1. ITosscHUTENbHAA 3aNIHCKA

Pabowas mporpamMma mno MareMaTHKe [uii oOOydaromuxcs 5-9 KIaccoB SIBISETCA
CTPYKTYpPHBIM KOMIIOHEHTOM OCHOBHOH 0Opa30oBaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanust MAOY «COL Nel4 r. YenssOuHcka» 1 pa3paboTaHa C y4eTOM:

- @enepanibHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit
Oenepauuny;

-DenepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa OCHOBHOTO OOIIEro
oOpa3oBaHUs, YTBEPKICHHOTO TpHKa3oM MuHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoit
®enepaunu ot 21.05.2021 Ne 287;

-IIpumepHoii ocHOBHOM 0Opa3oBatenbHoii mporpammbl OO0 (https://fgosreestr.ru ).

- [lonosxxeHust o mopsiake pazpaboTku paboueii mporpaMMbl y4eOHOTO MpeameTa, Kypcea.

Obuwaa xapakmepucmuka y4edno20 npedmema

B »snoxy uudpoBoit TpaHchopmanmuu Bcex cdep UEIOBEYECKOH JesTeNbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOU
IIOATOTOBKH. VYike B IIKOJIE MaTeMaTHKa CIIY)KHUT OIIOPHBIM MMPEAMETOM JJI1 U3YUYCHUSA CMEXKHBIX
IMCUUIUIAH, a TIOCie IIKOJBl pealbHOW HEOOXOIUMOCTBIO CTAHOBHUTCS HEMPEPBIBHOE
o0Opa3zoBaHue, 9TO TpeOyeT MOTHOIIEHHONW 0a30BOM 00meo0pa3oBaTeIbHON MOATOTOBKU, B TOM
qyclie ¥ MaTeMaTH4ecKOH. JTO 00YCIIOBIEHO TE€M, YTO B HAIllM JHU PACTET 4Mcio Mpodeccui,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MaTeMaTHKU: U B cdepe SKOHOMHUKU, U B
Ou3Hece, U B TEXHOJIOTHYECKHUX 001acTsIX, M JaKe B TYMaHUTapHBIX cepax. Takum obpazom, Kpyr
IIKOJIBHUKOB, U1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUUMBIM MPEAMETOM, PaCIIUPSETCS.

[IpakTryeckas MoJI€3HOCTh MAaTEMAaTUKH O0YCIOBIIEHA TEM, YTO €€ MPEIMETOM SBIISIOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYpPHI HAIllEr0 MHUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJUUYECTBEHHBIE
OTHOIICHUS] OT MPOCTEUIINX, YCBAaHMBAaEMbIX B HEMOCPEJACTBEHHOM OMbBITE, A0 JOCTATOYHO
CIIOXKHBIX, HEOOXOTUMBIX JIi Pa3BUTUS HAy4YHBIX M TNPUKIAAHBIX uaeil. be3 KOHKpeTHbIX
MaTeMaTUYeCKUX 3HAHWN 3aTPyAHEHO MOHUMAaHHE MPUHLHUIIOB YCTPOWCTBA M HCHOJIB30BaHUS
COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M HHTEpIpEeTalus pa3HOoOpa3HOl  COUUaIbHOM,
HKOHOMMUECKOM, moauTHueckoi nHpopmannu, ManodhdeKTuBHa MOBCEIHEBHAS MPAKTUYECKAs
JesTenbHOCTh. KakoMy 4YenoBeKy B CBOEH JKHM3HM MPHUXOAUTCS BBINOJHATH PacuéThl U
COCTaBIISATh AJITOPUTMBI, HAXOJAUTh U MPUMEHSITH (OPMYJIbI, BIAJIETh MPAKTUIECKUMH MPUEMaMU
TreOMETPUYECKUX U3MEpPEHUIl U MOCTPOEHUH, YuTaTh WH(OPMALUIO, MPEACTABICHHYIO B BUJE
Tabnul, AuarpaMM U TpaduKOB, KUTh B YCIOBUSAX HEONPEAEIEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapaKkTep CIy4alHbIX COOBITHI.

OpHoBpeMeHHO ¢ pacmupeHueM cdep NpPUMEHEHUS MaTeMaTHUKH B COBPEMEHHOM
oOrmiecTBe BCE Oosiee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUM CTUIIb MBIIUIEHUS, TPOSBIISIOIIUNACS
B OIpe/IeNIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpornecce n3ydeHns MaTeMaTHKU B apceHall MPUEMOB
U METOJIOB MBIIIJICHUS YeJIOBEKa €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCS MHAYKLUS U AETYKIUS,
0000IIeHne W KOHKpETH3allMs, aHalu3 M CHHTE3, KiacCU(UKalUs W CcUCTeMaTH3alus,
abctparupoBaHue M aHanorud. OOBEKTHl MaTeMaTHMUYECKMX YMO3AKIIOUEHUH, MpaBHia HX
KOHCTPYHUPOBAHHS PACKPBIBAIOT MEXaHU3M JIOTHUYECKUX ITOCTPOCHUH, CIIOCOOCTBYIOT BBIpAaOOTKE
yMeHus: (HopMyaupoBaTh, OOOCHOBBIBATh M JIOKAa3bIBAaTh CYXKJIEHHUS, TEM CaMbIM pa3BHUBAIOT
JIOTMYECKOe MbIlUIeHHe. Benymas posib NPUHAAISKUAT MaTeMaTHke U B (OPMHUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS U BOCIIUTAaHUM YMEHHUH NefcTBOBATH IO 3aJlaHHBIM
aJITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE W KOHCTPYHUPOBATh HOBHIE. B mporecce pemeHus


https://fgosreestr.ru/

3aJad — OCHOBOWM y4eOHOU JesATEeIbHOCTH Ha YpOKaX MaTeMaTHKH — DPa3BUBAIOTCS TaKXkKe
TBOpYECKasl U MPUKIIaTHAS] CTOPOHBI MBILIUICHUS.

OOyuenne MaTtemaTtuke Ja€T BO3MOXHOCTh pa3BHBaTh y OOYYAIOUIUXCS TOYHYIO,
panMoHaNbHYI0 U WH(POPMATUBHYIO PeYb, YMEHUE OTOMPATh HauOOJee MOIXOIAIINE S3bIKOBHIE,
CHMBOJIMYECKHE, TpadUuecKue CpencTBa Uil BBIPAXKEHUS CYXKICHHH M HarJJHOTO UX
HPEACTaBIICHHUS.

Heo0xoaMMbIM KOMIIOHEHTOM OOIIEH KyJIbTYPHl B COBPEMEHHOM TOJIKOBAHWU SIBIISIETCS
oO1iee 3HAKOMCTBO C METOJAMH IO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpPEaMETe U
METOJaX MaTEMATHUKH, UX OTJIMYUN OT METOJIOB APYTHX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
0COOEHHOCTSIX MPUMEHEHHSI MAaTEeMAaTHKH JIJIsl pelIeHUs] HayYHBIX W MPUKIAJHBIX 3a/a4. Takum
o0pa3oM, MaTeMaTH4ecKkoe 0Opa3oBaHNe BHOCHT CBOM BKJIAJA B ()OPMUPOBaHUE OOIIEH KyIbTyphl
JeIoBeKa.

N3yueHrne MaTreMaTWKH TaKKe CIIOCOOCTBYET ICTETHYECKOMY BOCIHTAaHHIO YEIOBEKa,
MOHWMAHUIO  KpacoTbl M  HW3AIIECTBA MAaTEMaTHUECKUX  PACCYXJCHWUH, BOCIPUATHIO
TeOMETPUIECKUX (HOPM, YCBOCHUIO HJIEH CHMMETPHH.

Henu u ocobennocmu uzyuenusn yueonozo npeomema «Mamemamuxa». 5-9 knaccot

[IpuoputeTHbIME LIENAMU OOYyYEHHUS MaTeMaTUKe B 5-9 Kiaccax SBISIOTCA:

»  (QopmMupoBaHHE IIEHTPAIbHBIX MaTE€MaTHYECKUX MOHITUH (YMCIO, BEIMYMHA,
reoMerpuueckas (Gurypa, IepeMEHHas, BEpPOATHOCTb, (GYHKIMs), 0OOecrneunBaromnX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO 00pPa30BaHUsS 00y4arOINXCS;

» ToJBefeHHE OOyyarouuxcs Ha JOCTYIHOM JUIsi HMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTeMaTHKH M OKPYKAIOILIEro MUpa, TIOHUMAHNE MaTeMaTHKHN KaK 4acTH oOIen
KYJIBTYpBbI 4EJIOBEYECTBA;

»  pa3BUTHE HWHTEUIEKTyaJIbHBIX W TBOPUYECKHUX CIIOCOOHOCTEH o0O0ydaromuxcs,
MI03HABATEIbHON AKTUBHOCTH, HCCIIEOBATEIIbCKUX YMEHHHM, KPUTUYHOCTH MBIIICHUS,
MHTEpeca K N3y4EeHUIO MaTEMaTUKH;

»  (GopMupoBaHue (YHKUHOHAJIBLHOM MaTeMaTUYeCKOW TI'PaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSBICHUS MaTEeMaTUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYALUAX U IPU U3YUYEHUH JPYTrUX y4EOHBIX MPEAMETOB, PO SIBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYIUPOBATh UX HA SA3bIKE MAaTEMaTHKH M CO3/aBaTh
MaTeMaTU4YeCKUe MOJIENU, MPUMEHATh OCBOCHHBIH MaTeMAaTUYECKUH ammapar s pelieHus
IPAKTUKO-OPHUEHTUPOBAHHBIX  3a/la4, HMHTEPIPETUPOBATh M  OLIEHHWBATh  IOJyYEHHBIE
pe3ysbTaTHI.

OcCHOBHBIE JIMHUM COJAEP)KAHHMA Kypca MareMaTukun B 5-9 kiaccax: «Yucna n
BBIUUCIIEHUS», «Anredpay («AnreOpandeckue BBIPAKEHHsD», «YpPaBHEHUS U HEPAaBEHCTBAY),
«Dynkuun», «l'eomerpus» («I'eomerpuueckue @urypsl M HX cBoicTBa», «M3MepeHue
TE€OMETPUYECKUX BEIMUYUH»), «BeposTHOCTP M cTaTHUCTHKa». JlaHHblE JTUHUM pPa3BUBAIOTCA
napajiesIbHO, KaX/1asi B COOTBETCTBUHU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKkTe W B3auMojeicTBUM. Kpome 3TOro, nx 0O0beqUHSET JIOTHYecKas
COCTaBJIAOLIAs, TPAJAULIMOHHO NPUCYIIAsi MaTEMATHUKE W ITPOHU3BIBAOIASl BCE MATEMaTHUECKUE
Kypchl M cojepxkarenbHele JuHMHM. ChopmynupoBaHHoe B DeaepalbHOM TroCyJapCTBEHHOM
00pa3oBaTeIbHOM CTaHIapTe OCHOBHOTO 0011ero 00pa3oBaHus TpeOOBaHUE «YMETh ONEPUPOBAThH
MOHATHAMMU: OTIPEEIIEHUE, aKCHOMa, TEOPEMA, 10Ka3aTeIbCTBO; YMEHNE PACIIO3HABATh NCTUHHbBIE
U JIO’)KHBIE BBICKA3bIBAHUS, IPUBOJUTH NPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS U
OTPHILIAHUS BBICKa3bIBAHUI» OTHOCHTCS KO BCEM KypcaM, a (JOPMHPOBAHUE JOTUYECKUX YMEHHI



pacrpenensercs Mo BceM rogaM oOy4eHus Ha ypOBHE OCHOBHOTO 00I1ero oopa3oBaHusi.

Conepxxanne 0o0pa3oBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yiabTaTaM OCBOCHHS
[Tpumepnoit paboueil mporpaMmbl, pacrpeneléHHBIM 0 TojaM O0y4eHHs, CTPYKTYypHpPOBAHO
TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHHIMIIHAIBGHBIM BOIpPOCaM OOydarouiuecs
oOpamanuch HEOJHOKPATHO, YTOOBI OBJIAJICHUE MAaTEeMATUYECKUMU MOHSATHSAMH W HaBBIKAMHU
OCYIIECTBIISUIOCH ~ IOCJIEAOBATEIbHO ¥ MOCTYMATeNbHO, C  COONIIOJICHHEM  MpPUHIIHIIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIOYAIUCh B OOILIYI0 CHCTEMY MaTeMaTHYECKUX
IIpe/ICTaBICHU OOyJarouXcs, paciupss U yrayounsst e€, o0pa3ysl pOUHblE MHOYKECTBEHHbIE
CBSI3HU.

Mecmo yueonozo npeomema «Mamemamukay 6 yueoHoM niane

B cootBercTBUN ¢ DenepalibHBIM TOCYIapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00111€er0 00pa30BaHusl MaTeMaTHKa SIBJISIETCS 00s3aTENIbHBIM MPEAMETOM Ha JIaHHOM
ypoBHe o0pa3oBanus. B 5-9 knaccax yaeOHbIN ipenMer «MaremaTikay TpaaulluOHHO U3y4aeTcs
B paMKax CIIEJYIOIUX Y4eOHbIX KypcOB: B 5-6 kiaccax — Kypca «MatemaTukay, B 7-9 kiaccax —
KypcoB «AnreOpa» (BKJIOYasi 3J1EMEHThI CTATUCTUKU M TEOpUHU BeposiTHOcTel) u «I'eomeTpusi».
Hacrosimielt mporpamMMoil BBOAMTCS CaMOCTOATENbHBbIM y4eOHbIH Kypc «BepostHOCTE U
CTaTUCTUKAY.

Hacrosimeii mporpammoii mpexycMaTpuBaeTcsl BblZieNIeHUuE B ydeOHOM IJIaHE Ha N3YYeHHUe
MaTEeMAaTHKH B 5-6 Kjaccax 5 yueOHBIX 4acOB B HENIEIIO B TEUCHHUE KaX0T0 Toja oOydeHus, B 7-
9 xnaccax 6 yueOHBIX YacOB B HEJEINIO0 B TEUEHHE KaXJI0T0 rojia 00ydeHus, Bcero 952 yuyeOHbIX
qaca.

Texymuil KOHTPOJIb U IPOMEXKYTOUYHAsI aTTECTALUs OCYILECTBISAIOTCS B COOTBETCTBUU C
«Ilonoxxennem o Gopmax, NEpUOANYHOCTH, MOPSJIKE TEKYIIErO0 KOHTPOJIS U MPOMEKYTOUHON
arrectaruu  obydaroruxcs MAOY «COIII Ne 14 r. YensaOunckay». Tekymuii KOHTPOJIb
OCYILIECTBIISIETCSL € LIEJIBIO IIPOBEPKH CTEICHM M KAadecTBa YCBOEHHUS MaTepHalla B XOJE €ro
U3y4YeHHs] B CIEeNyLMX (opMax: caMOCTOATENIbHbIE, KOHTPOJbHbIE PAaOOThI, TECTHI, 3a4EThl,
IpoeKThl. [IpoMekyTodHast arrecTalys OCyHIECTBIISIETCS C LEIbI0 IPOBEPKHU CTEIICHU U Ka4eCTBa
YCBOEHUS MaTepHaia o pe3ysbTaTaM U3ydeHHsl COAep KaHus yueOHOIo IpeaMeTa B CIIeIyOLIUX
dhopmax:

5 kiacc — utorosas paboTa 1o npeaMeTy, IPOBOANMAs B paMKaX TEKYIIEro KOHTPOJIS;

6 kmacc — urorosas padoTa 0 IpeAMETY, IPOBOAUMAs B PAMKAX TEKYILETO KOHTPOJIS;

7 kiacc — urorosas padoTa 1o IpeAMETY, IPOBOAMMAs B PAMKax TEKYLIEro KOHTPOJIS;

8 kimacc — uroroBas paborta nmo mpeamery B ¢opmate OI'D, mpoBojumMas B pamKax
TEKYILEr0 KOHTPOJIS;

9 Kylacc — yueT TeKyUIuX pe3yabTaToB.

l'ocynapctBenHass ~ urToroBas — arrecrauuss  NPOBOJUTCS B COOTBETCTBUU €
3aKOHOIaTeNbCTBOM PO.

B paboueit mporpamme mno yueOHOMYy mnpeaMmery «MaTemaTuka» MpPeIyCMOTPEHO
3HAYUTENbHOE YBEJTMUEHHE aKTUBHBIX (POpM pabOTHI, HAIIPABJICHHBIX HAa BOBJICYEHUE yYallluXCs B
MaTeMaTHYECKYIO JeATelbHOCTh, Ha 00ecreyeHne MOHMMAaHNs MIMU MaTeMaTHYeCKOTro MaTepuana
U DPa3BUTHS UHTEIUIEKTa, MpUoOpeTeHHe TMPaKTUUECKUX HaBBIKOB, YMEHHUI NPOBOJUTH
paccyxxJeHus, JokazarenabcTBa. OCHOBHOM (GopMoil opraHuzanuu 0O6pa3oBaTENbHOTO Mpolecca
aBnsieTcss ypok. IlporpamMma MoxeT ObITh peaqu3oBaHa C MNPUMEHEHHEM HIIEKTPOHHBIX
(undpoBbIX)0OpazoBATENBHBIX PECYPCOB, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH ITyTeM
opraHu3anui  oOpa30BaTENbHOW  JAEATENIBHOCTH B JJIEKTPOHHOH  MH(OPMAIMOHHO-
oOpa3oBaTesbHOH cpejie.



Pabouass mporpamma paspaboTaHa C y4ETOM HAIIMOHAIBHBIX, PETHOHAIBHBIX U
STHOKYJBTYPHBIX 0coOeHHOCcTel YensiOnHckoii o0macTH.

OcHOBHO# (opMoii opraHu3ali 00pa30BaTEIBLHOIO Ipoliecca SBISETCS  YPOK.
[Tporpamma MOJKET OBITh peannm3oBaHa c NIPUMEHEHUEM 3JIEKTPOHHBIX
(mpoBBEIX)00pa30BATEIBHBIX PECYPCOB, TUCTAHIIMOHHBIX 00PA30BATEIIBHBIX TEXHOJIOTHI ITyTEM
opraHu3anuu  0Opa30BaTENbHOW  JEATENILHOCTH B OJJEKTPOHHOW  MH(POPMALMOHHO-
00pa3oBaTeILHOM cpejie.

2. Conep:xkanue yueoHOro npeamera «MaremaTuka» (1o rogam)

2.1. Coaep:xkaHue Kypca MaTeMaTHKH B 5—6 kJiaccax

S KJacc

Hamypanvuovie uucna u nynp

Harypanbnoe uncno. Pan nHatypansHbix uncen. Yucno 0. M3o0pakeHue HaTypaabHbIX
qycesl TOUKaMH Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOH.

[To3unmonnas cucrema cuuciaeHus. PuMckas Hymepanus Kak IMPUMeEpP HEMO3WIHOHHOMN
CUCTEeMBbI cuucieHus. [lecsaTuunas cucremMa CUiCIIeHUs.

CpaBHeHHE HaATypaJIbHbIX YHCEN, CpPaBHEHUE HaTypallbHbIX uucesn ¢ HylnéM. CrocoObl
cpaBHeHMsI. OKpyTJIeHHE HAaTypaJIbHbIX YHCEI.

CrnoxxeHre HaTypalbHBIX 4YHCEN; CBOMCTBO HYyJS NpU CIOXKEHHU. BplunTaHue Kak
neiicTBre, 00paTHOE CIOXKEHHUIO. Y MHOKEHHE HaTypaJbHBIX YHMCEN; CBOMCTBA HYJNS U €IUHUIIBI
Mpu YMHOXEHUU. JleneHne Kak neicTBre, 00paTHoe YMHOXKEHUI0. KOMIIOHEHTHI 1eHCTBUH, CBS3b
Mexay Humu. [IpoBepka pesynbpTaTa apudmMernueckoro AeucTBusa. l[lepeMmecturensHoe U
coueTaTesIbHOE CBOWMCTBA (3aKOHBI) CIOKEHHSI M YMHOKEHHS, PACIpeleIUTeIbHOE CBOWCTBO
(3aKOH) YMHOKCHHSI.

Hcnonb3oBanue OykB Aii 0003HAYEHHUS] HEM3BECTHOTO KOMIIOHEHTAa U 3alMCH CBOMCTB
apu(pMETHUYECKUX JCUCTBUH.

