaTOPUHU, WIPOBBIE MPOTPAMMBI, KOJUIEKIUU HUDPOBBIX
00pa3oBaTeNbHBIX PECYPCOB), UCTIOIB3YEMBIMU JIJII OOYYEHUSI M BOCIIMTAHUS PA3JIMYHBIX TPYII
MOJIb30BaTeNe, MPEICTaBICHHBIMU B JJIEKTPOHHOM (LM(PPOBOM) BUIAE H PEATU3YIOLIUMU
nunaktuyeckue Bo3MoxkHoctu MKT, comepixaHne KOTOPBIX COOTBETCTBYET 3aKOHOJIATENIbCTBY
00 0Opa3oBaHUM.

IMPOT'PAMMA YYEBHOTI'O KYPCA «MATEMATHKA» (5-6 KJIACCBI)

INOACHUTEJIbBHASA 3AIINCKA

[TpropuTeTHBIMH LIETIMU O0yUEHUSI MaTeMaTUKe B 5—6 Kilaccax SIBJISIOTCA:

® MpoJoDKeHHEe (HOPMUPOBAHMS OCHOBHBIX MATEeMAaTHYECKUX MOHATUH (4ucio,
BEJIMYHMHA, TeoMeTpuueckas Gurypa), odecreunBaromux MpeeMCTBEHHOCTh U MEPCIEKTUBHOCTD
MaTeMaTHU4eCcKOro o0pa3oBaHMs 00yUaromINXCs;

® pa3BUTHE HHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTell  oOyuarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUI, HHTEpeca K N3YYEHUIO MATEMAaTUKH;

® [O/BEJEHHE OOYYaIOUIMXCS Ha JIOCTYIHOM JUIsi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MATEMAaTUKH U OKPY>KAIOILEr0 MUPA;

e ¢opMupoBaHue  (YHKIMOHAIBHOM  MaTeMaTHYEeCKOM  TPaMOTHOCTH:  YMEHHS
pacno3HaBaThb MaTeMaTH4YecKue OOBEKThl B pEalbHBIX >KU3HEHHBIX CUTYyallMsIX, HMPUMEHSThb
OCBOEHHBIE YMEHHs MJIs PEUICHMs] NPAKTUKO-OPUEHTHPOBAHHBIX 3a]ad, HWHTEPIPETUPOBATH
MOJIy4YEHHBIE PE3YJIbTAThl U OLIEHWBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYALINH.

OCHOBHBIE JTMHUU COJIEP’KaHMsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmernueckas u
reoMeTpHuuecKas, KOTOpble pa3BUBAIOTCS MapajliedbHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOH, OJTHAKO, HE HE3aBUCHMO OJIHA OT JPYTOH, & B TECHOM KOHTaKT€ M B3aUMOJEHCTBUHU.
Takxke B Kypce MaTeMaTHKH MPOUCXOJIUT 3HAKOMCTBO C 3JIEMEHTaMU aJIreOpbl U ONMUCATENIbHON
CTaTHCTHKH.

W3ydeHue apu@meTHueckoro marepuaia HaYMHAETCs CO CHUCTeMaTH3ali U Pa3BUTHUSA
3HaHUN O HATYpaJbHBIX YHCIAaX, MOJYYEHHBIX Ha YPOBHE HAYaJIbHOTO OOIIEro 0Opa3oBaHMA.
[Ipy 5TOM COBEpIIEHCTBOBAaHHE BBIYUCIUTENBHON TEXHUKU U (HOPMHUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C Pa3BUTHEM BBIYMCIUTEIBHON KYJIbTYphl, B YaCTHOCTH C
oOydeHreM MpOoCTEeHIINM NpuéMaM MPUKUIKUA U OLEHKU Pe3yJbTaTOB BhIUMCICHUN. M3ydyeHue
HaTypaJIbHBIX YMCEJl IPOAOIKAETCS B 6 Ki1acce 3HAKOMCTBOM C HaYaJIbHBIMU IIOHATHUSAMHU TEOPUU
JETUMOCTH.

Hauano u3y4deHuss OOBIKHOBEHHBIX M JAECATHYHBIX OpoOel oTHeceHo K 5 kiaccy. DTo
NEepBBIA 3Tall B OCBOCHUU JpoOEi, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJESIMHU,



HNOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOel B MOJHOM 00bEMeE
HPEIIECTBYET M3YyUEHUIO NECSITUYHBIX IpOOeH, YTO 11e1ecO00pa3HO ¢ TOUKU 3pEHMsI JIOTUKU
W3JIO)KEHUSl YUCJIOBOM JIMHMM, KOTJa IpaBWila JIEUCTBUH C JECATUYHBIMU JPOOSIMU MOXKHO
000CHOBaTh YK€ M3BECTHBIMU aJITOPUTMAMU BBIINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
Ipo0sMu. 3HAKOMCTBO C JECATUYHBIMH JIPOOSIMH PACHIMPUT BO3MOXKHOCTH JUIsi TMOHUMAaHHSA
00y4aroImyUMuUCs MPUKIAAHOTO IPUMEHEHHsI HOBOM 3aIllMCH IPU U3YUYEHHUHU JPYTUX MPEIMETOB U
IIPU IPAKTHUUECKOM Hcnoiib30BaHuu. K 6 kiaccy oTHECEH BTOpOi ATan B U3y4EHUH APOOEH, rie
IPOMCXOIUT COBEPLICHCTBOBAHWE HABBIKOB CPAaBHEHUS M NpeoOpazoBaHMs IpoOel, OCBOEHHE
HOBBIX BBIYHCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKU BBIYHMCICHUH, B TOM 4YHUCIE
3HAYCHUU BBIPAKEHHH, COAEPKAIIMX M OOBIKHOBEHHBIC, U JECATHYHBIC JAPOOH, YCTAaHOBJICHHE
CBsI3eH MEXJy HUMH, PacCMOTpeHHE NPUEMOB pelleHHs 3ahady Ha apoou. B nauvane 6 kmacca
IIPOMCXOAUT 3HAKOMCTBO C IIOHATUEM IIPOLICHTA.

OCOOEHHOCTBIO M3YYEHUS IOJOKUTEIbHBIX U OTPULATENIbHBIX YUCEN SBJSETCA TO, YTO
OHM TaKX€ MOTYT pacCMaTpUBAaThCS B HECKOJIBKO ATANoB. B 6 kilacce B Hayajle U3y4yeHUs] TEMbI
«IlonoxutenbHble U OTPULATEIBHBIE YMCIIA» BblAeNAeTCsS noarema «llenble uncna», B pamkax
KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMM YHCIAMU U JEHCTBUAMHU C IIOJIOKUTEIBHBIMUA U
OTPULATEJIEHBIMY YHMCIIAMHU IIPOUCXOIUT HA OCHOBE COJEPKATENBHOIO MOAX0AA. JTO IO3BOJISAET
Ha JIOCTYIIHOM YpPOBHE I103HAaKOMUTh OOYYalOIIMXCS IPAKTUYECKH CO BCEMU OCHOBHBIMU
HOHATUSAMHM TE€MBl, B TOM YHCJIE€ U C IPAaBWIAMU 3HAKOB IPU BBHINOJIHEHUU apuU(PMETHUECKUX
neiictBuil. M3ydyeHue palioHajIbHBIX YMCENl HAa 3TOM HE 3aKOHYUTCS, a OyJeT MPOJOJIKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu oOyueHuM pelIeHUI0 TEKCTOBBIX 33Jady B 5—6 Kjaccax HCIHOJB3YIOTCS
apupmeTrueckue npuémsl pemeHus. [Ipu orpaboTke BHIYUCIUTENBHBIX HaBBIKOB B 5—6 Kiaccax
paccMaTpUBAIOTCSL TEKCTOBBIE 33J1a4 CICAYIOIIMX BHJIOB: 3aa4M Ha JIB)KCHHME, HA 4acTH, HA
HOKYIIKH, Ha PabOTy M NPOU3BOJUTEIBHOCTb, Ha IMPOLEHTHI, HA OTHOIIEHUS M IMPONOPLHH.
OOyyaromuecs 3HaKOMATCA ¢ NMpUEMaMH pelIeHUs 3a/1ad 1epedopoM BO3MOXKHBIX BapHAHTOB,
yuatcst paboTaTh ¢ nH(poOpMaLMel, IpeIcTaBIeHHON B popMe TaOIuIl WIIM AUArPaMM.

B mporpamme yudebHOro kypca «MaremaTukay NpPeIyCMOTPEHO (OPMHUPOBAHUE
IPOMEeIeBTHUECKUX anredpandyeckux npezcTaBieHuid. bykBa kak CHMBOJ HEKOTOPOTO 4Mcia B
3aBUCHMOCTH OT MAaTE€MaTH4YeCKOr0 KOHTEKCTa BBOAMUTCS ITOCTENEHHO. byKBEHHas CMMBOJIMKA
IIMPOKO HCIOJIB3YETCs MPEXIEe BCEro Uil 3amuCcH OOIIMX YTBEPXKACHUH M NPEAsIOKEHHH,
¢dbopMyJ1, B YaCTHOCTH JJIsl BBIUMCIEHHS] T€OMETPUUYECKUX BEJIUYMH, B KAUECTBE «3aMECTHUTEIIS»
qucia.

B nporpamme yuebHOro kypca «MaremaTuka)» NpeAcTaBIeHAa HarIAgHAas TIeOMETpHs,
HalpaBlIeHHasT Ha pa3BUTHE OOpa3HOrO MBIIIICHHUS, NPOCTPAHCTBEHHOIO BOOOPAXKEHMS,
M300pa3uTENbHBIX yYMEHUH. OTO BaXHBII 3Tall B H3YYEHMM TIE€OMETPHH, KOTOPBIN
OCYILECTBIISICTCSI Ha HAIJISITHO-TIPAKTUYECKOM YpOBHE, ONMpAaeTCs Ha HarisgHO-00pazHoe
MBbIIIUIEHHE OOydaromuxcs. bosbiias poiab OTBOAMTCS MPAKTUYECKOW AESTEIBbHOCTH, OIIBITY,
HKCIEPUMEHTY, MoJiennpoBaHuto. OOyyaromuecs: 3HaKOMATCS C TEOMETPUYECKUMHU (Urypamu
Ha IUIOCKOCTH U B IIPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(QUTYpALUSIMH, ydaTcs U300pakaTh UX
Ha HEJTMHOBAHHOM M KJIeT4aToi Oymare, paccMaTpuBaIOT UX MpocTeiime cBoiicTBa. B mporecce
M3YYEHHUS HarJsHONW TeOMETPUU 3HAHMS, MOJydYeHHbIe 00yUYalOUIMMKCS Ha YPOBHE HA4YaJIbHOTO
o01iero o0pa3oBaHMsl, CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
CornacHo ywyeOHOMY IUIaHy B 5—6 KilaccaX HU3ydaeTcsi MHTETPUPOBAHHBIN IpeIMET
«MatemaTukay, KOTOpPbI BKJIIOYaeT apu(PMeTHUEeCKUi MaTepuall M HarsiIHylI0 T€OMETpHIo, a
TAKXKE MPONCACBTUYCCKHUE CBCACHUA W3 anre6p1;1, DJIEMEHTHI JIOTUKH M Hadajla ONHCaTeIbHOMI
CTaTHCTHUKH.



Ha wnsyuenue yueOnoro kypca «Maremaruka» orBoautcs 340 gacoB: B 5 kiacce — 170
yacoB (5 yacoB B Hezel0), B 6 kiacce — 170 yacoB (5 yacoB B HEJEIIO).

Jns peanuzanuu mporpaMMbl UCIIOJIB3YIOTCSl YU€OHUKH, TOMYIIEHHBIE K WCIIOIh30BaHUIO
IpH peau3aluil UMEIONINX TOCYAApCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTENbHBIX MPOrpaMMm
Ha4aJIbHOTO O0OIIero, OCHOBHOTO OOIIEro, CPEAHEro OOIIero oOpa30BaHMs OpPraHU3AIUSMU,
OCYIICCTBISIONMMU  00pa30BaTeNbHYIO JACSTEIBbHOCTh, TPUKA30M MUHIPOCBEUICHHUS OT
21.09.2022 Ne 858 (¢ usmenenussmu ot 21.02.2024 Ne 119):

Marematuka (B 2 wactsax), 5 kiacc/ Bunenkun H.SA., Koxos B.U., YUecnokoB A.C.,
AnekcanapoBa JLLA., IIBapudypn C.M., AxumonepHoe obmectBo «M3maTenbcTBO
"[IpocBenienue »;

Maremaruka (B 2 yactax), 6 kimacc/ Bunenkun H.S., JKoxor B.U., YecnokoB A.C.,
AnekcannpoBa JILA., [lBapudbypm C.M., AxumonepHoe obOmectBo «M3aaTenbeTBO
"ITpocBeuienue».


https://1zavuch.ru/group?groupId=101357964&locale=ru&date=2023-08-18T00%3A00%3A00.000&isStatic=false&anchor=undefined&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=101357964&locale=ru&date=2023-08-18T00%3A00%3A00.000&isStatic=false&anchor=undefined&pubAlias=zav.supervip

COJAEP/KAHUE OBYYEHUA
5 KUIACC

HarypanbHble unc/ia 4 HyJIb

HarypanbHoe uuncno. Psn HatypanpHbix umcen. Yuciao 0. M3o0pakeHue HaTypalbHBIX
qrcesl TOYKaMU Ha KOOPIAMHATHOW (UHCI0BOM) MPSAMOIA.

[To3unmonHas cucreMa cuucieHus. PuMckas Hymepanus Kak NpUMEp HETMO3UIHOHHON
CUCTEeMBbI cuncieHus. [lecsaTuunas cuctemMa CUUCIICHUS.

CpaBHeHuE HaTypaJbHBIX 4YMCEJ, CPAaBHEHUE HATypaJbHBIX 4ucel ¢ HylIéM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HAaTypalbHbBIX YUCEIL.

CrnoxxeHue HaTypaJbHBIX YMCEJ, CBOMCTBO HyJd IpU CIO0KEHUU. BbluMTaHue Kak
neiicTBre, 00paTHOE CIOXKEHHUIO. Y MHOKEHHE HaTypalbHBIX YUCEIN, CBOMCTBA HYNS U €IUHUIIBI
npu yMHOXKeHHH. JleneHue Kak JeiicTBue, oOpaTHOE YMHOXEHHIO. KOMIOHEHTHI AeHCTBHIA,
cBs3b Mexkay HuMHU. [IpoBepka pesynbraTa apudmernyeckoro nerctsus. [lepemecturensHoe u
COYETaTEJIbHOE CBOWMCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHHUS, PaclpeiesUTeIbHOE CBOMCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnonp3oBanue OykB uisi 0003HAUEHHS HEU3BECTHOIO KOMIIOHEHTa M 3alliCU CBOMCTB
apu(pMETUUECKHUX JICHCTBUM.

Jlenurenu u KpaTHbIE YMCia, PA3JIOKEHUE HA MHOXUTENU. [IpocThie U cocTaBHbIE YMCTa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHp C HaTypalbHBIM IIOKa3aTelIeM. 3aluCh YWCIa B BUJE CYMMBI DPa3psiIHBIX
ClIaraeMbIX.

UucnoBoe BbIpakeHHE. BbIUKMCIIEHHE 3HAYEHWM YMCIIOBBIX BBIPAKECHMM, IOPSIOK
BBIMIOJTHEHUsST  AeiicTBuil. lcrmonp3oBaHuME TpH  BBIYKUCICHHUSX  MEPEMECTHTENBHOTO U
COYETATEJIbHOI0 CBOWCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacIpeeIUTEIbHOr0 CBOMCTBA
YMHOXEHHUS.

Jpoou

[TpencraBiaenue o qpoOu Kak croco0e 3amucH 4acTu BelUYUHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuiibHbBIE M HeMpaBUIbHBIE 1pobu. CMentanHas 1po0b, MPeICTaBICHUE CMEIIaHHOW IpoOH B
BUJIC HENpPaBUJIbHON JIpoOM M BbIIENEHHE IEeJOW YacTH YWClIa U3 HEMpPaBWIBHOM JpoOu.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOU TIpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokpailieHre
npooeit. [IpuBenenue qpodu Kk HOBoMy 3HaMeHaTeno. CpaBHEHUE IpOOEH.

CrnoxxeHue u BblUMTaHUE JpoOell. YMHOXKEHHE U JeJieHHe OpoOei, B3auMHO OoOpaTHbIE
npodu. HaxoxaeHue yacTu 1esoro 1 1eoro Mo ero yacTu.

Hecstnunas 3anuck apodeit. [IpeacraBieHue aecsITHIHON ApOOU B BUJE OOBIKHOBEHHOM.
N300pakeHre NECITUYHBIX IpoOel TOUuKaMu Ha 4YuclIoBOM mpsMoil. CpaBHEHHE IECATUYHBIX
JpoOeH.

Apudmerndeckne 1eHCTBHS € AECATHUHBIMU Apo0sMU. OKpyTieHHEe JeCATUYHBIX APOOeii.

Pemrenne TekcToOBBIX 32124

Pemienne TeKCTOBBIX 3a/au apupMETHYECKHM CIOCOOOM. PerieHue joruyeckux 3ajad.
Pemenue 3amau nepebopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcrosbp3oBaHue MpH pelIeHrH 3aiad
TaOJIUIl ¥ CXEM.

Pemenue 3ana4, cogepxamnx 3aBUCUMOCTH, CBA3bIBAIOIINE BETMYMHBI: CKOPOCTh, BpPEMS,
paccTosiHue, IeHa, KOJUYECTBO, CTOMMOCTb. EJMHHMIIBI M3MEpeHUs: Macchl, 00bEMa, ILIEHBI,
paccTosiHus, BpeMEHHU, CKOPOCTH. CBSA3b MEX1Y €IMHULIAMU U3MEPEHUSI KaKJJOW BETUUYHUHBI.

Penenne OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue JaHHBIX B BUJIE€ TAOIUI, CTOJIOYATHIX JUArpaMM.

Haruasinnas reomerpust



Harnsoaeie npencrasieHus o GpUrypax Ha MIIOCKOCTU: TOYKA, IpsiMasi, OTPE30K, Ty, YTOJI,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTh, Kpyr. Yroiu. [IpsMoi, ocTpelil, Tynoil u pa3BEPHYTHII
YTJIBL.

