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COJEPXAHHE

5 KUIACC

Hamypanvuwvie uucna u nynp

Harypanbnoe uucno. Psax nHatypansubix uncen. Yucno 0. M3o00pakeHre HaTypalbHBIX YHCET
TOYKaMHU Ha KOOPJIMHATHOM (YUCIIOBOI) MPSMOM.

[lo3unmonnas cucremMa cUHcleHUsl. Pumckas Hymepayus Kak npumep HenosuyuoHHOU
cucmembt cuucienus’®. JIeCATHIHAS CHCTEMA CUMCIICHHLS.

CpaBHeHHE HATypajbHBIX YHCEN, CPaBHEHHME HATypalbHbIX uHucel ¢ HylIéM. CrnocoOsl
cpaBHeHUs. OKpyTJIeHHE HaTypaJbHbIX YUCEIL.

CrnosxeHue HaTypaJbHBIX YHCEN; CBOMCTBO HYJIS MPH CIIOKEHUWU. Bbluntanue kak jaeiictue,
oOpaTHOE CIIOKEHHIO. YMHOXEHHE HATypajbHBIX 4YMCEN; CBOMCTBA HyJIS M E€AMHMULBI IpU
yMHOXEeHHH. JlelleHne Kak JeicTBHe, 00paTHOE YMHOXEHUI0. KOMITOHEHTHI ACHCTBUM, CBSI3b MEXKTY
Humu. [IpoBepka pesynprara apupmernyeckoro aeHcTBHs. llepeMecTUTENbHOE M COYETATENbHOE
CBOICTBa (3aKOHBI) CIOXKEHUS U YMHOXKEHUS, pacnpeoenumenbHoe C80UCMBE0 (3aKOH) YMHONCEHUS.

Hcnonb3oBanue OykB i 0003HAuEHHMs] HEW3BECTHOT'O KOMIIOHEHTAa W 3allUCH CBOMCTB
apu(pMETUUECKHUX JICHCTBUM.

Henumenu u xpamuwvle yucna, pa3iokeHHe Ha MHouTenu. IIpocTele U cocTaBHBIE YMCIIA.
Tpusznaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ 0OCTaTKOM.

CreneHnb ¢ HaTypaJIbHBIM MTOKA3aTENEM. 3alIUCh YKMCIIA B BUAE CYMMbI Pa3psIHbIX CIaraéMbiXx.

UucnoBoe BbIpakeHHE. BbluncieHre 3HAUYEHUN UYWCIOBBIX  BBIPAXKEHUH; TMOPSIOK
BBITNIOJIHEHUS IelicTBUM. Vcronb30BaHUE MPU BBIYUCICHUSIX MIEPEMECTUTEIBHOIO U COYETATEILHOTO
CBOICTB (3aKOHOB) CIIOKE€HUS U YMHOXKEHUS, pacnpeoeumenbHo20 C8OLUCHEA YMHONCEHUS.

JApoon

[IpencraBienne o Apobu Kak crocoOe 3amucH 4acTh BelnuuuHbl. OOBIKHOBEHHBIE APOOU.
[IpaBuiibHbIE U HempaBWiIbHblE ApoOu. CmemaHHas OpoOb; MpeICTaBICHUE CMELIAaHHOW /polu B
BUJIC HEMpPaBUIBHOM JpoOM ¥ BBIJEICHHE LEJIOW 4YacTH 4YHUCJIa W3 HENpaBUIBLHOW JIpOOH.
N3o0pakenune apobeit Toukamu Ha 4YuCIOBOU mpsiMoil. OCHOBHOE CBOMCTBO npobu. Cokpawyerue
opobeii. [Ipusedenue opobu xk nosomy 3Hamernamento. CpaBHeHUE APOOESH.

CnoxxeHue M BbIYMTaHME JpoOeil. YMHOXeHHE U JeleHue JpoOeil; B3auMHO-00paTHbIE
npobu. Haxoowcoenue uacmu yeno2o u yeio2o no e20 4acmu.

Hecstuynas 3anuch apoOeid. IlperncraBrnenue naecsATUYHON IpoOUW B BUIE OOBIKHOBEHHOM.
N3o0paxeHne IeCITHUUHBIX ApoOei TOYKaMU Ha YKCIOBOM mpsiMoil. CpaBHEHHE [ECATUYHBIX
JpoOeH.

Apudmernueckue 1eHCTBUS € NECATUUHBIMU Ap00sIMH. Okpyenenue oecamuinbix Opooell.

Pemenne TekcToBBIX 32124

Pemenrie TeKCTOBBIX 3ajady apuU(PMETHUECKUM CIHOCOOOM. PeuieHue no2udeckux 3aoad.
Pewenue 3a0au nepebopom ecex 603moducuvix eapuanmog. Vcnonb30BaHUE NpPU pELICHUH 3ahad
TaOIUIl ¥ CXEM.

Pemenue 3amad, coieprkammx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMUYMHBI: CKOPOCTh, BpeMs,
paccTosiHUe; IIeHa, KOJUYECTBO, CTOMMOCTb. EJMHUIBI U3MEpeHus: Macchl, 00bEMA, IIEHBI,
paccTosiHUA, BpEMEHU, CKOPOCTH. CBSA3b MEXAY €AMHULIAMU U3MEPEHMSI KQKI0M BETUUHHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienue JaHHBIX B BUA€ TAOJIUI, CTOIOYATHIX JUArpaMM.

Harusanas reomerpust

Harnsoueie npeacraBnenus o ¢Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpYT. YT0I1. [IpAMON, OCTpBIN, TYIION U pa3BEPHYTHIE YIJIbL.

JlinHa  oTpe3ka, METpUYECKHe eIWHUIBl JUIMHBL.  JlMHA  JIOMaHOW, MepUMeTp
MHOTIOYToJIbHUKA. 1I3MepeHne n nocTpoeHue yriloB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsnueie npencrtaBieHus o Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; MPSMOYTOJIbHHUK,
KBaJ[paT; TPEYTOJIbHUK, O paseHcmee guayp.

N3obpaxenue ¢uryp, B TOM YHClie Ha KieTdatod Oymare. [locmpoenue xomgpueypayuii u3z
yacmetl NPAMOU, OKPYICHOCMU HA HEIUHOBAHHOU U Kiemyamou Oymaee. VIcTionb30BaHHE CBOWMCTB

! 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE. HC,Z[al"Ol"
CaMOCTOATEIBbHO ONPCACIIACT o0BeM n3y4gac€Moro Mmarepualia.



CTOPOH H YTJIOB MPSIMOYTOJILHUKA, KBaIpara.

[Tnomanp MPSMOYTOJNBHAKA W MHOTOYTOJHHUKOB, COCTABICEHHBIX W3 MPSIMOYTOJBLHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KJIeT4aTol Oymare. EqMHHIIBI n3MepeHus TUTOIIA/IH.

Haenaouvie  npedcmasnenus 0 NpOCMPAHCMBEHHbIX — ueypax: — NPSAMOY2O0JibHbll
napanneienuneod, Kyo, mMHoeoepanuuxu. M3o0pasxcenue npocmeuwux mMHo2oepanHukos. Pazeépmku
Kyoa u napannenrenuneda. Cozoanue mooeneli MHO202PAHHUKOS (U3 Oymazu, NPo8oJIOKY, NIACMUIUHA
uop.).

O6vém npamoyeonbHo20 napainenenuneoa, Kyoa. Eounuysl usmepenus oovéma.

6 KJIACC

Hamypanvusie uucna

Apudmerndeckre ICHCTBHS C MHOTO3HAYHBIMH HATYpPalbHBIMH dYHCIaMU. UYHCIOBBIS
BBIpQXCHHS, TOPSIOK JCHCTBHI, HCIIONb30BaHKWE CKOOOK. lcronb30BaHHWE NTpPHU BBIYHCICHUSIX
MEPEMECTUTEILHOTO M COYETATEIbHOTO CBOMCTB CIIOXKEHHS U YMHOXEHHUS, pacnpeoeiumenbHO20
ceoticmea ymHoxcenus. OKpyrieHre HaTypaabHbIX YHCE.

JlenuTenu ¥ KpaTHBIC YHCIIa; HAuUbOobuull 00wyl delumeny U HaumMeHbuiee odwee KpamHoe.
Henumocmov cymmol u npouszgedenus. Jlenenne ¢ 0CTaTKOM.

Jlpoou

OObikHOBeHHasi 1po0Ob, OCHOBHOE CBOMCTBO JApoOu, cokpamieHue apodei. CpaBHeHHE U
yrnopsiiounBaHue apodeii. Pemenune 3amad Ha HaX0KIEHUE 9aCTH OT IEJIOT0 U IIEJIOT0 TI0 €0 YacTH.
JpobHoe uncio kak pe3ynbTar aeienus. [lpeacraBnenue qecsaTHuHOM ApoOu B BUuAEe OOBIKHOBEHHOM
IpoOM ¥ BO3MOXHOCTH IPEACTaBICHUS OOBIKHOBEHHOW NIPOOW B BHUIC JCCATUYHOU. [lecsaTHdHBbIC
Ipobu W MeTpuueckas cuctemMa mep. Apudmernyeckue ACUCTBUS U YHCIOBBIC BBIPAXKEHHUS C
OOBIKHOBECHHBIMU U JICCATUIHBIMU JIPOOSMHU.

OtHomenue. [leneHue B JaHHOM OTHoweHUH. Macwma6, npomnopuus. Ilpumenenue
IIPONOPLMI IIPU PELICHUU 3a]1a4.

[Tonstue mporeHTa. Bpruncienue mpoieHTa OT BEIMYMHBI U BEIUYHUHBI MO €€ MPOIEHTY.
Bripaxkenue nNpoOLEHTOB ACCATUYHBIMU JpoOsiMu. Pemienue 3amad Ha TpOLEHTHL. BelpakeHue
OTHOIICHUS BETUYHH B MPOLIEHTAX.

Ilonosrcumenvuvie u ompuyamenvHvie uucia

[TonoxwurensHble U OoTpHULIATeNbHbIE uncna. Llenple yncna. Modyns yucna, eeomempuueckas
unmepnpemayusi mMooyns uucia. VI3oOpaxxeHue dYHCEN Ha KOOPAWHATHON TpsiMoil. Yucnoswvie
NPOMENCYMKU.

CpaBHenne uncen. ApudmMeTnueckue ACHCTBUS C TMOJOXKUTEIbHBIMA U OTPHUIATEIHHBIMU
YHUCIIAMH.

[IpsimoyronpHasi cucTeMa KOOPJAWHAT Ha IUIOCKOCTH. KOOpIMHATBI TOYKM Ha TUIOCKOCTH,
abcuucca u opaunara. [loctpoenue Todek 1 GUryp Ha KOOPAMHATHOM MIOCKOCTH.

Bykeennvie eviparicenusn

[Ipumenenue OyKB Al 3alIUCH MaTeMaTHYECKUX BBIpAKEHUN M TpemioxeHuil. CBoHCTBa
apuMeTUYECKUX JCUCTBUN. bByK6eHHble BbIPANCEHUS U YUCIOB8ble NOOCMAHO6KU. DByKBEHHBIC
paBEHCTBa, HaX0XKJIEHWE HEU3BECTHOTO KOMIIOHEHTa. DopMyibl; (GOpMyNbl MepUMETpa U TIIOIIATN
MPSIMOYTOJIbHUKA, KBaIpaTa, 00béma napaiieienunedd u Kyoa.

Pewenue mexcmoswvix 3adau

Pemenne  TekCTOBBIX  3amady  apUPMETHYECKUM  CHOcOOOM.  Pewtenue  nocudeckux
3a0ay.Pewenue 3a0au nepebopom ecex 603MONCHBIX 8APUAHMOS.