Jlenutenu u KpaTHbIE YKCIIA, pa3sIoKEHUE Ha MHOXKUTENU. [IpocThie n cocTaBHbIE YnCIa.
[Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTypajJbHBIM [OKa3aTejaeM. 3alKuCh 4YHCIIa B BHJIE CYMMBI pa3psiaHBIX
ClIaraeMblIX.

UucnoBoe BbIpakeHHE. BplunMcCiieHHE 3HAUYEHMHA YHUCIOBBIX BBIPAKEHUH; MOPSAIOK
BBIIIOJIHEHUST  AeWcTBUi. Vcrnonp30BaHME TPU  BBIUUCICHUAX IEPEMECTUTENBHOIO U
COUETATEeNILHOTO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXEHHS, PacCHpeeIuTEIbHOIO CBOICTBA
YMHOKEHHUSL.

Jlpoou

[IpencraBnenue o qpobu Kak criocode 3amucu yactu BeIUYUHbl. OOBIKHOBEHHBIE TPOOH.
[IpaBunbHBIE U HETIpaBUIbHBIE ApoOH. CMelaHHas ApoOb; NpeAcTaBiIeHne CMEIaHHON ApoOu B
BUJIE HEMpPaBWJIBHOM JApOOM M BbIAEIECHUE IIeJIOW YacTH YMClIa U3 HENpaBWIBHOM JIpoOu.
N306paxenue qpobeit ToukamMu Ha yuciioBoi npsiMoil. OcHOBHOE CBOMCTBO ApoOu. CokpalieHue
npobeii. [IpuBenenue apodbu k HOBoMy 3HamMeHatento. CpaBHeHUE ApoOeii.

Crnoxenue U BblUMTaHUE ApoOeil. YMHOXeHHe U JeleHue ApoOei; B3auMHO-00paTHbIE
npo6u. HaxoxieHne yacTu 1eyIoro U 1eJI0ro 1Mo ero 4acTH.

Hecstuunas 3anuch apobeit. [Ipencrasnenue aecsaTuaHo# ApoOU B BUAEC OOBIKHOBEHHOM.
N300pakeHue necATHUYHBIX ApoOel ToukaMu Ha 4YucioBOW mpsMoil. CpaBHEHHE NECATUYHBIX
IpoOeii.

Apudpmernueckue 1eUCTBUS € NECATUYHBIME Apo0siMu. OKpyrieHne IeCITUIHbBIX IPOOeH.



Pewenue mexcmoguix 3aoay

Pemenne TeKCTOBBIX 3a7ad apupMETHUYECKHM CIOCOOOM. Pemienue orudeckux 3ajad.
Pemenue 3amau nepeObopoM BceX BO3MOKHBIX BapuaHTOB. VcIiosib30BaHHUE NIPU PELIEHUM 3a/1a4
TaOJIHII U CXEeM.

Pemenue 3anay, copepxaiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUUHHBI: CKOPOCTh, BPEMS,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTb. ENMHUIBI M3MEpeHMs: Macchl, 00bEMa, IEHBI;
paccTosiHUs, BpEMEHU, CKOPOCTH. CBS3b MEXAY €AMHULIAMU U3MEPEHUS KaKI0W BEJTUUHHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JIpoOH.

[IpencraBnenue JaHHBIX B BUJE TaOJIULl, CTOJIOYATHIX JUarpamm.

Haznaonan zeomempusn

Harnsanuelie npencrasienus o purypax Ha INIOCKOCTH: TOYKa, psiMasi, OTPE30K, JIyd, YroJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsmoii, ocTpelid, Tynoil U pa3BEpHYTHIN
YTJIBL.

JUinHa oOTpe3Ka, MeTpUYEeCKHMe EeOUHMIBI JUIMHBL. JlTMHAa JOoMaHOW, mepumerp
MHOTOYroJibHUKa. MI3MepeHre 1 MOCTPOEeHHE YIJIOB € IOMOIIbIO TPAHCIIOPTHPA.

Harnsanaeie npencrasiaeHus o purypax Ha IMIOCKOCTH: MHOTOYTOJIbHUK; IPSIMOYT'OJIBHHUK,
KBaJIpaT; TPEYroJbHUK, O paBEHCTBE QUryp.

N3o06paxkenue guryp, B ToM uncie Ha kietyaToi Oymare. [loctpoenne koHpurypamnuii u3
yacTel NpsAMOM, OKPY)KHOCTH Ha HEJIMHOBAaHHOW M KjeTdaToil Oymare. Vcrnonp3oBanue CBONCTB
CTOPOH U YIJIOB MPSIMOYrOJIbHUKA, KBaJipaTa.

[Inomans NpsAMOYroJpHIUKA U MHOTOYIOJIbHUKOB, COCTaBJIEHHBIX U3 MIPSIMOYTOJIbHUKOB, B
TOM uHciie GUryp, n300pak€HHBIX Ha KileTyaTol Oymare. EAMHMIIBI H3MepeHus IIIoLaIu.

Harnsnnele mnpexactaBieHuss O  IPOCTPAHCTBEHHBIX — (QUrypax: MPsIMOYrOJIbHBIN
napajienenunes, KyO, MHOrorpaHHukd. I3o0paxkeHne mNpoCTEWIIMX MHOTOI'PaHHHUKOB.
Pa3BépTku kyOa n mapamienenunena. Cozmanue MoJieineii MHOTOTpaHHUKOB (M3 Oymaru, mpoBo-
JIOKH, TUTaCTHJIMHA U JIp.).

O0BEM NpsAMOYTroJBbHOIO Napaenenunena, kyoa. Enquauiel namMepenns oobéma.

6 KJIacc

Hamypanvusle uucna

Apudmernyeckue JEHCTBUSA ¢ MHOTO3HAYHBIMH HATYPaJIbHBIMH YHCIaMH. UHCIIOBBIC
BBIPKEHUS, TOPSAIOK JCHCTBUM, MCIOJIb30BaHHE CKOOOK. VCIoyib30BaHHE MPH BBIYMCICHHUAX
MEPEMECTUTEIBHOTO M COYETATEIILHOTO CBOMCTB CIIOKECHUS U YMHOXKCHUS, PACIIPEICITUTESILHOTO
cBoiicTBa yMHOKeHuUsl. OKpyTJieHUuE HATypajJbHBIX YHCEN.

JlenuTenu W KpaTHbIC YHMCIIA; HAUOOJBINUMK OOIIMK JeNUTEIh M HAMMEHbIIEe OOIlee
KpatHoe. JlemMMOCTh CyMMBI U TTPOU3BEICHUS. J{elleHre ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAs1 POOb, OCHOBHOE CBOMCTBO JApoOu, cokpaieHue apobeit. CpaBHeHHE U
yrnopsiiounBanue Apodeid. Pemenue 3amad Ha HaXOKJIEHUE YacTU OT LEJIOT0 M IIENIOTO MO €ro
gactu. J[poOHOe umcio kak pe3ynabTar jaeneHus. [IpenctaBieHue NecSITUYHON ApoOU B BHUJE
OOBIKHOBEHHON JIpoOM M BO3MOKHOCTH NPEJCTABICHUS OOBIKHOBEHHOW JpoOu B BUJE
necsTuuHOM. JlecaTuuHble qpodu M MeTpudeckas cucrema mep. Apudmernyeckue ASUCTBHUS U
YHCIIOBBIE BRIPAKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHomenue. [lenenue B JaHHOM OTHomieHWH. Macmtad, npomopuus. Ilpumenenue
MIPOTIOPLIUNA TIPU PEIICHUH 3a7ad.

[TonsiTie mporieHTa. BeIuncienne nporeHTa OT BEIUYUHBI U BETUYHHBI 10 €€ MPOLICHTY.



BrIpakeHne IpOIEHTOB NECATUYHBIMHU JApoOsiMu. Pemienue 3amad Ha mpoueHTHl. Bripaxenue
OTHOILEHHUS BEJIMYUH B IIPOLICHTAX.

Ionoscumensnsie u ompuyamenvuvie YUC1a

[lonoxureneHple U oTpuuLarenbHble yucna. Llenpie uwmcena. Moayns  yucna,
reoMeTpuuecKas HHTepIpeTanus Moayss uncia. M3o0paxenue uncen Ha KOOPAUHATHOM MPSIMO.
YucnoBsie IPOMEKYTKH.

CpaBHeHnue uncen. Apudmernyeckue JeUCTBUS € MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YUCJIAMM.

[IpssMoyronpHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoOpauHaTel TOUKM Ha INIOCKOCTH,
abcuucca u opauHara. Iloctpoenue Touek v pUryp Ha KOOpJAMHATHON MJIIOCKOCTH.

bykeennvie eviparcenusn

[Ipumenenue OykB AJis 3alMCU MaTEMAaTUYECKUX BBIpaXKEHUH U npenioxeHuil. CBoiicTBa
apudmeTnyeckux AeWcTBUN. BykBEeHHBIE BBIpaXKEHMSI M YUCIIOBBIE MMOJICTAHOBKU. BykBeHHBIE
paBEHCTBA, HaXOXJEHUWE HEU3BECTHOTO KOMIIOHEHTa. Dopmynsl; (opmyisl NepumeTpa U
TIJIOIAIU TIPSIMOYTOJIBHHKA, KBajIpaTa, 00bEMa napajiiesienurneaa u Kyoa.

Pewenue mexcmosnix 3a0ay

Pemenune TekcToBBIX 3ajad apu@MeTHUECKUM criocoOoM. PeleHue mormdeckux 3ajau.
Pemenue 3a1ay nepe6OpoM Bcex BO3MOKHBIX BapUaHTOB.

Pemrenne 3amay, conepkammx 3aBUCUMOCTH, CBA3BIBAIOLINX BEJIMUYNHBI: CKOPOCTh, BpEMH,
paccTosiHUe; 1eHa, KOJMYECTBO, CTOUMOCTb; IPOU3BOJUTENILHOCTb, BpeMs, O0O0BEM palOTHI.
EnvHunbl M3MEpeHus: Macchl, CTOUMOCTH; PAcCCTOSHUSA, BPEMEHH, CKOPOCTH. CBA3b MEXIy
€IMHHALIAMU U3MEPEHUS KaKI0M BEJIIMYHMHBI.

Pemenune 3ama4, CBS3aHHBIX C OTHOLICHMEM, IPONOPLUUOHAIBHOCTBIO BEIUYHH,
IIPOLICHTAMU; pEeIlIEHUE OCHOBHBIX 3a/1a4 Ha IpOOH U IPOLIEHTHI.

OneHka ¥ NpUKKUIKA, OKPYTJICHUE PE3YJIbTarTa.

CocraBneHne OyKBEHHbBIX BBIPQXKEHUH 110 YCIOBUIO 3a/1a4H.

IIpencraBneHue MaHHBIX € MOMOIIbIO Tabnul KU auarpamM. CronOuarble AMarpamMmbl:
YTEHHE U NOCTpoeHUE. UTeHHE KpyroBBIX IUarpaMM.

Haznaonan zeomempusn

Harnsanele npeacraBienus o Gpurypax Ha ja0CKOCTH: TOUKa, IpsiMasi, OTPE30K, JIy4, yroJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYT OJIbHUK, TPEYTOJIBHUK, OKPY>KHOCTB, KPYT.

B3aumHOoe pacnonoxeHue IBYX IpsAMBIX Ha IJIOCKOCTH, IapaJlICNIbHBIE IPSMBIE,
NIEPIECHIUKYIIApHBIE NpsiMble. V3MepeHHne pacCTOSHUM: MEXAy IBYMS TOYKaMH, OT TOYKU [JO
IIPSIMOM; JUIMHA MaplIpyTa Ha KBaJPaTHOU CETKE.

W3mepenne U NOCTPOEHHE YIJIOB C MOMOULIBIO TPaHCIOPTHPA. BUABI TPEYrOJbHUKOB:
OCTPOYIOJIbHBIM, MPSIMOYIOJbHbIM, TYHNOYTOJIbHBIH; pPaBHOOEAPEHHbIN, PABHOCTOPOHHUM.
YeTbIpEXYrobHUK, IPUMEPBI YETBIPEXYTOJIBbHUKOB. [IpsAMOYyrobHUK, KBagpaT: UCIOJIb30BAHNE
CBOMCTB CTOpOH, YIJoB, AuaroHaneil. M3o0paxkeHne reoMmeTpuyeckux (pUryp Ha HeJIMHOBAHHOM
Oymare C HCIOJIb30BaHHEM LUPKYIs, JMHEHKH, YroJlbHUKa, TpaHcmoptupa. IlocTpoenus Ha
KJIeTyaToi Oymare.

Ilepumetp MHOTOYyrONIBHUKA. [TOHATHE MITOIIAM QUTYPBI; €TUHULIBI ©3MEPEHUS TUIOIIAIH.
[TpubnmxEénHoe N3MEepeHue IIoaaAn GUryp, B TOM 4KCiIe Ha KBaapaTHOH ceTke. [IpubmmkénHoe
U3MEPEHUE JIIMHBI OKPYKHOCTH, IIJIOLIAIU Kpyra.

CuMMeTpus: LeHTpalbHasg, oOceBas U  3epkalbHasg cumMmerpud. [locTpoenue
CUMMETPHUYHBIX (QUTYD.

Harnsanele npencTaBieHUs O MPOCTPAHCTBEHHBIX (Urypax: mnapajiesnenunesn, Kyo,



npu3Ma, TUpaMuia, KOHyC, IWIMHAD, map u cdepa. M300pakeHne mMpocTpaHCTBEHHBIX (UTYP.
[Ipumepsl  pa3BEPTOK MHOTOTPAHHMKOB, MWIMHApa U KoHyca. Co3maHue Mojenei
MPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, MpoBOJIOKH, TUIACTHIINHA U JIP.).

[Monsitne o0BbEMa; eauHHMIBI  uW3MepeHUss o00béma. OO0BEM  MPAMOYTOJIBHOTO
napajuiesenumnena, Kyoa.

2.2. Conep:xxanme Kypca MaTeMaTHKH B 7-9 KJaccax
Conepxanue yaueOHOTO Kypca «Anredpay (1o rogaM 00ydeHus )
7 kiacce

Yucna u eviuucnenus

PanmonaneHbie yncna

JlpoOu OOBIKHOBEHHBIE M JECSITUYHBIE, MEepexoi OT OJHOW (opmbl 3amucu Apoded K
npyroii. [loHsTHE pallMOHAIBLHOIO YMCIIa, 3allMCh, CPABHEHUE, YIOPAJOUYMBAHUE PALUMOHATIBHBIX
yrcen. ApudmMernyeckue AeUCTBUS C pallMOHaIbHBIMM YUClaMu. Perienue 3aiad U3 peaabHOU
MPaKTUKHU HA YaCTH, HA ApOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM: ONpeaesieHue, TpeoOpa3oBaHue BhIpaKEHUN Ha
OCHOBE OTIpeICTICHUSI.

[IpoueHTsl, 3anKch NPOLIEHTOB B BUJE ApoOU U ApoOU B BUJIE MPOLEHTOB. TpH OCHOBHbBIE
3aJ1auM Ha MPOLIEHTHI, PEeIIEHUE 33/1a4 U3 PEabHON MPAKTHKY.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHast MPOTOPLHUOHAIBHOCTH.

Anzedopauueckue sviparxcenus

[lepemenHble, 4YuCIOBOE 3HAYCHUE BbIpAXKEHHS C mnepemeHHOM. [IpencraBneHue
3aBUCHUMOCTHU MEX]ly BeJIMUMHAMU B BuJe popmyibl. Berunciaenus nmo popmymnam.

[IpeoOpa3oBanrie OYKBEHHBIX BbIpaXXE€HUI, TOKJIECTBEHHO PaBHBIE BBHIPAXKEHUS, MTpaBUIIa
peoOpa3oBaHusl CyMM U MPOU3BEICHUI, MpaBUiia PACKPBITHS CKOOOK U MPHUBEAEHUS MOJ00HBIX
CllaraeMblIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIEM.

OpnHouneHbl 1 MHOrowieHsl. CreneHb MHOTOWwIeHa. ClloKeHue, BBIYMTaHUE, YMHOKEHHE
MHOTO4JI€HOB. POpPMYIbl COKPAIlEHHOTO YMHOKEHHUsSI: KBaJIpaT CyMMbl U KBaJpaT Pa3HOCTH.
@opmyia pazHOCTH KBaapaToB. Pa3noxkeHre MHOTOYWIEHOB HA MHOKUTEIH.

Ypasnuenusn

VYpaBHeHHEe, KOPEHb YpaBHEHUS, MMpaBUiIa IPeoOpa30BaHusl YpaBHEHUS, PABHOCUIHLHOCTh
YPaBHEHUM.

JIuneliHoe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JMHENMHOro ypaBHEHHS,
peuieHue JNUHEMHBIX ypaBHeHHMM. CocCTaBieHHE YpPAaBHEHUW M0 YCIOBUIO 3adaud. PermieHue
TEKCTOBBIX 33/]1a4 C IOMOLIbIO YPABHEHU.

JIuHeliHOe ypaBHEHHUE C IByMsl IEpEMEHHBIMHU U ero rpaduk. Cuctema JBYX JTUHEWHBIX
ypaBHEHHUH € JByMs MNepeMeHHbIMH. PelieHue cucreM ypaBHEHMH CIOCOOOM MOJCTaHOBKH.
IIpumeps! pelieHns TEKCTOBBIX 3a7ad ¢ TIOMOILBIO CUCTEM YPABHEHM.

Koopounamut u cpagpuxu. @ynukyuu

Koopaunata Ttoukn Ha npsmMoil. UucnoBble NPOMEXYTKH. PaccrosHue Mexay IBymMs
TOYKAMU KOOPJAMHATHOU MPSAMO.

[IpsimoyronbHast cucrema koopnauHar, ocu Oxu Oy.Alcumcca ¥ opauHAaTa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [IpuMepsl rpadukoB, 3alaHHBIX (GopMmynamu. UrteHue rpaduxos
peaJIbHBIX 3aBUCUMOCTEHN.



[onstne ¢ynxmuu. I'padux dynxmum. CoiictBa ¢QyHkumil. JluneiiHas ¢ynkuus, eé
rpaduk. ['paduueckoe perieHre TMHEWHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX YPABHCHHUIA.

8 ki1ace

Yucna u éviyucnenun

Ksagparueiii kopeHb u3 uucna. [lonstue 00 uppauroHambHOM uucie. JlecaTuunsie
MPUOIVKCHHST UPPAMOHATBLHBIX uncenn. CBoicTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEH M UX
MPUMEHEHHE K MPeoOpa30BaHMUIO YHCIIOBBIX BBIPAKEHUM M BBIYUCICHUAM. JleWCTBUTENIbHbBIC
qucia.

Crenens ¢ 11e7bIM [T0Ka3zareieM U e€ cBoiicTBa. CTaHapTHas 3aluch YUCIa.

Anzebpauueckue blpar;ceHus

KBagpatuelii TpExuiieH; pa3iioxKeHrne KBaApaTHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpanveckas ApoO6s. OCHOBHOE CBOWMCTBO anreOpanueckoit apobu. ClioxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JIEJICHUE alreOpanyeckux ApooOeil. PannoHanbHbIe BBIPAKEHUS U UX
npeoOpa3oBaHHUe.

Ypaeénenus u nepasencmea

KBanpatHoe ypaBHeHue, ¢opMyna KOopHeH KBaapaTHOro ypaBHeHHUs. Teopema Buera.
Pemenne ypaBHeHUWid, CBOASIIMXCA K JWHEWHBIM H KBajapaTHbIM. [Ipocrteimue mpoOHO-
palMoHaIbHBIC YpaBHEHUS.

I'padudeckas uHTEpHIpETAIlMs YPaBHEHUU C IBYMS TIEPEMEHHBIMU M CHCTEM JIMHEWHBIX
yYpaBHEHUH C JBYMsI TIEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a1a4 aNTreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBEeHCTBA W HX CBOWcCTBAa. HepaBeHCTBO ¢ OAHOM MEpEeMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHON TmiepeMeHHOU. CHucTeMbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

Dynkyuu

[Tonstre pynkuu. O6nacTe onpeneaeHusl 1 MHOXKECTBO 3HaueHu GpyHKUIuU. CrnocoObl
3aaHusl PyHKITUH.

I'padux ¢ynkmuu. Urtenue cBoiictB ¢GyHKIMU mo e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHM, OTpaXKaroUINX peagbHbIe MPOLIECCHI.