JlnuHa oTpe3ka, METpPUYECKHE €OUHUIBl JUIMHBL. J[MHA JOMaHOH, mepumeTp
MHOTI'OYTOJIbHUKA. MI3MepeHne u nocTpoeHue yriioB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsigaele npencraBienus o purypax Ha IUIOCKOCTH: MHOTOYTOJBHUK, IPSIMOYTOJBHUK,
KBaJIpaT, TPEYTOJIbHHK, O PAaBEHCTBE (QUTYP.

Hzob6paxenue Gpuryp, B TOM yuciie Ha kierdaroit 6ymare. [loctpoenue koHpurypauuii u3
YacTel MpsMOMN, OKPYKHOCTH Ha HEJIMHOBAHHOM M KieTdyaTroi Oymare. Vcronp30BaHnE CBOHCTB
CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBApATA.

[Tnomane npsIMOYroJibHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJILHUKOB, B
TOM 4uciie GUryp, n300pakEHHBIX Ha KiIeT4yaTol Oymare. EMMHUIIBI H3MEpeHUs TUTOIIA IH.

Harnsiguple  mpeicraBiieHHs O — IPOCTPAHCTBEHHBIX — (UIypax:  NPSMOYTOJIbHBIM
napajuiefienunen, KyO0, MHOTOTpaHHUKU. M300pakeHue MpOCTEHIIMX MHOTOIPAHHUKOB.
Pa3éprku kyba u mnapamienenunena. Co3gaHue Mojeieil MHOTOIpaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TJIACTHIIMHA U IPYTUX MATePUAJIOB).

O0BEM PAMOYTOIBHOTO Napajuienenunena, kyoa. Enunuiel nusmepenus o0néma.

6 KJIACC

HarypanbHble ynciia

Apudmernueckne AEHCTBUS C MHOTO3HAUYHBIMH HATypaJbHBIMU 4YHcIaMU. YuciioBble
BBIPQXECHUSI, MOPSAOK JEHCTBUM, UCHOIb30BaHUE CKOOOK. Vcrosib30BaHuE MPH BBIUUCIECHUAX
IIEPEMECTUTENIBHOTO U COYETATENIBbHOIO CBOMCTB CI0KEHUS U YMHOKEHUS, PaclpeaeIuTEIbHOIO
cBoiicTBa yMHOeHUs. OKpyIjIeHUue HaTypajJbHbIX YHUCEN.

Jlenutenun u KpaTHbIE 4YMCIA, HAaUOONBIIMHM OOIIMH [enuTeNlb U HauMeHbllee ollee
KpaTHoe. J[eTMMOoCTh CyMMBI U ITpou3BeAeHUsl. [leleHue ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAsi ApoOb, OCHOBHOE CBOMCTBO JIpOo0M, cokpamieHue apodeil. CpaBHeHUE U
ynopsounBaHue Ipobei. Pernienue 3agau Ha HaXOXKIEHHWE YacTU OT LIEJOr0 U LEJIOro MO €ro
yacTu. [IpoOHoe 4Ymciio kak pe3ynabTaT neieHus. [IpenacraBieHue necaTUYHON IpoOu B BHIIE
OOBIKHOBEHHOM JpoOM M BO3MOXHOCTb IpEJCTaBIeHUs] OOBIKHOBEHHOH JapoOu B BHJE
JnecsATUUHOM. JlecaTuuHble ApoOU U MeTpuueckas cuctema mep. ApupmeTHueckue IeHCTBUS U
YHCIIOBbIE BEIPAXKEHUS ¢ OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU.

OtHowenue. JleneHue B JaHHOM OTHoueHWH. MacmTad, nponopuus. Ilpumenenue
IIPONOPLUI NPU PELIEHUM 3a/1a4.

[TonsiTue npoueHTa. Belunciienne nponeHTa OT BEJIWYMHBI U BEJIMYUHBI IO €€ TPOLEHTY.
BbipakxeHue MpoLEHTOB NECATUYHBIMHM Jpo0siMu. PerieHue 3aiad Ha MpoOLEHTHI. BoipaxeHnue
OTHOIICHUSI BEIMYMH B MTPOLIEHTAX.

ITosioxkuTEIBHBIC M OTPHIIATEIbHBIC YHCJIA

[TonoxxutensHble W  OTpULATENbHble 4yucia. llenpie uywmcna. Moapynes  yucha,
reoMeTpuyuecKas HMHTeprpeTanus MoOAyis uucia. M3o0paxkeHne ducell Ha KOOPJAMHATHOU
npsimoi.  YucnoBble npomexyTku. CpaBHeHue uucen. Apudmernyeckue IeHCTBUS C
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YACTIAMH.

[IpsimoyronbHasi cucTeMa KOOpAWHAT Ha MmiockocTd. KoopauHaTsel TOUKM Ha IJIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek u GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHbIE BBIPAKEHUS

[Tpumenenue OykB JUIs 3alIUCH MaTeMaTHYECKUX BhIpaXKEHUH U npenioxeHuid. CBoHcTBa
apu@meTnyeckux neicTBUil. bykBeHHbIE BbIpaXKEHHS W UYUCIIOBBIE MOACTaHOBKU. ByKkBEeHHBIE
pPaBEHCTBA, HAXOXJIEHUE HEU3BECTHOro KoMMoHeHTa. Dopmyinbl, (GopMylbl NepuMeTpa u
IUIOLIA/IM IPSIMOYTOJIbHUKA, KBajipaTa, 00bEMa napasiesenurnena u Kyoa.



Pelnenue TeKCTOBBIX 33124

Pemienue TeKCTOBBIX 3aJau apu(pMETUUYECKUM cIocoOOM. PeleHue Jormdyeckux 3ajad.
Pemienue 3a1a4 nepe6bopoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenue 3agau, cogepKalux 3aBUCUMOCTH, CBSA3bIBAIOILUX BEJIIMYUHBI: CKOPOCTh, BPEMH,
paccTosiHue, I1I€Ha, KOJUYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeMs, OOBEM palbOTHI.
EnuHunpsl n3MepeHusi: Maccbl, CTOMMOCTH, PAacCTOSIHUSI, BpEeMEHH, CKOpocTU. CBs3b MEXIY
€AMHMILIAMU U3MEPEHUS KaXK101 BEJIINYMHBI.

Pemienne 3ajauy, CBS3aHHBIX C OTHOIIEHUEM, IPONOPLUOHAIBHOCTBIO BEJIMYMH,
IPOLIEHTAaMU; pEeIlIeHNEe OCHOBHBIX 33/1a4 Ha JPOOU U MPOLIEHTHI.

OrneHka U MPUKHUIKA, OKpyTrieHue pe3ynbrata. CocraBieHre OyYKBEHHBIX BBIPRKEHUH 110
YCIIOBHIO 33Jauu.

[IpencraBieHne AaHHBIX C MOMOINBIO Tabmui u auarpamm. CroiduaTbie AMArpamMMbl:
YTEHUE U IOCTpoeHHe. YTeHne KpyroBbIX TUarpaMM.

Harasignas reomerpust

Harnsiiaele npeacraBieHus o GUrypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, YIoJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

B3auMHoe pacnosiokeHue JAByX MpSAMBIX Ha IUIOCKOCTH, MapajuleibHble IpsMBIE,
NEepIEeHIUKYIIApHbIE MpsiMble. 3MepeHue paccTOsIHUM: MEXIy ABYMs TOYKaMHU, OT TOYKH J0
OpsSMOM, JJIMHA MapIIpyTa Ha KBaApaTHO ceTke.

W3mepeHne M NOCTPOECHHE YIJIOB C NOMOUIbI TpaHCIOpTHpa. Buasl TpeyroiabHUKOB:
OCTPOYIOJIbHBIN, MPSIMOYIOJbHBIN, TYNOYTOJNbHbIH, pPaBHOOEAPEHHBIN, PaBHOCTOPOHHHA.
UeTbIpE€XyrobHUK, IPUMEPBI YETHIPEXYTOIbHUKOB. [IpsIMOYTrosIbHUK, KBaJpaT: UCIIOJIb30BAaHUE
CBOWCTB CTOpOH, YIJIOB, AuaroHaieil. Mzo0pakeHne reoMeTpuyeckux GUryp Ha HeIMHOBAHHOM
Oymare c MCIOJNb30BaHUEM LMPKYIs, JUHEHKHU, YrojpHUKA, TpaHcrnoptupa. [loctpoeHus Ha
KJeTyaTtoil Oymare.

[Tepumerp mHOTOYTONBHUKA. [ToHATHE TUTOMANN GUTYPBI, €AUHUIBI U3MEPEHUS TIOMIA IH.
[TpubnmxéHHOe u3MepeHue IUIomWaau Quryp, B TOM 4YHCIE Ha KBaJIpaTHOW CETKe.
[TpubnmxEHHOE U3MEPEHNE AJTMHBI OKPYXHOCTH, TUIOIIAIU KpyTa.

CuMMeTpHs: LIEHTpaJlbHAsA, OCEBas U 3epKajbHasi CAMMETPHUH.

[TocTpoeHne CUMMETPUYHBIX QUTYP.

Harnsinuele mpenacTaBieHHss O MPOCTPAHCTBEHHBIX (Urypax: Mapajulesenumes, Kyo,
npusMa, nupaMuaa, KOHyc, HWIMHIP, map U chepa. M3o00pakeHrne mpocTpaHCTBEHHBIX (uryp.
[Tpumepel  pa3BEPTOK MHOTOTPAaHHMKOB, LWIMHApa M KoHyca. Co3gaHue Mopenen
IIPOCTPAHCTBEHHBIX (UTyp (M3 OymMaru, NpoBOJIOKH, MJIACTUIIMHA U IPYTUX MaTepUAJIOB).

[Tonstne 00bEMa, enMHUILBI U3MepeHuss 00bEMa. OOBEM MPSIMOYTOJIBHOTO Napaiselenunena,
KyOa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl yueOHOro kypca «MaTemaTukay
XapaKTepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW IKOJIbl, K UCIOJb30BAaHUIO 3TUX JOCTUKEHUU B IPYTUX HAyKax U MPHUKIAIHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas.,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO OoO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTU MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPHUH OOpa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUITHIO MAaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIEHUHN, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW NEATETbHOCTH, ITArloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKON IEATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAaHMS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHHS 3[J0POBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4elIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM IS pelleHus 3ajgad B o0JacTu
COXPAHHOCTH OKPYKAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIICHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYKAIOIIEH Cpebl, OCO3HAHUEM TI00AILHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U myTel X pelieHus;

8) amanTanus K M3MEHAIUMCS YCJI0BUSM CONMATbHOM M PUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEOMPENEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JIEATENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX



Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHUU HOBBIX 3HAHH, B TOM 4Yucie (HOPMYIHPOBATH UICH,
HOHATHS, TMIIOTE3bl 00 0OOBEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh IPUHUMAEMBbIE PELICHUS U
neicTBus, GopMyJInpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeliCTBHS

Ba3oBrble JJornueckue aeicTBus:

® BLBIABJIATH U XApPaKTCPU30BATHL CYHICCTBCHHBIC IIPHU3HAKW MATCMATUUYCCKHUX O6’bCKTOB,
MOHSTHUM, OTHOIICHUH MEXIY MOHATHAMH, (OPMYIHPOBATH OMpENeTICHUs TMOHSATHI,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK Ki1acCU(DUKAIIIK, OCHOBAHHS JIJIs1 000OIICHUS 1
CpPaBHEHHUS, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

e BOCHpUHUMATH, (POpMyTUpOBaTH M MPeOOPa3OBHIBATH CYXKICHHS: yTBEPAUTEIBHBIC U
OTpUIATCIIbHBIC, CIUMHUYHBIC, YACTHBIC U O6HII/I€, YCJIOBHBIC,

® BBISIBJIATh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUUs B (aKTax,
TaHHBIX, HAOJMIOACHUSIX W YTBEPKACHUSX, MpearaTb KPUTEPUU Ui BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

e JieNaTh BBIBOABI C KCIIONB30BAHUEM 3aKOHOB JIOTHKHU, AECTYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTeIbCTBA MATEMATHYECKUX YTBEPKACHUHN (IIPSIMBIE U OT MPOTUBHOTO),
MMPOBOAUTL CaMOCTOSATCIBHO HCECIOXHBIC OOKAa3aTCJIbCTBA MATCMATHYCCKUX (1)aKTOB,
BBICTpauBaTh apryMEHTalUI0, MIPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
CcOOCTBEHHBIE PacCyX/ICHUS;

e BpIOMpaTh CcHocoO pemieHUs ydeOHOW 3adauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh HauOojee MOAXOMAAIIUN C YUETOM CaMOCTOATEIHHO BBIICTIECHHBIX
KPUTEPUEB).

ba3zoBbie ucciieqoBaTe/IbCKUe 1eHCTBUSA

® UCIIOJIB30BAaTh  BOMPOCHI KAk  HMCCIENOBATEIbCKHI  WHCTPYMEHT  IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (GUKCUPYIOIIHE MPOTHBOPEUNE, TPOOTIEMY, CAMOCTOATEIHEHO
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
HO3UIUI0, MHCHHE;

® TPOBOAUTH IO CAMOCTOSTENILHO COCTaBJICHHOMY TIUJIaHY HECIOXKHBIM JKCIEPUMEHT,
HEOOJIbIIOE UCCIIEOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTu4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]TY COOO0M;

® CaMOCTOSTENIbHO (POpMyIHpPOBaTh 0OOOIIEHUS M BBIBOBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, WCCIICIOBAHMsI, OIEHUBATh JIOCTOBEPHOCTH IOJYyYEHHBIX pE3YyJIbTaTOB,
BBIBOZOB M 000OIIEHNI;

® JIPOTHO3UPOBATH BO3MOKHOC Pa3BUTUE ITPOLECCA, a TAKKEC BIABUTI'aTh IIPEAIIOJIOXKECHUA O
€T0 pa3sBUTUH B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

® BbIIBJIATH HCAOCTATOYHOCTh U N30BITOYHOCTD I/IH(bOpMaIII/II/I, JaHHBIX, H606XOHI/IMI)IX JJIA
peleHus 3a1auu;

e BBHIOMpATh, AHATU3UPOBATh, CHUCTEMATHU3MPOBATh W HMHTEPIPETUPOBATH HHQPOPMAIUIO
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;



e BBIOMpaTh (OpMY NpencTaBieHUs WHPOPMAMK U WUTIOCTPUPOBATH pellacMble 3a/laun
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

® OICHMBATH HAAEKHOCTh MHPOPMALMU 10 KPUTEPUSAM, IPEUIOKEHHBIM YUUTENIEM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe el cTBHA:

® BOCHpPUHUMATh U (OPMYJIHUPOBATH CYXKICHHMS B COOTBETCTBUHU C YCIOBHUAMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOK TOYKY 3pEHHMS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEUICHUs 3aJa4d, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

® B X0j€ OOCYXJCHHS 3a/1aBaTh BOMPOCHI 0 CYIIECTBY OOCYKIAeMOM TeMbI, MPOOIEMBI,
pelaeMoil 3a1auM, BbICKa3bIBaTh UJIEU, HALIEJICHHbIE HA ITOMCK PELICHMS, COIOCTABIIATh
CBOHU CYXJIEHUS C CY)KIEHHUSAMM APYrHMX YYaCTHUKOB JHajora, OOHapy>KMUBaTh pa3ivyue
U CXOJCTBO MO3MIMH, B KOPPEKTHOH ¢opme (OopMyIHpOBaTh PaA3HOIIACUS, CBOH
BO3PaXEHHUS;

® [PEJCTABIIATH PE3YJbTaThl PELICHUS 3a/Ja4yd, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a/ad TPE3CHTAMUA U
0COOEHHOCTEH ayTUTOPUH;

® [IOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUIYAIBHOW pabOTHI IpU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

® [PUHMMATh 1I€JIb COBMECTHOH JeATEeNbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHON
paboThl, pacipeneisaTb BUbl padoT, JOrOBApUBAThHCS, 00CYK/AaTh MPOLECC U PE3yJIbTAT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® yYacTBOBATh B IPYMIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHHSMH, MO3TOBBIC
HITYPMBI U IPYTHUE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOH JICHCTBHSA
C JIpYT'MMH 4YJI€HAMU KOMAaH[Ibl, OLEHUBATh KayeCTBO CBOEI0 BKJIaJa B OOIIMI MPOJIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranusanus:
® CaMOCTOSITEIbHO COCTaBJISATh IUIaH, AITOPUTM pELIEHUs 3aJaud (WM €ro 4acTh),
BbIOMpaTh CHOCOO peleHUs ¢ Y4ETOM HMEIOLIUXCSl PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEHM, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOW MH(OpMaIuy.
CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:
e BIAJETh CrocO0aMU CaMONPOBEPKH, CAMOKOHTPOJS Tpoliecca U pe3yibTaTa PELIeHUs
MaTeMaTHYeCKOM 3a1a49u;
® NpPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIpH PEIICHHUU 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JIETEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OILIEHWBATh COOTBETCTBUE DPE3yJbTaTa JEATEIBHOCTH IOCTABIECHHOW LENM U YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJIH HEJIOCTUKEHHUS LIEJIH, HAXOAUTh OLINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K xoniy oOydeHuss B S kJjacce 0OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTICHUS

[TornMaTh ¥ MPaBUIBLHO YMOTPEOIATh TEPMUHBI, CBSI3aHHBIC C HATYpaJbHBIMU YUCIIAMU,
OOBIKHOBEHHBIMH M JIECATUYHBIMU APOOSMHU.



CpaBHUMBATh U yNOPSAJOUUBATH HATypaldbHbIE YMCIA, CPABHUBATh B MPOCTEUILINUX CIIydasx
OOBIKHOBEHHBIE IPOOH, ACCSITHYHBIC APOOH.

CoOTHOCUTH TOYKY HAa KOOPJIMHATHOW (YMCIIOBOW) MpPSIMOW C COOTBETCTBYIOIIMM €M
YUCJIOM U M300paxkaTh HATypalbHBIC YHCIIa TOYKAMH Ha KOOPAUHATHOM (YUCIIOBOM) IPSMOIA.