Pemenue 3amau, comeprkaniux 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIHYUHBI: CKOPOCTh, BpeMs,
paccTosiHue; 1eHa, KOJIMYeCTBO, CTOUMOCTh; TPOU3BOUTEILHOCTD, BpeMs, 00bEM paboThl. ExuHuIIbl
W3MEPEHHS: MAacCChl, CTOMMOCTH; PACCTOSHHUS, BPEMEHH, CKOpOCTH. CBSI3b MEXIy €IWHUIIAMU
W3MEPEHUS KaXKO0U BEIIMUUHBI.

Pemenue 3amay, CBsI3aHHBIX ¢ OTHOIIEHUEM, MPOMOPIIMOHATIFHOCTHIO BEJTMYHH, TPOIICHTAMH;
peleHrne OCHOBHBIX 3a7a4 Ha IPOOU U MPOIICHTEHI.

Oyenxa u npukuoxa, oxpyanexue pe3yibmamd.

Cocmaenenue 6yK8EHHbIX 8bIPANCEHULL NO YCIOBUIO 3A0AYU.

[IpeacraBnenne JaHHBIX C TOMOIIBIO Ta0IHI] U auarpamm. CToa0daTeie TuarpaMMbl: YTCHHE
Y IOCTpoeHue. UTeHne KpyroBbIX IUarpamm.

Haznaonan ceomempus



Harnsnaeie npeacraBnenuss o Gurypax Ha IMJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIBHUK, TPEYTOIBHUK, OKPY)KHOCTh, KPYT.

Bzaumnoe pacnonooswenue 08yx npamulx Ha  NIOCKOCMU, NApalielbHvle NpsAMble,
nepneHOuKyiapHsie npamole. IaMepeHnue pacCTOSHUI: MeXy IByMs TOUKaMHU, OT TOYKH JI0 TPSIMOI;
JUTMHA MapIIpyTa Ha KBaJAPATHOU CETKe.

W3mepenne ©u MOCTPOEHHE YIJIOB C TIOMOIIBIO TPAHCIOPTUPA. BUABI TPEyroibHUKOB:
OCTPOYTOJIbHBIM,  MPSAMOYTOJBHBIM,  TYNOYrONbHBIM,  pPaBHOOCIPEHHBIM,  PaBHOCTOPOHHUMA.
YeTpIpEXYroJIbHUK, IMPUMEPBI YETBIPEXYTONBHUKOB. [IpsAMOYroiapHHK, KBaapaT: HCIIOJIb30BAHUE
CBOICTB CTOPOH, YIJIOB, AuaroHaneu. M3zobpaodiceHue ceomempuueckux @ueyp Ha HeIUHOBAHHOU
bOymaze ¢ ucnoivzoeanuem YupKys, JAUHEUKU, Y20abHuka, mpancnopmupa. llocTpoeHus Ha
KJIeT4aTou Oymare.

[Tepumerp mMHOTOyrONBHUKA. [lOHATHE TUIOMANU (DUTYPHI; STUHUIBI U3MEPEHUS TUIOIIAJIH.
[Tpubmmk€HHOE M3MepeHue Iioniaau GUryp, B TOM 4ucie Ha KBaJpaTHOW cerke. [IpubnuswcénHoe
usmepenue ONUHbl OKPYHCHOCIU, NA0WAOU Kpyea.

Cummempus: yeHmpanvbHas, ocedas u 3epkanrvHas cummempuu. [locmpoenue cummempudnsix
Queyp.

Haznsonvie npeocmasnenus o npocmpancmeennvix gueypax: napaiieienuned, Kyo, npusma,
nuUpamuoa, KOHyc, Yuaurop, wap u cepa.lzodpadxcenue npocmpancmeenuvix ¢ueyp. Ilpumepol
PA38EPMOK MHO202PAHHUKO8, YUNUuHOpa u Konyca. CozoaHue mooeneli NpOCMpPanCmeeHHblX puayp
(u3 bymaeu, nposoIoKuU, NIACMUIUHA U OP.).

Ilonamue o6véma,; edunuywvl usmeperus oo6véma. O6vEM NPAMOY20IbHO20 Napaieienuneod,
Kyoa.

KYPC AJI'EBPA

7 KUIIACC

Yucna u evluucnenus

PanuoHaabHbBIE YHCIA

JpoOu 0OBIKHOBEHHBIE U JAECSTUYHBIE, IEPEX0]] OT OAHON (POPMBI 3arucu Ipodeil K Ipyroi.
[loHsiTHE palLMOHATIBLHOTO 4YHUCHA, 3alKHCh, CPaBHEHUE, YINOPSIJAOYMBAHHE PALMOHAIBHBIX YHCE.
Apudmernueckue IEHCTBUS C PallMOHAIBHBIMY YnciaamMu. Penienue 3a1a4d u3 peanbHON MPaKTUKU Ha
4acTu, Ha IpoOH.

CreneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM: OoNpeeseHne, IpeoOpa3oBaHue BbIpa)KEHUI HA OCHOBE
OIIpeJIeTICHNUS, 3aITUCh OOJIBIINX YHCEIT.

[IpoueHTsl, 3anuCh MPOLIEHTOB B BHUJAE ApoOU M IpoOH B BUJE MPOLEHTOB. TpU OCHOBHBIE
3a/la4¥ Ha IIPOLIEHTBI, PELICHHE 3a/1a4 U3 PEalbHON IIPAKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3I0KEHNE HA MHOXKUTENIN HATYPaJIbHBIX YHUCEN.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U oOpaTHasi IpONOPLUOHATBHOCTH.

Anzebpauueckue evlparxcenus

IlepeMenHble, YUCIIOBOE 3HAYEHHWE BBIPAXKECHUSA C IEpeMEHHOH. JlomycTuMmble 3HaYeHUs
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEX]ly BEIMYMHAMU B BHUJIe popMyIbl. Berancnenus no
dopmynam.

[IpeoOpa3oBaHrne OYKBEHHBIX BBIPAKEHH, TOXJAECTBEHHO paBHBIE BBIPAKEHHUS, MpaBUIIa
npeoOpa3oBaHUsl CyMM M TPOU3BEIEHHM, MpaBHJa PACKPHITUS CKOOOK M IMPHUBEAEHUS MOJ00HBIX
CllaraeMbiX.

CBolicTBa CTENEHU C HATYPAIbHBIM [T0KA3aTEIIEM.

Opnowienbl M MHorouieHbl. CreneHb MHoroujeHa. CioxeHHe, BBIYUTAHHE, YMHOXXEHHE
MHOTO4JI€HOB. POpMyJbl COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT CYMMBl M KBaJpaT pa3HOCTH.
dopmylia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOXKHUTEIH.

Ypasnuenus

VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBWiia MpeoOpa3oBaHUs YpaBHEHHUS, PABHOCUIBHOCTH
YpaBHEHUM.

JIuneliHOEe ypaBHEHHE C OJHOW NMEPEMEHHOM, YUCIIO KOPHEW JIMHEWHOTO YPABHEHUS, pEIICHUE
JUHENHBIX ypaBHeHUH. CocTaBlIeHHE ypaBHEHUH 110 YCIOBUIO 3aJaud. PelleHne TeKCTOBBIX 3aad C
MMOMONIBIO YPABHEHU.



Jluneiinoe ypasuenue ¢ 08yms nepemennvimu u e2o 2pagux’. CucteMa IBYX IHHEHHBIX
yYpaBHEHHMI C JByMsl IepeMEHHBIMU. PeleHune cucTeM YpaBHEHUH CcHmocoOOM MOJCTaHOBKH.
[Tpumeps! pereHnst TEKCTOBBIX 3ajjad C MOMOILBIO CUCTEM YPaBHEHUH.

Koopounamut u cpagpuxu. @ynkyuu

KoopannaTa Touku Ha npssMoid. UuciioBble IpoMeKyTKU. PaccTosiHre Mexy 1ByMsl TOUKaMU
KOOPJIHMHATHOM IIPSIMOA.

[IpsmoyronbHas cucrema koopauHar, ocu OX m Oy. Abcuucca M opauHara TOYKHM Ha
KOOpAMHATHOH miockocTH. [Ipumepsr rpadukos, 3a1aHHbIX (hopmynamu. UteHne rpagukoB peabHbIX
3aBHCUMOCTEM.

[Nonsitue gynkumn. I'padux ¢pynxmmu. CpoiictBa (ynkumii. Jluneitnas ¢ynkuus, e€ rpaduxk.
I'padux dpyukmum Y = KX + b. Ipaguueckoe pewienue nuneiinvlx ypasHeHuil u CUCmem JUHCUHbIX
VPaHeHUIl.

8 KUIACC

Yucna u eéviuucnenusn

KBanpatnslii kopeHb u3 uucna. [lowamue 006 uppayuonanvnom uucie. [ecamuunvie
npubaudICceHUs UuppayuoHanvHulx uucen. CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX KOPHEH H HUX
IpUMEHEHHE K TIPe0o0pa30BaHUIO YUCIIOBBIX BHIPAKECHUHN M BBIYUCICHUSM. /leticmeumenbHble Yucid.

Crenensb c 1eNIbIM TIOKa3areneM u e€ cBoiicTBa. CTaHapTHas 3alKCh YUCTA.

Anzebpauueckue gviparxceHus

KBagparublii TpEXUiIeH; pa3iokKeHUEe KBAAPATHOIO TPEXUIECHA HA MHOXKUTEIH.

AnreOpanyeckas apoOb. OcHOBHOE CBOWMCTBO anreOpamdeckoit apoou. CroxeHue,
BbIUMTAaHUE, YMHOXKEHHUE, JelieHHe anreOpanueckux ApobOei. PanmoHanmbHble BBIPOKEHUS U UX
npeoOpazoBaHue.

Ypaenenus u nepasencmea

KBanpatHoeypaBHeHue,hopMynakopHeiikBaipaTHoroypaBienus. Teopema Buema. Pemienue
YpaBHEHU, CBOASAIIMXCS K JIMHEHHBIM U KBaJpaTHBIM. [IpocTelinme 1poObHO-palioHaIbHbIE YPaBHEHUSL.

I paghuueckasunmepnpemayusiypasHeHUNCOBYMANEPEMEHHBIMU U CUCTEeM  JIUHEUHbIX
ypasHenuti ¢ 08yms nepemerHvimu. IIpuMepsl pemieHus] CUCTEM HETUHEHHBIX YpaBHEHUU C JBYMs
[IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 33724 anreOpandeckum crocooom.

UucnoBble HepaBeHCTBA M WX CBoiicTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEepaBeHCTB. JIMHEIHbIE HEPABEHCTBA C OAHOW MepeMeHHOW. CUCTEMBbl JIMHEIHHBIX
HEPaBEHCTB C OJHOW ITEPEMEHHOM.

Dyukyuu

[Tonstue Qynkuuu. OO6macTh ONpeneseHUs] U MHOXKECTBO 3HauyeHU (QyHkuuu. CrocoObl
3aanus QyHKIUH.

I'paduk pynkuuu. Urenne cBoiicTB ¢pyHKIMM 1o e€ rpaduky. [Ipumepsl rpagukoB GyHKIUH,
OTPaKAIOIUX PeabHbIE MPOLIECCHI.

OyHKIMM, ONUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO NIPONOPLUUOHAIBHBIE 3aBUCUMOCTH, WX

k .
rpadpuxu. OyHKIUU Y = X, y = X, y =Vx y = ot I'paghuuecroe pewenue ypasnenuii u cucmem
VpasHeHull.

9 KJIACC

Yucna u eviuucienun

HeiicTBUTEIbLHBIE YK CJIA

PanmonaneHble 4uCla, uUppayuoHaibHvle YUCIA, KOHEYHble U OecKoHeuHvle Oecsamuuuble
opobu. MHuoowcecmso  OelicmeUMENbHbIX — YUCeN;, OelUCMBUmMENbHble YUCIA KAK 0OeCKOHeyHbvle
decamuunvle  Opobdu.  Bzaumumo  00HO3HaAuHOe — coomeemcmeue — MedHcOy — MHOHMCECmEoM
OelicmeumenbHbuIX Yucesl U KOOPOUHAMHOU NPIMOI.