OYHKIMH, ONUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO MPONOPIUOHATIBHBIE 3aBUCUMOCTH, UX
rpaduxu. Oyakuun y= X2, y= x%, y= >/X, y = | x |. I'padudeckoe pemieHre ypaBHEHNH U CHCTEM
YPaBHEHUM.

9 kJaacc

Yucna u eviuucnenusn

PanmonaneHble yncla, UppalMOHAIBHBIE YHCIA, KOHEUHbIE U OECKOHEUHBIE JECSITUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN; ICHCTBUTENbHBIE 4YHCIAa KaKk OECKOHEYHbIE
JecsITUYHBIEe ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEKTy MHOXKECTBOM JIEHCTBUTEIBHBIX
4yucesl U KOOPAUHATHOW MPSMON.

CpaBHeHHUE NEHCTBUTENBHBIX YHCEN, apuPMEeTHUYeCKUe NEHCTBUS C ACWCTBUTEIHHBIMU
YUCJIAMH.

Pa3mepbl 00BEKTOB OKPYKAIOLIErO0 MHpPA, ATUTENBHOCTH MPOIIECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubnmmk€HHOe 3HAYEHHE BEIMYMHBI, TOYHOCTH MpUOMMkeHHs. OKpyrieHue dYucel.
[Ipuknaka v OLleHKa pe3yabTaTOB BHIYMCICHUIA.

Ypaeéuenus u nepasencmea

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOAALIUXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUW TPETbeW M YETBEPTOU CTEIECHEU
pa3IoKEHUEM Ha MHOYKUTEIIH.

Pemenne 1poOHO-paIMOHANBHBIX YPABHEHHH.

Pemenue TeKCTOBBIX 3a7ja4 anredOpandeckumM METOJOM.

VYpaBHeHHE ¢ ABYMS NEpEMEHHBIMH W ero rpaduk. PemeHue cuctem IBYX JTHHEWHBIX
YPAaBHEHUN C JByMs INEpEeMEHHBbIMH. PellleHne cucTeM ABYyX YpaBHEHHH, OJHO W3 KOTOPBIX
JMHEWHOe, a Ipyroe — BTOpo creneHu. [ padudeckas HHTEpHpETaU CHCTEMBl YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PernieHue cucTeM JIMHEHWHBIX
HEpaBEHCTB ¢ OJHOW mnepeMeHHON. KBanpaTtHele HepaBeHcTBa. ['paduueckas mHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

Dynkyuu

Ksagpatnunas ¢ynkmus, e€ rpaduxk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapaboJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

I'paduku dynxmmii: y= kx, y= kx+ b, y= —, y = x% y = yjX, y = | x| u ux cBoiicTaa.

Yucnoevle nocnedosamenvhocmu

[ToHATHE YMCIIOBOM MOCIEAOBATENIBHOCTH. 33JaHNE MOCIEA0BATENBHOCTH PEKYPPEHTHOMN
hopmyroit u popMyIioi N-2o dieHa.

Apugpmernueckas U reoMmerpuueckas —mporpeccur. Popmynbl  N-ro  4ieHa
apupMETHYECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX NUJICHOB.

N3obpaxenne 4ieHOB apu(PMETHUECKOW M TEOMETPUUECKOW MPOTPECCUi TOYKaMH Ha
KOOPJIMHATHOM TIIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN poCT. CI0KHbIE MPOIEHTHI.

Coneprkanne yueobHoro kypca «l'eomerpus» (Mo rojgaM 00ydeHus)

7 k1ace

Hauanpable monsTus reomerpuu. Touka, mpsiMas, OTpe3OK, Jyd. Yroi. Buael yrios.
BeprukaneHele W cMexHble yribl. buccekrpuca yria. JlomaHas, MHOTOYTOJIBHHK.
[TapannenbHOCTh M HEPIEHANKYISPHOCTD MPSIMBIX.

Cummerpuunsble purypbsl. OCHOBHBIE CBOMCTBa 0ceBOil cumMeTpuu. IIpumepsl cumMmeTpun
B OKPY’KaloIlleM MHUPE.

OCHOBHBIE IOCTPOEHHUS C MOMOIIBIO LUPKYJIS U JINHEHKH.

TpeyronpHuk. BpicoTa, menmaHa, OuccekTpuca, MX CBOWCTBAa. PaBHOOEIpEHHBIH U
PaBHOCTOPOHHHI TPEYroJbHUKH. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa W TMpHU3HAKH paBHOOEIPEHHOro TpeyrojpHUKa. [Ipu3HakM paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MpU3HAKU NapayjienbHbIX NpsMbIX. CyMMa yrioB TpeyrosibHUKa. BHeurHue
YTJIbI TPEYTOJIbHUKA.

[IpsimoyronbHbIi TpeyroiabHUK. CBOWCTBO MeOMaHbl MPSMOYTOJILHOTO TPEYrOJIbHUKA,
NpoBeA€HHOW K TuroTeHy3e. IIpu3Hakum paBeHCTBA MNPSAMOYIOJbHBIX TPEYrOJbHUKOB.
[IpssMOyrobHBIN TPEYTrONIbHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH,
Teopema o 0OJIbIIeM yriie U O0blIeH CTOpOHE TpeyroybHUKa. [lepneHuKyIsip 1 HaKJIOHHAS.

I'eomerpuueckoe MecTo TodeK. buccexTpuca yria M CepeIMHHBIM MEPNEeHAUKYISIp K



OTpE3Ky KaKk F€OMETPUYECKHE MECTA TOYEK.

OxkpyXHOCTb U Kpyr, XOopJa MU JAMAMETP, UX CBOICTBa. B3aumMmHOe pacnosioxeHue
OKpYKHOCTH U npsimoii. KacarenbHas u cexyias K OoKpy>kHOCTU. OKpyHOCTb, BIIUCAHHAsSI B YTOJI.
BrnycanHas u onrcaHHas OKPY>KHOCTH TPEYrOJIbHUKA.

8 ki1ace

UYersipéxyronbpauku. [lapamienorpaMmM, ero npusHaku M cBokcTBa. YacTHbIE cCiydau
napajuiesorpaMmoB (IpsMOYTOJIbHUK, POMO, KBaJpar), UX IpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tparemus, e€ cBoiCcTBa U npu3Haky. [IpsMoyroapHas Tpanemws.

enTpanbHas cuMMeTpus.

Teopema ®ameca u TeopemMa O MPOMOPIUOHATBHBIX oOTpe3kax. CpenHue JHMHUH
TPEYroJbHUKA U TpaIeluu.

[Tonobue TpeyronbHUKOB, KodhdunmreHT moaoous. [IpusHaku mogo0us TPEyroJbHUKOB.
[Ipumenenue nogo6Ust pU peLICHUH MPAKTUYECKHUX 3aj1au.

CpoiicTBa miuomaneil reomerpuueckux (uryp. @opMynsl Ui IUIOMIAN TPEYrOJbHUKA,
napajuiesorpamMmma, pom6a u tpanernuu. OTHOIEHHE TUI0MA e M0I00HBIX QUTyp.

Boruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemeHnn TPaKTHUECKUX
3az1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTpOTO yIjla  MPSMOYTOJBHOTO  TPEYroJbHUKA.
Tpuronomerpuueckue ¢pyHkiuu yriaos B 30°, 45° u 60°.

Brnucannbie U LEHTpAIbHBIE YIJIBI, YrOJd MEXIY KacaTeJIbHOM M XOPAOW. YTJIbl MEXKIY
XOpJaMH U CeKyIMMHU. BrivicaHHble U ONMCaHHbIE YETHIPEXYTOJIBHUKHN. B3anMHOE pacnosoxenue
IBYX OKpyxHOcTel. Kacanue okpyxHocteit. O01ue kacateabHbIe K IBYM OKPYKHOCTSIM.

9 kaacce

Cunyc, kocuHyc, TaHreHc yriaoB oT 0 go 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. DOPMYJIbI IPUBEICHHUS.

Pemrenne TpeyronpHukOB. TeopemMa KOCMHYCOB UM TeopeMa CHHYCOB. Permienue
MPAKTUYECKHX 33/]1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoGpazoBanue nmomodus. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpoU3BEEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare KacaTeIbHOMU.

Bektop, anuna (MOIynb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaluu HaJ
BekTOpamu. PasznoxkeHne BeKTOpa Mo JBYM HEKOJUIMHEApHbIM BeKTOpaM. KoopauHaTel BEKTOpA.
CkansipHO€ MPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KICHUS UTUH U YIJIOB.

JlekapToBbl KOOpAMHATBl HA IUIOCKOCTH. YPaBHEHHsS MpPsSMONM M OKPYXKHOCTH B
KOOpJMHATaxX, IEpEeCcEeUeHNEe OKPYKHOCTEN U NPSAMBIX. MeTo ] KOOpAMHAT U €ro MPUMEHEHHUE.

[IpaBusbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYXKHOCTH. ['pagycHas U paguaHHas Mepa yria,
BBIYMCIIEHUE JUTMH IyT OKpykHOcTel. [Inomans kpyra, cekTopa, CerMeHTa.

JIBMKEeHHS TUIOCKOCTH ¥ BHYTPEHHUE CUMMETPHH QUTYD (2I€MEeHTapHbIe IPEACTABICHUS ).
[TapamiensHb1i nepeHoc. I1oBoporT.

Coaepixkanue yueOHOro kypca «BeposiTHOCTb M CTaTHCTHKA» (110 rogamM o0y4eHus1)
7 knace
[IpencraBnenue NaHHBIX B BHJE TaOaui, aAuarpamm, rpadukoB. 3amonHeHue TaOmIwLl,



YTEHUE U TMOCTPOCHUE JHarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTOBBIX). UTeHHE TpaduKoB
peanbHBIX TporeccoB. M3BiedeHne MHGOPMALKMU U3 JUarpaMM M TaOJUI], HCIOJIb30BAaHHE H
MHTEpIpETaIys JaHHBIX.

OmnwucarenpHas CTATUCTHKA: cpeiHee apupMeTnIecKoe, Meinana, pa3mMax, HanOoJbIIee 1
HauMeHblIIee 3HaueHus1 Habopa YMCIIOBBIX aHHBIX. [IpuMepsl ciyyaliHON H3MEHYUBOCTH.

CrydaiiHblii SKcTIepuMEHT (OIIBIT) U ciydaiiHoe coObITHe. BepostHocTh 1 yactoTa. Ponb
MaJIOBEPOSTHBIX M MPAKTHYECKH JAOCTOBEPHBIX COOBITHI B MpUpOjE U B oOmecTBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmuna, pedpo. Crenens BepuHbL. Yncno pédep u cymMMapHast CTETICHb BEPIIIHH.
[IpencraBnenue o cszHoctu rpada. llenn m muxnsl. [lytu B rpadax. O6xoxn rpada (sitiaepos
nyTsb). Pemenune 3anau ¢ nomouipio rpagos.

8 kiace

MHOK€ecTBO, 3JIE€MEHT MHOXEeCTBa, MOAMHOXecTBO. Ornepaluu HaJl MHOKECTBAMU:
oOvenuHeHue, mnepecedyeHrne. CBOMCTBa omepanyid HajJ MHOXKECTBAMU: IE€PEMECTUTENBHOE,
COYETATENIbHOE,  PaCHpeAeIIUTEIbHOE, BKJIFOUYEHHS. Ucnons3oBanue  rpaguueckoro
MIpe/ICTaBICHMS] MHOXKECTB JIJIsl ONTMCAHUS peabHbIX MTPOLIECCOB U SIBICHUH, IPU PELICHUH 3a/1a4.

N3mepenune paccenBanusi naHHBIX. Jlucrnepcusi U CTaHIApTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. [lnarpamma paccerBaHHUsL.

DOnemeHTapHble COOBITUS ciay4aiiHoro omeita. Ciydaiinple coObiTHs. BeposiTHocTn
coObITH. OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH cOObITHsMU. CirydaitHblii BIOOp. CBS3b
MEXYy MaJOBEPOSITHBIMU U MPAKTUUYECKU JTOCTOBEPHBIMH COOBITUSIMU B MPUPOJE, 00IIEeCTBE U
HayKe.

HepeBo. CBolicTBa AEPEBHEB: EAUHCTBEHHOCTh MMYTH, CYIIIECTBOBAHUE BUCAYEH BEPIINHBI,
CBS3b MEXKJy UYHCIOM BepuIMH U uucioM pé&bep. I[lpaBuno ymHoxenus. Pemienue 3amau c
MTOMOIIIBIO TpadoB.

[IpoTuBononoxusie coObiTusA. Jmarpamma Oiinepa. OObeaUMHEHHUE | TEpEecECYCHHUE
coObITuii. HecoBmecTHbie coObITHS. POpMyIia CI0KEHUS BEPOATHOCTEH. Y CIIOBHAS BEPOSTHOCTb.
[IpaBuno ymHoxenus. HezaBucumbie coObiTus. Perienne 3a1a4 Ha HaX0KIEHHE BEPOSTHOCTEH C
MIOMOIIIBIO JIEPEBA CIIy4allHOTO 3KCIIEPUMEHTA, uarpamm Dusepa.

9 kaacce

[IpencraBienue naHHBIX B BUJE TAOIUI, quarpamm, rpadukoB, HUHTEPIPETALHS JAHHBIX.
UreHnue u mocTpoeHue Tadiuil, JuarpamMmm, rpadukoB 1Mo peaibHbIM JaHHBIM.

[lepecranoBku u ¢akropuan. Couetanust u yucio coueranuil. TpeyronpHuk Ilackans.
Pemenue 3aay ¢ ucnosib30BaHMEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CirydailHbI BBIOOp TOUKH W3 (PUTYpHI Ha IIIOCKOCTH, U3
OTpe3Ka U U3 IyI' OKPY>KHOCTH.

UcnbiTanue. Yenex u Heyaaya. Cepust HCOBITaHUM 10 TiepBoro ycnexa. Cepust HCIbITaHUM
bepnynnu. BepostHocT coObITHil B cepuu ucnbITanuil bepHymm.

CnyyaiiHass BenWYMHA M pAaCHpeleleHHE BeposATHOCTEH. [Ipumepbl MaTeMaTHUECKOro
O’KHUJAHMS KaK TEOPETUYECKOrO CPEJAHEr0 3HAYEHUS BEIUYMHBI. MaTeMaTH4ecKoe OKHJaHUE U
JUCIIEPCHS CIIYYaltHOM BEIMUYUHBI «YUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHymamy.

[TonsiTue o 3akoHe OosbIIMX ynceln. M3mepenue BeposaTHOCTEH ¢ moMoIIbto yacToT. Poib
Y 3HAYEHHUE 3aKOHA OOJIBIIMX YUCEN B PUPOJIE U OOIIECTBE.

3. [lnanupyemble pe3yJbTaThl 0CBOCHHUS] Y4eOHOI0 NpeiMeTa



3.1. JIn4YHOCTHBIE IVIAHMPYEMble pe3yJIbTaThl:

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOTO 0O0mIero o06pa3oBaHuUs
JOCTUTAIOTCSl B €MHCTBE Y4eOHOH M BOCHUTATEIBHON IEATENBHOCTH 00IIe00pa3oBaTEIbHOM
opranu3anyu B COOTBETCTBUM C TpaAUIIMOHHBIMU pOCCI/H\/JICKI/IMI/I CONMOKYJIBTYPHBIMH U JYXOBHO-
HPaBCTBCHHBIMU LCHHOCTAMH, IMMPHUHATBIMU B O6IlIeCTBC [paBUJIaMH U HOpMaMHU TMOBCACHUSA, U
CIOCOOCTBYIOT TPOLIECCAaM CaMOIIO3HAHMS, CAMOBOCHUTAHUS M CAMOPa3BUTHSA, (OPMHUPOBAHUS
BHYTPEHHEHN NO3ULHUH JTUIHOCTH.

JIMYHOCTHBIE pE3YJBTaThl OCBOEHHS IPOrpaMMBbl OCHOBHOTO oO0miero oOpa3oBaHUs
OTpPaXXar0T TOTOBHOCTDb 06yqa}01111/1x0ﬂ PYKOBOACTBOBATHCA CHUCTEMOM MO3UTHBHBIX IICHHOCTHBIX
OpUEHTAllM W pacHIMpEeHUE ONbITa JEATEIbHOCTH HAa €€ OCHOBE M B IPOLIECCE peanu3aliu
OCHOBHBIX HaHpaBHCHI/Iﬁ BOCTIUTATEIILHOM ACATCIBbHOCTH, B TOM YHUCJIC B HaCTH:

1. I'paxnanckoro BocnuTanus:

— TOTOBHOCTh K BBIMIOJHEHUIO OOSI3aHHOCTEH TpaKJaHWHA M peai3allid €ro Ipas.,
YBa)XE€HHUE TPaB, CBOOOT M 3aKOHHBIX HHTEPECOB JIPYTUX JIIOICH;

— aKTHUBHOE y4acTue B XKM3HU ceMbH, OpraHuzaluy, MECTHOTO COOOIIECTBA, POAHOTO
Kpasi, CTpaHbl;

— HeMpHsTHE JII00BIX POPM IKCTpEMHU3Ma, JUCKPUMHUHALIUN;

— IMOHUMAaHHUEC POJIH PA3JIMYHBIX COLIMAJIbHBIX HHCTUTYTOB B KM3HHW YCJIOBCKA,

— IMpejacTaBieHHE 00 OCHOBHBIX IIpaBaX, CB00OJaX W OOSA3aHHOCTSAX TIpa)KIaHHUHA,
COLMAIBHBIX HOPMax M INPaBWIAX MEXJIMYHOCTHBIX OTHOLICHUH B TOJMKYJIbBTYpHOM U
MHOTOKOH(ECCHOHAITBPHOM OOIIECTBE;

— HpeACTaBIeHUE O crioco0ax MPOTUBOACHCTBUS KOPPYIILIUY;

— TOTOBHOCTb K pa3HOOOpa3sHOM COBMECTHOM JEATEIbHOCTH, CTpPEMJIEHHE K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIY, aKTUBHOE Y4aCTHE B IIIKOJILHOM CaMOYIIPaBJICHUH;

— TOTOBHOCTh K YYacTMIO B T'YMaHUTapHOM AEATENLHOCTU (BOJIOHTEPCTBO, IOMOIIb
JIOASM, HYKJIQIOIIMMCS B HEl).

2. ITaTproTHYeCKOro BOCIIUTAHMSA:

— OCO3HaHME pOCCUICKON TIpakJAaHCKOM MIEHTUYHOCTH B IOJIMKYJIBTYPHOM U
MHOTOKOH()E€CCHOHAJIbHOM OOIIECTBE, IMPOSBICHUE HHTEpeca K IO3HAHUIO POJHOTO S3bIKA,
UCTOpHH, KyIbTYphl Poccuiickoit deaepaunu, cBoero kpas, HapoJoB Poccuu;

— IEHHOCTHOE OTHOIIEHME K JOCTHKEHUIM cBoell Pounbl - Poccuu, kK Hayke, HCKYCCTBY,
CIIOPTY, TEXHOJIOTUSAM, OOEBBIM IOJBUTaM M TPYIOBBIM JOCTHKEHHUSIM HApo/a;

— YBaXX€HME K cHMBoOJIaM PoccuM, rocyaapCTBEHHBIM Ipa3JHUKaM, UCTOPUYECKOMY H
IIPUPOJHOMY HACIIEAMIO U MaMITHUKAM, TPaJIULMsIM pa3HbIX HAPOJOB, IPOKUBAIOLINX B POTHON
CTpaHe.

3. JlyXOBHO-HPAaBCTBEHHOI0 BOCIINTAHMSA

— OpHUEHTaIUs Ha MOpaJIbHbIE IIEHHOCTU M HOPMBI B CUTYallUsIX HPaBCTBEHHOI'O BBIOOPa;

— TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYIKH, TOBEJCHUE U MOCTYIKU JAPYTUX
JIOJEW C TO3UIMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMSI I0CIEACTBHU
MIOCTYIKOB;

— AKTUBHOE HEMPUSATHE aCOIMATIbHBIX TIOCTYIKOB, CBO0OO/1a M OTBETCTBEHHOCTh JIMUHOCTH
B YCJIOBUSIX WHAMBHYyaIbHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA.