Beimonusate apudmMerndeckue NEHCTBUS ¢ HATYpPAIBHBIMU YUCIIAMHU, ¢ OOBIKHOBEHHBIMU
JIPOOSIMH B TIPOCTEHIITUX CITydasX.

BrInonaHsTe NpoBEpKY, MIPUKUIKY PE3YJIbTATA BHIUUCICHUH.

OKpyrasaTh HATypaJIbHBIC YHCIIA.

Pemenne TeKCTOBBIX 3224

Pemath TekcTOBBIC 3aMaun apUPMETHUECKUM CIIOCOOOM U C IMTOMOIIBI0 OPTAaHH30BAHHOTO
KOHEUYHOTO Tiepebopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemiate 3amauu, conepikaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUMHBI: CKOPOCTb, BpeMsl,
paccTosiHue, 1ieHa, KOJIMYeCTBO, CTOUMOCTb.

Hcnonk30BaTh KpaTKUE 3aITUCH, CXEMBI, TAOIHUIIBI, 0003HAYCHUS IIPH PEIICHUH 3a7a4.

[Tonp30BaThbCsi OCHOBHBIMHU €MHUIIAMHU U3MEPEHUS: [IEHbI, MacChl, PACCTOSAHUS, BPEMEHH,
CKOPOCTH, BBIpaXXaTh OJTHU €IUHUIIbI BEJIMUUHBI YepPE3 JIPYyTHE.

W3Bnekatp, aHANIU3UPOBATh, OLEHUBATh MH(POPMAIINIO, MPEACTABICHHYIO B TaOIHIle, Ha
CTOJIOYATOW JauarpaMMme, UHTEPIPETUPOBATH MPEIACTaBICHHBIC JAaHHBIC, UCIOIL30BaTh JIaHHbBIC
MIpY pelIeHUHU 3aa4.

Harasanas reomerpust

[lonb30BaTbcsl TreOMETPUYECKUMHU TMOHATHUAMM: TOYKa, MpsMas, OTPE30K, Jyd, Yroll,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaUTE TMpUMEPHl OOBEKTOB OKPYXKAIOMIETO MHpa, UMEIOMUX (GOpMYy H3YUEHHBIX
reoOMEeTpUIeCcKuX puryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJaMU: BEpUIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: yroJi, BEpIINHA, CTOPOHA, AUAroHallb, C OKPY>KHOCTBIO: PaJInyC, TUAMETP,
LEHTP.

N300paxarh M3yyeHHBbIE T€OMETpUYEeCKHEe (UIypbl Ha HEITMHOBAaHHOM M KJIETYaTOM
OyMmare ¢ TOMOIIBIO ITUPKYJIS ¥ TUHEHKU.

HaxoauTh AIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHUEM C TIOMOINBIO JTHMHEHKH,
CTPOUTH OTPE3KH 33JaHHOU ITTMHBI; CTPOUTH OKPYKHOCTh 3a/IaHHOTO paJuyca.

Hcrnonb30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaApaTa JJIsl UX TMOCTPOCHHUS,
BBIYMCIICHUS TUIOIIA/IN U TIEPUMETpA.

Brruucnsate nepuMeTp U IIIONIaAs KBaapara, MpsSMOYroJIbHUKA, (GUTYP, COCTABICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4HcCIie (GUTYD, U300pKEHHBIX HA KJIETYaTON Oymare.

[Tonp30BaTbCcsi OCHOBHBIMM METPUYECKUMH E€IUHUIIAMU W3MEPEHUs UIMHBI, TUIOIIA/IH,
BBIPAXKATh OJHU €AVHUIIBI BEIMYMHBI U€pe3 IpYTrHe.

Pacnio3naBare mapamienenunesn, KyO, MCIOJIB30BaTh TEPMHUHOJIOTHIO: BEpIINHA, pedpo,
rpaHb, U3MEPEHHsI, HAXOUTh U3MEPEHUS NapajuieNenunena, Kyoa.

Beruucnsate 00bE€M KyOa, mapajuienenurena Mo 3aJaHHbIM H3MEPEHHSM, TOJb30BaThCs
eMHHUIIAMU U3MEpEHUst 00bEMA.

Pemate HecnoXHBIC 3a7aud Ha W3MEPEHHE T€OMETPHUYECKHUX BEIWYUH B MPAKTHYCCKUX
CUTYaIUsX.

K xoniy oOydeHuss B 6 kJacce 0OOydarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTIECHUS

3HaTh ¥ IOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3TUYHBIMU BUJIaMU YHCEN M CIIOCO0aAMH HX
3aMmucH, MEPEXOIUTh (€CIM 3TO BO3MOXKHO) OT OJTHOHM (hOPMBI 3aMMCH YHCIIa K IPYTOM.

CpaBHUBaTh W YHOPSAOYMBATH IIETbIE 4YHCIA, OOBIKHOBEHHBIE W JIECATHUYHBIE IPOOH,
CpPaBHUBATh YMCIIA OJTHOTO U Pa3HBIX 3HAKOB.



BbImonHATh, coyeras yCTHbE M THCbMEHHBbIE NPUEMBI, apudMeTHuecKue ACUCTBUS C
HaTypalIbHBIMM M LEJIBIMU YHUCIAMH, OOBIKHOBEHHBIMHM M  JECATUYHBIMU  JIPOOSIMH,
MI0JIO’)KUTEIBbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

BbruncisaTe 3Ha4€HHs YUCIIOBBIX BBIPAXKCHUM, BBITIOIHATh IPUKHUIKY U OLICHKY pE3yJIbTaTa
BBIYUCIICHUH, BBIOMHATh NPeoOpa3oBaHUS YHCIOBBIX BBIPAKCHH HAa OCHOBE CBOWCTB
apupMETUUECKHUX JICHCTBUM.

CoOTHOCUTH TOUKY Ha KOOpPAMHATHON MpPsIMOW C COOTBETCTBYIOIIMM €l YHCIOM U
n300pakaTh yMciia TOYKAMU Ha KOOPAMHATHOM NPSAMOMN, HAXOJUTh MOYJIb YUCIIA.

CoOOTHOCUTB TOUKH B IIPAMOYIOJIBHON CUCTEME KOOPAMHAT C KOOPANHATAMH 3TOM TOUKH.

OKpyrasTh LebIe YhCiia U JeCATUYHbIE JPOoOU, HAXOIUTh IPUOIMKEHUS YUCel.

YucnoBble 1 OyKBEeHHbIE BbIPAKEHUSA

[TonnmaTh U ynoTpeOIATh TEPMHHBI, CBSA3aHHBIC C 3aIUCHIO CTENECHHM YHCIA, HAXOAUTh
KBaJpaT U KyO 4Mcia, BEIYUCIATH 3HAUEHHsI YMCIIOBBIX BEIPAXKEHUH, COJIepKaIUX CTETIEHU.

ITonb30BaTbCs MpU3HAKaMHU JEIMMOCTH, PACKIIAbIBaTh HATYpaJbHbIC YHUCIIA HA IIPOCTHIE
MHOKHTEIH.

[Tonb30BaThcs MacmITaboOM, COCTABIATh IPONOPLUU U OTHOLLIEHUS.

Hcnonb3oBath OYKBbI 17151 0003HAUCHMSI YUCEIT IPU 3aIIMCU MaTeMaTHYECKUX BBIPAXKEHUH,
COCTaBIIATH OYKBEHHBIC BBIPAKEHUS U (HOPMYJIbI, HAXOIUTH 3HAYCHHUS OYKBEHHBIX BBIPAKCHHIA,
OCYILECTBIISA1 HEOOXOIMMBbIE MTOACTAaHOBKH U IPe0Opa3oBaHMUsL.

Haxoauts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penienne TeKCTOBBIX 32124

Pemate MHOTOIIArOBBIE TEKCTOBBIE 3329l apU(METHYECKIM CIIOCOOOM.

Pemars 3amaum, cCBs3aHHBIE C OTHOIICHHEM, IPONOPLUOHAIBHOCTBIO  BEIUYMH,
NPOIICHTAMH, PEIIaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOU U MPOLIEHTHI.

Pemars 3amaum, comeprkaniye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYMUHBL: CKOPOCTh, BPEMH,
paccTosiHue, 1eHa, KOJMYECTBO, CTOMMOCTb, MPOU3BOAMTEIBHOCTh, BpeMs, 00bEM padoThI,
UCTONB3ysl apu(MeTHyeckue [JeMcTBUS, OLIEHKY, NPUKUAKY, I[0Jb30BaThCcsid EIUHHUIIAMU
WU3MEPEHUS COOTBETCTBYIOIIMX BEJIUYMH.

CoctaBnsaTh OYKBEHHBIE BBIPRKEHUS 110 YCIIOBHIO 33/1a4H.

N3Bnekars uHpOpMAIINIO, TPEICTABICHHYIO B TAaOJIMIIaX, HA JTUHEHHOM, CTOIO0YATON WITH
KpYroBOW JMarpaMMax, MHTEPIPETHUPOBATh INPEACTABICHHBIE JAaHHBIE, MCIIOJIb30BaTh JAHHbIE
IIPU PELICHNH 3a/1a4.

[TpencraBasaTs HHGOPMALHMIO C TOMOIIBIO TAOIHUL, TUHEHHOM U CTOJIOUATON AUarpamM.

Harasanas reomerpus

[TpuBOANTE NpUMEPBHl OOBEKTOB OKPYKAIOLIETO MHUPA, MMEIOUIMX (OPMY H3YHUEHHBIX
F€OMETPUUECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTyp, MPUMEphl PABHBIX M CHUMMETPHYHBIX
buryp.

N300paxaTh C TOMOIIbIO IUPKYJsS, JIMHEHKH, TPaHCIOPTHpAa HA HEJIMHOBAaHHOW U
KJeTyaToil Oymare H3y4yeHHblEe IUIOCKHME TIeoMeTpudeckue QUrypsl M KOHGUIypaluH,
CUMMETpPUYHBIE QUTYDBI.

[Tonp30BaTbcss TEOMETPUUECKUMH — TMOHSTHUSMHU:  PaBEHCTBO  (GUIYp, CHMMETpus,
HCITOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCh CAMMETPHH, LIEHTP CHMMETPHH.

HaxoauTe BenWYMHBI YITIOB HM3MEPEHUEM C IOMOINBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI
3alaHHOM  BEJIMYMHBI, T[I0Jb30BAThCS NIPU PEIIEHWH 3a4ad TIPaJyCHOM MEpOW YIJIOB,
pacro3HaBaTh HAa YEPTEKAX OCTPBIH, IIPSIMOU, Pa3BEPHYTHIA U TYIIOW YIJIBL.

BeluncnaTe JUIMHY JIOMaHOM, NEPUMETP MHOTOYI'OJIBHHMKA, ITOJIb30BAaThCA EIMHHUIIAMH
W3MEPEHUS IIMHBI, BBIPAXXaTh OJHU €MHMIIBI U3MEPEHHUS JUIMHBI Yepe3 IpYyTHeE.

Haxoauts, ucrob3ys 4epTExRHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKAY ABYMs TOUKAaMH, OT
TOYKH JI0 NIPSIMOM, JUIMHY ITyTH Ha KBaJIpaTHOMN CETKE.



Bbuucnare miomanbs QUryp, COCTAaBICHHBIX U3 MPSIMOYTOJIbHHUKOB, HCIIONb30BaTh
pa3OueHue Ha HpPSIMOYTOJbHHMKM, Ha paBHbIe (DUIYpbI, AOCTpauBaHHE 10 HPSIMOYIOJIbHUKA,
IIOJIB30BAaTbCd OCHOBHBIMM €IMHULIAMM H3MEPEHMS IUIOLIAJAM, BBIPAXKAThb OJHU CIMHMIIBI
M3MEpEHUS IUIOIAJHN Yepe3 ApyTHe.

Pacno3naBare Ha MOZENSAX M M300pAKEHUSX MUPAMUAY, KOHYC, HWIMHIP, UCIIOIb30BaTh
TEPMUHOJIOTHIO: BEpIlIMHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJIETYaTOW Oymare mpsMOYTOJIbHBIN apaieenue.

Bbruucnate 00b€M NpSAMOYTOJIBHOTO Mapajuienenunena, Kyoa, mojb30BaTbCsi OCHOBHBIMU
€IMHULIAMU U3MepeHus 00béMa;

Pemate HeciokHBIE 33/1a4M HA HAXOXKJICHHE T'€OMETPUYECKUX BEIMYUH B IPAKTUYECKUX
CUTYalUsX.



TEMATHYECKOE INTAHUPOBAHHUE
S KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypebi
1 Harypanbnsle uncia. JleicTBus ¢ 43 1 Bbu6moreka [JOK
HATypaJbHBIMU YHCIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsanas reomerpus. JIluanum Ha 12 1 2 bu6nmorexa LIOK
INIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 ObpiknosentbIe Apodn 48 1 https://m.edsoo.ru/7f4131ce
bubmuoreka [{OK
4 Harnsanas reomerpusi. MHOTOyrosibHUKH 10 1 1 hitps://m.eds00.ru/7f4131ce
bu6nunorexa LIOK
° JlecaTurrbIe Apodn 38 L https://m.edsoo.ru/7f4131ce
6 Harnsannas reomerpus. Tena u purypsl B 9 1 bubmmnoreka HOK
POCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nmorexa LIOK
! [osTopenme i 0bodmennue 10 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 170 6 4

[NPOT'PAMME
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6 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/l OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06paz0OBATEIBHBIE
padoTbI padoTbI pecypes
bu6nmoreka [IOK
! Harypanbieie umcia 30 . https://m.edsoo.ru/7f414736
2 Harnsgnas reomerpus. [psvbie Ha 7 Bbu6motreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubmuoreka [IOK
3 /lpodu 32 4 . https://m.edsoo.ru/7f414736
bubnunoreka LIOK
4 Harnsnnas reomerpus. Cummerpus 6 1 hitps://m.eds00.ru/7f414736
bubmmoteka IIOK
> Bripaxcermi ¢ Oyxsann 6 1 https://m.edsoo.ru/7f414736
6 Harmsaanas reomerpust. @urypsl Ha 14 1 1 bubmuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonoxurenpHble U OTPULIATEIIBHBIE 40 3 bubmmnoreka HOK
qucna https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
8 llpecTaBieHue NaHHBIX 6 1 https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 1 bu6muoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, 060061IeHNE, 20 1 bubnunorexa LIOK
cUcTeEMaTU3anus https://m.edso0.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 12 5
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ITPOI'PAMMA YYEBHOTI'O KYPCA «AJITEBPA» (7-9 KJIACCBI)

INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCSI OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO 00IIero o0Opa3oBaHMs: OHa
o0OecrieunBaeT U3y4eHHUE IPYruxX JTUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TAaK U T'YMaHUTapHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydvaomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandyeckux abCTpakiui, croco0e OTpa)KeHHsl MaTeMaTHYeCKONW HayKoW SBICHUH U
IPOLIECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aanTaluyd B COBPeMEHHOM IudpoBoM obumiecTBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBaTh yTBepkAeHU. OcBOeHHE Kypca anreOpsl oOecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNE M KOHKPETH3aIUio, abCTparupoBaHWE W aHAIOTHIO.
OOyuenne anreOpe mpeaAnonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOyyaromuxcsi, TMO3TOMY CaMOCTOSITEIbHOE  pELIEHUE 3ajJady  SBJSETCS  peaju3anuei
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MeTonWYeckue JIuHuH: «Yucna u
BBIUNCIICHUS», «ANreOpandyeckue BbIpAXKEHUS», «YPABHEHMS U HepaBeHCTBa», «DyHKUUNY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xone n3ydeHus yueOHOro Kypca
00y4aroIuMCsl TPUXOAUTCS JJOTHUYECKH PACCYKAaTh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Airedpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4ecKoro oO0pa3oBaHUA U
CIOCOOCTBYIOIIIME OBJAJACHUIO O0YyYarolmMMHUCS OCHOB YHHMBEPCAIBHOI'O MAaTeMaTHUYeCKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHuUM «Uucia W BBIUUCICHUS» CIYXKUT OCHOBOW JUIsl JajbHEHILIEro
U3YYEHUsS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS JIOTMYECKOTO MBIIICHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX i MOBCEJHEBHOM >XKM3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YpPOBHE
OCHOBHOT'O 00I[ero 0O0pa3oBaHUsl CBSI3aHO C pallMOHAJIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
(dhopMHUpPOBAHUEM TIPEACTABICHUI O JEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamvecKkux JHHHUN — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHMIO Yy  OOydaroluxcs
MaTeMaTUYeCKOro ammnapara, HEOOXOAMMOIOo /Jisi pELIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yueOHBII  MaTepuan TPYNNHPYEeTCs BOKPYT  palMOHAIbHBIX  BBIpaXeHWil.  Anredpa
JEMOHCTPHUPYET 3HAUEHUE MATEMATUKH KakK SI3bIKA JJI IIOCTPOEHUS MAaTEMaTHUYECKUX MOJENEH,
OIMCAaHU MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus anredpe BXOAAT TakKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJIEHHS, HEOOXOAMMOTO, B YacTHOCTH, JUIA
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PacCYXJICHUU.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHue
o0ydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEeMaTHYSCKON MOJIETH /I OTHCaHUs



U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INPOLIECCOB M SIBICHUI B mpupone u odmiectBe. M3ydenue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUsS MCIIONIb30BaTh pa3IMyuHbIe
BBIpa3UTENbHBIE CPEJICTBA S3bIKAa MAaTEMAaTUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MAaTEMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJBTYpBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo yudeOHOMY IUIaHy B 7-9 Kjaccax wH3y4yaercs ydeOHBIM Kypc «Aunredpay,
KOTOPBI BKIIIOYAET CIEAYIOUIME OCHOBHBIE pasflienbl coiepxaHus: «Yuciaa U BBIUMCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUN Y.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 vacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kimacce — 102 gaca (3 gaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

Jliist peanu3anuu mporpaMMBbl UCIIONIB3YIOTCS YUSOHUKH, TOMYIICHHBIE K UCTIOIb30BAHUIO
IpU peaju3aluid UMEIOUIMX TOCYIapCTBEHHYIO aKKPEeIUTAIMI0 00pa30BaTENIbHBIX MPOTpamMm
HAYaJIbHOTO OOIIEro, OCHOBHOT'O OOIIEr0, CPeAHEro oOmero oOpa3oBaHMs OpPTaHU3AIMSIMH,
OCYIIECTBISIOIUMU  00pa3oBaTeNbHYI0 JAESITeNbHOCTh, MPUKAa30M MUHIPOCBEUICHHUS OT
21.09.2022 Ne 858 (¢ usmenenusimu ot 21.02.2024 Ne 119):

Marematuka. Amnrebpa: 7-ii kiacc: 0a30BbIi  ypoBeHb: YyueOHUK; 15-¢ wu3manue,
nepepaborannoe / Maxkapeues HO.H., Munmox H.I'., Hemkxo K.M. um np.; mox pen.
TensikoBckoro C.A. AkumronepHoe o6miectBo «M3marensctBo "[IpocBemenue»;

Maremaruka. AnreOpa: 8-ii kmacc: 0a30BBIH  ypoBeHb: y4eOHWK; 16-¢ wu3manue,
nepepaboranHoe / MaxkapeiueB FO.H., Munmoxk H.I'., Hemkor K.M. wm g1p.; mom pen.
TensikoBckoro C.A. AkunoHepHoe obmecTBo «M3natenscTBo "[IpocBemmenue;

Marematuka. Anrebpa: 9-ii kmacc: 0a30BbIi  ypoBeHb: Yy4eOHUK; 15-¢ wu3manue,
nepepaborannoe / Maxkapeues HO.H., Munmox H.I'., Hemkxos K.M. um np.; mox pen.
TensikoBckoro C.A. AO «M3gatensctBo "[IpocBenieHue ».