CpasHenue OeticmeumenbHbIX 4Yucel, apugmemuyeckue Oelicmeus ¢ OelcmeumenbHbIMU
YUCIAMU.

2 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE. HC,Z[al"Ol"
CaMOCTOATEIBbHO ONPCACIIACT o0BeM n3y4gac€Moro Mmarepualia.



HN3mepenus, npudJInKeHusi, OLEHKHU

PazMepsl 00bEKTOB OKPYKAIOLIETO MUPA, JITUTEIHLHOCTH IIPOLIECCOB B OKPYKAIOIIEM MHUPE.

[Ipubnmx€HHOE 3HAUEHUE BEIUYMHBI, TOYHOCTb NpuOmKeHus. OKpyrieHue 4Yucedn.
IIpukuaka ¥ OLEeHKa Pe3yJIbTaTOB BHIYUCICHUM.

Ypaenenus u nepasencmea

YpaBHeHud ¢ OHOH NepeMeHHOMH

JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOIAIINXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PelieHne ypaBHEHM, CBOJAIIMXCS K KBaJpaTHBIM. bukBagpaTHOE
ypaBHEeHUE. [Ipumepvl peuwieHus ypagHeHuli mpemveu U 4emeeépmou CmeneHeu paiodceHuem Ha
MHOJCUMENU.

Pemenue npoOHO-pallMOHANBHBIX YPaBHEHUH.

Pemienue TeKCTOBBIX 33a4 aNreOpandeckuM METOAO0M.

CucreMbl ypaBHeHM

VYpaBHeHHE C JABYMs IEepeMEHHbIMH M ero rpaduk. Pemenue cucreM IBYX ITHUHEHHBIX
YPaBHEHUH € JBYMs IEPEMEHHBIMU. PelieHue cCucTeM AByX ypaBHEHUH, OJIHO U3 KOTOPBIX JIMHEMHOE,

a Japyroe — BTOpoil cremeHu. ['paduueckas HHTEPIPETALUS CHUCTEMbl YpPaBHEHHH C JBYMs
NIEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

HepagBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JnMHEHHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHOH. PemieHue cucteM JMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHOH. KBaapaTHele HepaBeHcTBa. ['padudeckass WHTepHpeTaIys
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

Dyukyuu

KBagpatuunas ¢ynknus, e€ rpadpuxk u cpoiictBa. IlapaGosa, KOOpIMHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbl.

I'paduku bYHKIHIA: y = kX, y = kx + b, y = X4,

k o
y = Vx,y = ~ 1 X CBOHCTBA.

Yucnoevle nocnedosamenpHocmu

Onpenesienne U cnocoObI 3aIaHUS YN CJIOBBIX MOCI€10BATEILHOCTEN

[lonsiTe 4YMCIOBOM MOCIIENOBATENBHOCTU. 3aJaHME IIOCIEI0BAaTEIbHOCTH PEKYPPEHTHOMN
dbopmyroit u popMyIoi N-To wiieHa.

ApupmMeTnyecKkas ¥ reOMeTpHYeCKas MPOrpeccuu

Apudmerrnueckas 1 reomeTpuyeckas nporpeccuu. opmyibl N-ro wieHa apupMeTHIEeCKON 1
TEOMETPUUYECKOH MPOTPECCUM, CyMMBI IIEPBBIX N YJIEHOB.

Hzobpasicenue unenos apupmemuyueckou u 2eoMempuiecKoli npocpeccuti MouyKamu Ha
KOOpOUHammuou niockocmu.Jlunetinolii u skcnoneHyuanvusiti pocm. CrodcHvle npoyeHmol.

KYPC 'EOMETPUA

7 KUIIACC

Hauvanbable nonstus reomerpuu. Touka, mpsiMas, OTpPe3OK, Jyd. Yroia. Buuasl yrios.
BeprukansHbie 1 cMexHBIE YIUIbl. bruccekTpuca yria. Jlomanas, MEHOroyrojasHuK. IlapaninensHocTs u
NEePHEHANKYISIPHOCTD MPSIMBIX.

Cummempuunsie gueypol. OcHosHble c80LICMBA 0CEBOU cuMMempuus. [Tpumepsl cummeTpun
B OKPYKalOLIEM MUPE.

OcHogHble noCMpOoeHUs ¢ NOMOWBIO YUPKYJIAL U TUHEUKU.

Tpeyronbauk. Bricota, Memuana, OHCCekTpuca, WX CBOWCTBAa. PaBHOOeApeHHBIH U
PaBHOCTOPOHHUI TPEYroJbHUKN. HepaBeHCTBO TpeyrojapHUKA.

CpoiicTBa ¥ TpHU3HAKA PAaBHOOEOPEHHOTO TpeyroibHHKa. lIpu3HaKM  paBeHCTBA
TPEYTrOJbHUKOB.

3 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE. HC,Z[al"Ol"
CaMOCTOATEIBbHO ONPCACIIACT o0BeM n3y4gac€Moro Mmarepualia.



CBolicTBa M NMPU3HAKU MApAJJIEIBHBIX MPAMBIX. CymMMa yIJIOB TpEYrojbHUKA. BHEIIHWE yTiibl
TPEYroJIbHUKA.

[IpsmoyronbHbIi  TpeyroibHUK. CBOWCTBO MEAHMAaHbI MPSIMOYTOJIBHOTO TPEYrOJIbHUKA,
INpPOBEACHHOM K  rumoreHy3e. lIpu3sHaku  paBeHCTBAa  IPSAMOYIOJIBHBIX — TPEYTrOJIbHUKOB.
[IpAMOYTOIBHBIN TPEYrONLHUK ¢ yrioM B 30°.

HepaBeHcTBa B r€OMETpUU: HEPABEHCMBO MpeEY20IbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o0 OOJIbIIeM yriie U 0OoJblIel cTopoHe TpeyrojabHuKa. [lepreHauKysp U HakJIOHHAsL.

l'eomempuyeckoe mecmo mouex. buccekrpuca yria U CEpeIMHHBIM NEPIEHIUKYIAP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJa U TUaMETp, UX CBOWCTBA. B3auMHOE pacnonoxkeHue OKpyKHOCTH
u npsmoii. KacarenpHast u cekymas K okpykHOCTH. OKpYKHOCTb, BIMCaHHas B yroi. Boucannas u
OINMCAHHAsA OKPYKHOCTHU TPEYroJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. [lapamienorpamm, ero mpu3Haku U cBoiicTBa. YacTHble ciydau
napajuieorpaMmMoB (MpSIMOYTOJIBHUK, pOMO, KBajapar), UX MpU3HAKU U CBOMCTBA. Tpanerus,
paBHOOOKas Tparenus, e€ CBoiCTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Memoo yosoenus meduansl. Llenmpanvras cummempusi.

Teopema ©aneca u meopema o0 HNpONOpYUOHANbHLIX ompeskax. CpenHue IUHUU
TPEYroJbHUKA U TpaNleu. Llenmp macc mpey2oibHuKa.

Ilooobue mpeyzonvrukos, ko3puyuenm noododus. Ilpusnaku noodobus mpey2oibHUKOS.
[TpumeHenne NOA00MS IPH PEIICHUN PAKTUIECKUX 3a/1a4.

CpoiicTBa miomaaeii reomerpuueckux ¢uryp. Dopmynbl g MIOMAAM TPEYroJIbHUKA,
napajuiesiorpaMma, pomoOa u tpanenun. OTHOIIEHHUE IIOMAACH MOT00HBIX Quryp.

Brruncnenue miuomazaei TpeyroibHIKOB M1 MHOTOYTOJILHUKOB Ha KJIETYaTOi Oymare.

Teopema [Tudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHun NpaKTHYECKUX 3a7ad.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO Yyrja MpAMOYroJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHomeTpuueckue pyHkuuu yrios B 30°, 45° u 60°.

Brnucannble U LIEHTpalibHBIE YIJIBI, YTOJ MEXIy KacaTelbHOW M XOpAOH. YTIbl MEXKAY
XOpJlaMH M CeKyIIMMH. BrucaHHBIE W ONHMCaHHBIE YETHIPEXYTOJIBHUKH. B3anmMHOE pacroyiokeHue
IByX okpyxHocteil. Kacanue okpyxHocteil. OO1ue kacaTrenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanredc yrios ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
®DopMyIbI IPUBEACHHUS.

Pemenne TpeyroapHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemenne nmpakTHIecKux
3aJa4 C UCIOJIb30BaHUEM TEOPEMbI KOCUHYCOB Y TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. [looobue coomeemcmeeHHbIX IIEMEHMO8.

Teopema o npoussedenuu ompe3Kos Xopo, meopemvl 0 NPOU3BEOCHUU OMPE3KO8 CEKYUIUX,
meopema o Kkeaopame KacameabHOU.

Bekrop, sanuHa (MOAynb) BEKTOpa, COHAINpaBJIEHHBbIE BEKTOPBI, MPOTHBOIOJIOKHO
HaNpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaIi HaJ
BeKTOpamMH. PaznoxkeHue BekTopa MO JABYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaThl BekTopa.
CkansipHOE MPOU3BEICHNE BEKTOPOB, IPUMEHEHHUE JUTsl HAXOXKICHHSI [UTUH U YTIIOB.

JlexkapToBbI KOOPJIMHATHI Ha TIOCKOCTU. YpagHeHus npsamol U OKPYKHOCTH B KOOpJMUHATaX,
nepecedeHne OKPYKHOCTEH M MPSIMBIX. MeTol KOOpIMHAT U €T0 MTPUMEHEHHE.

[IpaBuibHBIE MHOTOYTONBHUKHU. JlTMHA OKPYKHOCTH. ['pajycHast M paguaHHas Mepa yria,
BBIYUCIICHHE JUTMH YT OKpYXXHOCTel. [lomanp kpyra, cekTopa, CerMeHTa.

Heuoicenus niockocmu u 6HympeHHue cummempuu gueyp (21emeHmapHvle npeocmasienus).
Ilapannenvnuiii nepenoc. [losopom.

KYPC BEPOATHOCTbDb U CTATUCTUKA

7 KJIACC
[IpencraBnenue NaHHBIX B BUJE TAOJIUI, AUarpamm, rpagukoB. 3anodHeHUe TaOIuIl, YTEHHE
U MOCTPOEHHE AUarpaMM (CTOJOMKOBBIX (CTOJIOUYATHIX) U KPYroBhIX). UTeHHe rpaduKoOB peanbHbIX



nporeccoB. M3pneueHne nHpopMaMy U3 IUarpaMM ¥ TaOJIHII, MCIIOJIF30BAaHUE W MHTEPIPETAIIHS
JTAHHBIX.

OnwmcatenpHasi CTaTUCTHUKA: CpefHee apu(MeTHUecKoe, MenuaHa, pa3Mmax, HauOobllee U
HAaUMEHbIIIee 3HaYCHUS Ha0opa YHUCIOBBIX aHHBIX. [[puMepsl CllydaiiHON H3MEHYUBOCTH.

Cryuatinwiii s3kcnepumenm (onvim) u ciyyainoe coovimue. Beposmuocms u wacmoma. Ponv
MAN0BEPOSAMHBIX U NPAKMUYECKU docmoeegmbzx cobvimuii 68 npupode u 6 obwecmee. Monema u
USPAIbHASL KOCMb 8 MeopuU 8eposimHocmen .