4. ICTEeTHYECKOIr0 BOCIIUTAHNS:



— BOCIHPHUMYHUBOCTb K pa3sHbIM BHJaM HCKYCCTBA, TpaJULMIM U TBOPUCCTBY CBOCTO U
JIPYTUX HAPOJOB, MOHUMAHKUE SMOIMOHAIBHOTO BO3JICHCTBUSI UCKYCCTBA; OCO3HAHUE BAKHOCTH
XYZ0’KECTBEHHOH KYJIBTYPBI KaK CPEICTBA KOMMYHUKALIMU U CAMOBBIPAKCHUS;

— IOHUMAHHUC HNCHHOCTU OTCUCCTBCHHOI'0O W MHUPOBOIO HMCKYCCTBA, POJIM 3THUUYCCKHUX
KYJIbTYPHBIX TPAAULUN U HAPOHOTO TBOPYECTBA;

— CTPEMIJICHUEC K CAMOBBIPAKCHHIO B Pa3HbIX BUJIaX UCKYCCTBA.

5. Du3nuecKoro BOCNUTAHUSI, (OPMHUPOBAHUSA KYJBTYPbI 310POBbSI U
IMOLHOHATBHOTO 0J1aronoJIyYmsi:

— OCO3HAHHE [EHHOCTH KU3HH;

— OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO M YCTAaHOBKA Ha 3/J0pOBBIH 00pa3
KU3HU (3710pOBOE NMUTaHUE, COOIIOACHUE TMTMEHMYECKUX MpaBui, cOallaHCUPOBAHHBIM PEXUM
3aHSTUN U OTJbIXA, peryispHas GuznyecKasi akTUBHOCTD);

— OCO3HaHME MOCIEACTBUM U HENMPUITHE BPEIHBIX NMPUBBIUEK (YHIOTPEOIECHUE aTKOTOJI,
HapKOTHUKOB, KypeHHe) ¥ UHbIX (hopM Bpea JUisl PU3NYECKOTO U MICUXUYECKOTO 3/I0POBBS;

— coOroIeHre MpaBmIT 0E30MTaCHOCTH, B TOM YHCIIe HABBIKOB 0€3011acHOTO MOBEICHHS B
WHTEPHET-CPE/IC;

— CIIOCOOHOCTH aaanTUupoBaTbCA K CTPECCOBBIM CUTyalusm u MCHARIIUMCS
COIIMAJIBHBIM, I/IH(l)OpMaHI/IOHHBIM U IIPUPOJHBIM YCIIOBUAM, B TOM YUCJIC OCMBICIIAA COOCTBEHHBII
OTIBIT Y BBICTpanBas JaJbHEUIIINE 1IEJIH;

— yMEHHE MPUHUMATh ce0sl U JPYTHX, HE OCYXKIas,

— YMEHHE OCO3HaBaTh SMOIMOHAIBHOE COCTOSIHUME ceOsi M IPYruX, YMEHHE YIPaBIISATh
COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSIHAEM;

— cOopMHPOBAHHOCTH HaBbIKa PeIICKCUH, TPU3HAHNUE CBOETO MTpaBa Ha OMHUOKY U TAKOTO
e MpaBa JPyroro 4eroBeKa.

6. TpyaoBoro BocnuTaHuA:

— YCTaHOBKA Ha aKTHMBHOE YYacCTHE B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CEMbH,
Opranuzanum, roposia, Kpas) TEXHOJOTHYECKOW U CONMAIBHON HAINPaBICHHOCTH, CIIOCOOHOCTh
WHUIMHPOBATH, IJIAHUPOBATh U CAMOCTOSITEIEHO BBITIOHATH TAKOTO POJIa JICATEIILHOCTD;

— HWHTEpeC K MPAaKTUYECKOMY M3YYeHHIO Mpodeccuil ¥ TpyAa pa3jiMyHOrO poja, B TOM
YHCcJIe Ha OCHOBE IPUMEHEHHS U3y4aeMOTro MPEJMETHOTO 3HAHHS,

— OCO3HaHHE BAKHOCTU OOYYCHHUS Ha MPOTSHKCHUM BCEH JKU3HU JUIS  YCIICHIHON
po(hecCHOHALHON ICATEIILHOCTH M Pa3BUTHE HEOOXOMMBIX YMEHHH VIS ATOTO;

— TOTOBHOCTb aJIalITUPOBATHCS B POPECCUOHATIBHOM Cpe/Ie;

— YBaXCHHE K TPYIy U pe3yJibTaTaM TPYAOBOU JNESITEIbHOCTH;

— OCO3HAHHBIH BBIOOP M TOCTPOCHHE WHAWBUAYAJILHOW TPAcKTOpUU OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYE€TOM JINYHBIX U OOIIECTBEHHBIX MHTEPECOB U IOTPEOHOCTEHH.

7. IKOJIOrHY€eCKOr0 BOCTUTAHNS:

— OpHEHTalus Ha MPUMEHEHHE 3HAHUM M3 COIMAIBHBIX M €CTECTBEHHBIX HAyK s
pelieHus 3agad B 00JacTH OKpYKaWIIEH cpeibl, TUIAHUPOBAHMUS TOCTYNKOB U OIEHKU HX
BO3MOYHBIX MOCJEICTBUHN JJISI OKPYKAIOIIEH CPEeIbl;

— TIOBBIIIEHUE YPOBHS KOJOTHYECKOW KYIbTYpBI, OCO3HAHHE TII00ATBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM U MyTel UX PelIeHUs;

— aKTHUBHOE HENpUSATHE ACWCTBUN, MPUHOCSIINX BPE OKPYXKAIOIIeH cpee;



— OCO3HaHHME CBOCH pOJHM KaK T'paKJaHWHA M TOTPEOUTENs B YCIOBHUSIX B3aUMOCBS3U
MPUPOAHOM, TEXHOJIOTMYECKOW U COLIMAIIBHOM CpPEI;

— TOTOBHOCTB K YY4aCTHI0O B  IPAKTUYECKOM  JEATEIBHOCTU  KOJIOTMYECKOM
HaIlpaBJICHHOCTH.

8. IleHHOCTH HAYYHOI'O ITO3HAHUSA:

— OpHEHTalus B JIEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY Hay4HbIX IPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, IPUPOAbI U 00IIECTBA, B3aUMOCBSI35X YEJIOBEKA
C IIPUPOJHON U COLIMATBHOM CPENO;

— OBJIAJICHUE A3BIKOBOM M YUTATEIBCKOM KYJIBTYPOU KaK CPEACTBOM IIO3HAHUS MUPA;

— OBJIAJICHUE OCHOBHBIMHM HaBBIKAMM HCCIIEJOBATEIBCKON JEATENBHOCTH, YCTAHOBKA HA
OCMBICJICHHE OIIbITa, HAOJIOJIEHUH, MOCTYIIKOB U CTPEMJIEHHE COBEPUICHCTBOBATH IIYTH
JOCTHKEHUS] UHIUBUYaIbHOTO U KOJUIEKTUBHOTO 0Jaronoryyusi.

JInyHOCTHBIE pe3yabTaThbl, o0eclneYdBaOIHe AJaNTANHI0 O00y4arolerocsi K
U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON M NPUPOIHO Cpeabl, BKIIIOYAIOT:

— OCBOCGHHME OOYYaIOIIMMUCS COLMAJIBHOIO OTbITAa, OCHOBHBIX COIIMAJIBHBIX PpOJIEH,
COOTBETCTBYIOIIMX BEAYyHIEH JesATeNIbHOCTH BO3pacTa, HOPM U TMpaBW OOIIECTBEHHOTO
noBeieHNs, (OpM COLIMATIBHOW KM3HU B IpyNNax U COOOIIECTBaX, BKIOYAs CEMbIO, PYIIIHI,
chopMUpOBaHHbBIE IO MPOPECCHOHATBHON [EATEIbHOCTH, a TakKKe B paMKaxX COLUAIBHOTO
B3aMMOJICMCTBHUS € JIOJbMHU U3 IPYroil KyJbTYPHOU CpEbI;

— CIIOCOOHOCTh 00Y4YaloIIMXCsl BO B3aMMOJECWCTBUU B YCIIOBUSX HEONPEIENEHHOCTH,
OTKPBITOCTB OIBITY ¥ 3HAHUSAM JPYTHUX;

— CrHocoOHOCTh AEHCTBOBATH B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBIIIATE YPOBEHb CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO ACATEIBbHOCTb, B TOM YHCJIE YMEHUE YUUTHCA Y APYTUX
JIOJCH, OCO3HABaThb B COBMECTHOW JEATEIBLHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHLIUH W3
OTIBITA IPYTHX;

— HaBBIK BBIABJICHUSA U CBS3bIBAHUSA 00pa3oB, CIIOCOOHOCTH (POPMHPOBAHUS HOBBIX
3HaHUH, B TOM 4YUCIIE CIIOCOOHOCTh (POPMYIUPOBATH UIEH, NOHATHS, TUNOTE3bl 00 00BEKTaX U
SBJICHUSX, B TOM YHCJIE paHEe HE M3BECTHBIX, OCO3HABaTh AC(PULUTBHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

— YMCEHME paclO3HaBaThb KOHKPETHBIC IPUMEpPHI NOHATHA 110 XapaKTEPHBIM IPU3HAKAM,
BBIIIOJIHATH OIEPALlUU B COOTBETCTBUU C OINPEAEICHUEM U NMPOCTEHIINMHA CBOMCTBAMHU MOHATHUS,
KOHKPETU3HUPOBATh MOHATHE PUMEPAMHU, UCIIOIb30BaTh NOHATHE U €r0 CBOMCTBA IIPU PELICHUU
3ajay (Janee - OIepupoBaTh NOHATHAMM), @ TAKXKE ONIEPUPOBATh TEPMUHAMU U MPEACTABICHUAMU
B 00J1aCTH KOHLENIIMH YCTOWYMBOIO PA3BUTHUS;

— YMEHHE aHAIMU3UPOBATh U BBIABIIATH B3aUMOCBS3HM IPUPO/IbI, OOLIECTBA U S3KOHOMUKH;

— YMEHHE OLEHUBATH CBOU JEHUCTBHS C YYETOM BIIMSAHHMSA HA OKPYXKAIOLIYK Cpeny,
JOCTH)KEHUH 1esielt ¥ TPEe0J0JIeHUs BBI30BOB, BO3MOXHBIX IMTOOAJIbHBIX MOCIIEACTBUH;

— CcrHocoOHOCTh OOy4aroIMXCS OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, OILIEHUBATh
MIPOUCXOIAIINE U3MEHEHHS U UX TIOCIIEICTBHUS;

— BOCIPUHHMMATh CTPECCOBYIO CUTYAlIUIO KaK BBI30B, TPEOYIOIINNA KOHTPMED;

— OLICHUBATh CUTYALHIO CTPECCa, KOPPEKTUPOBATH IPUHUMAEMBIE PELICHUS U JIEHCTBHUS;

— (¢dopMynIMpoBaTh U OLEHUBATh PUCKM W TOCIEACTBUA, (OPMHPOBATH OIBIT, YMETh
HAaxOJHUTh [I03UTUBHOE B IIPOU3OLIEIIIECH CUTyalUH;

— OBITh TOTOBBIM JIEHCTBOBATh B OTCYTCTBUE FapaHTH ycmexa.



PaGouas mporpamma copMupoBaHa ¢ yaeToM paboueit mporpaMMbl BOCITUTAHHUS.

Peanusayua nedacocuueckumu pabomuukamu 60CHUMAMENbHO20 NOMEHYUALa YpoKa
npeononazaem ciedyroujee

® YCTaHOBJICHHE JIOBEPUTEIHHBIX OTHOLICHUH MEXAY MEAarorn4eckuM paOOTHHKOM H
ero 00yJaroIuMUCs], CIIOCOOCTBYIOIINX TIO3UTUBHOMY BOCIIPHSTHIO 00YJaIOMIMMUCS TPEOOBAHHI
U IpOChO MeAarornyeckoro paboOTHUKA, IPUBJICUECHUIO X BHUMAHUS K 00CY)KJIaeMOIl Ha ypoke
nH(pOpMAINY, aKTUBU3ALIUY MX TIO3HABATEILHON IEATEIILHOCTH;

¢ MOOYXJeHHE 00yJaromuxcs coOI0IaTh Ha YpOKE OOIIETIPUHATHIE HOPMBI TTOBEICHHS,
npaBuwia OOIIEHHUS CO CTaplIMMU ([I€JaroruyeckuMu pabOTHUKaMHU) U CBEPCTHUKAMU
(0OyJaromuMuCs ), TPUHIUILI YIeOHOW TUCIMIUIMHBI U CAMOOPTraHU3aIlNH;

® [pUBJICYEHHE BHHUMAHUA OOydYalOIIUXCAd K IEHHOCTHOMY AacleKTy H3y4aeMbIX Ha
ypOKax SIBJICHHM, OopraHu3anus HUX paboThl C TNOJy4aeMOW Ha ypoKe COIMAJIbHO 3HAYMMOM
nHpopmaned - HWHUIUUPOBAHUE €€ OOCYKIEHUS, BbICKA3bIBAaHUS OOYUYAIOUIUMUCS CBOEro
MHEHUS TI0 €€ TIOBOJTY, BBIPAaOOTKH CBOETO K HEIl OTHOILLIEHUS;

® JCNOJb30BaHUE BOCIUTATEJBHBIX BO3MOXHOCTEH colepxaHus ydeOHOTO NpeameTa
yepe3 JAEMOHCTpPALMi0 OOy4JarouIuMcsl MPUMEPOB OTBETCTBEHHOIO, TPa)K/JIaHCKOIO IMOBEICHMUS,
MIPOSIBJICHUST YEJIOBEKOIIOOMS U JTO0OPOCEepPACUHOCTH, Yepe3 MOoA00P COOTBETCTBYIOIMINX TEKCTOB
JUIS YTeHMSI, 3a/1a4 JUTsl pelIeHUs], TPOOIEMHBIX CUTYaIMil 17151 0OCYX/I€HUS B KJIacce;

e IpUMEHEHHE Ha YpOKE MHTEPAaKTUBHBIX (opM paboTel € OOy4YarOIMIMMHUCS:
MHTEJJIEKTYaJIbHBIX WIp, CTUMYJIHUPYIOIIUX I103HABATEIbHYI0 MOTHBAIMIO OOY4YaIOLIUXCS;
JUIaKTUYECKOTO TeaTpa, IJe IMOoJIydeHHble Ha ypOKe 3HaHMsI OOBITPHIBAIOTCS B TeaTPaJbHBIX
MMOCTAaHOBKAX; AMCKYCCHUH, KOTOpBIE NAlOT OOy4aromIMMCS BO3MOXKHOCTh NPHOOPECTH OTBIT
BEJICHUsl KOHCTPYKTHBHOI'O JHMajiora; IpynmnoBoi paOoThl WK paboThl B Mapax, KOTOPbIE ydar
00yJaroIMXCcsi KOMaHIHOUM paboTe U B3aUMOJCHCTBHUIO C IPYTUMHU 00YJarOITUMUCS,

® BKJIIOYEHHE B YPOK MIPOBBIX MPOLEAYP, KOTOPbIE IOMOTAOT MOAJIEPKaTh MOTHBALIUIO
oOyyaromuxcs K MOJy4eHUIO 3HAaHUH, HaJIa)KMBAaHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUI
B KJIacce, IOMOTaloT yCTaHOBJICHHIO T0OpOKenaTenbHOM atMochepbl BO BpeMs YpOKa;

e opraHuszanus medcrsa MOTUBHPOBAHHBIX M APYIUPOBAHHBIX OOy4arolUXcs Hal UX
HEYCIEBAOIUMHU OJHOKJIACCHUKAMM, JAIOIIEro OOydyaroIlMMCSl COLMAIbHO 3HAYMMBIM OIBIT
COTPYIHUYECTBA U B3aMMHOM IMOMOIIY;

® VHULMUPOBAHHUE U MOJEP)KKA HMCCIEIOBATENbCKON NESITEIbHOCTH OOydyarolMuXcs B
paMKax pealM3aliid UMU MHIUBHUIYalbHBIX M TIPYIIOBBIX HCCIEA0BATEILCKUX MPOEKTOB, YTO
JacT  OOydyaroIMMCS BO3MOYKHOCTb IPUOOPECTM  HABBIK  CAMOCTOSITEJIBHOIO  PELICHUS
TEOPETHUYECKON MPOOJIeMBbl, HaBbIK T'€HEPUPOBAHUS U OPOPMIICHHSI COOCTBEHHBIX HJIeH, HaBBIK
YBAKUTEJIBHOIO OTHOIICHUS K Uy>KUM HUJesIM, 0(DOPMIIEHHBIM B paboTax Ipyrux ucciaeaoBaresiei,
HaBBIK MMyOJIMYHOTO BBICTYIJICHUS NE€pe]] ayAUTOPUEH, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH
TOYKH 3PEHMUSL.

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS POrpaMmbl yueOHOro npeamera «MaremaTukay»
XapaKTepu3ylTcs:

IIarpunoTnyeckoe BOCIUTAHHUE:

MIPOSIBJICHUEM MHTEpEca K IMPOLUIOMY U HACTOSAIIEMY POCCUHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHXKCHHMSAM POCCHUMCKHX MAaT€MAaTHUKOB U POCCUICKOU
MaTeMaTUYECKOU LIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKECHUN B APYTUX HAyKax U MPUKIAIHBIX
chepax.

I'paiknanckoe ¥ 1yX0BHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITMIOJIHEHUIO OOS3aHHOCTEH TIpa)<IaHMHA W pEeaTM3aluu ero Ipas,
NPEJCTaBICHUEM O MAaTeMaTUYeCKHX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHHUM, MPOLEAYyp TPakJaHCKOro oOmecTBa (BBIOOPHL, OMPOCHI M Tp.); TOTOBHOCTHIO K
OOCYX/IEHHIO STHUYECKUX MNpOOJeM, CBA3aHHBIX C MPAKTHUYECKHMM MPUMEHEHHEM JOCTHKEHUH



HAayKH, OCO3HAHUEM BaAXKHOCTH MOPAJIbHO-3TUYCCKUX IMTPUHIHUIIOB B ACATCIIbHOCTU y‘IéHOI‘O.

TpynoBoe BociuTaHue:

YCTaHOBKOW Ha aKTHBHOE Yy4acTHE B PEIICHHH MPAKTUYECKHX 3a/lad MaTeMaTHYECKOU
HAIMpPaBJIICHHOCTH, OCO3HAHUEM BOKHOCTH MaTEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKECHUHN BCel
KHU3HU JUIs YCTICITHON MPO(eCcCHOHANBHOM AEATEIIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM U TIIOCTPOCHHEM HWHIMBHUAYAJIbHON TpaekTopuu oOpa3oBaHUs U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYECKOe BOCITUTAHUE:

CIIOCOOHOCTBIO K AMOIMOHATBHOMY H 3CTETUYCCKOMY BOCIPHATHIO MAaTEMATHUYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHI; YMEHHUIO BUJCTh MAaTEMAaTHICCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

IleHHOCTH HAYYHOT O MO3HAHUS:

OpHMEHTAIMEe B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX TMPEACTABJICHHIN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHA UYCJIOBCKA, IMPUPOAbBI H O6HICCTB3, IIOHUMAaHHUEM
MaTeMaTH4YeCKOW HayKu Kak cdepbl 4YeTOBEUECKOW MNEATENbHOCTH, ITaloB €€ pa3BUTHS U
SHAYUMOCTHU IJId Pa3BUTHA HUBUIIN3AlMN,; OBJIAJICHUEM SA3BIKOM MATECMATHUKH U MaTeMaTUYECKOU
Ky.]'IBTypOI\/'I Kak Cp€aACTBOM TIIO3HAHUA MHPA, OBJIAICHUEM HpOCTeI\/'IHII/IMI/I HaBBbIKaMU
HCCIIeIOBATEIIbCKON JCSITEITLHOCTH.

dusuyeckoe BOCIUTAHNE, (OPMUPOBaHHE KYJIbTYPhI 310POBbS H IMOLHOHAJIBHOI0
O0s1aronosiy4us:

TOTOBHOCTBIO MPHUMEHSITh MaTEMaTHYeCKHWE 3HAHUS B HHTEpEcax CBOETO 3/10POBbS,
BEJICHUS 3JI0POBOTO 00pa3a >KU3HHU (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U
OT/bIXa, pEryisipHas (u3nyeckas aKTHBHOCTH); C(HOPMUPOBAHHOCTHIO HAaBBIKA pedIiekcu,
MIPU3HAHUEM CBOETO ITpaBa Ha OMIMOKY U TAKOTO K€ MpaBa APYroro yeiaoBeka.