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATUYHbIE, MEPEXOoa OT OAHON (opMbl 3amucu Apoleilt K
npyroii. IloHsATHE palMOHATIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPSAJOUYNBAHUE PAlMOHAIBHBIX
yucen. ApudMeTrnueckue NeiCcTBUS ¢ pallMOHANIbHBIMU YMCiIaMu. PemeHue 3agad u3 peaibHOR
IIPAKTUKHU Ha YacTH, Ha JApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, Mpeodpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIpe/ieNIeHus], 3auCh OonbiuX yuceln. [IponeHTsl, 3anuce IpoOIEHTOB B BUAE ApoOU U
JIpoOu B BHJIE MPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha MPOILEHTHI, PELICHNE 33a]au U3 peabHOU
MPAKTHKU.

IIpuMeHeHne IPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATyPaJIbHbIX YUCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsSIMast U 00OpaTHast IPONOPLHUOHAIBHOCTH.

Auredpanyeckune BbIPaKeHHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEeMEHHOW. JlOMmycTUMBble 3HAYEHHUS
nepeMeHHbIX. IIpencraBieHre 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIBI.
Boruucnenus no ¢popmynam. [IpeoOpazoBanne OyKBEHHBIX BbIpaXKEHHM, TOKIECTBEHHO PAaBHbIE
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BBIpa)KEHUS, TPaBUIIa NPeoOpa3oBaHUs CYMM M TPOM3BENEHHH, MMpaBHuia PACKPBHITUS CKOOOK U
MPUBEICHUS OIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHbBIM I10Ka3aTeIEM.

OpnHouneHbl 1 MHOrowieHbl. CteneHp MHOrouieHa. Cio)keHue, BBIUUTaHUE, YMHOKEHUE
MHOrouaeHoB. dDopMynbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBagpaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOXHUTEH.

YpaBHeHusI 1 HePaBEeHCTBA

VYpaBHEeHHE, KOPEHb YpaBHEHHMs, MpaBuUia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCHUIHLHOCTh
YpaBHEHUU.

JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOW, YMCIIO KOPHEH JIMHEWHOrO YpaBHEHUS,
peuieHue JIMHEHHbIX ypaBHeHUM. COCTaBIICHHME YpaBHEHHMI IO YCIOBHUIO 3ajadyu. Perienue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPABHEHUH.

JluneitHoe ypaBHEHHE C JABYMS MepeMeHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHUU ¢ JByMs TIEPEMCHHBIMU. PelieHne cucTteM ypaBHEHUU CIIOCOOOM IOACTAHOBKH.
[Ipumepsl penieHus: TEKCTOBBIX 337a4 € TOMOILbIO CUCTEM YPaBHEHHIA.

DOyHKIUUHA

Koopaunara Touku Ha mnpsMol. YUucioBble NPOMEXKYTKU. PaccTosiHue Mexny AByMs
TOYKaMHU KOOPJAMHATHON IIPSIMOM.

[TpssmoyronbHast cucrema koopauHat, ocu OX u Oy. AOcmucca u opauHaTa TOYKH Ha
KOOpAWHATHON mmiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTel. [lonartue Qynkuuu. [padux ¢ynkuuu. CpoiicTBa (QyHKUIHUH.
Jluneitnas ¢ynkims, e€ rpapuk. ['padux Gynkuuu y = |X|. ['paduueckoe perieHne JTUHEHHBIX
YPaBHEHUM U CUCTEM JIMHEHUHBIX YPaBHEHUM.

8 KUIACC

Yuciia ¥ BbIYMCICHHSA

KBagpatHslii kopeHb u3 uuncna. Ilonstue o0 wuppanumoHanbHOM uucie. Jlecstuynbie
NpUOIMKEHNS UppalMOHaIbHBIX uncen. ColicTBa apuMeTHYecKuX KBaJpaTHBIX KOPHEH U UX
OpUMEHEHHe K MpeoOpa3oBaHUIO YHMCIOBBIX BbIpRKEHUH M BblUMCIEHUSAM. [lelicTBUTENbHBIE
qyucia.

CreneHs ¢ 1eqbIM ITOKa3aTenaeM U e€ cBoiicTBa. CTaHJapTHas 3alKCh YHCIIA.

Anrebpanyeckue BelpakeHUsIAJredpandeckue BbIpakeHust

KBanpaTHblil TpEXUIIEH, pa30XKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWMCTBO anredpamdeckoi Jpobu. CroxeHue,
BBIUMTAHNE, YMHOXKEHHE, JIeJeHne aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS M MX
npeoOpazoBaHue.

VYpaBHEHMS U HEpaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMmyna KopHell KBajapaTHoro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, cBOAALIMXCA K JUHEWHBIM W KBaJapaTHbIM. Ilpocreiimue apoOHO-
palHOHAIbHBIE YPABHEHUS.

['paduueckast MHTEpIIpeTalsl YpaBHEHHH C JABYMS NMEPEMEHHBIMU M CHUCTEM JHMHEWHBIX
YpaBHEHUN C JBYMs IepeMeHHbIMHU. [IpumMepbl pemeHus cucTeM HEIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

UuciioBble HEpaBeHCTBA M HX CBOMCcTBA. HepaBeHCTBO ¢ OOHOW IEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OAHOW mepeMeHHOM. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOI.

OyHKIMNPYHKIUT

[Tousitue ¢pynkuuu. OOMacTh ONMpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHkiuu. CriocoObl
3aaHus QYHKIIHM.



I'papux Pynxmuu. UYrenue cBoicTB ¢(yHKIMH 1o e€ rpaduky. Ilpumepsr rpadukos
GbyHKIMI, OTpa)karouuX peaabHble MPOLECCHI.

OyHKIUHY, ONHMCHIBAIOIINE MPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['padudeckoe pemeHne ypaBHeHHUi i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIA, KOHEUYHbIE U OECKOHEUYHBIE J1ECATUYHbBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JICHCTBUTENBHBIC 4YHCIA KaK OCECKOHEUYHBIC
JIecsTHUHble  JapoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXIY  MHOXXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKUe IEHUCTBUS C JAECWCTBUTEIbHBIMU
YUCIIAMH.

Pasmepsl 0OBEKTOB OKpYXKAIOIIETO MHpPA, AJTUTENBHOCTH IPOLIECCOB B OKPYKAIOIIEM
MHUpe.

[Tpubmmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpuOMKeHus. OKpyrieHHe 4YHCell.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHNUH, CBOAAIIMXCS K JIMHEMHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pelnieHus ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENECHEH
Pa3oKEHUEM Ha MHOKUTEIIU.

Pemienne  npoOHO-pallMOHAIBHBIX ~ ypaBHeHWH.  PemeHue  TEKCTOBBIX  3ajad
anredpandeckuM METOAOM.

VYpaBHeHHe ¢ OBYyMsl MEpPEMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEWHBIX
YpaBHEHUN € JByMsl NEpEMEHHbIMU. PellieHune cucrteMm JByX YpaBHEHHMH, OJIHO U3 KOTOPBIX
JUHENHoe, a Ipyroe — BTOpol creneHu. ['paduueckas uHTEpHpeTanusi CUCTEMbl ypaBHEHUH C
JBYMS [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne JNMHEMHBIX HEPABEHCTB C OJHOW NIEPEMEHHOW. PemieHue cucrteM JIMHEMHBIX
HEpaBEHCTB C O/HOW mepemeHHOM. KBaapaTHble HepaBeHCTBa. ['paduueckas umHTepHpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

OyHKIMPYHKIUT

KBagpatuunas ¢ynkuus, e€ rpapuk u cBoictBa. [lapabona, KOOpAMHATHI BEPUIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , u ux cBoiicTsa.

Yucosble nocien0BaTeIbHOCTH YHCI0BBIE OC/Ie10BATEIbHOCTH U IPOrPecCHH

[TonsiTHe YMCIIOBOM TMOCIEAOBATEILHOCTH. 3aJJaHue TOCIE0BATEIIbBHOCTA PEKYPPEHTHOM
dopmynoit u popmysoit N-ro uieHa.

Apudmernueckass M reoMmerpuueckas — nporpeccur.  PopMmynbl  N-ro  uieHa
apu(MeTHUECKON U TeOMETPUYECKON MPOrPEeCcCHil, CyMMBI NIEPBHIX N YJIECHOB.

N3o00paxeHne 4jieHOB apHUPMETHUECKON M TeOMETPHUYECKOM IMporpeccuid TOYKaMu Ha
KOOPJAMHATHON MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA pocT. CII0KHBIE MPOIIEHTHI.

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JInyHoOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTePU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHUHCKON MaTeMaTHUKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTHUXKEHHUH B IPYTUX HayKax W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA W peau3alid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, MPOIEAYP TPaXkJIaHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHUXKEHUMN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B JIE€ATEIbHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIpaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHUYECKOTO 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPO(ecCHOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTaIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4dHBIX IMpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIeCcTBa, TOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelOBEYECKOW MeATeTbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH ISl PA3BUTHS LUBUIN3ALMH, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MAaTEMaTUYECKOMN
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIICIOBATEIBCKOM CITCIILHOCTH,

6) ¢usnueckoe BocnuTaHWe, (GopMHpoBaHMe  KYJbTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTEMaTHYECKHE 3HAHHUS B HMHTEPECAX CBOETO 3/J0POBbA,
BEJICHUS 37J0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCThH), CHOPMUPOBAHHOCTHIO HaBbIKA pe(IIeKCuw,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPyroro 4eI0BeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHUE:

OpUEHTAIMEN HAa TMPUMEHEHHE MaTEeMaTUYECKMX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpebl, MIAHUPOBAHUS MOCTYIKOB W OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBHI NI OKPY’KAIOIIEH Cpefbl, OCO3HAHHWEM TJIO0ATBHOTO XapaKTepa SKOJOTUUECKHX
npo0OJieM U MyTel X pelieHus;

8) axanTanus K MI3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJIOBHUSAX HEONPEACIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX
JI0JIeH, MpUoOpeTaTh B COBMECTHON NIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMI, B TOM uucie (GOpMYIHPOBATH UJECH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SABICHMSAX, B TOM UHUCIIE pPaHEE HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBuA:

®BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKM MAaTEMAaTHUYECKHX OOBEKTOB,
HOHATUI, OTHOLIEHUH MEXAY MOHATUAMH, (HOPMYIUPOBATH OINpPENEJICHUS MOHSITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHUs
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN3a,

® BOCTIIPUHUMATh, (HOPMYJIHPOBATh M TPEOOPa3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBISIBJIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOpEUMs B (akTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelylaraTb KPUTEpUHM ISl BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e JleflaTh BBIBOJBI C HCIOJb30BAaHMEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX U MHJYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHUH 110 aHaJIOTUH;

® pa3dupaTh JOKA3aTEIbCTBA MATEMATUIECKUX YTBEPKICHUH (IPSMBIE M OT IPOTHBHOTO),
IPOBOJUTH CAMOCTOSITEIIBHO HECIIOKHBIC JI0KA3aTEeIbCTBA MAaTEeMAaTUYECKHX (aKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJIUTH IIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PacCyX/ICHUS;

e BHIOUpaTh croco0 pemeHUss y4yeOHOW 3anaud (CpaBHHUBAaTh HECKOJBKO BapUaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KpUTEPUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

® ICTIOJIB30BAaTh  BOINPOCHI ~ KaK  MCCIEJOBATENbCKUHA ~ HMHCTPYMEHT  TO3HAHWMS,
bopmMynupoBaTh BOIIPOCHI, bukcupyromue POTUBOpPEYHE, npobuemy,
CaMOCTOSITENIFHO yCTAHABIMBAaTh HMCKOMOE U JaHHOe, (OpMUpOBaTH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

® [IPOBOJIUTh IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIA SKCHEPUMEHT,
HeOOJIbIIOE MCCIE0BaHUE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

® CAaMOCTOSITEIEHO (OPMYITHPOBATh 00OOIIEHNUS M BBIBOBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOICHNUs, MCCIICIOBAHMS, OLEHUBATH JOCTOBEPHOCThH IOJIYYEHHBIX PE3yNIbTaTOB,
BBIBOZIOB M 00OOIIEHNI;

 [IPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIIBUTATh MPEIITOIOKEHHS O
€r0 pa3BUTHH B HOBBIX yCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

® BEISIBJIATH HEAOCTATOYHOCTh W M30BITOYHOCTH HH(GOPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
peIIeHHS 3a]1a9H;

e BEIOWpATh, aHAJIU3UPOBATh, CHCTEMATU3MPOBATH W MHTEPIPETUPOBATH HH(POPMAIIUIO
pa3INYHBIX BUAOB U (POPM IpPEICTABICHHUS;

¢ BEIOMpATh (opMy IpeACTaBiIeHUs MH(GOPMALMU U WUTIOCTPUPOBATh pellaeMble 3aJ1auu
CXeMaMH, JrarpaMMaMu, HTHOU TpauKoi 1 UX KOMOWHAIMSIMH;



® OIICHHMBATh HAAEKHOCTh MH(POPMAIIUU N0 KPUTEPHUSM, NPEATOKEHHBIM yUYUTEIEM WU
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.
KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
® BOCIIPUHUMATH M (POPMYyITUpPOBATh CYXKICHUS B COOTBETCTBHH C YCIOBUSMH M LEISIMHU
oOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPA)KaThb CBOIO TOYKY 3pPEHMsSI B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEILICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYCHHBIH pe3yibTarT;
®B X0/ 00CYXKAEHUs 3aJaBaTh BOIPOCHI M0 CYLIECTBY OOCYX/1aeMOW Te€MBI, IPOOJIEMBI,
pelmaeMoi  3a7add, BBICKa3blBaThb WJACH, HALEJICHHBIE HAa IIOUCK PEIICHHS,
COIMOCTABJIITh CBOU CYXKIEHMS C CYXKACHHUAMH JpPYIMX YYacTHUKOB JHMAJIOra,
oOHapyKUBaTh pa3INyue U CXOJACTBO MO3ULUI, B KOPPEKTHOH Gopme GpopMynupoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;
® [IPE/ICTABIIATh PE3YNbTAThl PEIICHUs 3aladyd, KCIEPUMEHTAa, MCCIEIAOBAHUA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IpEe3eHTAlUH U
0COOEHHOCTEHN ayAUTOpUH;
® [[OHUMATh U HMCII0JIb30BaTh MIPEUMYIIECTBA KOMAaHIHON U UHIUMBUAYaAIbHOU pabOThl MpU
peleHnH y4yeOHbIX MaTeMaTUYEeCKUX 3ajiay;
® [[pUHUMAThH 1I€JIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacmpedensaTh BUAB paboT, IOTOBapUBATHCA, OOCYXXIOaTh NpOIECC U
pe3yiabTar paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;
® y4aCTBOBATh B IPYMIIOBBIX (popMax paboTel (00CYKIeHHUS, OOMEH MHEHUSIMUA, MO3TOBEIC
IITYpMBl M JApYrH€), BBIIOJHATH CBOI YacTb pabOThl M KOOPIMHHPOBATH CBOHU
JEHCTBUS C IPYIrMMH YiIEeHAMHU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 001U
HPOAYKT 110 KPUTEPUSM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.
PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:
© CaMOCTOSITEJIBHO COCTaBJIATh IIJIaH, aJrOPUTM pELIeHHs 3adaud (WIK €ro yacTh),
BbIOMpaTh CHOCOO pelIeHUus C YYETOM HUMEIOLIUMXCS PECYpcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PEIIEHUN C Y4ETOM
HOBOMW MH(pOpMaLUU.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:
®BJIQJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLlecca W pe3ysbTara perIeHUs
MaTeMaTHYeCKOM 3aa49H;
® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELIEHUH 3a]a4H, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3YJIbTAaTa ACSITEIBHOCTH ITOCTABICHHOM LIEU U YCIOBHAM,
OOBSICHAT MPUYMHBI JOCTHXKEHHUS WIM HEJOCTMIKEHUS IeJM, HaXOAMTh OILUOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTIECHUS

BoimonusaTe, coderass yCTHBIE M THCHbMEHHBIE MPHEMBI, apuMeTHyecKue NeHCTBUS C
parMoHaTBHBIMH YHCTIAMH.

HaxomuTh 3Ha4YeHUsS YHCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
NpuUEMBbI  BBIYMCICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COACpPKANIUX OOBIKHOBEHHBIC U
JECATHUYHBIE TPOOH.



[Tepexoauth OT OHOM (HOPMBI 3amMMCU YKMCEN K ApYroi (mpeoOpa3zoBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYI) B JECATUYHYIO, B UYAaCTHOCTHM B OECKOHEUHYIO
JECATUIHYIO IPO0B).

CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEHUCTBUSA CO CTEIICHSAMH C HATypajIbHBIMU IIOKA3aTEIIMH.

[TpyuMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypPaJIbHBIX YU CEIL.