I'pag, eepwuna, pebpo. Cmenenv gepuiunsl. Qucio pébep u cymmapnas cmenensb GepuiliH.
Ilpeocmasnenue o ceaznocmu epagpa. Llenu u yuxavl. Ilymu 6 epagax. Obxo0 epagha (dtinepos
nymu). I[Ipedcmaenenue 06 opuenmupogannom epage. Peutenue 3a0au ¢ nomowwio epaghos.

8 KJIACC

[IpencraBienue qaHHBIX B BUJE TAOIUI, 1UarpaMM, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXeCTBa, MNOAMHOXecTBo. Omepanud HaJg MHOXKECTBAMHU:
o0beauHEHUE, TiepecedeHue, JomnonHeHue. (CBoiicTBa  omepanuil  HajJg  MHOXECTBAMU:
NEPEeMECTUTENIHOE,  COYETaTeNIbHOE,  paclpelesuTeNIbHOoe,  BKIOYeHus.  Mcmonb3oBanue
rpaduueckoro MpeaCTaBICHUS MHOXKECTB JUIsl OMUCAHUS PEajbHBIX MPOIECCOB U SABICHUH, MpU
pelLIeHnH 3ajay.

Usmepenue pacceusanus OauHvlx. [lucnepcus u cmaumoapmuoe OMKIOHEHUe HYUCTIOBbIX
Habopos. /[uazpamma pacceusamusi.

DneMeHTapHble COOBITUS CIy4aiHOrO ombiTa. CiyyaiiHbie coObITHs. BeposSTHOCTH COOBITHIA.
OneITHl ¢ PaBHOBO3MOXHBIMU 3JIEMEHTapHbIMH cOObITUsIMU. CitydaliHblii BbIOOp. CBA3b MeXay
MaJIOBEPOATHBIMH U MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSMHU B MPUPOJIE, OOIIECTBE U HAYKE.

epeso. Ceoticmea Oepesbes: eOUHCMBEHHOCMb NYMU, CYWECMEOBAHUE BUCAYUEU BEPUIUDL,
CB3b MedHCOy YUCIOM GepuiuH u yuciom péodep. Ilpasuno ymuoxcenus. Pewenue 3a0au ¢ nomowsio
epagos.

IIpomusononoscusie coovimus. /uazpamma iinepa. Obvedunenue u nepecevenue coobImuil.
Hecoemecmuvie coovimus. @opmyna croscenus eepossmuocmeil. Ycnosuas eepoamuocms. llpasuno
ymHoxcenus. Hezasucumvie cobvimus. Ilpeocmasnenue sxcnepumenma 6 euoe Oepesa. Pewenue
3a0a4 Ha HAXOHCOEHUE BePOAMHOCMEN C NOMOWbBIO 0epesa CAYHalH020 IKCNepUMeHma, OUazpamm
Diinepa.

9 KUIACC

[IpencraBienure NaHHBIX B BHUAE TaOMUL, Iuarpamm, rpaukoB, MUHTEpHpETaIs JaHHBIX.
YreHue 1 NOCTPOCHUE TaOJIUL, TUarpaMmM, rpaduKoB MO peaTbHbIM JaHHBIM.

IlepecranoBku u Qaxtopuan. CoueTaHuss W YUCIO coyeTaHul. Tpeyeorvnux Ilackans.
Pemenue 3aau ¢ ucnonp30BaHNEM KOMOMHATOPUKH.

I'eomempuueckas eepoamuocmo. Cnyuatinwiii 6b100p MOUKU U3 Quaypel HA NIOCKOCMU, U3
ompe3sKa u u3 0y2u OKPY#CHOCHU.

Ucneiranne. Yenex u Heynada. Cepust ucnbslTaHuil 10 neporo ycnexa. Cepusi UCHIBITAaHUIN
bepnyniu. BepositHocTH coOBITHI B cepuM ucbITaHUN bepHysun.

CrnyuvaiiHast BeIMYMHA M paclpesesieHue BeposTHOCTeH. Maremarnyeckoe OKUIaHHE U
pucriepcus. IIpumepsl MareMaTHyecKoro OKHJAaHUA KaK TEOPETUYECKOIO CPEAHETO 3HAYEHUs
BEJIMYMHBL. MareMaTnyeckoe OKHJAHWE W AMCIEPCHs CIy4alHOW BEIWYMHBI «UHCIO YCIEXOB B
CepHUH UCIBITAHUN bepHym».

[TonsiTue o 3akoHe O0IBIMX uynces. M3mepeHnne BeposSTHOCTEN ¢ MOMOIIBIO 4acToT. Pob u
3Ha4YeHHE 3aKOHA OOJBIINX YHCEN B IPUPOE U OOILECTBE.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbHI
OcBoenne ydyeOHOro mpeamera «MaremaThka» JOIDKHO OOecreuuBaTh JOCTHKEHHE HA YpPOBHE
OCHOBHOTO 0011ero 0o0pa3oBaHus CIEAYIOUMX JMYHOCTHBIX, METalpeIMETHBIX U MPEIMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB!

4 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE. HC,Z[al"Ol"
CaMOCTOATEIBbHO ONPCACIIACT o0BeM n3y4gac€Moro Mmarepualia.



JIMYHOCTHBIE PE3YJIBTATBI
IlarproTHyeckoe BoCIMTaHUE:

MPOABJICHUCM HHTCPCCa K IMPOHNUIOMY M HACTOALICMY pOCCHﬁCKOﬁ MaTEMAaTUKHU, HCHHOCTHBIM
OTHOILIEHUEM K JOCTUKEHUSIM POCCHUMCKHX MATEMATHKOB M POCCHICKON MAaTeMAaTUYECKOW LIKOJIbI, K
HUCIIOJIB30BaHUIO 3THUX IIOCTPI)KCHI/IFI B IPYIruXx HayKax U NPUKIIAJHBIX C(l)ean.

I'paiknanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEW TpakJaHMHA W pealM3allidl  ero Ipas,
MPEJICTABICHUEM O MaTeMaTUYeCKUX OCHOBaX ()YHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBJICHHI,
IPOLEAYpP TPAKIAHCKOTO 00IIecTBa (BRIOOPHI, OIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXKJIEHHUIO 3TUYECKHX MpOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM
I[OCTI/I)KGHI/II;'I HAayKH, OCO3HAHUCM BaXHOCTU MOPAJIBbHO-OTUYCCKHUX IPHUHOHUIIOB B ACATCIBbHOCTH
YUYEHOTO.

Tpynosoe BociuTanue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE B pELICHUWHM MPAKTHUYECKUX 33Jad MaTeMaTH4eCKOM
HAIPaBJIEHHOCTH, OCO3HAHMEM BA)XKHOCTHM MAaTEMaTHUECKOro 00pa3oBaHUs Ha MPOTSHKEHUU BCeH
KU3HU JUIS YCHEIIHON Npo¢eCCHOHAIbHONW NEATENIbHOCTH M Pa3BUTHEM HEOOXOJIHMMBIX YMEHHIA;
OCO3HAHHBIM BBIOOPOM M TOCTPOCHUEM HHAWBUAYAIBHOW TPACKTOPUHM OOpA30BaHMS M >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTaHNe:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY U ICTETHUYECKOMY BOCHPHUSTHIO MAaT€MaTHYECKHUX OOBEKTOB,
3aja4, peHIGHI/If/'I, paCCymﬂeHHﬁ; YMCHHIO BUACTh MAaTCMAaTUUICCKNEC 3aKOHOMCPHOCTU B UCKYCCTBC.

IleHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIMEeN B JIEATEIbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, MPUPOBI U OOIIECTBa, IOHUMAHUEM MaTeMaTUYECKON HayKH
Kak cQepbl YEIOBEUECKON MAEATENbHOCTH, ITAoOB €€ pPa3BUTHA M 3HAUUMOCTH Ui Pa3BUTHS
LUMBWIN3Al[MU; OBJIAJICHUEM S3bIKOM MaTE€MaTUKM U MAaTeMaTU4YeCKOW KYJIbTYpOH KakK CpeJCTBOM
IMO3HaHHWA MHpPaA; OBJIAACHHUEM HpOCTGfIIHHMH HaBbIKaMH I/ICCJICIIOBaTeJIBCKOﬁ JACATCIIbHOCTH.

du3znyeckoe BOCNUTAHUE, (opMHpPOBaHHMEe KYJIbTYPbI 310POBbS H 3MOLHUOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO IPUMEHSATh MAaTeMaTHYECKUE 3HAHUS B HMHTEpeEcax CBOEr0 3/10pPOBbsS, BEIEHUS
310pOBOTO 00pa3a >KM3HU (370pOBOE€ NUTaHHE, COANTAaHCHPOBAHHBIA PEXKHUM 3aHATHUI U OTIbIXA,
peryisipHas (u3nyeckass aKTHUBHOCTH); C(OPMUPOBAHHOCTHIO HaBbIKa peQIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTro K€ MpaBa JPyroro 4eaoBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

OpHeHTaHHCﬁ Ha NPHUMCHCHUC MATCMAaTUUYCCKHUX 3HAaHWUH oJid pCeUICHUA 3aaa4 B obacTu
COXPAaHHOCTH OKpYXKAaloLIEH cpeapl, IUIAHUPOBAaHUS IIOCTYNIKOB M OLEHKM HX BO3MOJYKHBIX
MOCNEACTBUM U1 OKpY)KAlOIIEH Cpelbl; OCO3HAHHWEM TIJI00aJbHOIO XapakTepa 3KOJIOTHYECKUX
npo0JeM U myTeH ux pereHus.

JInyHOCTHBIE pe3y/bTaThl, 00ecnevYrBalOIie aJanTALNI0 00yYaouerocss K N3MeHs I0IuMCcst
YCJI0BUAM COLMATBHOH M NPUPOAHOM Cpeabl:

TOTOBHOCTBHO K I[GI\/JICTBI/HIM B YCIOBUAX HGOHpGI[GJ'IéHHOCTI/I, IMOBBIIICHHUIO YPOBHMA cBOEH
KOMIIETEHTHOCTH Y€pe3 IPAKTHUYECKYI AEATEIBbHOCTb, B TOM YHUCJIE YMEHHME YUYHUTHCA y IPYTUX
J'II-O)IGfI, HpI/IO6p€TaTI> B COBMECTHOM JACATCIIbHOCTHU HOBBIC 3HAHUA, HABBIKU 1 KOMIICTCHIIUHN U3 OIIbITA
APYTHX,

HE00X0IMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, B TOM 4uciie GOpMYIUpPOBATh UIEU, TOHITHUS,
TUNOTe3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHCIIE PaHEE HEU3BECTHBIX, OCO3HABATh JE(PUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCHPHUHUMATh CTPECCOBYIO CHTYalMIO Kak
BbI30B, TpeOyIOMMIA KOHTPMEp, KOPPEKTUPOBAaTh IPUHUMAEMble pEHIeHUs U  JeHCTBUS,
(GbopMyIHpOBAThH M OLICHUBATh PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
MertanpeameTHble pe3yJabTaThl OCBOGHMS TMporpammbl ydueOHOro mpeamera «MaTemaTHKay
XapaKTEePU3YIOTCS OBJIAJICHUEM VHUBEPCANbHbIMU HO3HAGAMENbHBIMU OelCMEUAMU,



VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OeUCmMBUAMU u
VHUBEPCATbHBIMU PESYTIAMUBHBIMU OCLICNEUIMU.

1)  VYnusepcanvnvie noznasamenvhule oelicmeuss  obecneuusaom  Gopmuposanue  06A308bIX
KOZHUMUBHBIX NPOYecco8 o0yuanwuxcs (0ceoeHue memooo8 NO3HAHUA OKPYHcalouje2o Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuetr).