JK0JIOTHYECKOe BOCIIUTAHUE:

OpHUEHTAIlMel Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM JUIs pelieHus 3ajad B 00JiacTu
COXPAaHHOCTH OKpY)KaloIllel cpeabl, IUIAHUPOBAHMSI TMOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEJICTBUI JUIsl OKpYXAIOIIeH cpesibl; 0OCO3HAHUEM TII00albHOTO XapaKTepa SKOJOTHYECKHX
po0sieM U myTeil uX peleHusl.

JIMYHOCTHBIE Pe3yJIbTAThl, 00eceYBAOIIME AN TAIMIO 00YYAIOLIErocs K n3-
MEHSIOIMMCS YCJI0BHSAM COLMAIBLHOI M NPUPOAHON cpeabl:

TOTOBHOCTBIO K JICHCTBHUSM B YCIOBHUSX HEOMPEACNEHHOCTH, TOBHIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO AesTebHOCTh, B TOM YHCIE YMEHUE YUUTHCS y APYTUX
ToJiel, mpuoOpeTaTh B COBMECTHOW JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUHU W3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHIA, B TOM 4Hcie GOPMYIUPOBATh UACH,
MOHATHS, TUIIOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MITAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHTYallMIO, BOCHPUHHMMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTpPMEp, KOPPEKTUPOBATh MPUHHUMAEMBIC pEUICHHUS U
JecTBUs, GOPMYITHPOBATEH U OIEHUBATH PUCKU U TIOCTEACTBUS, (GOPMHUPOBATH OTIBIT.

3.2. MeranpeaMeTHble PpPe3yJbTaTbl OCBOCHHS IPOTPaAaMMbI YU4eOHOTO TpeaMera
«MaTeMaTHKa»  XapaKTePU3YIOTCS  OBJIAJCHUEM  VHUBEPCAIbHbIMU — HO3HABAMEIbHLIMU
0elticmeusiMU, YHUBEPCAbHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU U VHUBEPCATbHLIMU pezy-
JUSIMUGHBIMU OCLICMBUSMU.



1) Yuueepcanvhvie noznasamesnwvHhule Oelicmeus obecneuusarom Gopmuposarue 6a306vix
KOZHUMUBHBIX NPOYECCco8 00y4arowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npuMeHenUe 102UYeCKUX, UCCIe008ameNbCKUX Onepayull, yMeHuti pabomams ¢ uH@opmayuel).

ba3oBble oruveckue 1ecTBUA:

= BBISBIISTH U XapaKTEPH30BATh CYIICCTBCHHBIC MPHU3HAKH MAaTEMATHUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUNA MEXKIy TMOHATUSAMHU; (OPMYIUPOBATH  ONPEACICHUS  TOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIH NpPH3HAK KIACCU(PUKAIMK, OCHOBAHUS JUIsI 0000IIeHUS U
CPaBHCHHSI, KpUTEPHUHU TTPOBOJAMMOTO aHAIIN3A,

= BOCIPHUHHUMATh, (POPMYIUPOBATh U MPEOOPA3OBHIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHUIATEIIbHBIC, SMHIUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

= BBISBIISITH MAaTEMATHYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUNs B (pakTax,
JTAHHBIX, HAONIOJACHUAX W  YTBEPXKICHHSX; TMpeiaratb KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

= JICTIaTh BBIBOJBI C WCIOJE30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX W MHIYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

= pa3dmpaTh JIOKA3aTeIbCTBA MATEMATHYCCKUX YTBEPXKJICHUH (TpsIMBIE H  OT
MPOTHBHOTO), TPOBOJUTH CAMOCTOSITEIbHO HECIOKHBIC JOKa3aTeIbCTBA MaTEMaTUUYECKUX
(axToB, BBICTPAWBATh APTYMEHTAIIUIO, TIPUBOIUTH MIPUMEPHI B KOHTPIPUMEPHI; 000CHOBBIBATH
cOOCTBEHHBIE PaCCYKICHUS;

= BBIOMpaTh croco0 pemieHuss y4eOHO# 3amaun (CpaBHHUBAaTh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJACIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:

= HCIOJIb30BAaTh  BOMPOCHI KAk  HCCIENOBATENbCKUI  MHCTPYMEHT  IO3HAHUS;
(dhopMyIUpOBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTUBOpPEYHE, MpoOIeMy, CaMOCTOATEIbHO
yCTaHaBIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH THIOTE3Y, ApIyMEHTUPOBATh CBOIO MO3UIIUIO,
MHEHUE;

= TPOBOAWUTH IO CAMOCTOSITENILHO COCTaBJICHHOMY IIJIaHY HECIIOXHBIA AKCHEPUMEHT,
HeOOJbIIOE HCCIEAOBAaHWE IO YCTAaHOBJIGHHIO OCOOCHHOCTEHl MaTreMaTH4ecKoro oOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Yy COOO0i;

= CaMOCTOSITENIBHO  (popMynupoBaTh 0000IIEHUS U BBIBOJABI 1O  pe3yiabTaTam
MPOBEIEHHOTO  HAONIONCHUS, UCCIENOBaHMs, OIEHHBATh JIOCTOBEPHOCTh MOJYyYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;

= TPOTHO3MPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MIPEIIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

= BBISBISTH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIIMHU, TAHHBIX, HEOOXOIUMBIX
JUIS PEIIeHUS 3a/1a4H;

= BBIOMpATh, aHAJTM3UPOBATH, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHHUS;

« BBIOMpaTH POpMY MpecTaBiIeHUs HHGOPMALIUU U WILTIOCTPUPOBATH peliaeMble 3a1auu
cXeMaMHu, JUuarpaMMaMu, UHOU rpadukoi U X KOMOWHAIUSIMU;

= OIICHMBATh HAAEKHOCTh MH(OPMALIMU TI0 KPUTEPHSIM, MPEIOKEHHBIM YIUTEIEM WU
c(hOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

2) Vuueepcanvhbvie KOMMYHUKAmMUGHbLE Oelicmsus 0becneuusarom chopmuposanHocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.



Oo0menne:

= BOCIIPHHUMATHh U (POPMYIHPOBATH CY)KICHUS B COOTBETCTBUU C YCIOBUSMH U LEIAMU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MUCBMEHHBIX
TEKCTaX, AaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1aui, KOMMEHTHUPOBATD ITOJIy4YE€HHBIN Pe3ylbTaT;

= B X0jie 00CYXJICHHsI 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, IPOOIIEMBI,
pemaemMoi 3aaa4u, BBICKAa3bIBAaTh WJCH, HAIIEJICHHBIC HAa MOWCK PELICHHS; COMOCTABISATH CBOM
CYXJIEHHsI C CYXJECHUSAMH APYrHMX YYACTHHKOB JUAIOTa, OOHAPYKUBATh PAa3IM4ME U CXOJCTBO
TIO3UIIMIA; B KOPPEKTHOH popMe popMynrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

= TIPEACTABIIATH PE3yAbTAThl PEIICHHS 334a4H, SKCIIEPUMEHTA, UCCIEIOBAHNUS, TPOCKTA;
CaMOCTOSITEJILHO BBIOMPATh (pOpMAT BBHICTYIUICHUS C YUETOM 3aa4 MPE3EHTALMU U 0COOCHHOCTEH
ayJIUTOPHUH.

CoTpyaHnuecTBo:

= TIOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYAJILHOW PaOOTHI
MIPH PEIICHUN YIEOHBIX MaTEMAaTHIECKUX

3a1ad; TMPUHUMATh IIeJb COBMECTHOW JESTEIHHOCTH, IUIAHUPOBATH OPTaHU3AIUI0
COBMECTHOH pabOTHI, paclpenessiTh BHIBI PadOT, JOTOBAPHBATHCS, OOCYKIATh MpoIecC M
pe3ynbTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JTFOJICH;

= y4YacTBOBaTh B TIpyHmnoBbIX (opmax paboTsl (0OCYyXIeHUs, OOMEH MHEHHUSIMHU,
MO3TOBBIC HITYPMBI U JIP.); BHITIOJIHSITH CBOIO YaCTh paOOTHI U KOOPANHUPOBATH CBOM JICHCTBHS C
IPYrUMH 4JIEHAMH KOMAaHJbI, OIICHWBAaTh KAueCTBO CBOETO BKJIaJa B OOIIWI MPOIYKT IO
KpUTEpUsIM, c(HOpPMYINPOBAHHBIM YYACTHUKAMH B3aUMOJACHUCTBUS.

3) YnusepcanvHvle pezynamusnsie oeticmaus obecneuusaiom popmuposanue cmMoviCl08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanms:

= CaMOCTOSITENIbHO COCTaBJISITh IUIAH, QJTOPUTM pEUIeHUs 3aJadd (WIM €ro 4acTb),
BBIOMpATH CIIOCOO perIeHHs] ¢ y4ETOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb:

= BJAJIETh CIIOCOOAMU CaMOINIPOBEPKU, CAMOKOHTPOJISI IIpoLiecca U pe3yibTara peleHus
MaTeMaTH4eCcKOM 3a7auu;

» TPEIBUIETh TPYTHOCTU, KOTOPHIE MOTYT BOZHUKHYTh MPU PEIICHUU 33/a4l, BHOCUTh
KODPEKTUBBl B JESATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OLINOOK,
BBISIBIICHHBIX TPYTHOCTEH;

= OIICHMBATh COOTBETCTBHE pe3yNibTaTa ACITEIbHOCTH MOCTABICHHOMN LENH U YCIOBUSAM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUS LEIH, HAXOUTh OIHUOKY, 1aBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.

2.3. IlIpeomemnmnwie pezynomamul oceoenusn yueonozo npeomema «Mamemamuxa»

OcBoenue ydyeOHOro kKypca «MaTtemaruka» B 5-6 KigaccaX OCHOBHOM IIKOJIBI JIOJKHO
o0ecreunBaTh JOCTIKEHHE CIEIYIOIINX MPeIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTaTOB:

5 Kiacc

Yucna u eviuucnenun

« [loHMMaTh W MPaBWIBHO YHNOTPEONSATh TEPMUHBI, CBS3aHHBIE C HATYpPaIbHBIMU
qucIaMH, OOBIKHOBEHHBIMH U IECATHYHBIMU JIPOOSIMHU.

« CpaBHUBaTH M YINOPSAOYMBATH HATypajbHBbIE YHWCIA, CPaBHUBATh B MPOCTEHIINX
ciyyasix OOBIKHOBEHHBIE APOOH, JECATUUHBIE JPOOH.

» CoOTHOCHTH TOUKY Ha KOOPAMHATHOW (YUCIOBOM) MPSMOM C COOTBETCTBYIOIIUM €if



YHCIIOM M U300paXkaTh HATYPAIbHBIC YHCIIA TOYKAMU Ha KOOPIMHATHOMN (YMCIOBOM) MPSMOIA.

« BrmomHsATe  apudmeTHueckue  ACWCTBUS C  HATYpPaJbHBIMH  YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMU B TIPOCTEHIIINX CITydasx.

« BBINOTHATE MPOBEPKY, MPUKUJIKY PE3YJIHTATA BHIUUCICHUH.

» OKpyrisTh HaTypaibHbIE YHUCTIA.

Pewenue mexcmoguix 3aoau

« Pemarp TexkcroBble 3agauu  apUPMETUYECKUM CIOCOOOM U €  IOMOUIBIO
OpraHM30BaHHOIO KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BApUAHTOB.

» Pemarp 3agmaum, copepxkalive 3aBUCUMOCTH, CBSA3BIBAIOIIHME BEJIWYUHBI: CKOPOCTb,
BpeMsi, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTb.

» Hcnosb30BaTh KpaTKue 3alucy, CXeMbl, TaOIHUIIbl, 0003HAUYEHHUS IPU PEILICHUH 3a/ay.

« [lonmp30BaThCsi OCHOBHBIMHM E€IUHUIIAMHA HM3MEPEHUS: II€HBI, MAacChl, PaCCTOSHUS,
BPEMEHH, CKOPOCTH; BBIPAXKaTh OJHH €IMHUIIBI BEJTUYHHBI Yepe3 APyTUe.

» M3Bnekarp, aHaTM3UPOBATH, OLIEHUBATH HH(OPMAILIUIO, IPE/ICTABICHHYIO B TA0JIULIE, HA
CTOJIOUATON JuarpamMme, WHTEPIPETHPOBATh MPEICTaBICHHbIE JAaHHBIE, UCIOJIb30BaTh JaHHBIE
MIPU PEIICHUH 3a/1a4.

Haznaonan zeomempusn

« [lonmp30BaThCsi TEOMETPUUECKUMU TOHATUSIMH: TOYKA, MpsSMasi, OTPE30K, JIyd, yro,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

« [IpuBoauTH MpUMEpPHl OOBEKTOB OKPY)KAIOIIETO MHPA, UMEIOIINX (GOPMY HU3YIEHHBIX
reOMETPUUECKHUX (QUTYP.

» lcnonp3oBaTh TEPMHUHOJIOTHMIO, CBSI3aHHYKO C  YIJIAMH: BEpLIMHA CTOPOHA; C
MHOT'OYTOJIbHUKaMU: yroJj, BEPIINHA, CTOPOHA, JUArOHAb; C OKPYXHOCTBIO: pPaJnuyc, TUaMETP,
LEHTP.

« HM3o0paxaTe M3ydeHHBIE TeOMETpUUYECKHEe (DUTYpbl Ha HEJIMHOBAHHOW WM KIIETYATOM
Oymare ¢ MOMOUIBIO IIUPKYJIS U JTUHEHKH.

» Haxoautbs 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C IOMOIIBIO JINHEUKH,
CTPOUTH OTPE3KH 3aJAHHOU JITMHBL, CTPOUTH OKPYKHOCTh 33JJaHHOT'O Painyca.

» HMcnonp3oBaTh CBOWCTBA CTOPOH W YIVIOB HPSIMOYIOJIbHHMKA, KBajpara s HX
IIOCTPOEHHUSI, BBIYMCICHUS TUIOUIAAN U IEPUMETPA.

« BbruncnsaTe nepuMeTp U IIIOIMIAs KBajpaTa, NpsSMOYTroJbHUKA, (PUTYpP, COCTaBICHHBIX
U3 MPSMOYTOJILHUKOB, B TOM uncie Guryp, n3o0pak€HHBIX Ha KiieT4yaTol Oymare.

» [lonp30BaThCsi OCHOBHBIMU METPUUYECKHUMH €IMHULAMH U3MEPEHHUS JUIMHBI, IUIONIA/IH;
BbIpaXKaTh OJTHU €UHULbI BEJIMUMHBI Yepe3 IpYyrue.

« Pacno3naBath napamienenumnes, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, peOpo
rpaHb, U3MEPEHUsI; HAXOIUTh U3MEPEHHUS MapauieNienunesaa, Kyoa.

« Brruncnsats 006EM Kyba, mapajienenunesaa no 3aJaHHbIM U3MEPEHUSIM, TTOJIb30BaThCS
€IMHULIAMU U3MEpEHUS 00bEMA.

» Pemars HecokHbBIE 334N HA U3MEPEHHE T€OMETPUUECKUX BEJIMUMH B MPAKTUYECKUX
CUTYaLHSIX.

6 xmacc

Yucna u éviyucnenun

« 3HATh U MOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BUIAMU YUCEN U CIIOCOOaMU
WX 3aMHCH, IEPEXOIUTH (€CITU 3TO BO3MOKHO) OT OJTHOM (POPMBI 3aMMKUCH YHCIIA K APYTOi.

« CpaBHUBATh W YMOPSIOYMBATH IIENIbIE YKCIa, OOBIKHOBEHHBIC U JIECATUYHBIE TPOOH,
CPaBHUBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.



= BrpImonHATh, coueras yCTHbIE M MHUCbMEHHbIE MPUEMBI, apu(pMeTHUYEeCKUEe ACUCTBUS C
HAaTYpaJIbHBIMH W  LEJIBIMH YHCIaMH, OOBIKHOBEHHBIMH U  JICCATUYHBIMH  JPOOSMH,
IIOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

» BbruMcnaTe 3Ha4YEHMSI YUCIIOBBIX BBIPAXXEHUM, BBINOJHATh MPUKUIKY M OLEHKY
pe3yJsibTaTa BBIYUCICHUI; BBIIOIHITH Pe0Opa30BaHMsl YMCIOBBIX BEIPKEHHU HA OCHOBE CBOWCTB
apumMeTHIecKuX IeHCTBUH.

» CoOTHOCUTH TOUKY Ha KOOPAMHATHOMN MpPSIMOW C COOTBETCTBYIOLIUM €M YHUCIOM U
M300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHON MPSMON, HAXOJUTh MOJTYJIb YUCIIA.

» CoOTHOCUTH TOYKH B MPSAMOYTOJbHONW CUCTEME KOOPAMHAT C KOOpPAMHATAMHU 3TOMN
TOYKH.

»  OKpyrysTh LieTbIe YUClia U IeCATUYHbIE APOOU, HAXOIUTh MPUOIHKEHUS YUCE.

Yucnoevie u OyKeeHHbIE 8bIPANCEHUA

» [loHumars u ynoTpeOnsITh TEPMUHBI, CBSI3aHHBIE C 3aMIUCHIO CTENEHHU YKCia, HAXOIUTh
KBaJIpaT U Ky0 YUCIIa, BBIYUCIATH 3HAUEHUS] YMCIOBBIX BBIPAXKEHUMN, COJEPKAIINX CTETICHH.

» Ilonb3oBaTbcsd mNpHU3HAKAMHU JEIMMOCTH, PacKiIaJblBaTh HaTypajbHble YHCIa Ha
MPOCThIE MHOKUTEIH.

» Ilonb3oBaTbes MacmTaboM, COCTABIIATH TPOMOPLUHN U OTHOLICHHUS.

« Hcnonb3oBate OykBbl Juisi OOO3HA4YEHMs] YHUCEN TMPU 3alMCH MaTeMaTHYeCKHX
BBIPAKEHUH, COCTABIISITh OyKBEHHBIE BBHIPAKEHUS U (GOPMYJIbl, HAXOJUTh 3HAUEHUSI OYKBEHHBIX
BBIPAYKEHUH, OCYIIECTBIISASI HEOOXOIMMBbIE MOJACTAaHOBKU U MpeoOpa3oBaHM 4.

« Haxoguts HeM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmogix 3aoay

» Pemarbs MHOTOIIArOBBIE TEKCTOBBIE 33a/1a4l APU(PMETHUECKUM CIIOCOOOM.

« Pemare 3amaum, CcBsI3aHHBIE C OTHOLUEHUEM, MPONOPLUUOHAIBHOCTBIO BEJIMYHH,
MPOLIEHTAaMU; peliaTh TP OCHOBHBIE 3a7]aui Ha IPOOU U MPOLIEHTHI.

» Pemars 3amaum, copepxaniue 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIWYUHBL: CKOPOCTD,
BpeMsi, PAacCTOSHUE, II€Ha, KOJUYECTBO, CTOMMOCTH; MPOU3BOJUTEIHLHOCTb, BpeMs, 00BEMa
paboThl, UCHIONBL3YS apudMeTHIEeCKUE AEHCTBUS, OLIEHKY, IPUKHUIKY; MOJb30BaThCs €AUMHULIAMU
M3MEPEHUS COOTBETCTBYIOIIUX BEJIUYHH.

» CocraBisaTh OyKBEHHBIEC BHIPAKEHUS 110 YCIOBHIO 33a4H.

« M3Bnekats mHbOpMaIuio, NpeACTaBICHHYIO B TaOlMIAX, HA JTUHEHHON, cToN04YaToi
WJIY KPYTOBOM IMarpamMmax, MHTEpIPETUPOBATh ITPEICTABIICHHbBIE IAHHBIE; UCII0JIb30BATh IAHHbIE
IIpU PELICHUH 3a/1a4.

« [lpencraBisaTh nHPOPMALIHIO C TOMOIIBIO TAOIUIL, TMHEWHOH U CTOI0YATON TUarpamm.

Haznaonan zeomempus

« [IpuBoauTh mpUMEpPHl 0OBEKTOB OKPYXAIOIIETO MUPA, UMEIOIUX (POPMY H3YyUCHHBIX
TeOMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PaBHBIX U CHUMMETPUYHBIX
¢buryp.

» M300paxaTb ¢ MOMOLIbIO LMPKYIS, JUHEHKH, TPAHCIOPTHpPAa HA HEJIMHOBAHHOU M
KjaeTyaToil Oymare U3ydyeHHbIE IIJIOCKME TeoMeTpuueckue GUrypsl H KOHGHUrypauuu,
CUMMETPHUYHBIE (PUTYPBI.