Pemare nNpakTHMKO-OPHEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIMYMH,
IIPONOPUMOHAIBHOCTBIO BEJIUYUH, IIPOLIEHTAMH, MHTEPIIPETUPOBATH PE3YJIBTATHI PELICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMU PAcCMaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHHSIX [EPEMEHHBIX.

BrmonaaTe npeoOpa3oBaHus 1EI0ro BHIPAKEHUSI B MHOTOWICH MPUBEICHUEM TOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYIEH,
OPUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBISITh Pa3I0KEHUE MHOTOWIEHOB Ha MHOXKUTEIM C MOMOIIBIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEHHUs (HOpMyJ COKpalEHHOIro
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYICHOB Ui PELICHHMs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMH MTOKa3aTeNsIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSS MpaBuja Mepexona OT
MCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHUS.

[TpumeHsTH rpaduyeckre METO/Ibl IPH PELLICHUHN JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, ABISIOIINXCS pEIIEHUEM JIMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYMS
NEpEeMEHHBIMHU, TOJIb3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIIEHUS YPaBHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YypaBHEHHH MO
YCIIOBUIO 3a/layM, WHTEPIPETHUPOBaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJadd IOJyYEHHBIN
pe3yibTar.

DOyHKIUHA

N3o00paxaTh Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKHM M0 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX QyHKIMi. CTpouts rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOpOCTb, BpEMsl, PacCTOSIHUE, II€Ha, KOJWYECTBO, CTOMMOCTh, IPOWU3BOJMUTEIBHOCTh, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.



[Tonumatp rpaduueckuii crocod MpeACcTaBiIeHUS M aHAIW3a MHPOPMALMHU, U3BIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koumy oOyuenus B 8 kJjacce oOydarommiics MOMYYHT CIEIYIONUE MPEIMETHBIE
pE3yNbTaThI:

Yucaa U BBIYUCIEHUSA

Hcnonp30BaTh HayallbHbIE MPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX 4YHCEN IS
CpaBHEHHUS, OKPYIJCHUS U BBIYUCICHUN, M300pakaTh JEHUCTBUTENIbHBIC 4YKCJIa TOYKAMHU Ha
KOOPJMHATHOU MPSIMOIA.

[IpumensTh moHATHE apU(METUUYECKOrOo KBAaIPAaTHOTO KOPHSA, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAUMOCTH KAJIBKYJISTOP, BBIMOIHATH MPE0OPa30BAHUS BBIPAXKEHUH,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30Bare 3amucu OONBIIMX W MAaJbIX YHCENT C MOMOIIBIO JIECATUYHBIX ApPoOeH u
crenenei yucina 10.

AuredpanyecKkue BbIpasKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENbIM IOKa3aTelieM, BBIMOIHATh MpeoOpa3oBaHus
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIETbIM [T0KA3aTEIEeM.

BBINOTHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUsl PAIMOHATBHBIX BBIPAKEHUH HA OCHOBE
NpaBUI JIEHCTBUN HAJl MHOTOWJICHAMH H aJreOpandecKuMu IPOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[Ipumensaty mpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHUS] pa3IMYHBIX 3a1ad U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKU.

YpaBHeHus1 M HepaBeHCTBA

Pemars nuHeiiHbIe, KBaJpaTHBIE YPAaBHEHUS U PAllMOHANbHBIE YPaBHEHHUsI, CBOSIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

[TpoBoauTH MpocTeiiine uccaeA0BaHNUs YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
NPUMCHCHHEM TpaUUecKux IMpeJICTaBlICHU (yCTaHABIMBATh, HMMEET JIM YpaBHCHUE HWIU
CUCTEMa YpaBHEHMH PEIlIeHUs, €CII UMEET, TO CKOJIbKO, U ITpoyYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKM 3adauu K €€ anredpandeckol Mojeiau ¢
MOMOILIBI0  COCTaBJIEHUS YpPAaBHEHHUS WJIM CHUCTEMbl ypaBHEHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBINA Pe3yJIbTarT.

[IpuMeHATHh CBOKCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS], OLIEHKH, PEIIATh JTUHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TI'paUUYECKyI0 HWILTIOCTPALUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lornmath ¥  HUCHONB30BaTh (YHKIMOHANBHBIE TOHSATUS U  SI3BIK  (TEPMHUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENENSTh 3HAaUYe€HHWE (PYHKIMU IO 3HAUYCHUIO apTryMEHTa,
OTIpeIeNIATh CBOIMCTBA (PYHKIMHU 110 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y = kIx, y = x2, y = X3y = [X|, Yy = VX, onichIBaTh CBOHCTBA YHCIOBOI DYHKIMH MO €&
rpaduxky.

K koniy oOyuenus B 9 kJacce oOydaromuiics MOMYYUT CJIETYIOUIUE NpPEIMETHBIE
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHHUBATH U yIOPSAA0YNBATH PAIMOHATBHBIE U UPPAITIOHAIILHBIC YHCIIA.

Boimonusate apudmeTnueckue IEHCTBUS C PAllMOHAIBHBIMU YHCIAMH, cOYeTas YCTHBIC U
MMMCbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAIMOHATEHBIMU YHCIIAMH.

Haxoautb 3HaueHus: cTeneHel ¢ LebIMU MOKa3aTeIIMU U KOPHEW, BBIYUCIIATh 3HAUCHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyrisTh JAEWCTBUTENBHBIC YHCIA, BBHIMOIHATH MPUKHUIKY pe3ylbTaTa BBIYUCICHUN,
OIICHKY YHCIIOBBIX BBIPAKEHUH.



YpaBHeHHUsS M HEpaBEHCTBA

Pemare nuHeliHBIE ¥ KBaJapaTHbIE YPaBHEHMS, YypPaBHEHHS, CBOJMIIMECS K HHM,
npocTerime APoOHO-PAMOHATBHBIE YPaBHEHHUS.

Pemate cucteMsl IBYX JIMHEWHBIX YpaBHEHHH C JBYMS NEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHHUE HE SIBJISICTCS JINHEHHBIM.

Pemate TekcToBbIe 3amauM  anreOpauvecKUM CIIOCOOOM C TOMOIIBIO COCTABJICHUS
YPaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C ABYMS IIEPEMEHHBIMHU.

[IpoBoanTH MpOCTEHIINE HCCIIEAOBAaHNS YPAaBHEHUI U CUCTEM YpaBHEHUI, B TOM YHCIE C
NpUMEHEHHEM TpaduyecKux mpeAcTaBieHUN (yCTaHABIMBATh, MMECT JIM YPAaBHEHHE WIIH
cucTeMa YpaBHEHUI pelIeH s, €Clii UIMEET, TO CKOJIbKO, B IIpoyee).

Pemate smHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pelICHUE
HEPaBEHCTB Ha YMCJIOBOW MPSAMOI, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemate cucTeMbl JHMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPAaBEHCTB, BKIIOYAIOIIUEC
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIHCHIBAaTh PEIICHNE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA MPU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUHA

Pacno3naBate GyHKINN H3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXEMATUYECKH PACIIONIOKEHHE Ha
KOOPJIMHATHO# IIOCKOCTH TpadukoB Gpyukumid Buga: y = kX, y =kx + b, y = k/x, y = ax2 + bx +
c, ¥y =x3,y=1X,y = [X|, B 3aBuCHMOCTH OT 3HauYeHHiI KO3(DPHUIHEHTOB, OIKICHIBATE CBOIMCTBA
byHKIHIA.

Crpouth M M300pakaTh CXEMATUYECKH TPaQUKH KBAIPATUYHBIX (DYHKIMI, OMUCHIBATH
CBOMCTBa KBaIpaTUYHBIX (DYHKLUIT 110 UX Tpadukam.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  (Gopmyie, TPUBOAUTH  MPHUMEPHI
KBaIpaTUYHBIX (PYHKINH U3 peanbHON KU3HH, PU3HKH, TEOMETPHH.

YucJi0BbIE MOCJIe10BATEIbHOCTH U MPOrPecCHH

PacriosHaBaTh apuMeTHYECKYI0 U T€OMETPUYECKYIO IPOrPECCUH TPH Pa3sHBIX CHOCO0ax
3aJIaHMsL.

BBINONHATE BBIYMCICHUS C HCHOJIBb30BaHHEM (QOpMys N-ro ujeHa apudmMeTHuecko u
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl HOCIEI0BATENBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemates 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCTIEIOBATEIBHOCTSMU, B TOM YHUCIIE 3a7a9d
U3 pealbHOM KU3HU (C MCIOJIB30BaHUEM KaIbKYISTOPa, HU(PPOBBIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHHUE

C YKa3aHUEM KOJIMYECTBA aKaJAEeMUYECKHX YaCOB, OTBOJAMMBIX HA OCBOCHHE KaXI0M TeMBbI y4eOHOTO peMeTa, Y4eOHOro Kypca, yueOHoro
MOJ1yJIl U BO3MOKHOCTb MCIIOJIb30BAHMSI 110 3TOM TeMe AJIEKTPOHHBIX (IIU(POBHIX) 00pa30BaTEeNbHBIX PECYPCOB, SIBISIFOIIUXCS Y4EOHO-
METOAMYECKMMH MaTepranamMu (MyJIbTUMEANIHbBIE IPOTPAMMBI, YJIEKTPOHHBIC YIEOHUKHU U 3aJaYHUKH, 3JICKTPOHHBIE OMOINOTEKH,
BUPTYaJbHbIE JTA0OPATOPUU, UTPOBBIE MPOTPAMMBbI, KOJJIEKIUHU [U(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), UCIIOJIB3YEMbIMH JIJIsl O0OyUYEHHS U
BOCIIUTAHUS Pa3IMYHBIX TPYII MOJIb30BATENEH, IPEICTABICHHBIME B AJIEKTPOHHOM (IIM(POBOM) BUJE U PEATH3YIOIIMMHU AUIAKTHIECKUE
BosmoxkHocTu KT, copepikanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 00pa30BaHUH.

TeMarnueckoe IUIAHUPOBAHME OPUEHTHUPOBAHO HA BKJIIOYECHHUE LIEJIEBBIX MPUOPUTETOB BOCIMUTAHUS, & TAKXKE IOJOKEHUS MOMYJIS
«IIIxonpHBIN Ypok» Paboueii mporpaMmbl BOCIIMTaHUS, SBJISIOMICHCS YacThIO coaepkarenbHoro pasaena OOIT O0O0.

7 KIIACC
KoanuectBo 4acos JJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne n/m NporpaMMEl Beero KOﬁHTpOJIbHI)Ie HpﬁaKanecKue 0GpazoBaTeNbHbIE
padoTsI padoThbI pecypeb
1 Yucna v BeIUMCICHUS. PallnoHanbpHbIe o5 5 bu6mmoreka [JOK
qrca https://m.edsoo0.ru/7f415b90
2 Anrebpanueckue BhIpaXKEHUS 27 2 Eggg_?ﬁ;ee%ziciﬁﬂ 415090
bubmuorexa [JOK
3 YPABHCHIS  HEPABCHCTEA 20 1 Ptipsim eds00,r/76415690
bubmuorexa [JOK
4 Koopmunatet u rpapukcn. Gyrcim 24 ! . https://m.edsgj.ru/?f415b90
bubmuorexa [JOK
> Hosropenne n 0Go0merne 6 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O 102 7 1

[NPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne i/l OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThI pecypesI
bu6mmoreka [IOK
1 Uucna u Beruucinenus. KBagpaTaeie KOpHU 15 1 hitps://m.edsoo.ru/7f417af8
2 Uucna u Berunciaenusi. CTEeHsb ¢ 1ebIM 7 1 bu6mmoreka [IOK
HOKa3areyeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanparHbiii TpéxwieH https://m.edsoo0.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 5 bubnuotexa [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnnorexa [JOK
ypaBHEHUIA https://m.edso0.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa 12 2 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKUHH. OCHOBHEIC NOHATHS > https://m.edso0.ru/7f417af8
bu6mmorexa [IOK
o DyrKim. Huciossie dynicimn o . https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Tosroperne i 060buiene 6 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 11 0

[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/n NPOrpaMmbl Bcero Kourpoarneie  Tlpaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bub6nmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 E{tlgg?/(;:ee%iiorﬁﬂ £419d083
bubmmoteka IIOK
> PyHKLHH 16 2 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
6 YucoBble MOCIEN0BATEIBHOCTH 15 1 hitps://m.eds00.ru/7f419d08
;
bu6nmorexa LIOK
DTIEMEHTBI KOMOHHATOPHKH 13 . https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
8 | TosTopenue u odobmenme S 1 0 https://m.edsog ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS» (7-9 KJIACCBI)

MNOSICHUTEJIBHAS 3AITUCKA

['eomeTpust Kak OJMH W3 OCHOBHBIX Pa3/esiOB HIKOJIBHOW MaTeMaTHKH, MMEIOMINN CBOCH
[EeNbI0 00ECIeUNUTh H3YyuYeHHE CBOWCTB W pa3MepoB (UTYp, MX OTHOIIEHUH W B3aWMHOE
pacHoJIOKEHHe, ONMUPACTCs Ha JIOTHYECKYIO, OKa3aTeNbHYIO JWHHIO. LleHHOCTh u3ydeHUs
reOMETPUH Ha YPOBHE OCHOBHOT'O OOIEr0 00pa3oBaHMs 3aKII0YACTCS B TOM, UTO 0OydaIONIHiACs
YYUTCS TPOBOAMTH JOKA3aTEIbHBIE PACCYXIEHHS, CTPOUTh JIOTUYECKHE YMO3AKIIOUCHHS,
JIOKa3bIBaTh HCTUHHBIC YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPBI K JIOXKHBIM, IPOBOIWUTH
PacCyXJICHHS «OT MPOTUBHOTOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHPOBATH OOpaTHBIE
YTBEPKICHUS.

BTopoii 1enpio u3ydeHus TeOMETPUH SBISAETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pELICHNH KaK MaTeMaTUYEeCKHX, TaK W TMPAKTHYECKUX 3a/1ady, BCTPEUAIOIIMXCS B peabHOU
#u3HU. OOydaroluiics NODKEH Hay4YMThCS OIpPENeNIUTh T'€OMETpUYecKyro (urypy, omucarb
CJIOBaMH JIAHHBIA YEePTEX WIM PUCYHOK, HAWTH IUIOWIA/b 3€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOMMYIO JUIMHY OITOBOJIOKOHHOTO KalOens wuiaM TpeOyemble pa3Mepbl Trapaxa Juls
aBTOMOOMJISL. 3TOMy COOTBCTCTBYCT BTOpasd, BbBIYUCIUTCIIbHAA JIMHUA B U3YUCHUHW I'COMCTPHU.
[lpn pemennn 3amad  NPAaKTUYECKOTO  XapakTepa OOyYaloUMiCs  y4YUTCS  CTPOUTH
MAaTCMAaTUUYCCKHUE MOACIIN PCAJIbHBIX JKHU3HCHHBIX CHTyaHHﬁ, IMPOBOAWUTL BBIYHCIICHUA U
OLICHUBATH aJICKBATHOCTH MOJTYYEHHOTO PE3yJIbTaTa.

KpaiiHe BaXHO MOAUYEPKUBATH CBA3M T'€OMETPUU C JAPYTMMU Y4YEOHBIMM NpPEAMETAMH,
MOTHBHPOBaTh  HUCIIOJIb30BAaTh  ONPEACICHUS  TI'EOMETPUYEeCKMX (GHUryp U TOHSITHUH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOTYYCHHBIX YMEHUH B (PU3HKe U TEXHUKE. DTU CBS3M HamboJee
SIPKO BUJHBI B TeMax «BekTops», « TpUroHoMeTpuieckue COOTHOIEHH», «MeToa KOOpAnHAT
u «Teopema [Tudaropar.

VueOHblit Kypc «['eoMeTpHs» BKIIIOYAET CIEIYIONIME OCHOBHBIC PAa3JeNibl COJACPIKaHHS:
«['eomerpuueckue ¢urypsl U uX CBoiicTBay, «l3MepeHHe TIeOMEeTpUUECKUX BEIUYHHY,
«/lexkapToBbl ~ KOOpPAMHATBI HAa  IJIOCKOCTHY», «BekTopbl»,  «/IBMXKEHUS  IUIOCKOCTHY,
«IIpeobpazoBanust mogOOU».

MECTO YYKBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Hepeno), B 8 kiacce — 68 yaco (2 yaca B HeleN0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIETIO).

Jis peanu3anuy mporpaMMbl UCTIONB3YIOTCS YI€OHHUKH, JOMYIICHHBIE K MCIIOIb30BAaHUIO
OpU peanu3ali HMMEIOUIMX TOCYJapCTBEHHYIO aKKpeAMTAIMI0 00pa30BaTeNbHBIX MPOrpamMMm
HA4yaJbHOro OOIIEro, OCHOBHOTO 0O0Iero, cpeaHero oOmiero oOpa3oBaHHUs OpraHU3aLUsSMU,
OCYLIECTBIISIOUIMMUA  00pa30BaTEeNIbHYIO  JESATE€IbHOCTh, MNpPHKa30M MUHIPOCBEIICHUs OT
21.09.2022 Ne 858 (¢ usmenenusimu ot 21.02.2024 Ne 119):

Marematuka. ['eomerpusi: 7-9-e kiaccol: 0a30BbIi ypoBeHb: yueOHUK; 14-e¢ u3nanue,
nepepadorannoe / AtanacsH JI.C., byryzoB B.®., Kagomues C.b. u apyrue, AKImoHEpHOE
obmmectBo «M3narenscTBoO «IIpocBerieHne.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC
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HauanpHble moHsTHs reomerpuu. Todka, mpsiMas, OTPE3OK, Jyd. Yroi. Buael yrios.
BeprukanbHele M CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOrOyrojbHHK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C IIOMOLIBKO LMPKYJIs W JIMHEHKH. TpeyronbHuUK. Bricora,
MeanaHa, OMCCEeKTpuUca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M NpHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa ¥ NPU3HAKU MapajuleNbHbIX NpsAMbIX. CyMMa yIioB TpEeyrojpHUKA. BHemHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbI TpeyrojabHUK. CBOWCTBO MeAMAHBl IHPSIMOYTOJIBHOIO TPEYTOJbHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBa IIPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[IpssiMOYyTOJIbHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepasencrBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0bIIeH cTOpoHe TpeyroibHUKa. [leprneHIuKysp 1 HaKJIOHHAs.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIN INEPHEHIUKYILIP K
OTpE3Ky KaK F€OMETPUYECKHE MECTa TOYEK.