Ba3oBble Jjornueckue aeicTBHA:

. BBIABJIITE U XAPAKTCPU30BATH CYHICCTBCHHBIC INPU3HAKU MATCMATUUYCCKHX O6'beKTOB, HOHHTHﬁ,
OTHOILICHUN MEX]y IOHATHAMM;

e (opmynupoBaTh ONpPEACIICHUSI  TOHSATHI; yCTaHaBJIUBAaTh CYIIECTBEHHBI  NPU3HAK
KJ1accu(UKaLuu, OCHOBaHMsI JUld 0000IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOIMMOI0 aHAJIN3a;

e BOCIpPUHHMATH, (OPMYIHPOBATH W MPEOOpPA3OBBIBATh CYXKACHUS:  YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TIUHUYHBIE, YACTHBIE U 00LIHE;

. YCJIOBHBIC; BBIABIIATH MAaTCMATUYCCKUC 3aKOHOMCPHOCTH, B3AMUMOCBA3HU U ITPOTHUBOPCUN B q)aKTaX,
JAHHBIX, HAOJIIOJJCHUAX U YTBEPKICHHUSAX;

. npeajaratb KpUTCpruu JIA BbIABIICHHUA BaKOHOMepHOCTCﬁ u HpOTI/IBOpG‘H/If/'I;

e JeNaThb BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKHM, JEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

e pa3bupaTh J0OKazaTebCTBA MAaTEMaTUYECKUX YTBEPXKICHUH (MpsiMble W OT MPOTHUBHOIO),
MMPOBOAUTE CAMOCTOATCIIBHO HECIIOKHBIC NOKA3ATCIbCTBA MATCMATHYCCKUX (1)aKTOB, BBICTpanBaTh
apryMeHTalUI0, IPUBOIUTH IPUMEPbI U KOHTPIPUMEDHI;

e 00OCHOBBIBaTH COOCTBEHHBIC DACCYXICHHUS; BBIOMpATh CIOCOO pemeHus ydeOHOH 3amaun
(cpaBHMBAaTh HECKOJIbKO BapMaHTOB pEIIEHUs, BbIOMpaTh Haubosiee MOIXOASALMN C yd4éTom
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ncciegoBarebcKue 1eHCTBUSA:

e  HCHOJB30BATH BOMPOCHI KaK UCCIIEAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

e (opmynupoBaTh BOHpPOCH, (UKCHUpYIOLIME MPOTUBOpEUUE, MpodJieMy, CaMOCTOSTEIbHO
YCTaHABIIMBATh UCKOMOE U JJaHHOE, POPMUPOBATH TUIIOTE3Y,

e  apryMEHTHPOBATbCBOIOIO3UIINIO, MHEHUE;

e TMPOBOJAUTH IO CAMOCTOSITENILHO COCTABICHHOMY IUIaHY HECJIOXHBINH AKCHEPUMEHT, HEOOJIbIIOe
UCCIIEIOBAaHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OO0beKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTY COO0Ii;

e  CaMOCTOATENIBHO (OPMYJIHUPOBaTh OOOOIIEHUS M BBIBOJABI 10 pe3ysibTaTaM MPOBEAEHHOTO
HAOJIOCHNS, MCCIIEIOBAHMUS, OI[CHUBATh JIOCTOBEPHOCTh TOJYYEHHBIX pE3yJIbTaTOB, BEIBOJOB U
000011IeHNIl; MPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE IMIpolecca, a TakKe BBIIBUTATh
MPCAIOJIOXKCHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Padora ¢ undopmanmeii:

L] BBIABJIATH HEAOCTATOYHOCTh U M30BITOYHOCTE I/IH(i)OpMaHI/II/I, JaHHBbIX, HGO6XO}II/IMI)IX IJI pCIICHUA
3aJjauy;

e BBIOMpAThH, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(YOPMALMIO Pa3IUYHbBIX
BUJIOB U ()OPM IIPECTABICHMUS;

e BBIOUpaATh (hopMy mpeicTaBieHUs MHYOPMALMK U WIIIOCTPUPOBATh pPEIIaeMble 3a/ladyll CXEMaMH,
JrarpaMMaMu, MTHOM rpaduKoi 1 uX KOMOUHAIMSMU;

e OLEHUBaTh HAA&KHOCT HHGOpPMALMK 1O KPUTEPHUSM, NPEUIOKEHHBIM YUYUTEIEM WIH
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

2) Yuusepcanvnvie Kommynukamugnule oelicmeust  obecneuusarom  CHOPMUPOBAHHOCHIb
COYUANbHBIX HABLIKOG 00YUAIOUUXCA.
OO0uenne:

e BOCIPUHHUMATH U (POPMYITUPOBATH CYXKJAECHUS B COOTBETCTBHHU C YCIOBHAMM U IENSIMHU OOILIICHUS;

. SICHO, TOYHO, I'PaMOTHO BbIpa>KaTb CBOIO TOYUKY 3PCHHA B YCTHBIX WU IMMCbMEHHBIX TCKCTAX, J1aBaTb
MOSICHEHUS] 110 XOJy peLIeHHUs 3a/Jayd, KOMMEHTHUpPOBAaTh IIOJYyYEHHBIH pe3yabTar; B XOAe
00CYXIIeHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY O0CYKIa€MON TEMBI, TPOOJIEMBI, pelIaeMoil 3a1auu,
BBICKa3bIBaTh UJIEH, HAIIEJICHHbIE HA TIOUCK PEIICHUS;

e CONOCTaBISATh CBOM CYXKJEHHUS C CYXACHHMSIMH JPYIMX YYacTHHUKOB JAuajora, oOHapyXHUBaTh
pas3nuyme U CXOJICTBO MO3UILINI;

e B KOppEKTHOH Gopme (HOopMyTHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;



MIPENICTABIATh PE3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEA0BaHU, IPOEKTa;

CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHHS C Y4ETOM 33/1a4 MPE3CHTAMN U 0COOEHHOCTEN

ayTUTOPHUH.

Cotpyannuecrso:

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIAMBUAYAIbHON pabOThl MPU PEIICHUU

y4eOHBIX MaTeMaTHYECKUX 3a71ay;

MPUHUMATH 1I€JTb COBMECTHOM AESTEeNbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboThI,

pacrpenenats BUabl paboT, J0roBapuBaThCs, 00CYKAATh MPOLECC U PE3YIbTAT PaObOTHI;

0000111aTh MHEHHUST HECKOJIKUX JIFOJICH; y4aCTBOBATh B TPYNIOBBIX (popMax paboThl (00CYKIAEHUS,

00MEH MHEHHSIMH, MO3TOBBIE IITYPMBI U JIP.);

BBINIOJIHATh CBOIO 4YacTh pPabOThl M KOOPAMHUPOBATH CBOU JEWUCTBUA C JAPYTUMHU UJICHAMH

KOMAaH/Ibl;

OLICHMBATh KAauyeCTBO CBOET0 BKJIaJa B OOMIMI MPOAYKT IO KPUTEpUsM, CHOPMYIHPOBAHHBIM

Y4aCTHUKAaMHU B3aUMOJICHCTBUSI.

3)  Vuusepcanvuvie pezyrisamugnsle oeticmeus  06ecnedusaiom — QoOpMuposanue  CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuszaums:

CaMOCTOSITENIHO COCTABJIATh IUIaH, AITOPUTM PELICHHUs 3aauu (MM €r0 4acTh), BEIOUPATh CIoco0

pelieHrs ¢ y4éTOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U

KOPPEKTHPOBATh BApUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb:

BJAJETh CIOCO0AaMH CaMOINPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3yibTaTta pPelIeHUs

MaTeMaTHYeCKOH 3a1auu;

MPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPU PELICHUU 3a]1a41, BHOCUTH KOPPEKTHBBI

B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, HAWIEHHBIX OIIMOOK, BBISBICHHBIX

TPYIHOCTEN;

OLICHUBATh COOTBETCTBHUE Pe3yJibTaTa JEATEIbHOCTH MMOCTABICHHOM LN U YCIOBUSIM, OOBSICHATH

NPUYUHB] JOCTIDKEHUS WM HEJOCTIKCHHS IIeJM, HaXOAWUTh OIIMOKY, JaBaTh OIICHKY

MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

5 KJIACC

Yuciia ¥ BbIYHMCICHHSA

[loHnMaTh W TPaBWIBHO YNOTPEOJATh TEPMUHBI, CBS3aHHBIE C HATYPaJIbHBIMH YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSMHU.

CpaBHUBaTh M YNOpPAJOYMBATH HATypaJbHBIE YWCIA, CPAaBHHUBATh B IPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIE IPOOH, AECITHUHBIC APOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSAMOM C COOTBETCTBYIOIIMM €H YMCIOM U
n300paxxaTh HaTypaJlbHbIE YKCIa TOUKaMH Ha KOOPJMHATHOM (YMCIIOBOI) MPSIMOH.

BeimonuATe apudmerndyeckue IeHCTBHSI ¢ HATYpaJbHBIMU YUCIAMH, C OOBIKHOBEHHBIMHU JIPOOSIMU
B IIPOCTEUIINX CIydasix.

BbInoMHATE IPOBEPKY, MPUKUIKY PE3YJIbTAaTa BBIYUCICHUN.

OxpyrisiTh HaTypaibHbIE YHUCTIA.
Pelnenue TeKCTOBBIX 3a1a4

Pemarp TekcToBBIE 3amauM apuMETUYECKUM CHOCOOOM M C TOMOIIBIO OpPraHM30BAHHOTO
KOHEYHOT0o riepedopa BceX BO3MOXKHBIX BapUaHTOB.

Pemarp 3amaum, cojepraiiype 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTh, BpPEM,
paccTosiHuE; 1IeHa, KOJUYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alIUCH, CXEMBI, TaOJIUIbl, 0003HAUYEHHUS [IPHU PEIICHUH 3a/1au.

Ilonb30BaTbcs OCHOBHBIMHM €IMHULAMU HM3MEPEHHS: LIEHBI, MAacChl; pPacCTOSHUS, BPEMEHHU,
CKOPOCTH; BBIp@XXaTh OJIHU €AMHMUIIbI BEJIU- YUHBI YEPE3 JIpYyTHe.

W3BnekaTh, aHAJIM3UPOBaTh, OLICHMBATH HWH(POPMALMIO, TPEACTaBICHHYIO B Tabnuie, Ha
CTONOYaTON AMarpaMMe, UHTEPHPETUPOBAThH MPEACTAaBICHHbIE JaHHBIE, UCIIOJIb30BaTh JAaHHbIE TPU
pellIeHny 3aay.



Harasinnasi reomerpust

[Tonmp30BaTbcsl TEOMETPUYECKUMH  TOHSATHSAMM: TOYKa, TNpsAMasi, OTPE3OK, Jyd, Yrodi,
MHOTOYTOJIbHHK, OKPYKHOCTB, KPYT.

[IpuBoauTh mTpuUMepbl OOBEKTOB OKPYKAIOMIETO MHpA, HMMEIOMMX (OopMy H3yYCHHBIX
TeOMETPUYECKUX UTryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIaMH: BEpIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU:
yTroJ1, BEpIINHA, CTOPOHA, THAarOHAIb; C OKPYKHOCTBIO: PaNyC, TUAMETP, IEHTP.

N300pakaTh M3y4EeHHBIE T'€OMETpHUYECKUEe (UTyphl HAa HEITMHOBAHHOW M KJIET4YaTo Oymare ¢
HOMOIIBIO IIUPKYJIS U JINHEUKH.

HaxoauTe ATMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBIO JIMHEWKH, CTPOUTH
OTpPE3KH 33JaHHOH JUIMHBI; CTPOUTH OKPY)KHOCTh 33JJaHHOTO Paanyca.

Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYIOJbHHMKA, KBaJapara MIsi UX IOCTPOCHHS,
BBIYHCIICHUS TUTOIIAN ¥ IEpUMETpa.

Bbruucnare mepuMeTp W IUIOINAAb KBaJApaTa, NPSIMOYTOJbHHKA, (UTYp, COCTaBICHHBIX U3
IPSMOYTOJIBHUKOB, B TOM 4HCIIe PUTYD, H300pakEHHBIX Ha KJIETYaToi Oymare.