» Ilonb3oBaTbcsi TEOMETPUUYECKUMHU TMOHATHSMHM: paBEHCTBO (UTYp, CHUMMETpHS;
HCI0JIb30BATh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CAMMETPUEN: OCb CHMMETPHH, LIEHTP CUMMETPHUH.

» Haxoguth BeNMUYMHBI YIVIOB U3MEPEHUEM C MOMOULIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aJIaHHOM BEJIMYMHBI, [10JIb30BATHCS IIPU PELLIEHUH 3a/1a4 I'PayCHOM MEPOH yIJIOB; paclio3HaBaTh
Ha 4YepTeKax OCTPBIM, IPAMOMU, pa3BEPHYTHIN U TYIIOHN YIJIBL.



» BprHcnaTe UIMHY JIOMaHOW, IEPUMETP MHOTOYTOJIBHHKA, MOJIH30BATHCS CIMHULIAMU
M3MEpEeHUsl JJIMHBI, BEIPAXaTh OJHH SIUHUIIBI U3MEPEHHUS ITTMHBI Yepe3 IpyTue.

« Haxoauts, ncmonp3ys 4epTéKHbIC MHCTPYMEHTHI, PACCTOSIHUS: MEXTY IBYMS TOYKAMH,
OT TOYKH JI0 NPAMOM, JJIMHY IIyTH HA KBAIPATHOU CETKE.

»« Bpramcnate miomane Quryp, COCTaBJICHHBIX W3 IMPSMOYTOJBLHUKOB, HCIOJIH30BATh
pa30OueHre Ha MPSIMOYIOJbHUKH, HAa pPaBHBIC (DUTYpBI, JOCTpaWBaHHE OO MPSIMOYTOJLHUKA;
MOJIb30BAThCSI OCHOBHBIMH €AMHHUIIAMH WM3MEPCHHUS IUIONIA[U; BBIPAKATH OJHU  CIMHHIIBI
U3MEpEeHUs IUIOIIAIU Yepe3 ApYyrue.

« PacrosznaBate Ha MoOAENAX W HW300pPAKCHHUSIX NUPAMHIY, KOHYC, IFIIMHID,
HCI0JIb30BAaTh TEPMHUHOJIOTHIO: BEpPIINHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

« HM3oOpaxaTs Ha KIIeTYaTON OyMare MpsiMOYTOJIbHBIN MapajuieIenune/.

» Bprumucnate 00BEM  MPSIMOYroJBHOTO —Mapajvlesienuiena, KyOa, TOJIb30BaThCs
OCHOBHBIMH EMHHIIAMU H3MEPEHUS 00bEMA; BRIPAXKATH OJTHU SMHUIIBI N3MEepEHUs 00bEMa uepe3
IpyTHe.

Pemath HecloXHBIC 337]a4M HA HAXOXKJJICHUE T€OMETPUICCKUX BEIMYMH B MPAKTHICCKUX
CUTYaITUSIX.

OcBoenne y4yeOHOTO Kypca «Anrebpa» Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHMs
JOJIKHO 00ecreunBaTh JOCTHKEHHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB:

7 xjacc

Yucna u eviuucnenus

» BbImonHATh, coueTas yCTHbIE U MHUCbMEHHbIE MPUEMBI, apupMeTHUIECKUEe NEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

» Haxoauth 3HaYeHMs] YMCIOBBIX BBIPAKEHMI; MPUMEHATh Pa3HOOOpa3HbIe CIOCOOBI U
NpUEMBl  BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, COJEp)KaIIMX OOBIKHOBEHHbIE U
JECSITUIHBIC IPOOH.

« Ilepexonuts OT 0AHOM (hOPMBI 3amucu Yncen K Ipyroi (mpeoOpa3oBbIBATh IECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECATHUHYI, B YaCTHOCTU B OECKOHEYHYIO
JECATUYHYIO APOOB).

« CpaBHUBATH U YNOPSAIOUYNUBATH PAIIIOHAIBHbBIC YHCIIA.

« Oxpyraars yucna.

« BBHINONHATP NPUKHAKY M OLEHKY pe3yibTaTa BBIYMCICHUM, OIICHKY 3HAaYeHHM
YHCIIOBBIX BBIPAXKCHUA.

« BEINIONHATE ACHCTBUA CO CTENEHSIMU C HATYPAIbHBIMU MTOKA3aTEISIMH.

« [IpuMeHsTH NpU3HAKK JETUMOCTH, PA3JI0KEHHE Ha MHOXKUTENIN HATYPaJIbHBIX YHCE.

« Pemarbh mpakTHKO-OPHEHTHPOBAHHBIE 3a]aud, CBSI3aHHBIE C OTHOIIEHHWEM BEIUYHH,
MPOMOPLIUOHAIBHOCTBIO BEJIMYKH, IPOIIEHTAMH; HHTEPIPETUPOBATH PE3YIbTAThl PEIICHUS 3a/1a4
C Y4€TOM OTpaHHYEHUH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

Anzcebpauueckue vlparxcenus

« Hcnonb3oBarth anreOpanyecKyr0 TEPMHHOJOTHIO W CHMBOJIMKY, MPHUMEHSTh €€ B
MPOILIECCE OCBOEHUS Y4eOHOTO MaTepuana.

« Haxoauth 3HaueHUs OYKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSAX ITEPEM CHHBIX.

« BrmonHATe mpeoOpa3oBaHMs MENOTO BBIPAKEHUS B MHOTOYJICH MPHUBEICHUEM
MOJ0OHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

« BEHIMONHATE YMHOXEHHE OJHOWIEHA HAa MHOTOYIEH M MHOTOYJIeHa Ha MHOTOYJIEH,
MPUMEHTH POPMYIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

«  OcCymliecTBISTh pa3inokKeHNe MHOTOUJICHOB HA MHOKUTENH C MMOMOIIBIO0 BBIHECEHUS 32



CKOOKM OOIIEero MHOXHUTENS, TPYIIHUPOBKH CaraeMbIX, IpUMEHEeHUs: (GopMysT COKpamEHHOTO
YMHOKEHUS.

» Ilpumensats npeoOpa3oBaHUs MHOTOWIEHOB Uil PEIICHUS Ppa3IM4yHBIX 3a7ad U3
MaTeMaTHKHU, CMEKHBIX IIPEMETOB, U3 PEAIbHOM NPAKTUKU.

« Hcrnonp3oBaTh CBOWCTBAa CTENEHEW C  HATypaJbHBIMH  [OKA3aTeISIMU IS
peoOpa30BaHMsI BRIPAKEHUH.

Ypaeénenus u nepasencmea

« Pemarp 1MHENHBIE YpaBHEHHS ¢ OJJHOM NMEPEMEHHOM, TPUMEHSIS MPaBUIIa IEPEX0]IAa OT
UCXOJHOTO ypaBHEHHUS K pPaBHOCWIbHOMY eMmy. llpoBepsTh, sBIS€TCS 1M YUCIO KOPHEM
YpaBHEHHUS.

» [lpumensTs rpadguueckre MeTo bl IPH PELICHUH JTUHEWHBIX YPaBHEHUI U UX CHCTEM.

» IloxOupare mpuMepsl map uyucen, SBISIOUIMXCS pElIeHHEM JMHEWHOTO YpaBHEHHUS C
JBYMSI TIEPEMEHHBIMU.

» Crpoutrh B KOOPAMHATHOM IJIOCKOCTH TpadUK JHWHEHHOTO YpaBHEHUS C JIBYMs
MIEPEMEHHBIMU; MOJIb3YSICh IPaQUKOM, IPUBOIUTH IPUMEPHI PELLICHUS YPABHEHMSL.

» Pemarb cuctemsl ABYX JMHEWHBIX YpaBHEHHMH C JIBYMS MEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

» CocCTaBiATh M pelIaTh JUHEWHOE YPAaBHEHHE WIM CHUCTEMY JIMHEHWHBIX YPABHEHUU I10
YCIIOBUIO 3a/1ay, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayd MOJyYEHHBIN
pe3ynbTar.

Koopounamut u cpagpuxu. @ynkyuu

« HM3oOpaxaTe Ha KOOPAWMHATHOM TIPSIMON TOYKH, COOTBETCTBYIOIIHE 3aJIaHHBIM
KOOpAMHATAaM, JIy4d, OTPE3KH, WHTEPBAJIbl; 3alMChIBATh YHUCIOBBIE IIPOMEXKYTKH Ha
anreOpanveckoM s3bIKE.

» OrTMmedarp B KOOPJIAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATAM; CTPOMTH
rpaguKu TUHEHHBIX (DYHKIIHA.

« OnuceiBaTh ¢ MOMOIIBIO (YHKUUNA M3BECTHBIE 3aBHCHUMOCTH MEX]Y BEIWYMHAMMU:
CKOPOCTb, BPEMsl, PAacCCTOSIHUE; 1I€HAa, KOJMYECTBO, CTOMMOCTh; IPOU3BOAMTEIIBHOCTb, BpEMS,
00bEM paboTHI.

« Haxoauts 3HaueHue GyHKIMU 110 3HAYCHHIO €€ apryMeHTa.

« [lonumars rpaduyeckuii croco0 npeacTaBieHus U aHalin3a WH(OPMaLIUU; U3BJIEKaTh
Y UHTEPIIPETUPOBATh HH(POPMALIKIO U3 TPAPHUKOB PEAbHBIX MIPOLIECCOB U 3aBUCUMOCTEH.

8 kmacc

Yucna u eviuucnenusn

» Hcnonp3oBaTh HauaabHbIE NMPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEIT IS
CpPaBHEHHMS, OKPYIJICHHS M BBIYMCICHUI; M300pa)xkaTh [EHCTBUTENbHbIE YHCIIAa TOYKAMU Ha
KOOPAMHATHOU IIPSAMO.

« [IpumensTh OHATHE apU(PMETUUECKOTO KBAAPATHOTO KOPHS; HAXOIUTh KBaJpaTHbHIC
KOPHH, UCTIOJIB3YS MPU HEOOXOUMOCTH KaIbKYISTOP; BEIOIHATH PeoOpa3oBaHUs BBIPAKECHUH,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

» lcnonb3oBaTh 3anucu OOJIBIIMX U MAJbIX YHCEN C MIOMOUIBIO IECATHUYHBIX Ipo0eil u
creneHei yucna 10.

Anzebpauueckue vlparcenusn

» [IpuMeHATH MOHATHE CTENEHW C LEIbIM IOKa3aTesieM, BBIIOJHATH MpeoOpazoBaHU
BBIPAKEHUH, COAEPKALLUX CTENEHU C LIEIBIM NTOKA3aTEIIEM.

« BEINONHATE TOXIECTBEHHBIE TIPE0OPA30BAHUS PAIIMOHATBLHBIX BHIPAKEHUN HAa OCHOBE



MPaBUJI ICHCTBUI HaJl MHOTOWICHAMH U alreOpanyecKuMH JpoOsMu.

» PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTEIIH.

m [Ipumenars mnpeoOpa3oBaHMsS BBIPAKCHUN JUIS PELICHUS pa3IM4YHBIX 3a7ad U3
MAaTE€MAaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHOMN IPAKTUKHU.

Ypaeénenus u nepasencmea

» Pemars nuHenHbIe, KBaApaTHBIE YPABHEHUS U PAllMOHAIbHBIE YPABHEHM S, CBOIAIINECS
K HUM, CUCTEMBI JIBYX YPABHEHUN C JBYMs IEPEMEHHBIMMU.

« llepexomuTh OT cioBecHON (POPMYIHPOBKHU 3a1aud K €€ anreOpanyecKond MOACTH C
IIOMOIIIBI0 COCTaBJICHHUsSI yPAaBHEHMS WM CUCTEMBl ypPaBHEHMH, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4M TOJy4ECHHBIN PE3YJIbTAT.

» [IprMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JUI CPABHEHUs, OLEHKH; pEIIATh
JUHEWHbIE HEPaBEHCTBA C OJHOW TIEPEMEHHOM M WX CHUCTEMBbI; JaBaTh TpadUUYECcKyIO
MJUTFOCTPALIMIO MHO>KECTBA PEIICHU HEPABEHCTBA, CHCTEMBbI HEPABEHCTB.

Dynkyuu

m [lonumate W uCHONIB30BaTh (YHKIMOHAJIbHBIE TOHATUS U  A3BIK (T€PMHHBI,
CUMBOJIMYECKHE OO003HAYCHUS); OMPENCISITh 3HaueHHe (QYHKIIMU T0 3HAYCHUIO apTyMEHTa;
OIPENENATh CBOMCTBA

dbyakmn mo e€ rpadukxy.

CtpouTth rpaduku 3eMEeHTapHBIX QYHKIUH Buma y = -, V = x2,

y=x3,y=>[xy=|x|;

ONMCHIBATH CBOMCTBA YU CIOBOM QyHKITUH TI0 €€ TpaduKy.

N

9 xiacc

Yucna u evtuucnenus

« CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAIBHBIC H UPPAIMOHATIBHBIC YHCIIA.

» BBImoyHATE apudmMeTHuecKre JSHCTBHS ¢ pallMOHATBHBIMU YHCIIAMH, COYETast YCTHBIC
Y TUCbMEHHBIC IPUEMBI, BBITIOJHATH BRIYUCIICHUS C UPPAIMOHATLHBIMH YHCIIAMHU.

« Haxoauth 3Ha4YeHWs CTCNCHEHW C IICNBIMHM TI0KA3aTeIsIMH M KOPHEH; BBIYHCIIATH
3HAYEHUS YHCIIOBBIX BBIPOKCHUH.

« OKpyrIsATh ACHCTBUTEIBHBIC YMCIIA, BBIMOJIHATH MPUKHUIKY PE3y/ibTaTa BBIYUCICHUM,
OIICHKY YHCJIOBBIX BBIPAKCHHIA.

Ypasnenus u nepasencmea

« Pemate nuHEliHBIE M KBajJpaTHbIC YpPaBHEHUS, YPaBHCHUs, CBOJSIIMECS K HHUM,
pocTeime qpoOHO-pallMOHAIbHBIC YPABHEHHSL.

« PemaTth cucTeMbl IBYX JIMHEHHBIX YPABHCHUH C IBYMS IIEPEMEHHBIMU M CUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHHE HE SIBJISICTCS INHCHHBIM.

« Pemare TekcTOBBIC 3aJauM alreOpaMvecKUM CIIOCOOOM C IMOMOIIBIO COCTABIICHUS
yYpaBHEHUS WM CUCTEMBI IBYX YPaBHEHHH C IBYMs MepEeMEHHBIMU.

« [IpoBoauTh mpocreiinine uccnea0BaHus ypaBHEHUH U CUCTEM ypaBHEHU, B TOM YHCTIE
C TpUMEHEHHEeM rpaduuecKux MpeacTaBieHui (ycTaHABIMBATh, MUMEET JIM ypaBHEHHE WU
CUCTEeMa YpaBHEHUU pellIeHus], €CITH UMEET, TO CKOJIbKO, U TIp.).

« Pemarp nuHeiiHple HEpaBEHCTBA, KBaJIpaTHHIE HEPABEHCTBA; M300pakaThb pellleHue
HEPaBEHCTB Ha YHCIOBOU MPSMOM, 3alIMCHIBATh PEIICHHE C IIOMOIIBI0 CHMBOJIOB.

« Pemarp cucTeMBbl JNTHHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh pEIIeHUE CHCTEMbl HEPABEHCTB HA YHCIIOBOM MPSIMOM,
3aMKChIBATh PEIICHHE C TOMOIIHIO CHMBOJIOB.

« Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 3a/1a4.



Dyukyuu

PacnioznaBate QyHKIMK W3YYCHHBIX BUIOB. [I0Ka3bpIBaTh CXEMATHUECKU PACIOJIOKECHUE
Ha KOOPJIUHATHOH TIOCKOCTH rpadukoB GpyHKiwmii Buaa: ¥y = kx, y = kx+ b,y =X, V=ax2 + bx +
C,Y=x3,Yy=VX Y =|x | B 3aBUCUMOCTH OT 3HaYCHHUI KO3()DUIIMCHTOB; ONUCHIBATh CBOMCTBA
GbyHKIUH.

« Crpouth 1 H300paXkaTh CXeMaTUICCKH TpadUKN KBaIPATHUHBIX (DYHKIIUH, OTUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN N0 UX TpapHKaM.

« PacnosnaBate kBamparnuyHyro (QyHKIUIO 10 QopMmyie, TPHUBOAUTH MPHUMEPHI
KBaJIPAaTHYHBIX (QYHKIUH U3 peaTbHON )KU3HU, (PU3UKH, TEOMETPHUH.

Apupmemuueckan u ceomempuueckan npozpeccuu

« Pacno3naBate apudMETHUECKYyI0 W TEOMETPHYECKYIO TPOTPECCHU TIPU Pa3HBIX
crioco6ax 3aaHus.

« BBINMOTHATE BBIYKCICHUS ¢ UCTIOJIb30BaHUEM (OPMYIT N-20 WiieHa apu(PMETHIECKON U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N WICHOB.

» M3006paxaTh uieHbl NOCIeI0BATENBHOCTH TOUKaMH Ha KOOPIAUHATHOMN TIOCKOCTH.

» Pemarts 3aaun, cBI3aHHbBIE C YUCIOBBIMHU ITOCIIEIOBATENLHOCTSMHU, B TOM YHUCIIE 33/1a41
W3 peabHOM XU3HU (C UCTIOIB30BAHUEM KaJIbKYISITOPA, U(PPOBBIX TEXHOJIOTHH).

OcBoenne yueOHOTO Kypca «['eomeTpusi» Ha ypoBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs
JOJIKHO 00ecreunBaTh JOCTHKEHHUE CIEAYIOUINX MTPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB:

7 Kkaacc

» Pacno3naBaTh H3ydeHHbIE TeOMETPUYECKHE (UTYPHI, ONPENENsITh WX B3aHMHOE
pacnoiokeHue, n300pakaTb reOMETPUUECKHE (PUTYPBI; BBITOIHITH YEPTEKH 10 YCIOBUIO 3aJaUH.
W3mepsaTe nuHENHBbIE U YITIOBBIE BEJIMYMHBIL. Pemare 3aaun Ha BBIYMCICHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

» JlenaTh rpyOyo OLIEHKY JMHEHHBIX U YIIIOBBIX BEJIMYUH MTPEIMETOB B peaibHOU KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Pazinyars pazmepbl 3TUX 0OBEKTOB M0 MOPSAKY BETHUUHBI.

» CTpOUTH YEPTEKU K FTEOMETPUUECKUM 3a/1a4aM.

» [lonp30BaTbCcs mMpHU3HAKAMM PABEHCTBA TPEYIOJBHUKOB, MCIOJIB30BaTh MPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB P PEIICHUH 3a]1a4.

» [IpoBOOUTH JIOTMUECKUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

» [lonp30BaTbCcs MpHU3HAKAMHU PAaBEHCTBA IPSIMOYIOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHOM K TUIOTEHY3€ MPSAMOYTOJbHOTO TPEYrOJbHUKA, B PEUICHUU
F€OMETPUUECKHX 3a/1a4.

« OmnpenensaTe NapauieTbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. Onpenenars NapajieIbHOCTh IPSIMBIX C MOMOIBI PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOU IIPSIMOM /10 TOYEK JAPYroil mpsiMOM.

« Pemartp 3a1aun Ha kieT4aroit Oymare.

« [IpoBOIUTH BBHIYMCIIEHUS U HAXOAWUTH YHCIOBBIE W OYKBEHHbIE 3HAYEHHS YIIIOB B
F€OMETPUUECKHX 3a]1a4aX ¢ UCMOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYT OJIbHUKOB,
CBOJCTB yIJIOB, 00pa30BaHHBIX MIPH MEPECEUCHHH IBYX MapasllieIbHBIX MPSIMbBIX ceKyiei. Permars
MPaKTUYECKHE 3a7]a4l Ha HAXOKICHHE YTJIOB.

« Brnazgers moHATHEM reOMETPHYECKOTO MECTa TOUEK. YMETh OMpeAesTh OUCCEKTPHUCY
yria ¥ CepeIMHHBINA NEPIEHANKYIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

«  DopmynupoBaTh ONpPEAEIICHNS OKPYKHOCTU U KPYyTa, XOP/Abl U TMaMETpa OKPYKHOCTH,
M0JIb30BATHCSI UX CBOMCTBAMU. Y METh MPUMEHSTh 3T CBOMCTBA MPU PEIICHUU 3a/1a4.