OKpyXHOCTb M KpyI, XopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacroyioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyx HOCTU. OKpYyKHOCTb, BIIMCaHHAas B
yroJ. Biucannast 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronbauku. llapamienorpamMm, ero mnpusHaku U CBOWCTBA. YacTHbBIE ciaydau
napajuiejorpaMmoB (IPsSIMOYTOJIBHUK, poMO, KBaapaT), UX TMPU3HAKKM U CBOMCTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 npusHaku. [IpsaMoyronbHas Tpanenus.

Meton ynBoeHuss Menuassl. LleHTpanbHas cumMmerpus. Teopema dPaneca m Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tono6ue TpeyroabHUKOB, K03(hduuueHT nogodus. IIpuzHaku momodus TpeyroibHUKOB.
[TpumeHneHnne no100ust pH pelIeHUH TPAKTUYECKUX 3ajay.

CpoiicTBa miomajaeil reomerpuyeckux ¢uryp. Popmynsl A IUIOMAAM TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIOMAAeH MoI00HBIX GUTyp.

Beruucnenue miomazei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTol Oymare.

Teopema [ludaropa. [Ipumenenune teopemsl Iludaropa nmpu pemieHUH MNPaKTUYECKUX
3az1ad.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yrjia MpsSMOYIOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpaJIbHBIE YIUIBI, YTOJI MEXKJY KACATEIBHOM M XOPIOH. YTIBl MEXIY
XOopAaMM UM CEeKyUMMH. BrnucaHHble UM ONMCaHHBIE YETBIPEXYTOJIBHMKH. B3aumnoe
pacrnoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KacaTtelbHbIE K JBYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TaHreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TpeyroiabHuKoOB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PermieHue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne moaobusi. [logobue coOOTBETCTBEHHBIX SJIEMEHTOB.



TeopeMa 0 IpOU3BENECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrtop, nnumHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM HAaJ
BEKTOpaMH. Pa3jioxkeHue BEKTOpa M0 IBYM HEKOJUIMHEApHBIM BekTOopaM. KoopauHaTel BEKTOpA.
CkaysipHOE TPOU3BENCHNUE BEKTOPOB, IIPUMEHEHUE NIl HAX0XKICHUS AJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI Ha IIJIOCKOCTH. YPaBHEHUS IMPSMOM U OKPY)KHOCTH B
KOOpAMHATAaX, [IEPECCUCHUE OKPYKHOCTEW U IIPSIMBIX. MeTOl KOOPAMHAT U €0 IPUMEHEHHUE.

ITpaBriibHBIE MHOTOYrONbHUKM. JlyInHA OKpYyX)HOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyKHOCTeH. [1imomane kpyra, ceKTopa, CErMeHTa.

JIBMOKEHUS IIIOCKOCTH U BHYTPEHHUE CUMMETPHUH (pUryp (371€eMEHTapHbIE NIPEICTABICHMS).
[TapannensHbii nepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MpOorpaMMbl y4deOHOro kypca «l'eomerpusi»
XapaKTepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY U HACTOALIEMY POCCHIMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPHUKIIAIHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas.,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO OoO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUsS HA MPOTSHKEHUU BCEi
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TPAeKTOPUH OO0pa30BaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUITHIO MAaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PaCCyKIECHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUA:

OpUEHTAIINEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW NEATETbHOCTH, ITArloB €€ pa3BUTHS U
3HAUMMOCTHU JJI Pa3BUTHUS LIUBUIN3ALINH, OBJIAJICHUEM SI3bIKOM MATEeMAaTUKU U MaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
3MOLMOHAIBLHOIO 0JIArONOJIY M

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAaHMS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHHS 3[J0POBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), CPOPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MPaBa Ha OIMIMOKY U TAKOTO K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM IS pelleHus 3ajgad B o0JacTu
COXPAHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPY>KaIOIIEH cpebl, 0CO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JieM U myTel X pelieHus;

8) amanTanus K M3MEHAIUMCS YCJI0BUSM CONMATbHOM M PUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPENEIEHHOCTH, TIOBBIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JIPYTUX



Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM UYHCIIE paHEe HEU3BECTHBIX, OCO3HABAThH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHHMAEMBbIE PELICHUS WU
neicTBus, GopMyJInpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe AelCTBUS

ba3oBble Jlornyeckue AecTBUA:

® BBISIBJIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKUM MAaTEMaTHYECKHUX OOBEKTOB,
MOHSATUN, OTHOUICHUW MEXAY MOHATUAMH, (POPMYyIHUpOBaATH ONpEEICHUS MOHSITHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JIJIsI 00OOIICHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIpPUHUMATh, (HOPMYIUPOBATh W MPEOOPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHUIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBISBJISTh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpeUus B (hakrax,
JAHHBIX, HAOMIONEHUSIX U YTBEPXKIACHUSAX, Mpeajaratb KPUTEPUU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

® JeNaTh BBIBOJIBI C KMCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3bupaTh OKA3aTeNbCTBA MATEMATHUECKUX YTBEPXKIEHUH (MPSAMBIE U OT MPOTHBHOIO),
MPOBOAUTH CAMOCTOSTEIHHO HECIOXKHBIE [[0KA3aTeNbCTBA MaTeMaTH4YeCKUX (HaKTOB,
BBICTpPAWBaTh apTyYMEHTAIIMIO, TPUBOJIUTH MPUMEPHI U KOHTPIPHUMEPHI, 00OCHOBBIBATh
COOCTBEHHBIE PACCYXICHHUS,

e BpIOMpaTh CHocoO pemieHUs yuyeOHOW 3aaauu (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOASIINNA C YU4ETOM CaMOCTOSITENIbHO BBIJEIIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarejbckme 1eiCTBUSA:

® UCIIONBb30BaTh  BOMPOCHI  KaK  MCCIENOBATEIbCKHI  MHCTPYMEHT  IO3HaAHUS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, TPOOIEMY, CaMOCTOATEIHHO
YCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATh CBOIO
MO3ULUI0, MHEHHE;

® [POBOJUTH [0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOKHBIM AKCIEPUMEHT,
HEOOJIbIIIOE  HCCIEIOBAHWE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTreMaTHYecKoro
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

® CaMOCTOSTEIbHO (OPMYITUPOBATH 0OOOIIECHNS U BHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOO/IEHUs, WCCIEOBaHUs, OLICEHWBATh JOCTOBEPHOCTHh IOJYYCHHBIX Pe3yIbTaTOB,
BBIBOJIOB M 000OIIEHNI;

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTATH MPEATNOI0KEHHS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmaumeii:

® BBISIBJIATH HEOCTATOYHOCTh U U30BITOUHOCTh MH(POPMAINH, JAHHBIX, HEOOXOAUMBIX IS
pELIeHUs 3a1a4H;

e BbIOMpaTh, aHAIU3UPOBATh, CHUCTEMATU3MPOBaTh W HMHTEPHPETUPOBATH HHPOPMAIIIO
pa3IMYHbIX BUJOB U (DOPM Mpe/ICTaBICHHUS,



e BBIOMpaTh (OpMy NpencTaBieHUs WH(GOPMAIMK U WLIIOCTPUPOBATH pelIaeMble 3a1a4H
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

® OICHMBATH HAAEKHOCTh MHPOPMALMU 10 KPUTEPUSAM, IPEUIOKEHHBIM YUUTENIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe el cTBHA:

® BOCHPUHUMATh U (OPMYIHUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHSIMHU U LEISAMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOK TOYKY 3pEHHMS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS O XOAY PELICHHUs 33a]a4d, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

e B X0j€ OOCYXJECHHS 33a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOil TeMbl, POOIeMBbI,
pelaeMoil 3a1auu, BHICKa3bIBaTh MJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHUS, COMOCTABIIATh
CBOHU CYXJIEHUS C CY)KJIEHHUSAMM APYrMX YYaCTHUKOB JHajiora, oOHapyKUBaTh pa3jindue
U CXOJCTBO MO3MIMH, B KOPPEKTHOH ¢opme (OopMyIHpOBaTh PaA3HOIIACUS, CBOH
BO3PaXEHHUS;

® [PEJCTABIIATH PE3YJbTaThl PELICHUS 3a/Ja4yd, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a/ad TPE3CHTAMUA U
0COOEHHOCTEH ayTUTOPUH;

® [IOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUIYAIBHOW pabOTHI IpU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

® [PUHMMATh 1I€JIb COBMECTHOH JeATEeNbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHON
paboThl, pacipeneisaTh BUIbl paboT, JOroBapuBaThCs, 00CYX/1aTh MPOLECC U PE3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® yYacTBOBATh B IPYMIIOBBHIX (opmax paboTsl (00CykneHusi, 0OMEH MHEHHSIMH, MO3TOBEIC
HITYPMBI U IPYTHUE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOH JICHCTBHSA
C JIpYyI'MMH 4YJI€eHAMU KOMAaH[Ibl, OLIEHMBATh KaYeCTBO CBOETO BKJIaJga B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJBHBLIC y'{eﬁm,le JelcTBUSA

Camoopranusauus:
® CaMOCTOSITENTbHO COCTaBJATh IUIaH, AITOPUTM pELIEHUS 3agaud (WM €ro 4acTh),
BBIOUpaTh CHOCOO pEIIeHUS € Y4YETOM HUMEIOIIUXCS PECYpCcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBAaTh BAPHUAHTHI PEIICHUU C Y4ETOM
HOBOU WH(OpMAIUH.
CaMOKOHTPOJIb, IMOIIHOHAILHBIH HHTEJLIEKT:
® BIAJETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3yiabTaTa pelieHUs
MaTeMaTHYeCKOH 3a7auu;
® TIpeABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIPU PEIICHUM 3a1a4¥, BHOCHUTH
KOPPCKTHUBBI B ACATCIIBHOCTH HAa OCHOBC HOBBIX 06CTO$[T€J'II)CTB, HaI\/JIIIGHHI)IX OHH/I6OK,
BBISIBJICHHBIX TPYJHOCTEH;
® OHOCHUBATH COOTBETCTBUC PE3YyJIbTaTa ACATCIBHOCTH IIOCTaBJIEHHOH OeJin U yCIOBHAM,
00BACHSITH IPUYUHBI JOCTUKCHUA WIN HECAOCTMIKCHUSA LECJIN, HAXOOUTH OI_HI/I6Ky, aBaThb
OIICHKY TPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kJacce oOydaromMiics MOMYYUT CJIEIYIOUIUE TNPEIMETHBIE
pe3yJbTaThI:

Pacno3naBath uW3ydeHHBIE TE€OMETpPHUYECKHE (UTYpBI, ONpEIeNsiTh HUX B3aUMHOE
pacrosioxeHue, M300paxkaTb reoMeTpudecKkre (UTYpbl, BBIIOJIHATH YEPTEKU 10 YCIOBUIO



3anauu. V3MepsATh JIMHEHHBIE M YIJIOBBIE BEIMYMHBI. Pemarh 3a7aud Ha BBIUMCIIEHHE AJIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIIMYHMH MPEIMETOB B PEabHON KHU3HH,
pa3sMepoB MPUPOIHBIX 0OBEKTOB. Paznuuarh pasmMepsl 3TUX 0OBEKTOB 110 MOPSAIKY BETUYHHBI.

Ctpoutp 4epTekH K F€OMETPUUECKHUM 3a/1a4aM.

[Tosmp30BaTbcsd NpPU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, MCIIONb30BaTh IPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

ITpoBOAUTE JTOTMYECKUE PACCYXKICHHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tosmp30BaTbesd NpHU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYrojibHUKAa, B PELIECHUU
TEOMETPUYECKHX 3a]au.

OnpenensaTh NapayIeNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPBhIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBI PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroy IpsiIMOiA.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[IpoBOoAMTH BBIYKMCIEHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMsI YIJIOB B
FEOMETPUUYECKUX  3aJadyax C  MCIOJb30BAaHUEM CYMMbBl  YIVIOB  TPEYrOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TPH IEPECEYCHUU JBYX MapalICIbHBIX
IpsIMBIX CeKyllel. PemaTe npakTnyeckue 3a1auu Ha HAXOKJIEHHUE YTJIOB.

Brnaners moHATHEM reOMETPHYECKOTO MECTa TOUEK. YMETh ONPEAesITh OMCCEKTPHCY yIiia
Y CEpEAVHHBIN NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOYEK.

@opMyIupOBaTh ONPEACIICHUS OKPYKHOCTH M KPYra, XOpAbl U JHaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILIEHUU 3a/ad.

Bnagers moHsATHEM ONUCAHHOW OKOJIO TPEYrojibHUKAa OKPYKHOCTH, YMETb HaXOIUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA IIepeceKkaroTcs B
OJIHOM TOYKE, U O TOM, YTO CEpPEIMHHBbIE MEPHEHAUKYISIPbl K CTOPOHAaM TpPEyroJIbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Brnamere noHATMEM KacaTeIbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTeIbHON U paguyca, IPOBENEHHOTO K TOYKE KacaHUs.

[Tonb30BaTbcs NPOCTEMIIMMU TE€OMETPUYECKMMHM HEPABEHCTBAMM, IIOHMMAaTh HX
MIPAKTUYECKUNA CMBICIT.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHHS C TOMOILBIO LUPKYJIS U JINHEHKH.

K koniy oOyuenus B 8 kJacce oOyuaromuiics MOMYYUT CJEIYIOLIUE NpEIMETHbIE
pe3yJIbTaThI:

PacniosHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJIb30BATHCA MX
CBOICTBaMHM NPU PELIEHUH FT€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOYKM IEpEeceYeHHs MeIuaH TpeyrojbHMKa (LIEHTpa Macc) B
peILIeHNH 3a]1a4.

Brnaners noHATHEM CpeIHEN JIMHUM TPEYTOJIbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA
IIpU pPEIICHHH reomerpudeckux 3anad. llomp3oBarecsi Teopemoinn Pameca W TEOpeMOH O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJI PEIICHUS IPAKTUYECKUX 3aad.

[TpuMeHsTh NpU3HAKU O100US TPEYTOIbHUKOB B PEHIEHUH F€OMETPUUECKUX 3aa4.

[Tons3oBatbes Teopemoit [Iudaropa ans pemieHUs T€OMETPUUECKUX M MPAKTUYECKUX
3agad. CTpouTh MaTeMaTHMYECKyI0 MOJENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSATEIbHO AeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Bnanerp MOHATUSIMU CHHYCA, KOCHMHYCAa M TaHIE€HCAa OCTPOro yria MIpsIMOYTOJILHOTO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU MOHIATUAMM JUI PEIICHUS TPAKTUYECKUX 3a7ad.

Beruncnsate  (pa3nudHBIME - cOcOO0amMH)  IUIOMIA[L  TPEYrOJIbHMKA W TUIOMIAAHN
MHOTOYTOJIBHBIX ~ (puryp (MONb3ysCh, TI/€ HEOOXOAUMO, KalbKyniaTopoMm). [IpuMeHsTh
MOJTy4YE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.



Brnagers NOHATHAMM BOMCAHHOTO M LIEHTPAJIBHOIO yIja, HMCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIax MEXIY XOpJaMH (CEeKyLIMMM) U yrile MEeXIy KacaTeJIbHOM U XOpIou
IIPU PELIEHUN T€OMETPUYECKUX 3a1a4.

Bnaners MOHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHHMKA, IIPUMEHATh CBOWCTBA ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

IIpyMeHATh NOJyYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOIEIH IS
3a/1a4 peaJbHOM JKU3HU U IIPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHUEM O00US
U TPUTOHOMETPHH (II0JIb3YACH, 1€ HEOOXO0AUMO, KAIbKYISATOPOM).

K koHmy oOyuenuss B 9 kjacce oOydaroumuiics MHOJYYUT CIEIYIOLIUE MpEeIMETHbIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAaXOJUTh C HUX IOMOIIbIO
pa3jaMyYHbIE  DJIEMEHTHl  MPSMOYIOJBHOTO  TPEYTOJbHHKA  («pEIIEHHE MPSIMOYrOJbHBIX
TPEyrojapHUKOB»). HaxoauTe (C MOMOLIbIO KaJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISl HETaOJIMYHBIX
3HAYEHUMN.

[Tonbp3oBaTbest GopMysaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJICHUSI COOTHOILIEHUN MEXly TPUTOHOMETPHUUYECKUMH BETMUMHAMU.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISl HaXOXJIEHUS Pa3IUYHBIX JIEMEHTOB
TPEYrojbHUKA («pELIEHUE TPEYroJbHUKOB)»), NPUMEHITh UX NPU PELICHUH TI€OMETPUYECKHUX
3aj1ad.

Bnagers noHsTHsIMH IIpeoOpa3oBaHus M0100USI, COOTBETCTBEHHBIX JIEMEHTOB MOA00HBIX
¢uryp. ITonp3oBarbes cBOMCTBaMU 1101001s1 TPOU3BOJIBHBIX (DUTYp, YMETh BBIUMCIATH JJIMHBI U
HAXOJUTh YIJIbl y MOA0OHBIX Guryp. IIpumMeHaTs cBOWCTBA MOAOOHS B MPAKTHYECKHUX 3a7adax.
YMeTh NpUBOAUTH PUMEPHI OAOOHBIX (PUTYpP B OKPYKAIOIIEM MUpE.

ITonb30BaTbes TEeOpEMaMU O IPOU3BEACHUU OTPE3KOB XOp[I, O NPOU3BEICHUHM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMM, IOHMMATh HUX T€OMETPUYECKUNH U (PU3NYECKUIl CMBICI,
OPUMEHATh MX B PEUICHUU TIeOMETpUYECKUX U (u3ndeckux 3agad. [IpuMeHATh ckalsipHoOe
IIPOU3BEICHNE BEKTOPOB ISl HAXO0XKICHHS JIJIUH U YIJIOB.

[Tonp30BaTbcs METOAOM KOOPAMHAT HAa IIOCKOCTH, IPUMEHSTh €ro B PEIICHUU
F€OMETPUUYECKHUX U MPAKTHUUECKUX 3a/1a4.