[Tonp30BaTbcss OCHOBHBIMU METPUYECKUMHU €IMHULIAMH H3MEPEHHsI JJIMHBI, IUIOLIAI1; BBIPAXKaTh
OJTHM €IMHHIIBI BEIMYNHBI Yepe3 IpyTHe.

Pacnio3naBate mapasienenunen, KyO, HCHIOIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpO TpaHb,
U3MEpEeHHUS; HAXOAUTh U3MEPEHHS Napauleenuesa, Kyoa.

Beraucnate 006EM Ky0a, mapaiesienunesia mo 3aJJaHHbBIM H3MEPEHHSM, TI0JIb30BATHCS €INHUIIAMHI
U3MepeHus: 00bEMa.

Pemrates Hec0XHBIE 321241 HA H3MEPEHUE T€OMETPHUYECKIX BEIMYHH B IPAKTUIECKUX CUTYAIHIX.

6 KJIACC

Yuciia ¥ BBIYUCICHUA

3HaTh U TIOHUMAaTh TEPMUHBI, CBSI3aHHBIC C PA3IMIHBIMU BUAAMH YHCEI M CIIOCOOAMH HX 3aIlHCH,
MEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJHOM ()OPMBI 3aIIMCH YHCTIa K APYTOM.

CpaBHHBaATh U YIOPSIOYUBATH IIEJIbIE YHUCIIA, OOBIKHOBEHHBIE U JECATUYHBIC NPOOU, CPaBHUBATH
YKCJIa OAHOTO U Pa3HbIX 3HAKOB.

BrinonHsaTe, coderas yCTHbIE W NHUCbMEHHBIE NPUEMBI, apU(METUUECKHE JACHCTBUSA C
HATYPaJIbHBIMH U LEJIBIMH YHCTIaMH, OOBIKHOBEHHBIMH M IECATUYHBIMU JPOOSIMH, MOJTOKUTEIbHBIMU
Y OTPULATEIbHBIMHU YHCIIAMHU.

BprunciaTe 3HaUYEHUS YMCIOBBIX BBIPAKEHHWM, BBIIOJHATH IPUKUAKY M OLEHKY peE3yjbTara
BBIYHCIICHUM; BBIMOJHATH TPEOOpa30BaHUS YHUCJIOBBIX BBIPAXEHUW HA OCHOBE CBOWMCTB
apu(MeTHYECKUX AeHCTBUI.

CoOTHOCHTHh TOYKY Ha KOOPJAMHATHOW MPSMOW C COOTBETCTBYIOIIUM €M YHUCIOM M H300pa’kath
YyUCJIa TOYKaMU Ha KOOPAMHATHOM MPSMOU, HAXOAUTh MOJYJIb YUCIIA.

COOTHOCHUTH TOYKHU B MPSMOYTOJIHBHOM CUCTEME KOOPAMHAT C KOOPJAUHATAMHU dTOM TOUKH.

OKpyTISTh LIeJIble YhcTa U JECATHYHBIE IPOOHU, HAXOIUTh MPUOIIKEHHUS YHCE.

YucsioBble U OyKBEHHbIE BbIPAKEHUSI

[Tonumath U ynoTpebisTh TEPMUHBI, CBSI3aHHBIE C 3aMUCHIO CTEMCHH YHCIa, HAXOIUTh KBAApaT U
KyO 4KcIia, BEBIYUCIATH 3HAYCHHS YUCIIOBBIX BBIPAXKCHHH, COJEPIKAIIUX CTETICHH.

[Tonp30BaTbCcst TpU3HAKAMM JECIMMOCTH, pPAaCKIaJblBaThb HATypaJbHbIE 4YHCIIAa HA MPOCTHIE
MHOKHTEJIH.

[Tonb3oBaTbcs MacITaboOM, COCTABISATH TPOMOPIIMU M OTHOIIIEHUSI.

Ucnonw3oBarh OyKkBBI JUIsi OOO3HAYEHWS 4YWCEN TPHU 3alMUCH MaTEMaTUYECKUX BBIPAKCHHM,
COCTaBISITh OyKBEHHBIC BBIPAKECHHUS U (DOPMYIBI, HAXOAUTh 3HAYCHUS OYKBEHHBIX BBIPAXKCHUH,
OCYIIECTBIISIT HEOOXOIUMBIE TIOJICTAHOBKH M MPE0Opa3oBaHUsI.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKkCTOBBIX 32124

Pemats MHOTOIIIArOBBIC TEKCTOBBIC 33a41 aPU(PMETHUECKUM CIIOCOOOM.

Pemate 3agaum, CBSI3aHHBIE C OTHOIIEHWEM, MNPOMOPUHUOHAIBHOCTHIO BEIWYWH, IMPOLECHTAMU;
peliaTh TpU OCHOBHEIE 33/1a4M HAa JPOOH U MPOLIEHTHI.

Pemate 3amgaum, copepikalye 3aBUCHUMOCTH, CBS3BIBAIOIIME BEJIWYHUHBI: CKOPOCTh, BpEMS,
paccTosiHue, IIeHa, KOJIUYEeCTBO, CTOMMOCTH, MPOU3BOJUTENHHOCTb, BpeMs, 00BEMa pPadoOTHI,



UCTIONB3Ysl apupMETUUYECKHE AECHCTBUS, OLIEHKY, IPUKHUIKY; HOJIb30BAThCA €IUHHIIAMU U3MEPEHUS
COOTBETCTBYIOIUX BEITMYHH.

CocTtaBiiaTh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 331a4H.

W3BnekaTh nH(pOpMAIHIO, IPEACTABICHHYIO B TA0IUIaX, HA IMHEHHOMN, CTOIOYATON M KPYyroBOM
JyarpaMmax, MHTEpPIpPETHPOBATh IMPEJICTABICHHbIE JaHHBIC; MCIOJIb30BaTh JAHHBIE NP PEIICHUU
3ajad.

[IpencraBnsaTh HHGOPMALMIO C IOMOIIBIO TAOIHNL, TUHEHHON U CTOJIOUATON AUArpaMM.
Harasininasi reomerpust

[IpuBoauTe mnpuMepbl OOBEKTOB OKPYKAIOLIEr0 MHUpa, HMELMX (GOpMYy HM3YyYEHHBIX
TreOMETPUYECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PaBHBIX K CHMMETPHUYHBIX (pUTYD.

N300paxkaTh C MOMOIIBIO LUPKYIS, JUHEHKH, TPAHCIOPTUpPAa HAa HEIMHOBAHHOM M KJIETYaTOH
Oymare u3y4eHHbIE IUIOCKUE TeOMeTpudecKkue GUTrypsl U KOH(PUTYpaLuy, CHMMETPUYHBIE (DUTYPHI.

[Tonp30BaTbcs TeOMETPUYECKUMHU IOHSTUSAMHU: PAaBEHCTBO (DUIyp, CHUMMETpUs; HCHOJIb30BAThH
TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETpPHUEH: OCh CHMMETPUH, LIEHTP CHMMETPHH.

HaxoauTe BeJMYMHBI YIJIOB M3MEPEHHMEM C IOMOIIbI TPAHCIOPTUPA, CTPOUTH YIUIbI 3aJaHHOMN
BEJIMYMHBI, TI0JIb30BATHCS MPU PELICHUH 3a]1a4 IPaAyCHONH MEpOil yIIIOB; paclo3HaBaTh HA YepTeKax
OCTPBIN, MPSIMOH, pa3BEPHYTHIN U TYNOH YTJIBIL.

BbIuucnaTe JyIMHy JOMaHOW, MEPUMETP MHOTOYTOJIBHUKA, TOJIB30BATHCS €AWHUIIAMUA W3MEPEHUS
JUINHBI, BBIPa’KaTh OJIHU €IMHULIBI U3MEPEHUS JUTUHBI Uepe3 ApyTue.

HaxoauTp, nCNonb3ys 4epTEXHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEX/Y JBYMS TOUYKaMH, OT TOYKH
710 IPSMOM, AJTMHY IYTH Ha KBAJAPATHOH CeTKe.

Beraucnare mwiomanp GUryp, COCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, MCIONIB30BATh pa3OneHNe Ha
OpSAMOYTOJIbHUKM, Ha paBHble (UIYphl, JOCTpauUBaHHUE JO MPSIMOYrOJbHHMKA; I0JIb30BaThCA
OCHOBHBIMH €IMHUIIAMUA W3MEPEHUS IUIOIIAAM; BBIPAXAaTh OJHU E€IWHUIBI W3MEPEHUs IUIOIAIN
yepes JIpyrue.

Pacnio3HaBate Ha MOZENSAX W HM300paXECHUSAX NUPAMUAY, KOHYC, LWIMHID, HCIOIb30BaTh
TEPMUHOJIOTHIO: BEpILINHA, peOpo, paHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJIETYATON OymMare mpsMOYTOJIbHBIA MapajlieIeIUIIe]T.

Bbruucnate 00bEM  IPSMOYTOJBHOTO Mapajulelenurnena, KyOa, I0JIb30BaThCsl OCHOBHBIMU
eIMHUIIAMH U3MEPEHUst 00bEMa; BRIPAXKaTh OJHU €IUHHIIBI H3MEPEHUs: 00bEMa uepes IpyTue.

Pemate HecnoXHbBIE 3aJaud HAa HAaXOXKICHHE TIEOMETPUYECKMX BEJIUYMH B IPAKTHUYECKHX
CUTYaIHsX.

7 KJIACC
Kypc «Aaredpa»
Yuciia ¥ BbIYMCIECHHSA

HaxoauTh 3HaueHUs YUCIOBBIX BBIPAKEHUH; NMPUMEHATh Pa3HOOOpa3Hble CHOCOOBI W MPUEMBI
BBIUMCJICHHS] 3HAUEHUH APOOHBIX BBIPAXKEHHM, COIEpIKaLINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauTh OoT 0HOW (hOPMBI 3aITUCH YHCET K JpYroi (IIpeodpa3oBbIBaTh NECATHUHYIO APOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUYHYIO JPOOb).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

OxpyrisTh yucIa.

BBINONMHATE NPUKUAKY W OLIGHKY pe3yjbTaTa BBIYMCICHUMN, OLIEHKY 3HAYEHMM YHCIIOBBIX
BBIPAKCHUI.

BbINONMHATE AEUCTBHS CO CTENEHSAMU C HATypalbHBIMU IOKA3aTEISIMH.

[IpuMeHsTh IPU3HAKK JEIUMOCTH, Pa3jI0kKeHNe Ha MHOKUTENH HAaTypaJIbHBIX YHCEIL.

Pemarp  mpakTUKO-OPUMEHTUPOBAHHBIE  3aJadyM, CBS3aHHBIE C  OTHOLIEHUEM  BEJIUYMH,
MPOMOPLMOHAIEHOCTIO BEJIMYHH, MPOLEHTAMH; UHTEPIPETUPOBATh PE3YyJIbTaThl PEUICHUs 3a/1ay C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMbIX OOBEKTOB.

AuiredpanuyecKkue BbIpasKeHUs1

Hcnonp3oBarh anreOpanveckyr0 TEPMHUHOJIOTHMIO M CHUMBOJHKY, NPUMEHATh €€ B THpoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxoauTp 3HaueHust OyKBEHHBIX BBIPKEHUH MPU 3aJJaHHBIX 3HAUECHUSIX EPEMEHHBIX.

BoimonHATe MpeoOpa3oBaHUs 1EJOr0 BBIPAKEHHMSI B MHOTOYIEH NPUBEIECHHEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.