« Braners noHsTHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAaXOUTh €&



ueHtp. [lonp3oBarbes akTaMu O TOM, YTO OMCCEKTPUCH YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OJIHOM TOYKE, W O TOM, YTO CEPEAWHHBIC MEPICHIUKYIAPbl K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

« Brmagerp mnoHATHEM KacaTeNbHOW K OKPY)KHOCTH, TIOJB30BAaThCS TEOPEMOH O
MEPIIEHINKYIIIPHOCTH KacaTeJIbHOW U paJinyca, MPOBEAEHHOTO K TOYKE KacaHusl.

« [lomp30BaTbcs MPOCTEHIIMMH T'€OMETPUYCCKHMMU HEPaBEHCTBAMH, IMOHUMATh HX
MIPAKTUYECKHUI CMBICIL.

« [IpoBOIUTH OCHOBHBIE TEOMETPUICCKHUE IIOCTPOCHHUS C IIOMOIIBIO ITUPKYIISI M IHHEHKH.

8 kiacc

« Pacno3naBaTh OCHOBHBIC BHJIBI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBI, TIOJIH30BATHCS UX
CBOWMCTBAMH IIPH PELICHUN TE€OMETPHUYECKHX 3a/1a4.

« Brnagers moHATHEM cpeiHEW ITWHUM TpPEYroJIbHWKA W TpamelHd, MPUMEHSITh WX
CBOWCTBA IIPU PELICHUN TreoMeTpruaecKkux 3anad. [lomb3oBaThes Teopemoit Darneca Ut penieHus
MPAKTUYECKUX 3a1a4.

» [IpuMeHSTH MPU3HAKH MTOIOOUS TPEYTOJIHLHUKOB B PEIICHUH T€OMETPHYSCKUX 3a/1a4.

« [lomp3oBatbes TeopeMoit [udaropa it penieHUss TeOMETPUICCKUX U MTPAKTHICCKHX
3agad. CTpPOUTh MAaTEMaTHUYECKYI0 MOJIENb B MPAKTHUECKUX 3a/1a4aX, CAMOCTOSTEIHHO JIeNaTh
4epTEX M HAXOUTh COOTBETCTBYIOIIHE JITHHEI.

« Bragets moHATHSMHU CHHYCa, KOCHHYCA W TaHT€HCA OCTPOTO yIiia MPSMOYTOJIHHOTO
TpeyrojbHuKa. [10J630BaTHCS STHMH TOHITUSMU JUTSI PENICHHS MPAKTHICCKHUX 3a]1ad.

« Bpruucnate (pasnuyHBIME - clOcOOaMHM) IUIOMIA[L TPEYroJIbHUKA W TUIOIIAAH
MHOTOYTOJIbHBIX  Quryp (TOJIB3ysACh, TI€ HEOO0XOaUMO, KaabKymsiTopoMm). IIpumeHsTsh
MOJIyY€HHBIE YMEHHSI B PAKTUYECKUX 3a/1adax.

» Brnazers MoOHATHUSMHU BIMCAaHHOTO U LIEHTPAJIBHOTO YIJa, HUCIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX YIiaX, yriax Mexy XopJaMu (CeKyILIMMHU) U YTiIe MeX Ay KacaTeJIbHOU U XOpA0H Npu
pElIeHUH TeOMETPUUECKUX 3a/1a4.

« Brnagerp moHATHEM ONUCAaHHOTO  YETHIPEXYTOJbHHMKA, MPUMEHATH CBOWCTBA
OTHMCAHHOTO YETHIPEXYTOIbHUKA MPU PEIICHUH 3aa4.

» [IpuMeHsTH MoJTydyeHHbIE 3HAHUS HA PAKTUKE — CTPOUTH MAaTEMAaTUYECKHE MOICIIH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPUH (TIOJIB3YSCh, II€ HE0OOX0UMO, KaJIbKYIITOPOM).

9 xnacc

« Hcnonb3oBath TpPUrOHOMETpHUYECKHE (DYHKIIMU OCTPBIX VYIJIOB JJs HaXOXKJIEHUS
Pa3IMYHBIX AJIEMEHTOB MPSMOYTOJILHOTO TPEYTOJIbHHUKA.

« Ilonb3oBatbecs QopmynamMu TNPUBENCHHS] M OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJIs1 HAXOKJICHHS COOTHOIICHUN MEXy TPUTOHOMETPHUUECKUMHU BETUYUHAMHU.

« Hcnonb3oBath TeOpeMbl CHHYCOB W KOCHHYCOB [JIsl HaXOXJEHUS Pa3IHMYHBIX
AIIEMEHTOB TPEYroJIbHUKA («pelIeHHue TPEYroJbHUKOBY), MPUMEHSATh WX TMPH PpeIICHUU
reOMETPHUYECKUX 3a/1a4.

« Brnagers mnoHsTHSMU TpeoOpa3oBaHUs TMOA0OUS, COOTBETCTBEHHBIX JJIEMEHTOB
noao0HbIX Guryp. [loms3oBaThes cBOWCTBaMH MOJ00MSI TPOU3BOJIBHBIX QUTYP, YMETh BHIYUCIISATH
JUIMHBI ¥ HaXOJUTh YTIbl Y MOJ00HBIX Guryp. [IpumMeHsTh cBOlicTBAa OI00US B MPAKTHUECKUX
3a/1a4ax. YMeTh MPUBOIUTH MPUMEPHI OJIOOHBIX GUTYP B OKPYKAIOIIEM MUpE.

» [lonp3oBaThcst TEOpEeMaMu O IPOU3BEAEHUH OTPE3KOB XOP/I, O MPOU3BEIEHIH OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOM.

« [lonb3oBaTbcs BEKTOpaMU, TMOHUMATh WX TEOMETPUYECKHA M (DU3UUYECKUN CMBICI,



INPUMEHATh MX B PELICHUHM TE€OMETpUYecCKUX M (usmueckux 3anad. [IpuMeEHSATH CKalsgpHOE
IIPOU3BEAECHNE BEKTOPOB I HAX0XK/I€HUs JUIMH U YTJIOB.

» Ilosnb30BaTbcs METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B PEILIEHUU
F€OMETPUYECKUX U MPAKTUYECKUX 33au.

» Brazners noHATUSAMU IPaBUIBHOIO MHOTOYTOJILHUKA, JUIMHBI OKPY’KHOCTH, IJTMHBI TyTU
OKPY)KHOCTU M DPaJMaHHOW Mepbl yria, yMETb BBIYMCIATH IUIOLIAAb Kpyra U €ro 4acreil.
[IpuMeHsTh OTyYeHHbIE YMEHUS B IPAKTUUECKUX 3ajayuax.

» Haxomute ocu (MM HEHTPBI) CHMMETPUU (PUTYp, TPUMEHATH IBUKCHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

» [IpuMeHsTH MoJydyeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUYECKHE MOAEIH JUIs
3aJ1a4 peajbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOLIME BHIYMCIECHUS C IPUMEHEHHEM MO00us
U TPUTOHOMETPUUYECKUX (PYHKIUH (MOIB3YSCh, I1€ HEOOX0UMO, KAJIbKYJIATOPOM).

[IpeameTHBIe pe3ynbTaThl OCBOEHUS Kypca «BeposaTHoCTh U ctaTucTuKa» B 7-9 Kiaccax
XapaKTEPHU3YIOTCS CIAEAYIOMUMHI YMEHUSIMHU.

7 xnacc

« UYwuraTe uHOpMAIHMIO, IPEACTABICHHYIO B TAaOMUIIaX, HA AUMAarpamMMax; MpeCTaBIsATh
JTaHHBIE B BHJIE TAOJHWIl, CTPOUThH IUArpamMMmbl (CTOJOMKOBBIE (CTONOYATBIE) M KPYTOBBIE) TIO
MAacCUBaM 3HAYCHUM.

« OnwuceiBaTh M MHTEPIPETUPOBATH PealbHBIE YHCIOBHIE JaHHBIC, MPEICTABICHHBIC B
TabnuIax, Ha quarpaMmmax, rpapukax.

« Hcnonb3oBaTh A OMHMCAaHMSI JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKH: CpelHee
apudmernueckoe, MeraHa, HanOoJbIlIee U HAaMMEHbIIee 3HAUeHUs, pa3Max.

« HMMeTh mpeacTaBieHue 0 CaydyaiiHOW M3MEHUYMBOCTH Ha MpUMEpax IeH, (PU3NIECKHX
BEJIMYMH, aHTPONOMETPUYECKHX JAHHBIX; HMETh IMPEJICTaBJICHHE O CTaTUCTUYECKOU
YCTOMYHUBOCTH.

8 Kiacc

« U3Bnekats u mpeoOpa3oBbiBaTh MHGOpPMAIUIO, MPEACTABICHHYIO B BUJIEC TaOJHIL,
nuarpamm, rpauKoB; MPEACTaBIATh JaHHbIE B BUIE TaOIUII, 1MarpaMmm, rpauKoB.

» OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKa3aTeNel: CpeAHUX 3HAUCHUN U
Mep paccerBaHus (pa3Max, TUCIIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

« Haxoguth 4acToThl YHCIOBBIX 3HAUEHUH M YAaCTOTHI COOBITUH, B TOM YHCIE IO
pe3ynbTaTaM U3MEpEeHH U HaOIIOICHHI.

« Haxoguth BeposATHOCTH Cy4allHBIX COOBITUH B OMbITAX, 3HAasg BEPOSTHOCTU
AJIIEMEHTAPHBIX COOBITUH, B TOM 4YHCIE B OMNBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSMH.

« Hcnonb3oBatk rpaduyeckie MOJIENH: IEPEBO CIYYaHOTO HKCIIEPUMEHTA, JUAarpaMMBbl
Diinepa, yuciaoBas mpsmasi.

» OmnepupoBaTh NOHATHSAMHU: MHOKECTBO, IMOJMHO>KECTBO; BBINOJHATh ONEpallUd HaL
MHO)KECTBaMHU: OOBEIUHEHHUE, TepeceueHre; MepPeuucisiTh dJIEMEHThl MHOXKECTB; MPUMEHSTH
CBOMCTBA MHOECTB.

7 MHcnonb3oBarh rpaduyeckoe MpeAcTaBICHUE MHOXKECTB M CBS3€H MEXTy HUMH IS
OTIMICaHUsl TPOIIECCOB U SIBICHWH, B TOM YHCIE TPHU PEHICHWH 3a7ad U3 JAPYruX ydeOHBIX
MPEAMETOB U KYPCOB.

9 knacc

« U3Brnekatb u mpeoOpazoBeIBaTh HHPOPMAIHMIO, TPEACTABICHHYI0 B Pa3JIMYHBIX



UCTOYHMKAX B BHJE TaONWL, AuWarpamm, rpaduKoB; MPEACTABIATH JaHHbIE B BUAE TaOJMIL,
Jrarpamm, rpaQukos.

« PemaTh 3aaun opraHu30BaHHBIM EpeOOPOM BapHAHTOB, a TAKXKE C UCIOIB30BAHUEM
KOMOWHATOPHBIX IPABUI U METOJIOB.

» Hcnonp3oBare onucareabHble XapaKTEPUCTHKU JJII MAaCCHBOB UYHMCJIOBBIX JIAHHBIX, B
TOM YHCJIE CPEHUE 3HAYECHUS U MEPbI PACCEUBAHMI.

» Haxomutrh wyacToThl 3HAaYeHMM W YACTOThl COOBITHSA, B TOM YHUCIE IOJb3YSCh
pe3ysbTaTaMu IPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

» Haxogutb BEpOATHOCTH CilydyallHBIX COOBITHII B M3Y4YEHHBIX ONbITaX, B TOM YHCJE B
OTBITaX C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHU COOBITUSMH, B CEPUSIX HUCIBITAHUN JI0 MEPBOTO
ycrexa, B CEpHsIX UCIIbITaHUuN bepHyium.

« lMerh npeacTaBieHne O CIy4aiiHOW BEJIMYMHE U O PACIIPEICTIEHUH BEPOSTHOCTEM.

Nwmets npencTaBieHne o 3aKOHE OOJBIINX YUCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTU B
CllydaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YKCEN B PUPOJE U OOLIECTBE.

TemaTuveckoe IIIAHMPOBAHUE C YKA3aHUEM KOJIUYECTBA YaCOB, OTBOJAUMbIX HA OCBOCHHUE
KaKI0H TeMbI

Ne HanmenoBanue pa3nenos KosmmuecTBo yacos DIIEKTPOHHBIE
n/m (urdpoBsbie)
BCETO |KOHTPOJIbHBIC| MPAKTHYCCKUE
00pazoBaTeIbHBI
paboThl paboThI
¢ pecypchl
5 knace
1. | Harypanbhusbie uncna. Jlevicteusi ¢| 43 4 uztest.ru,
HATypaJIbHBIMH YHCITAMHU educont.ru,
2. | Harnsamnast reomeTpus 31 3 4 .yaklass.ru/p/mat
ematika,
3. | OOBIKHOBEHHBIE IPOOH 48 5 math-
4. | lecaTuunbie apoou 38 2 0ge.sdamg '_a'ru’
vpr.sdamgia.ru
5. | Pe3eps (moBTopeHue u 10
00001eHunE)
Hroro 170 14 4
6 kiacce
1. | Harypanbusie uncna. JeiictBusi ¢| 30 2 uztest.ru,
HATYPaJIbHBIMH YHUCIAMU educont.ru,
2. | Harmsigaast reomeTpust 36 2 3 .yaklass.ru/p/mat
ematika, math-
3. | Apodu 32 3 1 oge.sdamgia.ru,
4. | Belpaxxenus ¢ OykBamu 6 vpr.sdamgia.ru
5. | lonoxxurenspHbIE U 45 3
OTpHLIATENLHBIE YHCTA
6. | [IpencraBneHue JaHHBIX 11 1 1
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7. | Peseps (moBTOpeHue u 10
0000111eHHE)
Hroro 170 11 5
7 kaacce
1. |Yucna v BEIYHUCITICHHUS. 25 1
PanmonansHble yncna uztest.ru,

2. | AnreOpanyecKkue BRIpaKEHUS 27 4 educont.ru,

3. | YpaBHEHHUS U HEPABCHCTBA 20 2 .vaklgss.ru/p/mat

ematika, math-

4. | KoopauHatsl 1 rpaduku. 24 1 oge.sdamgia.ru,

DyHKIHT vpr.sdamgia.ru
5. | [Ipocreiimine reomerpudeckye 14 1 1
(Gurypsl 1 X CBOMCTBA.
N3mepeHnne reoMeTpuuecKux
BEJINIHMH

6. | TpeyronpHuKH 22 2

7. | [lapannenbHble MpsMble, CyMMa 14 1 1
VTJIOB TPEYTOJbHHUKA

8. | OKpyXHOCTbB U KPYT. 14 1 2
['eomeTpuueckue nocTpoeHUs

9. |IIpencraBnenue NaHHBIX 8 1

10. | OnucarenpHasi CTaTUCTHKA 9 1

11.| CnyyaitHass ®3BMEHYHBOCTD 7 1

12.| Benenwue B Teopuro rpadoB 5 1

13.| BeposiTHOCTB M 9acToTa 5 1

CIy4afHOTO COOBITHSA
14.| Pe3epB (moBTOpEHUE U 10
060011eHNEe)
Htoro 204 13 9
8 kuace
1. | PaunoHaIBHEBIN YuCIIa. 15 1 uztest.ru,
HppanuonansHble yncia educont.ru,
2. | CraTucTHKa U Teopus 15 1 1 'Vaklass'r_U/ p/mat
BEPOATHOCTEM. ematika,
math-

3. | TexcroBble 3a1auun 5 .
oge.sdamgia.ru,
vpr.sdamgia.ru

4. | 3smepenus U BEIYHCICHHS 20 1

5. | ToxxnecTBeHHBIE 20 3

npeoOpa3zoBaHusL
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6. | KBagpaTrHbie KopHU 15 1
7. | YpaBHeHus. CucteMsl 10 1
ypaBHEHUI
8. | HepaBencrBa. CucremMsl -
HEPABCHCTB
9. | OyHkIMH 10
10. | MHOTOYTONBHUKH 15 2
11. | OxpyxHoctb. Kpyr 15 1
12.| OTHOMICHKS 15 1
13. | l'eomeTpudecKue NOCTPOCHUS 10
14. | BekTopbl U KOOPAMHATHI -
15.| Pezepr 5
HUroro 170 11
9 kJiacc
CrarucTuka u Teopus 20 1 uztest.ru,
BEPOSATHOCTEH. educont.ru,
TekcToBbie 31241 5 .yaklass.ru/p/mat
ematika,
math-
W3mepeHus u BBIYUCICHHS 10 .
oge.sdamgia.ru,
vpr.sdamgia.ru
ToxecTBEeHHBIE 15 1
npeoOpa3zoBaHus
VYpaBuenus. Cucremsl 20 2
ypaBHEHUHI
HepasenctBa. Cucremsl 20 2
HEpPaBEHCTB
Oynkuun 20 1
[TocnenoBaTenbHOCTH U 15 1
pOTPeCcCHu
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MHOroyrojisHUKH

Oxpyxnocts. Kpyr 10 1
OtHomeHus 10
BekTopbl ¥ KOOpAMHATHI 15 1
Peseps 5)
HUroro 170 10




IIpunoxenue

Co;[epncaHHe HAallMOHAJIbHBIX, PCTrUOHAJIBHBIX W O3THOKYJIbLTYPHBIX 0COOCHHOCTEH 110

npeaAMCETY OTPaXCHO B KAJICHAAPHO-TCMATHYCCKOM IINIAHUPOBAHHUU C YUCTOM COOTBCTCTBYIOIIUX

TEM, TMOJIOKCHHI 0a30BOr0 KOMIIOHEHTa mNporpaMmbl. PacrpenencHus yd4eOHOTO BpeMEHU

3aITaHUPOBAHBI B (JOpPME SKCKYPCHi, YPOKOB MIIM BKIIOYECHBI (pparMEeHTapHO B YPOKH.

Hauuonanbmﬂe, PETrHOHAJILHBIC H 3THOKYJBTYPHBIC 0CO0EHHOCTH 10 MaTeMaTHKe SKJjacc

Ne Conep:xaHue HAMOHAJIbHBIX,
Ne YpPOKa Tema ypoka
PErnoHAJBLHBIX H 3THOKYJIbTYPHBIX
HPJO | pa3znen Pasznen .
0co0eHHOCTeH
a
Hudpsr. decstuunas 3anuch HUucaeHHOCTh HACENIEHUsI KPYITHBIX
HaTypaJIbHbIX YHCEII. roposioB YensiOnHckoi obacTu.
1 5 OCHOBHO HaITMOHAJILHBINA COCTaB
Yensgounckoi odmactu 2010 r.
HammonansHb1#A coctaB YenasOMHCKONR
00J1acTH B pa3HbIE TOJBI
9 5 UreHue U 3annch HATYPAIBHBIX | YPOBEHB 3arps3HEHUS IPUPOJHON CPEbI
YJHCe. B UenabuHCcKoM 001acTH
3 9 N3mepenue qyMHbBI OTpe3Ka. «CTapuHHBIE PYCCKHUE MEPHI JTTHHBI.
OrT JIOKTEN U TaOHEN K [Temepst YensiOunckoit oomactu
4 11 METPHUYECKON CUCTEME MEp.
5 17 KoopnunaTHslit 1y4 Ponws maTematuku B ipodeccrnoHaabHOM
JIeSITEILHOCTH YeJIOBEKa
Perrenye TeKCTOBBIX 3a7a4 Ha Penrenne 3agau «MnpMeHCKUN
6 25 CJIO’KCHUE HATYpaJbHBIX YUCEN. | 3allOBEIHUK
Pemienue 3anau Ha Beruntanue. | JIuHBI pek
7 30
Ocb cummeTpun GUrypsl Pemrenne 3amad mo teme:
8 53 Penkuve u micue3aronme BUIBI
pacTeHU U KHUBOTHBIX
YensOuHckon 001acTi
YMHOX€eHUEe HaTypaibHbIX MecTopoxaeHH s TOJIE3HBIX HCKOITaeMbIX
9 55 yrcell. KoOMIMoHeHTEI B Yensbunckoi o01acTu
YMHOKEHHUSI.
10 57 YMHOX€EHUE MHOTO3HAYHBIX Jnunbl pex YensiOunckoii o0nacti
YHCe.
11 7 [Inomanes. Equnnnel nsmepenus | Pemenue 3amad no teme «llmomans
IUIOIIAIH. TEPPUTOPUIN Y PaAIbCKOTO PETHOHAY.
12 75 DopmyJIbl TIIOIIAAN [Tnomans ropogoB YenssOunckoi
MpsSIMOYTOJIbHUKA U KBaJparta. obOmacTu.