Bnaners MOHATHSAMM NMPaBUIBHOIO MHOTOYTOJIBHHMKA, UIMHBI OKPY)KHOCTH, JUIMHBI TyTH
OKPY’KHOCTM M PaJuaHHOM Mepbl YIUIA, YMETh BBIUMCIATH IUIOLIAJL Kpyra M €ro 4acTem.
[TpyMEHATH MOIy4E€HHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

Haxomute ocu (wim 1EHTpBI) CUMMETPUHM (UTYp, TPUMEHSATH ABM)KEHUS IUIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[TpyMeHsTh MOyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIEHUS C TPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (TOb3YACh, I'71€ HEO0X0IUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

C YKa3aHUEM KOJIMYECTBA aKaJAEeMUYECKHX YaCOB, OTBOJAMMBIX HA OCBOCHHE KaX10i TeMbl y4eOHOTO IpeMeTa, y4eOHOro Kypca, yueOHoro
MOJ1yJIl U BO3MOKHOCTb MCIIOJIb30BAHMSI 110 3TOM TeMe AJIEKTPOHHBIX (IIU(POBHIX) 00pa30BaTEeNbHBIX PECYPCOB, SIBISIFOIIUXCS Y4EOHO-
METOAMYECKMMH MaTepraiamMu (MyJIbTUMEANIHBIE IPOTPAMMBI, JJIEKTPOHHBIC YIeOHUKHU U 3aJaYHUKH, 3JICKTPOHHBIE OMOINOTEKH,
BUPTYaJbHbIE JTA0OPATOPUU, UTPOBBIE MPOTPAMMBbI, KOJJIEKIUHU [U(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), UCIIOJIB3YEMbIMH JIJIsl O0OyUYEHHS U
BOCIIUTAHUSI Pa3IMYHBIX TPYII MOJIb30BATENEH, IPEICTABICHHBIME B AJIEKTPOHHOM (IIM(POBOM) BUJE U PEATH3YIOIIMMHU JUJAKTHIECKUE

BosmoxkHocTu KT, copepikanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 00pa30BaHUH.

TeMarnueckoe IUIAHUPOBAHME OPUEHTHUPOBAHO HA BKJIIOYECHHUE LIEJIEBBIX MPUOPUTETOB BOCIMUTAHUS, & TAKXKE IOJOKEHUS MOMYJIS
«IIIxoapHBIN Ypok» Paboueli mporpaMmbl BOCIIMTaHUS, SBJISIONICHCS YacThO coaepkarenbHoro pasaeina OOIT OO0O0.

7 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
. HaumenoBaHue pa3ie/ioB U TeM (undpossbie)
Ne n/n NPOrpaMMblI Bcero Kontpoapnbie  Ipaxrieckne o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
[Ipocreiimue reomerprueckue GUrypsl u
1 UX CBOMCTBA. MI3MepeHne reoMeTpUIECKuX 14 1 ]k?tptIg:'I;/?nTeeIich]){)OrE/7 f415e2¢
BEITUYUH — '
bubmnoreka IIOK
2 Tpeyromp i 22 2 https://m.edsoo.ru/7f415e2e
3 [TapamiensHble IpsIMBIE, CyMMa YIJI0B 14 1 1 bubmuorexa [IOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyKHOCTb U KpyT. [ 'eomeTpuueckue 14 1 1 bubmuoreka [JOK
MOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHmEe, 0000IIEHNE 3HAHUI 4 1 E{tlgg'?/%e;jzgjorﬁﬂ fA15e2e
OBIIEE KOJIMYECTBO YACOB I10 68 6 2

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero Ko;npo.m,ﬂme Hpgucnmecxne 06pA30OBATETBHBIE
padoTbI padoThbI pecypes
. bu6nmoreka [IOK
1 HeThpexyromb i 12 L https://m.edsoo.ru/7f417e18
2 EegﬁzMalgiﬂaii?{g; ZOTPZI‘;;(; Mo100HbIE 15 1 bubmorexa HOK
poropn P - 11OA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
3 peyTOAOn 1 SHOTOYTOTX G 14 ) Bubmoera LIOK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa u Hauana 10 bubmuorexa [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 ONMUCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubmuoreka [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnuoreka [{OK
6 [ostoperue, obobmenne snanmii 4 1 https://m.edsoo0.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounvecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM udpossbie
Ne i/l Y —— pa3 Beero KonrTpoabubie IIpakTuueckue f:é p?:f oBAaT e.1)11>m>1 e
padoThI padoThI pecypesr
1 Tpuronomerpus. TeopeMbl KOCUHYCOB 1 16 1 bubmuorexa [JOK
CHHYCOB. PeliieHre TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpaszoBanue nonodus. Metpuueckue 10 1 Bbu6moteka [JOK
COOTHOIICHUS B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 Bexropet 12 . https://m.edscL)g.ru/7f41a12c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41al2c
;| oo | B 10K
9 https://m.edsoo.ru/7f41al2c
Brruncnenue nomaaei
6 JIBUOKESHHSI TNTIOCKOCTH 6 bubmorexa OK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IEeHNE, 7 1 bu6nmorexa LIOK
CHUCTEMaTH3aIHs 3HAHUI https://m.edsoo.ru/7f41al2c
OBILEE KOJIMYECTBO YACOB I10 68 5 0

[NPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(7-9 KJIIACCBbI)

MNOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM IIU(PPOBOM MHUpPE BEPOSTHOCTh U CTATHCTUKA IPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3pEHMsI MPAKTHUUYECKUX MPUIOKEHUH, TaK U UX POJU B 00pa3oBaHMHU,
HEOO0XOIMMOM KaXKI0MYy 4enoBeKy. Bo3pacraer uucno npodeccuii, mpu OBIaJeHUH KOTOPHIMU
TpeOyeTcst xopomrasg 0a3oBas MOATOTOBKAa B 00JAaCTH BEPOATHOCTH M CTATUCTHUKH, TaKas
HOJArOTOBKA Ba)KHA JUISI IPOAOJDKEHMs OOpa3oBaHMs W JUIsL YCIEIIHOM HpodeccrOoHaIbHON
Kapbephbl.

Kaxnplii 4enoBeK IMOCTOSHHO NPUHMMAET PEIIEHUS Ha OCHOBE HMEIOIIMXCS Yy HEro
JAHHBIX. A 1711 0OOOCHOBAaHHOTO TPUHATHA PELICHHUS B YCIOBUSX HENOCTAaTKAa WM H30BITKA
uHpOpMaLMM HEOO0XOAMMO B TOM YHCJIE XOpPOWIO C(HOPMUPOBAHHOE BEPOSATHOCTHOE U
CTaTUCTUYECKOE MBIIIIJICHUE.

HMIMeHHO 1MO03TOMY OCTpPO BCTaja HEOO0XOAMMOCTh c(OpMUPOBaTH y OOYyUYarOIIMXCS
(YHKIIMOHAJIbHYIO TI'PAMOTHOCTb, BKJIIOYAIOUIYI0 B ce€0f B KaueCcTBE HEOThEMIIEMOM
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMATb M KPUTHYECKH aHAIM3UPOBaTh HH(GOpPMAIHUIO,
IPEJCTaBICHHYI0O B pa3Iu4HbIX (OpMax, IOHMMATh BEPOATHOCTHBIM XapakTep MHOI'MX
peabHbIX MPOLIECCOB U 3aBUCUMOCTEH, IPOM3BOIUTH ITPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B Yy4Yye€0HOM Kypce C OCHOBHBIMM MpUHIMIAMH cOopa, aHanu3za u
IpPEICTaBICHUs JaHHBIX U3 Pa3IMYHbIX cep XKU3HM OOIIeCTBa U rocyJapcTBa MpUOOIIAeT
oOyJaromuxcst K OOIIECTBEHHBIM HWHTepecaM. V3ydeHne OCHOB KOMOWHATOPHUKH DPa3BHBAET
HaBBIKM OpraHM3aluu Iepebopa M MOJCUéTa YUCila BapUaHTOB, B TOM YHUCIIE B MPUKIATHBIX
3a1adax. 3HAKOMCTBO C OCHOBAMH TEOPHH TpadoB CO3MAET MaTEeMaTHUECKUN (QyHIaMEHT IS
dopMHpOBaHUs KOMIETEHIMH B oOsiacTM HMHGOpMATUKM M LU(pOBbIX TexHoJorui. Ilpum
U3YYEHUH CTATUCTHKH W BEPOATHOCTH OOOTANIAIOTCS TIPEACTABICHUS OOYyYaroIUXcs O
COBPEMEHHOM KapTHMHE MHpa U METOJaX €ro MccieloBaHMs, (popMupyercs MOHMMaHUE POJIU
CTaTMCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAYUMOW HMH(OpPMaLMM U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B cooTBercTBUM € JaHHBIMU LEISIMH B CTPYKType IpOorpaMMbl ydeOHOro Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOIO OOIIEro 00pa3oBaHMs BBIJEIEHBI CIENYIOIIUE
coJiepkaTenbHO-MeToanueckue nuHuu: «lIpeacraBienue JaHHBIX U ONUCATENbHas CTaTUCTHUKAY,
«BepoaTHocTh», «DneMeHTbl KOMOMHATOPUKKNY, «BBeneHne B Teoputo rpagoy.

Copnepxanue nuHun «lIpencraBneHne NaHHBIX U ONUCATENbHAs CTATUCTHKA» CIY)KUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOPMALMEH: OT YTEHUS U UHTEpIpeTaluu
uH(popmaluu, TMpeAcTaBICHHOW B TabmuIax, Ha auarpaMmax u rpadukax, 110 cOopa,
IIPEJICTaBJICHNs] U aHAJIN3a JaHHBIX C MCIOIb30BAaHUEM CTaTUCTUYECKUX XaPAaKTEPUCTUK CPEAHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, oOyyaroluecss y4arcs CUMTHIBATh M WHTEPIPETHPOBATH
JlaHHBIE, BBIIBUIaTh, apryMEHTHPOBATb U KPUTHKOBATh MPOCTEMILINE T'MIIOTE3bI, Pa3MbILUIATH
HaJ (pakTOpamu, BHI3BIBAIOIIUMHI U3MEHYUBOCTh, U OIIEHUBATh X BIUSHUE HAa pacCMaTpUBacMble
BEJIMYMHBI U ITPOLIECCHI.

WHTYyUTMBHOE  TIPEACTABICHHME O  CIy4ailHOM  W3MEHYMBOCTH,  HCCIEAOBaHHUE
3aKOHOMEPHOCTEN M TEHACHLIMHA CTAHOBUTCS MOTHBUPYIOLIEW OCHOBOM IJI M3Y4YEHHUs TEOpUU
BEpOATHOCTEH. boubloe 3HaYeHHEe UMEIOT MPAaKTUYECKHE 3a/laHus, B YAaCTHOCTU OIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEISIMH.

[ToHsiTe BEPOSATHOCTH BBOJUTCS Kak Mepa MpaBaonoaolus ciydailHoro coowitus. Ilpu
U3y4eHHH y4eOHOro Kypca o0y4aromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMH METOJIaMH BBIUMCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIHEPUMEHTaX C PaBHOBO3MO>KHBIMH 3JI€MEHTAPHBIMU MCXO/aMU,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee cIoXHbIe 3afauu. B



y4eOHBI Kypc BXOJST HadajJbHbBIC NMPEICTABICHHUS O CIyYalHBIX BEJIWYMHAX U UX YHCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOTO Kypca OCYyIIECTBISETCS 3HAKOMCTBO O0yHarOIIUXCS ¢ MHOXKECTBAMH U
OCHOBHBIMM OIl€palllsIMH HaJl MHOKECTBAMH, PACCMATPUBAIOTCS MPUMEPHI NMPUMEHEHHS s
pemieHns 3ajad, a TaKKe HCIOJIIb30BaHUS B JAPYrMX MaTeMaTHUECKHUX Kypcax M y4eOHBIX
npeaMeTax.

B 7-9 xmaccax wm3yuaercs y4ueOHBIH Kypc «BeposSTHOCTb W CTaTUCTHKA», B KOTOPBIN
BXoAAT paznensl: «lIpencraBieHue NaHHBIX W ONUCATENbHAs CTATHCTHKA», «BeposATHOCTHY,
«2OneMeHThl KOMOMHATOPUKNY, «BBeneHune B Teopuio rpadosy.

Ha m3ydenue yueGHOro Kypca «BeposTHOCTh M cratucTuka» orBogutcs 102 waca: B 7
kiacce — 34 vaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 gac B Henenio), B 9 kiacce — 34 gaca
(1 gac B HExenO).

Jlns peanuzanuu mporpaMMBbl UCIIONIB3YIOTCA YU€OHUKH, TOMYIICHHbIE K UCIOIb30BAHUIO
Opy peanu3alil MMEIOUIMX TOCYIapCTBEHHYIO AKKpPEAUTAIMIO O0pa3oBaTeIbHBIX MPOrpaMM
HAYaJbHOTO OOIIEro, OCHOBHOTO OOILEro, cpeaHero oOmero oOpa3oBaHUS OpraHU3allUsSIMU,
OCYIIECTBISIOIMMU  00pa30BaTeNbHYIO JAESITEIbHOCTb, IPUKAa30M MUHIPOCBEUIEHUS OT
21.09.2022 Ne 858 (¢ usmenenusmu ot 21.02.2024 Ne 119):

Marematrka. BeposatHocTh U cTatucTuka: 7—9-e Kiiacchl: 6a30BbIi YPOBEHb: YICOHHK: B 2
yacTsax; 1-oe uzganue / Beicorkuii 1.P., Amenko W.B.; mox pen. Amenko U.B., AkimonepHoe
obmectBo «M3narenscTBO "IIpocBenienue».


https://1zavuch.ru/group?groupId=101357964&locale=ru&date=2023-08-18T00%3A00%3A00.000&isStatic=false&anchor=undefined&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=101357964&locale=ru&date=2023-08-18T00%3A00%3A00.000&isStatic=false&anchor=undefined&pubAlias=zav.supervip

COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

[IpencraBienue AaHHBIX B BUZAE TaONMUI], IuarpamMm, rpadukoB. 3amoiHEHUE TaOJIHIL,
YTEHUE M MOCTPOCHHUE JUArpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTroOBbIX). UTeHue rpadukon
peanbHBIX TMporeccoB. V3prnedeHne MHPOPMALUU U3 JUArpaMM W TaOJIHIl, MCIOJIB30BaHHUE U
UHTEPIIPETALNS TAaHHBIX.

OrnucarenpHasi CTaTUCTUKA: cpeiHee apudmeTnyeckoe, Meauana, pa3Max, Haubospliee u
HaMMEHbIIIee 3HAaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IprMepsl ciiyyailHON H3MEHYHBOCTH.

Cry4aifHbI SKCIIEPUMEHT (OIBIT) M CiTydaiiHoe coObITHe. BepostHocTh u yactoTa. Pob
MaJIOBEPOATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpojie U B obmecTBe. MoHeTa U
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. Crenens BepmuHbL. Yncio pédep u cymmapHasi CTEIeHb BEPIIHH.
[IpencraBnenue o csazHoctu rpada. Lenu u nukiel. [lytu B rpadax. O6xon rpada (siinepon
nyth). [Ipencrasnenue o6 opueHTHpoBaHHOM Ipade. Pemenne 3anau ¢ nomouibo rpagos.

8 KUIACC

IIpencraBieHue naHHBIX B BUJE TAOIULL, JUarpaMm, rpaukos.

MHO€ecTBO, 3JEMEHT MHOXECTBA, MOJAMHOXecTBO. Omepanuu HajJd MHOXKECTBAMU:
o0beMHEeHHe, IepecedyeHue, jonojgHeHue. CBOMCTBa omepauuii  HajJ  MHOXKECTBAMHU:
[IEPEMECTUTEIIBHOE, COUYETATENIbHOE, pAaCIpeleNuTeNIbHOe, BKIOoueHus. lcnonb3oBaHue
rpau4ecKoro MnpeicTaBIeHUs] MHOKECTB Ul ONMCaHMs peajbHbIX MPOLIECCOB U SIBICHUH, IpU
peLIeHNH 3a]1a4.

N3mepenne pacceuBaHus AAaHHBIX. JlUcrnepcuss M CTaHIAPTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. JluarpaMma paccenuBaHuUs.

OneMeHTapHble COOBITUS ciyyailHoro omeita. CiydaiiHele coObITHS. BepostHocTH
coObITHi. ONBITBEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHbIMU COObITHSMHU. Ciy4yailHbId BBIOOP.
CBsi3b MEX]Jy MaJlOBEPOATHBIMU M TMPAKTUYECKU JIOCTOBEPHBIMH COOBITUSMHU B HpPUPOJE,
oOLIeCTBE U HayKe.

JlepeBo. CBolicTBa 1€pEBbEB: €AMHCTBEHHOCTD IIyTH, CYLIECTBOBAHUE BUCAYEH BEPILNHBI,
CBSA3b MEXJy YMCIOM BepmIMH U uuciaoM pébep. IlpaBuino ymuHoxeHus. Pemenue 3amad c
HOMOIIBIO TpadoB.

[IpotuBononoxusie coObITHsA. [Juarpamma Oitnepa. OObeauHEHHE U TEpeceUCHUE
cobbiTuil. HecoBmecTHble coObITHA. DoOpMyna CIOXKEHUS BEpOSTHOCTEH. Y CIOBHas
BeposATHOCTb. [IpaBuio ymHoxenus. HesaBucumsie coObiTus. [IpencraBinenue skcnepuMeHTa B
BUJE AcpeBa. Pemenue 3ajady Ha HaXO0XKJIEHUE BEPOATHOCTEW C MOMOIIBIO JEPEBa CIy4alHOro
AKCIIEPUMEHTA, TuarpaMm Diiiepa.

9 KUIACC

[IpencraBiaeHne AaHHBIX B BHJE TAONHMIL, AUArpamm, rpadMKoB, HHTEpIpETals JaHHBIX.
YreHue u nocTpoeHue Tabiull, AuarpaMm, rpauKoB M0 peabHbIM JIaHHBIM.

[TepecranoBku u akropuan. Coveranuss U uyucio coueranuid. Tpeyronpauk Ilackans.
Pemenue 3a1a4 ¢ ucnosib30BaHnEM KOMOMHATOPUKH.

['eomerpuueckast BeposTHOCTb. CiryuailHbIil BEIOOp TOYKM U3 (PUTYpHI Ha IUIOCKOCTH, U3
OTpE3Ka U U3 IyTH OKPYKHOCTH.