BBINONMHATE YMHOKEHHE ONHOWIEHAa HA MHOTOWIEH M MHOIOWICHAa Ha MHOTOWIEH, NPUMEHSTH
(dbopMyIbI KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcymecTBIATh pa3aokKeHUEe MHOTOYJICHOB HAa MHOXKHUTENM C IIOMOIIBIO BBIHECEHHUS 3a CKOOKHU
00I11er0 MHOXKHTEJSI, TPYNITUPOBKU CJIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS.

[IpumMensaTh npeoOpa3oBaHUsl MHOIOWICHOB JUIS PEIIEHUs Pa3IUYHBIX 3a7ad W3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIILHON IIPAKTUKH.

Hcnonb30BaTk CBOWCTBA CTENEHEW C HATypalbHBIMM IOKa3aTeNsIMH JUlsl IIpeoOpa3oBaHUs
BBIPAKCHU.
YpaBHeHUs1 1 HEPABEHCTBA

Pewrate yinHElHbIE YpaBHEHHUs C OJHOU IIEPEMEHHOM, IIPUMEHsIS IIpaBUia Iepexoa 0T UCXOIHOIO
YPaBHEHHUs K paBHOCHIBHOMY eMy. IIpoBepsTs, ABIIAETCSA 1M YUCIIO KOPHEM yPaBHEHUS.

[TpumensTh rpaduyeckre METObI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonGupars mpuMepbl MHap YUCEN, SBIAIOLIMXCA PELICHUEM JMHEHHOro YpaBHEHHs C IBYMs
[IEPEMEHHBIMMU.

Crtpouth B KOOPIMHATHOM IUIOCKOCTH Ipa)MK JMHEHMHOTro ypaBHEHHUS C JBYMs IE€PEMEHHBIMU;
HOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemate cucremsl 1ByX JTMHENHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.

CocTaBndTh U pemarb JMHEMHOE ypaBHEHUE WIM CHUCTEMY JMHEHHBIX YPAaBHEHHMM 110 YCIOBHIO
3aJ]a4M, HUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M [TOJIyYE€HHBII pe3yJIbTar.
Koopaunartel u rpadpuxku. ®yHkuuu

N300pakaTh Ha KOOPIAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIME 33 JaHHBIM KOOPJMHATAM, JTY4H,
OTpE3KH, NHTEPBAJIbl; 3@ MMCHIBATh YUCIIOBBIE IPOMEKYTKHU Ha aIreOpanyeckoM si3bIKe.

OTMmeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33/JlaHHBIM KO OpJMHATaM; CTPOUTH IpapuKu
muHeHHBIX QyHKIMH. CTpouTh rpaduk pynkuun y = | x I.

OnuceiBaTh C MOMOIIBIO (YHKUMN M3BECTHbIE 3aBUCHUMOCTH MEXIY BEIMUYMHAMM: CKOPOCTb,
BpEMsI, pPaCCTOSTHUE; [IEHa, KOJIMYECTBO, CTOMMOCTh; IIPOU3BOJUTEIBHOCTD, BPeMsI, 00bEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU [0 3HAYEHUIO €€ apryMeHTa.

[Tonnmmare rTpaduyeckuit crmoco0 MpeACTaBlIeHUs ¢ aHanu3a WH()OPMAIUK;U3BICKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PEeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Kypc «I'eomerpus»
Pacnio3naBate M3yueHHbIE T€OMETpUUYECKHE (UTYpHI, ONMPENENSITh UX B3aUMHOE PacCIOJIOKCHHE,
n300pakaTh Te€OMETpUUYECKHUEe (UTYphI; BHIOTHATH YEPTEXKHU MO YCIOBHUIO 3amauu. M3mepsaTs
JINHEMHBIE W YIJIOBbIE BEIWYMHBI. Pemarh 3aaud HAa BBIYMCIEHUE JUIMH OTPE3KOB M BEIWYUH
YTJIOB.
Jlenatb TpyOyI0 OLICHKY JTMHEHHBIX U YTJIOBBIX BETUYHH MPEAMETOB B pPEaIbHOM KU3HU, Pa3MEpPOB
MIPUPOAHBIX 00BEKTOB. Pa3znnuaTspazMepbdTHX00BEKTOBIOMOPSAKYBETUYHHEI.
CTpouTh 4epTEkKHU K TCOMETPUUECKUM 3a7auaM.
[Tonp30BaTbCs INpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJB30BATh NPU3HAKKM U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJIBLHUKOB MPH PEIICHUH 3a/1a4.
[IpoBOIUTH JIOTHYECKUE PACCYKICHUS C UCIIOJIBb30BAHUEM T€OMETPUUECKUX TEOPEM.
[Tonp30BaTbCcsi MpU3HAKAMHU PaBEHCTBA MPSAMOYTOJIbHBIX TPEYrOJbHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEIEHHOM K TMITOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PELIEHUNA T€OMETPUYECKUX 3a/1a4.
Ornpenenars napajiieIbHOCTh MPSMBIX C TMOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKYIIasl.
Onpenenars NapamieNbHOCTh NPSIMBIX C MOMONIBIO PaBEHCTBA PACCTOSIHUM OT TOYEK OIHOMU
MPSIMOM 10 TOYEK APYTroM MpsIMOi.
Pemats 3a1aun Ha kieT4aroi Oymare.
[IpoBOAUTH BHIYHMCIICHUS M HAXOIUTh YUCIOBbIC U OYKBEHHBIC 3HAYCHUS YTJIOB B TECOMETPUUECKHIX
3a7a4ax C MCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX npu MEepECEUCHU N JIBYX napasieabHbIX MPSAMBIX CEKYIIEH.
PemarenipakTnueckresataunHaHax 05k ICHUEYTIIOB.
Brnanets moHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OMNpPENeNsiTh OUCCEKTPHUCY yria U
CEpPEAUHHBIN MEPIIEHAUKYISAP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOYEK.
@opMyJIUPOBATh OMNPEACIICHUS OKPY)KHOCTH W Kpyra, XOpAbl M JHaMETpa OKPYXKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METBIIPUMEHATHITUCBONCTBANIPUPEILIEHUM3AAaY.



Bnagers moHsTHEM OMMCAaHHOI OKOJO TPEYroJbHUKA OKPYXHOCTH, YMETh HAXOIUTh €€ LEHTP.
[Tonb3oBatbes (hakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYrOJIbHUKA MEPECeKArOTCs B OTHOMN
TOYKE, U O TOM, 4YTO CEPEIMHHBIC MEPIEHAUKYISAPHI K CTOPOHAM TPEYTrOJbHUKA MEPECceKaroTcs B
OJTHOH TOUYKE.
Brnagets noHsiTHEM KacaTelIbHON K OKPYKHOCTH, MOJIb30BaTHCS TEOPEMOM O MEePIEHANKYIIPHOCTH
KacaTeJIbHOW U pajinyca, Ipo BEIEHHOTO K TOUKE KaCaHMUsI.
[Tonb30BaTbes MPOCTEHIIMMHU F€OMETPUUYECKMMH HEPAaBEHCTBA MM, NMOHUMATh MX MPAKTHUECKUN
CMBICII.
[IpoBOANTH OCHOBHBIE T€OMETPUYECKHIE MTOCTPOCHHS C TOMOIIBIO HUPKYJIIS U JIMHEHKH.

Kypc «BepoSITHOCTb M CTATHCTHKA)»
Yurate uHpOpMalnio, IPECTaBICHHYIO B Ta0IMIaX, Ha [UarpaMMax;
[IpencraBnsaTe naHHBIE B BHIE TAONHIl, CTPOUTH JHArPaMMBI (CTOJOMKOBBIE (CTONMOUYATHIC) W
KpYroBbI€) IO MACCUBAM 3HAYCHHI.
OrnuceIBaTh U UHTEPIIPETUPOBATH peabHbIC YUCIIOBBIC JaHHBIC, IPE/ICTABIICHHbIC B TA0IUIAX, HA
auarpammax, rpadukax.
Ucnonws3oBarh 11 ONMCAHWS  JAHHBIX  CTAaTHCTHUYECKUE  XAPAKTEPUCTUKHU:  CpeaHee
apudmernyeckoe, MeraHa, HauOOoIbIlIee U HAUMEHbIIIEe 3HAYEeHHUs, pa3Max.
Nwmets mpejicraBieHre O CIIy9allHONM W3MEHUYMBOCTH HA TpUMEpax IIeH, (PU3UYECKUX BEIWYHH,
AHTPONOMETPUUECKUX JAHHBIX; UMETh MPECTABICHUE O CTATUCTUYECKON YCTOWYHBOCTH.

8 KJIACC
Kypc «Aaredpa»
Yuciia ¥ BbIYHCICHUA

Hcnonp30BaTh HaYaIbHBIE TMPEICTABICHUS O MHOXKECTBE JCMCTBUTEILHBIX YUCEN JUIS CPaBHEHHUS,
OKpYIJIGHUS. M BBIYUCIIEHUH; HM300pakaTh JEHCTBUTENbHbIE 4YMCIa TOYKAMU Ha KOOPIMHATHOM
IPSAMOM.

[IpuMeHsATh NMOHSATHE apU(PMETUUYECKOro KBAJAPATHOIO KOPHS; HAXOAWUTh KBaJpaTHbIE KOPHH,
UCTIONB3YSl TPH  HEOOXOAWMOCTH KaJBKYJSATOP; BBINOJHATH TNPEOOpPAa30BaHHUS  BBIPAKEHHH,
coJiepKalX KBaJpaTHbIE KOPHH, UCIIONIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBarhk 3anucy OOJNBIIMX W MaJbIX YHCET C IMOMOUIBIO JECSITUYHBIX APOOEH M creneHei
guciaa 10.

AJiredpanyeckue BbIPaKeHUs!

[IpuMeHATh MOHATHE CTETIEHU C LIEIbIM IOKa3aTelieM, BBIIOJIHATH MPeoOpa30BaHUsl BbIpAKEHUI,
COJIepKAIINX CTETIEHH C EJIBIM MTOKa3aTeJIeM.

BBINONHATE TOXAECTBEHHbIE NMPEOOpa3OBaHMs pAlMOHAIBHBIX BBIPAKEHHM Ha OCHOBE IMpaBUII
NeCTBUI HaJl MHOTOYWICHAMH H alreOpandecKuMH Jpo0sMu.

PackiaapiBaTh KBaApaTHbIN TPEXUICH HA MHOXKUTEIH.

[TpumensTh TpeoOpa3oBaHUs BBIPAKEHWH JUIsI pPENICHUS PA3JIMYHBIX 33]ad W3 MaTEeMaTHKH,
CMEXXHBIX NPEIMETOB, U3 pealbHON MPAKTUKU.

YpaBHeHHS] H HEPABEHCTBA

Pemare nuHeliHble, KBaJpaTHbIE YPAaBHEHMs M pallMOHAJIbHbIE ypaBHEHMs, CBOJAIIMECS K HUM,
CHCTEMBI IBYX YPaBHEHHH C IBYMsI IEPEeMEHHBIMHU.

[IpoBouTh mpocTeiIINe HCCIENOBaHMS YPaBHEHUH M CHCTEM YypaBHEHHMH, B TOM YHUCIE C
NpUMEHEHHEM TpauuecKuX IMpeCcTaBleHU (yCTaHABIUBATh, UMEET JIH YpaBHEHHE WJIM CHCTEMa
YPaBHEHMH peleHHs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTb OT ciIOBECHOW (OPMYIHMPOBKH 3a/a4d K €€ anreOpamyecKod MOJENH C TIOMOIIBIO
COCTaBJICHUS] YpPAaBHEHHMs WJIM CHUCTEMbl YpaBHEHHMH, WHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4d TIOJTYYCHHBINA pe3ysbTaT.