Jlenenue AeCATUYHBIX IpOoOeit

Pemenue 3amad 1o reme:

13 138
IIpOoMBILIIIEHHOCTH POAHOIO Kpast
Pewrenne ynpaxHeHui Ha Bce Kimnmarunueckue ocodennoct KOxxHOTro
14 141 JICUCTBUSA C IECATUYHBIMU u CeBepHoro Ypaina B udpax. BeicoTsl
Ipo0siMu. VYpanbckux rop U riyOuHbl KpYIMHEHIINX
03ep Ypasna B CpaBHEHHUH.
15 148 [TonsiTue nmpoueHra Hacenenue ropoaa Yensiouncka u ropoa
Komneiicka
16 149 Hecsatuunbie qpoou. [Ipouentsr | Hacenenne roposa Muacca
Pemenune npaktuyeckux 3aaau Pemenus npaktuyeckux 3ajaad 1o Teme:
17 157 HAa MPOLICHTHI. HoctonpumeuaTtenbHocTH FOX)HOTO
Vpana
[ToBTopenwue. ITnomanp n Pemenus npakTuyeckux 3aaad mo TeMe:
18 166 00BEM. [Tnomane ropooB UensiOnHCKOM

oOactm»

HauuonanbHble, pernoHaJIbHbIE U 3THOKYJIbTYPHbIE 0CO0€HHOCTH N0 MaTeMaTHKe 6 KJacc

Conep:xaHue HAMOHAIbHBIX,

Hi]f; 0 prj)“_;ca Tema ypoka PErHOHAJBHBIX U 3TH0K“y.11bTypH1,1x
oco0eHHOCTel
1 7 [Ipusnaku nenuMoct Ha 9 1 Ha | Pemienue 3aiad, CBA3aHHBIX € IUIOMIAIBIO
3 BosloemMoB FOxxHoTO Ypaina
36 Ci10’k€HHE U BEIYNTAHHE Pemenue 3a1a4, CBSI3aHHBIX C
2 CMEIIaHHBIX YHCEIT HCIIOJIb30BAHUEM DKOJIOTHUYECKUX
JIaHHBIX YenssOnHcka
3 50 Haxosxnenue npobu oT uncia Kakoit BeiOpaTh 6ank B Uensionacke?
CpaBHEHHE JIOXOJI0B IO MPOIICHTaM
77 OTHOLIEHUS Pemrenue 3a7a4 ¢ MCIOJIB30BAHUEM
4 cBeneHunii 00 sTHoce YenstOnHCKOM
oOnactu
81 [Tponopuun I'eomerpuueckue Gpopmer UensioOnncka
5
84 [Ipsimast u oOpatHas Penrenue 3a1a4 ¢ IOMOIIbIO YPAaBHEHHIA C
5 IPOIOPIIHOHAILHBIC HCIIOJIb30BAHUEM JaHHBIX
3aBHCUMOCTHU CEJIbCKOXO3SUCTBEHHOU OTpaCiIu
YenaOuHckoi 001acTi
7 90 JlnvHa OKpY)KHOCTH M IJiomaasr | Penenue 3amad ¢ reoMeTpHueCKUM
Kpyra conaepxkanueM. [{upkoBas apeHa
3 96 Koopaunats! Ha mpsmoit Jemorpaduueckue cBeAeHUS
YenaOuHckoi 001acTH
102 CpaBHeHUe uncen CpaBHeHUe Ynces ¢ UCMOIb30BaHuEM
9 METEOPOJIOTUYECKUX JaHHBIX KOKHOTO

VYpana




10

108

CI10)xeHHe YUCEN C IOMOIIBIO
KOOPAMHATHOM NPSMOK

Pemenue 3a1a4 ¢ UCHOIB30BaHUEM
uctopudeckux ceegenuit lOxxunoro Ypana

11

126

PanmonanpHbIe uncia

Pemenne 3ama4q ¢ HCIOIb30BaHUEM
9KOJOTHYCCKHUX JAHHBIX YensOuHcka

12

139

TTomoOusIe ciraraemele

Pemrenne 3a7a4 ¢ UCIOJIE30BaHUEM
JAHHBIX MPEATPUITHI
MeTaJ’IJ’IprH‘IeCKOfI HpOMI)IHIJIGHHOCTI/I
YensaOMHCKA U YEIIOMHCKON 001acTH

13

143

Pewmrenne ypaBHeHUI

Pemenue 3ama4 Ha ABMKEHHE C
MOMOIIBIO YpaBHEHUM. J[BUkeHHE Mo
noporam FOxHoro Ypaina

14

144

Pemrenne ypaBHeHUI

Pemenue 3ana4 ¢ nOMOIIBIO YPaBHEHHI C
WCII0JIb30BaHUEM JaHHbIX KpacHou
kauru YensOuHckoi obnactu

15

151

[TapamensHble IpsIMBIE

[TapannenpHble IPSIMBIE B APXUTEKTYpE
YensgaOuHCKA

16

153

KoopnnnaTtHas miockocTh

Koopaunaatsl 00bEKTOB Ha KapTe ropoja
YensgaOuHCKA

17

156

Cronbuarbie 1uarpaMMbl

3amaun, CBsI3aHHBIE C POECCUsIMHU,
HYXHBIMH B ropojie YensOuncke

HanuonanbHble, pernoHaJIbHbIE H 3THOKYJIbTYPHbIE 0COO€HHOCTH N0 MaTeMaTHKe 7 KJjacc

Conepmaﬂne HAaIlMOHAJIbHBbIX,

Hl‘]f; 0 prIia Tema ypoka PerHOHAJIBHBIX H 3THOK3’JII>TyprIX
oco0eHHOCTeH
1 9 Pemenne 3amau  mo  Teme | Pacuér paccTosiHui MeXly 00bEKTaMH 110
«M3MepeHne oTpe3KoB» kapre YensabuHcka
5 26 Pemienne 3amau ¢ mnomoulpto | Pemenne 3agau ¢ MCHOJIb30BaHHEM
ypaBHEHUH JneMorpauuecKux 1 STHUUECKUX JTaHHbBIX
28 CocraBnenne wmaremarudeckoil | Kakoit BweiOpars Oank B YemnsOuncke?
3 MOJIEJIN peabHbIX cUTyaluil Ha | CpaBHEHHE JOXOJI0B MO MPOLEHTaM
HPOLICHTHI
30 CocraBneHre MaTeMaTH4ecKoH | 3agayu Ha IBUXKEHME 10 JOPOraM U peKaM
4 MOJIeNId peanbHbIX cuTyanuil Ha | FOxxHoro Ypana
JIBYDKEHUE
36 Pemmenne  3amau mo  Teme | Pemienue 3amay ¢ MCMOJIb30BaHHEM
5 «Cratuctnueckue pesyapratoB OI'D mo Maremaruke B
XapaKTEpUCTUKIDY MAOY «COI Nel4 r. YensiOuHcka»
39 Pemenne 3amau  mo  teme | Pemenue 3a1a4 o TeMe
6 «PaBHOOEpEHHBII «PaBHOOEIpEHHBIE TPEYTOIBHUKI
TPEYTOJIbHUK
7 48 JIuneiinas ¢ynkuus u e€ rpaguk | Pemenne 3agay ¢ MCIOJIb30BaHHEM

matepuanoB ' UB/IJ] YensOuncka




ol Jluneitnass  QyHkmus u  ee | OyHKIUOHAIBHbBIE 3aBUCHUMOCTH B
g rpadux, pAacIoyio;KEeHHE | TEXHOJIOTUYECKUX —MpoIeccax 3aBOJIOB
rpadukoB B 3aBUCHUMOCTH OT | YensOuHCcKa
KO3 PHUIIHEHTOB
55 Jlvneitnas ¢yHkims u ee rpaduk, | Pemienne 3amad ¢ WCMOJIB30BaHHEM
9 peleHue 3a1a9 METEOPOJIOTUICCKIX TAHHBIX
UYenabunckoit obnactu
65 BosBenenue B cTereHb CTeNeHn Pemienne 3agad ¢ HCIONB30BAaHHUEM
10 IKOJIOTHYECKUX CBEJICHHIA o
Uenabuncky n YensbuHckoit 0d6macTu
o 71 ®yaxims Y = x° u eé rpaduk. [Tapa6osa B ApXMTEKTYPHBIX
coopykeHusix YensOnHcka
7 Pemenne 3amau  mo  teme | CxeMbl JKEIJIE3HOAOPOKHBIX Y3JI0B
12 «[Ipuznaku napajuienbHocTH | YensaOuHckoit obnactu
MIPSIMBIX»
109 CooTHomieHne Mexy | TpeyroibHUKH B ApXUTEKTYPHBIX
13 CTOPOHAMH " yIJIaMH | COOpY)KeHUsX UensOnHcka
TPEYroJbHUKA
134 Perrenne 3anad Ha mocrpoeHye [IpumeHeHne MaTeMaTHYECKUX 3HAHUU
14 JUISL pelIeHus IpakTUYeCKHX 3a1ad B
YensbunHckoit obmactu
147 [ToBTOpEeHME o TeMe | 3ajaull  Ha TIOCTPOEHHE 10 KapTam
15 «Hauaneupie  reoMerpuyeckue | Yensionacka n YensOuHCKoM 00IacTh
CBEICHUSD
151 Cucrembl TMHEHHBIX ypaBHEHUH | PemieHne 3amad Mo  CTaTHCTHYECKUM
16 C IBYMS IEPEMEHHBIMU JaHHBIM  Ypanbckoro  ¢eaepaibHOTO
OKpyTa
155 Pemenue 3aau ¢ nomonipo cucreM | Perenne 3amad ¢ MCHOJIb30BaHUEM
17 YpaBHEHHI naHHbIX KpacHoit kHurum YensOWHCKOM
obnactu
170 Pemenne 3amay ¢ momouipio | Pemenne 3amad ¢ MCMONB30BaHHEM
18 ypaBHEHUI JAHHBIX METALTyPTHYECKUX KOMOHHATOB
Yensouncka u YensOMHCKOM 06macTu

HaHHOHaJIBHbIe, PEruoHAJbHBIC H 3 THOKYJIBTYPHBIC 0CO0EHHOCTH IO MaTeMaTHKe 8 KJ1acc

Conep:xaHue HAMOHAJIbHBIX,

CBOMCTBA.

Hg‘; 0 prj)‘QKa Tema ypoka PeruoHaJbLHBIX H 3TH0Kuy.J11>TypH1>1x
oco0eHHoCTel
I'. Tpaneuwus. Yensounck -neHtp [ modanshoit Cetn
1 19 ropoJOB U cBATWIMIL: «Maruueckas
Tpaneuus»
36 K [Toctpoenue rpaduKoB 1o
2 A. Oyuxums Y = x ace CTaTHCTUYCCKUM JaHHBIM Uens1iO0MHCKOM

o0JacTu.
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I'. Pemuenue 3amau.

YeThIpEXYroJIbBHUKU B apXUTEKTYPHBIX

3
coopyxeHusix YensiOnncka
46 I'. [1nomans MHOTOYTOJIBHUKA Pemienue 3amau ¢ HMCHOJIB30BAHUEM
4 MoKazareyeun CEIIbCKOXO0351MCTBEHHOM
nesaTebHOCTU B UenstOnucKkon odactu
95 I'. Ilnomanp TpeyroiabHUKA Pemienne 3agad ¢ MCHOIB30BAaHUEM
) noKazaTeJen CEeJIBCKOXO3SICTBEHHO M
nesaTebHOCTU B UenstOnHcKkon odactu
76 I'. Pemienne 3anau. Bepmnnbr Ypana. (Pemenne 3ana4 ¢
6 npuMeHeHueM teopemsl [ludaropa)
79 I'. Pemenne 3amad. Brrunciaenue momaaei, 3aHMMaeMBIX
7 CTPOUTENILHBIMU 00bEKTaMU
Yensiouncka.
90 A. PemreHue 3aa4 ¢ moMoInipio | Perienne 3a1a4 ¢ MCNOIB30BaHUEM
8 KBaJIpaTHBIX YPaBHEHHUI. JAHHBIX TOPHO00BIBAOIIICH
npomsinuieHHOCTH FOxHOTO Ypana.
96 A. Pemrenue 3agay ¢ noMomplo | Pemmenue 3amad ¢ HMCIIOJIB30BAHUEM
9 KBaJIPATHBIX YPABHCHHM. JAaHHBIX METaJLTypPTHYECKO M
poMbIlIeHHOCTH YensiOnHcka.
100 I'. Ilpu3Haku mono0us Pemenue 3agad Ha mogo0ue, CBA3aHHBIC C
10 TPEYTrOJILHUKOB. napaMmerpamu KuHo3anoB YensiOnHcka.
111 A. Pemrenue 3ama4 ¢ IIOMOIIBIO Pemenne 3amady ¢ HCHOJIB30BAHUEM
11 paloOHaIbHBIX YPaBHEHU Ha CBEIEHHMM O  MPOTSDKEHHOCTH U
JBUKECHHE. HaIpaBJIEHUAX TOpoT Ypana.
118 I'. IIpakTnyeckue npwioxenuss | 3agaud Ha nocTpoeHue. OmnpeaesieHue
12 oJ00us TPEYrOJIbHUKOB. PacCTOSTHUM 70 HEJOCTYITHBIX 0OBEKTOB H
3amaun Ha MOCTPOCHUE. BbICOT YensiOuHcka.
129 A. TTorpenHoCcTh ¥ TOYHOCTH Brruucnenue npuOmmkEHHBIX 3HAYCHHUH B
13 npUOIHKEHHUS. pamKax YHUCIIEHHOCTH CTYJCHTOB
OJTHOUMEHHBIX (akynbpTeToB
YensOMHCKUX y4eOHbBIX 3aBEICHUN.
136 I'. 3nauenus cunyca, kocunyca | Onpenenexnue paccTosiHui hi (o)
14 U TaHTeHca JUIsl YTII0B HEJOCTYMHBIX  OOBEKTOB U BBICOT
30°,45°,60°. YenaOnHCKA
173 A. C60p ¥ rpynnupoBKa Pemenue 3amady ¢ UCHOJIB30BAaHUEM
15 CTAaTHUCTUYECKUX JTAHHBIX. CTaTHCTUYECKUX nokasaresiei
YensOuHCcKOM 06IacTH
176 A. Harmsannoe mnpexacraBnenue | Pemenne 3amad ¢ HCMONB30BaHHEM
16 CTaTUCTHUYECKOW MHPOpPMALIUU. | AeMOoTrpaduyecKux nokasaresneu
YensOuHCcKOM 06IacTH
179 A. Harmsannoe mnpencraBnenue | Pemienne 3amad ¢ HCMONIB30BaHHEM
17 cratuctuyeckoil uHpopmanmu. | pesynbraroB OI'D mo wmaremaTuke B

MAOQOY COII Ne 14 r. Yenabuncka.




18

184

I'. Pemuenue 3amau.

Pemenne 3aJa4d, CBsA3aHHBIX C JaHHBIMH

NPOAYKIUH
YensaOuaCcKa.

TpyOOIIPOKAaTHOTO  3aBOJa

HaIII/IOHa.]'IbHI)Ie, PETrHOHAJIBHBIC H 3 THOKYJBTYPHBIC 0CO0EHHOCTH 10 MaTeMaTHKe 9 Kjacc

Couepmanne HAallMOHAJIbHBIX,

3a7ad.

HIJ’V; 0 prj)‘L;ca Tema ypoka pernonanbnmxnaTHOKUy.JILTyprIx
ocoOeHHOCTeH
20 I VYMmHoxeHue Bekrtopa Ha | «MupoBas Kapra HOJETOB»: pELIECHUE
1 yucno. IIpumeHenne BEKTOpOB K | 3aJ1a4, CBA3AHHBIX IOJETOM CaMOJIETOB
pELICHHIO 3a]ad4. HaJl Ypaiom.
9 36. I Ilpocreiimme 3amauv B | Beau4uHbl apXUTEKTYPHBIX COOPYKEHUN
KOOpJMHaTaXx. UYenabuHcka.
39 A. Oynxmus Y =X", Pemenre 3agad ¢ HCIOJIb30BaHHEM
JTAaHHBIX TIPE TP THIA
3 METAJLTYPTrU4eCKON 51
CEIbCKOXO35MCTBEHHOU
POMBIIIICHHOCTH YensOuHcka "
YensOuHCKOM 067aCTH.
66 I Teopema o twomanu | Pemenne 3amad ¢ WCIOJIB30BaHHEM
4 TPEyroJibHUKA roKazaresei CEIIbCKOXO3SIMCTBEHHO M
nearerbHOCTH B YerstOMHCKOM 001acTtn
70 A. Pemenune HepaBeHCTB | Pemenne 3amad ¢ MCHOJIB30BAaHUEM
5 METO/I0M UHTEPBaJIOB. 9KOJIOTMYECKUX JaHHBIX YensiOnHcka.
88 A. Pemenue 3agau ¢ nomoinbio | Pemenne 3amad ¢ HCNONIB30BaHHEM
6 CHCTEM  YypaBHEHUW  BTOpOM | mOKa3areseu CEJIbCKOXO035IMCTBEHHOM
CTEIeHH, c AJIEMEHTaMU | JAesITebHOCTH B UenssOnHCKoM 061acTu
FEOMETPHH.
89 A. Pemienue 3amau ¢ nomompto | Pemenne 3amad ¢ MCHOJIb30BaHUEM
7 CUCTEeM  YypaBHEHHMH  BTOpOU | JaHHBIX MPOMBIIUICHHBIX MPEANPHUITHIA
CTENeHH Ha padoTy. YensOuHCcKOM 06macTu
94 A. Pemenue 3amgau ¢ nomoibto | [1o noporam u pekam Ypana.
8 CUCTEeM  YpPaBHEHHMH  BTOpOM
CTETeHH Ha JIBH)KCHHUE.
9 98 I Tloctpoenue mnpaBunbHbIX | YensOunck-uentp Inobamshoit Cetn
MHOTOYT'OJIbHUKOB. TOPOJIOB U CBSITUJIMILL.
125 A. ®opmyna n-ro uieHa | Kakoii ©Oank YensOuHcka BbIOpaTh?
10 reOMEeTPUYECKOM MPOrpecCcuy. CpaBHEHHE [JOXOJOB OT BKJIAQJOB IO
IPOLICHTaM.
11 132 I'. Hanosxenus u IBHKEHUS. OceBass W IEHTpaidbHas CHMMETPHUU B
apxurektype YensOuHcka.
12 137 A. Tlpumepsl komOuHaTOpHBIX | CTaTHUCTHYECKUE CBEAEHHS 00 3THOCE

YenaOMHCKOUN 00J1aCcTH.
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I Ilosopor. IlapamnensHslii

ITapajutenpHBI NEPEHOC W IMOBOPOT B

13 IIEpPEHOC. apxurektype YensOuncka
14 150 I'. Ilpenmer crepeomeTpun. Crepeomerpus B apT-o0beKTax
MHororpaHHUK. YenabuHcka.
153 A. OrtHocutenbHasg 4yactoTa | Pemienne 3agad € HMCIOJIb30BaHUEM
15 CIIy4aifHOTO COOBITHS cBeeHnii  YensaOMHCKOro I1EHTpa 110
THIPOMETEOPOJIOTUM W MOHHTOPUHTY
OKpY>KalollEen cpeibl
154 A. OrtHocutensHas yactota | FOxxHO-Ypanbckue noTepen
16 CITy4aifHOTO COOBITHSL.
156 I'. O6bem tena. CBolicTBa ['eomeTrpuueckue (hopMbI 31aHui
17 MPSIMOYT OJIbHOTO UYenabuHcka.
napajuiesenunesaa
177 A. 3agaun Ha IPOLEHTHI Pemienne 3amad  Ha  OPOLEHTHI  C
18 WCIIOJIb30BaHWEM JaHHBIX O (Quope u

dayne MpmeHCKOro 3anoBeIHUKA
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