HcneiTanue. Ycenex u Heyaada. Cepust MCTIBITaHUM 10 iepBoro ycnexa. Cepus UCIBITaHUN
bepnysmiu. BeposatHocTr coObITHII B cepuu ucnibiTaHui bepHysim.

CrnyuaiiHas BEIMYMHA M PACIPENEICHHE BEPOATHOCTEW. MareMaTH4ecKoe 0XXHIaHuE U
nucriepcus. [IpuMepsl MaTeMaTH4eCKOro 0XKMIAHMS KaK TEOPETHYECKOrO0 CPEIHEro 3HAa4eHUs



BENMYMHBI. MaTeMaTuyecKkoe OXKUAaHUue U JUCIEPCHs CTy4YalHON BEIMYMHBI «YUCIIO YCIIEXOB B
cepuu ucnbiTaHui bepHymm.

[TonsiTue 0 3akoHe OGonbLIMX yuceln. M3MepeHue BeposSTHOCTEH ¢ MOMOIIBIO 4acToT. Poib
Y 3HAa4YCHHE 3aKOHA OOJIBIINX YKCEN B IPUPOE U OOLIECTBE.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Pe3yJbTaThl OCBOCHHs IMPOTpaMMbl y4eOHOro Kypca «BeposTHocTh U
CTAaTUCTUKA» XapaKTEPUIYIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HWHTEpeca K TNPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KCHHSAM POCCHHCKMX MAaTeMAaTHKOB W POCCHUHCKOU
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakIaHWMHA W peald3allid €ro Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUU
HAyKH, OCO3HAHUEM BaKHOCTH MOPATbHO-3TUYECKHUX IPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) TpyaoBO€E BOCIMTAHUE:

YCTaHOBKOM Ha aKTHBHOE y4YacTHE B PEUICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCel
JKU3HU ISl YCHEIIHON MPOQeCcCHOHANbHON AeATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY U OJCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlel B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSA YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpeICTBOM I[IO3HaHUSI MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATEbCKON IEATETLHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECaX CBOETO 3/J0POBbS,
BEJICHUS 370POBOTO 00pa3a >KM3HU (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:



OpHEHTAIlMe Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWN JJIs pelieHHs 3ajad B 00JacTu
COXPaHHOCTH OKpPYXKAIOIIEH cpezpl, IJIaHUPOBAaHUS IOCTYIIKOB M OLEHKH MX BO3MOXHBIX
HOCJICACTBUM AJISI OKPY’KAIOIIEH Cpefbl, OCO3HAaHHEM IJI00AIBbHOIO XapaKTepa KOJOTMUYECKUX
po0JeM U IMyTel ux pereHus;

8) aganTanus K H3MEHAIOIMMCS YCI0BUAM COLMAJLHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 IPAKTUUYECKYIO EATEIbHOCTh, B TOM YHMCIIE YMEHHUE YUYUTBCS y JPYTHX
Jrozei, mpuodpeTaTb B COBMECTHOM JESTEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIMH U3
OIbITA IPYTHX;

HE00X0MMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
HOHATHS, TMIIOTE3bl 00 0OOBEKTaX M SBJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
JneGUIUTHI COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh IPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁnble JeHCcTBUA

Ba3oBble 1oruyeckue gelicTBus:

BBISIBJISATh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOWICHWA MEXAYy MOHATUSAMH, (OPMYIHPOBATH ONPEACICHHUS TOHATHH, YCTaHABJIMBATDH
CYLIECTBEHHBIN NMPU3HAK KIacCU(PHUKALMU, OCHOBAHUS /ISl 000OLIECHNUS U CPaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpPMYyIUpOBaTb U MPeoOpPa3OBBIBATh CY)KICHHS: YTBEPAUTENbHbIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IPOTUBOpEUUs B (paKkTax, TaHHBIX,
HAOJIIOJIEHUAX U YTBEPXKACHMSX, MpeAjiaraTb KPUTEPUU JUIsl BBISBICHHSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX U HWHAYKTUBHBIX
YMO3aKJIF0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J10Ka3aTeIbCTBA MaTEeMAaTUYECKUX YTBEPKICHUH (IpsAMble M OT MPOTHBHOIO),
OPOBOJUTH  CaMOCTOSITEJIbHO  HECJIOKHBIE  JIOKa3aTelbCTBA  MaTeMaTHYeCKUX  (akToB,
BBICTpAauBaTh AapryMEHTAallMl0, MPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh Ccrnoco0 pelieHust yueOHOW 3a/aduu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILEHUS,
BbIOMpaTh HanboJIee MOAXOAAIINN C YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).
ba3oBblie uccienoBaTe/IbCKue A1eHCTBHA!

MCIIOJIb30BaTh BOMNPOCHl KaK HCCIIENOBATEIbCKUA HMHCTPYMEHT NO3HAHUS, (OpPMYIUpPOBATh
BONPOCHI, GUKCHUPYIOLIME TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMTH MO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIAaHY HECIIOKHBIM 3KCHEPUMEHT, HeOObIIoe
UCCIIIOBAaHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro oO0BEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEX]Ly COOO0M;

CaMOCTOSITENNbHO (OpMYIUPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yiabTaTaM IMPOBEAEHHOTO
HaOJII0IeHNs, NCCIIEIOBAHMSI, OLEHUBATDH JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IPOIECCA, a TAK)KE BBIIBUIaTh MPEATOIOKEHUS O €r0o
pa3BUTHU B HOBBIX YCIIOBUSIX.

PatGora ¢ undopmaumeii:



BBISBIISITh HEJOCTATOYHOCTh U HW30BITOYHOCTH HH(MOPMAIMM, MAHHBIX, HEOOXOAMMBIX IS
peLIeHHS 3a/1a9u;

BbIOMPATh, aHATTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh NH(MOPMALIUIO PA3INYHbIX
BUJIOB U (pOPM IPECTABICHHUS;

BbIOMpaTh (opMy MpeAcTaBIeHHS HH(OpPMAIMM W WUTIOCTPUPOBATH peIIaeMble 3a7adu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOpPMAUMM MO KPUTEPUAM, NPEIJIOKEHHBIM YYHUTEIEM WIN
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe el cTBHA:

BOCIIPMHUMATh U (POPMYJIMPOBATE CYKACHUSA B COOTBETCTBUU C YCIOBUSIMU U LIEISIMU OOLCHMUS,
SCHO, TOYHO, I'PAaMOTHO BBIpaXaThb CBOK TOYKY 3PEHUS B YCTHBIX U IHCBMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHHUSI 110 X0y PEIICHHUs 3a7a4l, KOMMEHTUPOBATh MOJIY4YCHHBIN pe3ybTar;

B XoAe OOCYXAEHHUs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJIaeMOW TeMbl, MPOOJIEMBI,
pemaeMoil 3a1aun, BBICKA3bIBaTh WJCH, HAllEJICHHBIC HAa MOMCK PELICHHS, CONOCTAaBIATH CBOU
CYXJIEHUS C CYKACHUSAMH JPYrHMX YYaCTHHKOB JUaora, oOHapy>KuBaTh Pa3jIMuMe U CXOJCTBO
HO3ULUH, B KOPPEKTHOU opme (HOopMyIHpoBaTh Pa3HOIIACHs, CBOU BO3PAKEHHUS;

OpPEICTABIATh PE3yJAbTaThl PEIICHHUS 3a/Ja4d, OKCIEPUMEHTa, WCCICIOBaHUsA, IPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUICHMs ¢ Y4€TOM 3ajad [pe3eHTaluuu U
0COOEHHOCTEHN ayAUTOpUH;

IOHUMaTh W MHCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHOH paboOThl NpHU
peleHnH y4yeOHbIX MaTeMaTUYEeCKUX 3ajiay;

IPUHUMATD IeJIb COBMECTHOH JeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboTHI,
pacopenenartb BHAbI paboT, JOroBapuBaThCs, OOCYKIAaTh IPOLECC U pPE3yiabTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHSMH, MO3TOBBIC
IITYpPMBl ¥ JPYTHE), BBHIMOJHATH CBOIO YacTh pabOThI M KOOPAWHUPOBATH CBOM JACUCTBUS C
JPYTUMH 4I€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUSI.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJISTh IUIaH, AJITOPUTM pEIIeHUs 3aJa4yul (UM ero 4acTh), BHIOMpaTh
crocod pemieHuss C Y4€TOM HMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(GOPMAITIH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BIIAJIETh CIOCOOAMH CaMONPOBEPKH, CAaMOKOHTPOJIA Tpolecca U pe3yjbTara perieHus
MaTeMaTHYeCKOM 3aa49H;

NpeABUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh MpHU PEIIEHUH 3a7auyd, BHOCHUTH
KOPPEKTHUBBl B JIEATETHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HaWJEHHBIX OIIMHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTH TOCTABICHHOW WEIM U  YCJIOBHSM,
OOBSICHATH MPUINHBI JTOCTHIKEHUS WIIA HETOCTHIKEHUS TIeJIM, HAXOAUTh OMMOKY, 1aBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kJacce oOydaroUmMiics MOMYYHUT CieIyIOIUe MpeaAMETHbIC
pe3yJbTaThI:



Yurate wHQOpMAIMIO, MPEICTABICHHYI0 B Ta0NMIAX, HA auarpamMmax, MpeICTaBIATH
JIAaHHBIE B BHJIE TAOJUIl, CTPOUThH IUArpamMMmbl (CTOJOMKOBBIE (CTOJIOYATBIE) M KPYTOBBIC) IO
MacCUBaM 3HAYECHUM.

OnuceiBaTh M HHTEPIPETHPOBATH pEalIbHbIE YHCIOBBIC [aHHBIC, IPEJICTABICHHbBIC B
TabJIMIax, Ha AUarpaMMax, rpaukax.

Hcnonp3oBaTh 1711 ONHMCAHMS JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKHU: CpelHee
apudMeTHuecKoe, MeuaHa, HauOoJbIllee U HANMEHBIIIee 3HAUCHUS, pa3Max.

HmeTs mpeacTaBieHUE O CIOyyallHOM W3MEHYMBOCTH Ha MpUMepax LeH, (U3NYECKUX
BEJIMYMH, AaHTPONOMETPUYECKUX JAHHBIX, HMMETh MPEACTABIEHUE O CTATUCTHYECKOM
YCTOMYUBOCTH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUME IpeaIMETHbIE
pE3yJIbTaThL:

UzBnekatb u mnpeoOpa3oBeIBaTh HHPOpPMAIMIO, NPEICTABICHHYI0 B BHJAE TaOJHIl,
Iyarpamm, rpauKoB, PEICTABISATh JaHHBIC B BHJIE Ta0JIUII, TUarpaMM, rpa(ukos.

OnuceIBaTh TaHHBIE C MOMOIIBI0 CTATUCTHYECKHUX MOKA3aTeNNel: CpeAHUX 3HAYECHUN U Mep
paccenBaHus (pa3Max, TUCIIEPCHS U CTAaHAAPTHOE OTKIOHEHHUE).

HaxoauTh 4YacTOThl YHUCIOBBIX 3HAYEHUH M YacTOTHl COOBITMH, B TOM 4YHCIE IO
pe3yJibTaTaM U3MEPEeHH U HAOIIOICHUH.

HaxoauTh BEpOSTHOCTH CIOy4yailHBIX COOBITMII B  OMbBITaX, 3Has BEPOSTHOCTU
DJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B ONBITAX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMH.

Hcnonp3oBate TpaduyuecKkue MOJENH: JEPEBO CIYYaHOTO SKCIEPUMEHTA, JUarpamMMbl
Dilniepa, ynciaoBas npsmasi.

OnepupoBaTh MOHATHSIMH: MHOXECTBO, IOJIMHOYKECTBO, BBITIONHATH ONEPAlUU HAJl
MHOKECTBaMU: O00OBEAMHEHUE, TepecedyeHre, AOMOIHEHUE, MEePEUUCIIATh JIEMEHTHl MHOXECTB,
MPUMEHSTH CBOHCTBA MHOXKECTB.

Hcnonp3oBaTh rpaduueckoe MNpeACTaBICHWE MHOXKECTB U CBsI3ed MeEXAy HUMH s
OTMCAHMsI TIPOLIECCOB W SBIICHW, B TOM YHCIIC TPU PEIICHUH 3a/a4 W3 JPYIHX y4eOHBIX
MPEIMETOB U KYPCOB.

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yNbTaTHhI:

W3Bnexkate u mnpeoOpa3oBbiBaTh HHGOPMAIUIO, TIPEACTABICHHYIO B  Pa3IUYHBIX
WUCTOYHUKAX B BUJIE TaONWIl, auarpamm, rpa@ukoB, MPEACTaBIATH JaHHbIE B BHIE TaOIuIl,
nuarpamm, rpa@ukos.

Pemarp 3amaun opraHM30BaHHBIM MEPEOOPOM BapUAHTOB, & TAKXKE C HCIOJIb30BaHHUEM
KOMOWHATOPHBIX MPAaBWII U METOJIOB.

Hcnonp30BaTh onucatenbHble XapaKTePUCTHKHU JJII MAaCCUBOB YHCIOBBIX JAHHBIX, B TOM
YHCIie CpeTHIE 3HAYCHHUS U MEPBI PACCEHBAHNS.

HaxoauTh 4acTOTHI 3HAYEHHUI M 9aCTOTHI COOBITHSI, B TOM YHCIIE MOJIBb3YACh pe3ylbTaTaMu
IPOBEAEHHBIX U3MEPEHUIN U HAOIIOACHUH.

HaxomuTe BeposATHOCTH clydyallHBIX COOBITHI B W3YYEHHBIX OMNBITaX, B TOM YHCIE B
OTBITaX ¢ PAaBHOBO3MOKHBIMH 3JIEMCHTAPHBIMH COOBITHUSIMU, B CEPHSIX HUCIBITAHUN IO TIEPBOTO
ycrexa, B CepusiX UCIbITanuii bepHymu.

NmeTs peacTaBiieHUE O CIy4alHOW BEJIMYMHE U O PACHPEICIICHUU BEPOSTHOCTEM.

HmeTh mipesicTaBieHHe O 3aKOHE OONBIINX YHCeT KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CIIydaifHOW M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCET B MIPHPOJIE B OOIIECTRE.



TEMATHYECKOE INTAHUPOBAHHUE

C YKa3aHUEM KOJIMYECTBA aKaJEeMUYECKHX YaCOB, OTBOJMMBIX Ha OCBOCHHE KaXJI0M TEMBbI Y4eOHOT0 IpeaMeTa, y4eOHOro Kypca, yaeOHOTo
MOJ1yJIl U BO3MOKHOCTb MCIIOJIb30BAHMSI 110 3TOM TeMe AJIEKTPOHHBIX (IIU(POBHIX) 00pa30BaTEeNbHBIX PECYPCOB, SIBISIFOIIUXCS Y4EOHO-
METOAMYECKUMH MaTepraiaMu (MyJIbTUMEAUHHBIC IPOTPAMMBI, JIEKTPOHHBIE YIEOHUKH U 33JaYHUKH, JIEKTPOHHBIE ONOINOTEKH,
BUPTYaJbHbIE JTA0OPATOPUU, UTPOBBIE MPOTPAMMBbI, KOJIJIEKIUHU IU(PPOBBIX 00pa30BaTeNbHBIX PECYPCOB), UCIIOIb3YEMbIMH JIJIS1 O0OyUYEHHS U
BOCIIUTAHUSI PA3IMYHBIX TPYII MOJIb30BATEINICH, MPEICTABICHHBIMH B AJIEKTPOHHOM (LIM(POBOM) BUE U PEATN3YIOIIUMH TUAAKTUYECKHE
BosmoxkHocTu KT, copepikanne KOTOPhIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUHU.

TeMarnueckoe IUIAHUPOBAHME OPUEHTHUPOBAHO HA BKJIIOYECHHUE LIEJIEBBIX MPUOPUTETOB BOCIMUTAHUS, & TAKXKE IOJOKEHUS MOMYJIS
«IIIxoapHBIN Ypok» Paboueli mporpaMmbl BOCIIMTaHUS, SIBJISIOMICHCS YacThIO coaepkareabHoro pasaeiaa OOIT O0O0.
7 KJIIACC

KounuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne ni/m ——— Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0Gpa3oBaTETbHbIC
padoThbI padoThbI pecypesI
bu6mmoreka [IOK
! TlpencTapienye JAHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bu6nmoreka [JOK
2 Omwcarenpias craTHeTHKa 8 . 1 https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
3 CotysaiHas H3MEHIHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 yacToTa Ciy4aiHOro 4 1 bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubnuorexa [JOK
6 O0001enue, cucTeMaTH3aIus 3HaHUH 5 1 https://m.eds00.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/l OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThI pecype
bu6mmoreka [IOK
1 Hosroperite kypea 7 wiacca 4 https://m.edso00.ru/7f417fb2
2 OmnucarenpHas craTucTuka. PaccemBanue 4 bubnuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Mroxectsa 4 https://m.edsoo0.ru/7f417fb2
4 BeposiTHOCTB ciyuaifHOTO COOBITHS 6 1 ﬁgg;l;l/(r)seeijas(i%{fﬂ 417f02
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
N bubmuoreka [JOK
6 Crtyuaidnbie cobprma 8 https://m.edsoo0.ru/7f417fb2
N bubnuotexa [JOK
7 O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI 4 2 hitps://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne i/l OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘lCCKl/le 0BpA30BATEIBHBIE
padoThI padoThbI pecypesI

bu6mmoreka [IOK

1 Tosropenne kypca 8 knacca 4 https://m.edsoo0.ru/7f41a302
bubanorexa LIOK

2 DeMEHThl KOMOMHATOPUKHU 4 1 https://m.e dS(I)_f).ru 17412302
bubmuorexa [JOK

3 Teomerpureckas sepoaTHOCTS 4 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK

4 Menerranus bepryiin 6 1 https://m.edsoo.ru/7f41a302

5 Ciyuyaligasi BeJIMurHa 6 bubmaorexa LJOK

¥ https://m.edsoo.ru/7f41a302

bu6nmoreka [JOK

6 Obobmierne, KOHTpOIb 10 1 https://m.edsoo0.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
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https://m.edsoo.ru/7f41a302
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