[IpuMeHATH CBOMCTBA YHUCIOBBIX HEPABEHCTB JJISI CPAaBHEHMs, OIIGHKH; pellaTh JUHEWHbIe
HEpaBEHCTBA C OJJHON NMEPEeMEHHON W MX CHUCTEMBI; 1aBaTh Ipa)MIeCKyI0 WILTIOCTPAIIMIO0 MHOXKECTBA
pellIeHU HEpaBEHCTBA, CUCTEMbl HEPAaBEHCTB.

DOyHKIUHA

[loHuMaTh M HCHONB30BaTh (DYHKIMOHAIBHBIE IMOHATUS W S3bIK (TEPMHUHBI, CHUMBOJHWYECKHE
0003HaueHMs); ONMPENeNATh 3HaYeHHE (YHKIUU IO 3HAYCHHUIO apTyMEHTa; OIpPENeNsATh CBOHCTBA
¢byHKIUYU 10 €€ rpaduKy.

CTpouTs rpaduKn sMeMeHTapHbIX GyHKIHiT Bua y =K/X , y = X2, y=x3, y=Vx,



y= |x|; ommceiBaTh CBOWCTBa YMCIOBOW (yHKIHH 10 €€ rpaduky.
Kypc «I'eomeTpus»

Pacrnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, OJIH30BATHCS UX CBOHCTBAMU
MIPH PEIICHUN T€OMETPUYECKUX 3a/1ay.
[IpuMeHSATh CBOMCTBA TOYKHM IEPECEUCHUS MEAMaH TpPEeyrojbHHKa (LEHTpa Macc) B PELICHUU
3ajad.
Brnanets moHsATHEM CpeiHEW JUHMM TPEYTOJIbHUKA W TpareluH, MPUMEHATh WX CBOWCTBA U
pEIlIeHNH TeOMETPUYECKUX 3a/1a4.
ITonb3oBatbea Teopemoit daneca U TEOPEMON O NPONOPLUOHAIBHBIX OTPE3Kax, MPUMEHITh UX
JUISL pEIlIeHUs] MPAKTHUECKHX 3aj1au.
[TpuMeHsATH MPU3HAKH MTOI00US TPEYTOILHUKOB B PEIIEHUN T€OMETPUYECKHX 3a/1a4.
[Tonb3oBatbes Teopemoii [Tudaropa nms pemieHuss reoMeTpUUECKUX U MPAKTUYECKUX 3a/1a4.
CTpouTh MaTeMaTUYECKYI0 MOJENb B MPAKTUYECKUX 33/1a4ax, CAMOCTOSTEIBHO JeTaTh YePTEK U
Ha XOJUTh COOTBETCTBYIOIINE JUTUHBI.
BrnaneTs moHATHAMYU CHHYCa, KOCHHYCA M TAHT'€HCA OCTPOTO yria MPsIMOYTOJIbHOTO TPEYTrOIbHUKA.
[Tonb30BaTbCs STUMU MOHATHUS MU JUUISl pELICHUSI TPAKTUYECKUX 33]1a4.
Bbruucnare (pa3nuyHbIME crIoco0aMu) IUIOIAAb TPEYrojJbHHKA W IUIONMAJW MHOTOYTOJBHBIX
¢buryp (monb3ysch, rae HeoOX0AMMO, KATBKYJISITOPOM).
[TpuMeHSTH MOJTydYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1auaX.
Bnagers MOHATHSAMHU BIHCAHHOTO M IIEHTPAIBHOTO YIJIa, MUCIOJIb30BaTh TEOPEMbI O BIHCAHHBIX
yriax, yriax MexIay XopJaamu (CeKyIIMMH) M yIiie MEXIy KacaTeIbHOW M XOPAOH MpH pelieHHH
reOMEeTPUUYECKUX 3a7au.
Bnanetr MOHSATHEM OMHMCAHHOTO YETHIPEXYrOJNbHUKA, MPHUMEHATh CBOWCTBA OMHCAHHOTO
Y4eThIPEXYTOJIbHUKA MIPH PEIICHUU 3a]1a4.
[TpuMeHsATh MONyYCHHBIE 3HAHUS HAa MPAKTHKE — CTPOUTh MAaTEMaTHYECKHWE MOJEIH IS 3a/ad
peaIbHOM JKU3HU M TPOBOAUTH COOTBETCTBYIOIIME BBIYHCICHUS C MPUMEHEHHEM MOA00us U
TPUTOHOMETPHH (ITOJIB3YSACh, TJIe HEOOXOAMMO, KATBKYISATOPOM).

Kypc «BeposiTHOCTb ¥ CTATHCTHKA)»

W3BnekaTh U npeoOpa3oBbIBaTh HMHGOpPMAILMIO, NMPEACTABICHHYIO B BMJE TaOJHI, AUArpamM,
rpaduKoB; IPEACTABIATH JaHHbIE B BUJIE€ TaOJIUL, 1Uarpamm, rpaguKkos.

OnucelBaTh [aHHBIE C IOMOIIBIO CTATUCTUYECKUX IIOKa3aTelell: CpPeJHUX 3HAYEHUH U Mep
paccenBaHus (pa3Max, JUCTIEPCHS U CTaHIapTHOE OTKJIOHEHHE).

HaxoauTe 4acTOTBI YMCIIOBBIX 3HAYEHHUH M YacTOThl COOBITHI, B TOM 4YHCIE IO pe3yiabTaraMm
M3MEPEHUI 1 HAOIIOICHUH.

HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITMM B OMBITaX, 3Has BEPOSATHOCTU 3IIEMEHTAPHBIX
COOBITHH, B TOM YHCJI€ B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
Hcnonp3oBark rpaduueckue MOJENTU: JAEPEeBO CIy4aifHOro SKCHEpUMEHTa, AMarpamMmbl Jiiepa,
YHCIIOBas MpsMasl.

OnepupoBarh NOHATUAMHU: MHOKECTBO, TOJIMHOKECTBO; BBITIOJIHATH ONEPALMK HAJl MHOKECTBAMMU:
o0beIMHEHNE, NepecedeHHe, [OMOJIHEHHUE; IEePEUNCIsITh JJIEMEHThl MHOXKECTB; NPUMEHSATh
CBOMCTBAa MHOKECTB.

Hcnonp3oBath rpaguueckoe NMpeACcTaBI€HUE MHOXKECTB M CBSI3€H MEXIy HUMM JJi ONKCAHUS
MPOLIECCOB U SIBIICHUM, B TOM YHWCIE NPHU PEIIeHUH 3ajad U3 APYruX Y4eOHBIX MPEIMETOB U
KYpPCOB.

9 KJACC
Kypc «Aaredpa»

Yuciaa 1 BLIYUCTICHUS

CpaBHMBATh U YNOPSAOYMBATH PAIUOHATBHBIE U UPPAILIMOHATIBHBIE YHCIIA.

BreimonasaTe  apudmeTrnyeckue IEHCTBUS C palMOHATBHBIMH YHCJIAMHU, COYeTass YCTHBIE U
MMACbMEHHBIE IPUEMBI, BBIIIOJHITH BBIYUCIEHUS C UPPALMOHAIBHBIMU YUCIAMH.

Haxonute 3HaueHHWs cTeNeHEd ¢ MeJbIMH TMOKa3aTeIsIMH M KOPHEW; BBIYUCIATH 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUN.



OKpyrnATh JNEHCTBUTEIBHBIE 4YHCIIA, BBIIOJIHATH NPUKHUIKY PpE3yJIbTaTa BBIYMCICHHH, OLEHKY
YUCJIOBBIX BBIPAXKECHUM.

YpaBHeHUsI 1 HEepaBEHCTBA

Pemarp nuHelHbIE M KBaJApaTHbIE ypaBHEHUS, YPAaBHEHUs, CBOSIIMECS K HUM, IpocTeiiine
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pemarp cucreMbl ABYX JMHEWHBIX YPaBHEHHH C JByMSI IIE€PEMEHHBIMHM M CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABIIACTCS JIMHEHHBIM.

Pemrate TekcTOBBIE 33aUM aNreOpandecKuM CIIOCOOOM C MOMOIIBIO COCTABJICHUS! YPaBHEHHS WIN
CUCTEMBI IBYX YPAaBHEHHH C JBYMs IEPEMECHHBIMU.

[IpoBoauTh IpOCTEHIINE WCCIECIOBAaHUS YPAaBHEHUM M CHUCTEM YPAaBHEHUN, B TOM YHCIE C
IPUMEHEHHEM TpapUuecKuX IMpeACTaBICHUN (YCTaHaBIMBAaTh, UMEET JM YPAaBHEHUE WJIM CHUCTEMa
YPaBHEHUH pELLEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemare nuHelHble HEPABEHCTBA, KBAApaTHbIE HEPABEHCTBA; U300paXkaTh pellICHHE HEPAaBEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PELICHUE C TIOMOIIBIO CUMBOJIOB.

Pemarp cuctemMpl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOUIME KBaJApaTHOE
HEpaBEHCTBO; M300pakaTh pEIIEHHE CHUCTEeMbl HEPAaBEHCTB HA YHCIOBOM MPSMOM, 3alHCHIBATH
pelIeHne C IIOMOIIBIO CHMBOJIOB.

Hcnons30BaTh HEpABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a1a4.

DOyHKIUH

PacnioznaBate (yHKIMM U3y4eHHBIX BHUAOB. [loka3piBaTh CXEMaTHYECKH pACIIOJIIOKEHHE Ha
KOOPJIMHATHOMH MJI0CKOCTU TpaduKOB

dysxmmii Buma: y = kx, y =kx + b,y = k/x, ymax2+ b x +cc, y = x%, y=Vx, y = | x I B 3aBuCHMOCTH
0T 3Ha4YeHul K03((UIMEHTOB;0NICHIBAaTh CBOMCTBA (PYHKLIUH.

Ctpouth 1 n300paxkaTh CXEeMaTHUECKU rpa(uKu KBaIpaTUIHBIX

(GyHKLIMH, ONUCHIBATh CBOMCTBA KBaJAPAaTHUHBIX (PYHKIHMI 110 UX rpadukam.

Pacnio3naBate KBaIpaTHuHyr0 (YHKIHIO TIO (QOpMylie, NPUBOAWUTH IMPHUMEPHI KBaJIPAaTUIHBIX
(byHKUUI U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

ApudmMernyeckasi ¥ reoMeTpuYecKasi IpOrpeccuu

Pacrnio3HaBaTh apupMeTHIECKYIO M TEOMETPUYECKYI0 IIPOTrPECCUH MTPH pa3HbIX Crloco0ax 3aJaHMusl.

BEIMONHATE  BBIYMCICHUS C  HWCHOJB30BaHHMEM (opMyd N-To uwieHa apupMETHYECKOH U
TFEOMETPUUYECKOM MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl IOCIEI0BATEILHOCTH TOUKAMHU Ha KOOPIMHATHON TIIOCKOCTH.

Pemarp 3amauM, CBSI3aHHBIE C YHMCIOBBIMH IIOCJIENOBAaTEIBHOCTSMH, B TOM YHCIE 3aJadyd M3
peabHOM >KU3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).

Kypc «I'eomerpus»
3HaTh TPUTOHOMETPUYECKHE (DYHKIMH OCTPBIX YIJIOB, HaXOJUTh C UX IMOMOUIbIO DPa3IUYHBIE
AJIEMEHTHl TPSAMOYTOJBHOTO TPEYroJbHUKA («PEIICHHWE MPSIMOYTOJIbHBIX TPEYrOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KAIBKYIIATOPA) JUIMHBI U YTJIbI 1711 HETAOJUYHBIX 3HAUCHUI.
[Tonb3oBaTbes popmynamMu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKJIECTBOM JIJIS
HaXO0XACHHS COOTHOILIEHUIN MEXy TPUTOHOMETPUYECKUMH BETUYUHAMHU.
Hcnonp3oBath TEOpeMbl CHHYCOB M KOCHHYCOB JUISI HAXOXKIEHHUS Ppa3IUYHBIX 3JIEMEHTOB
TPEyrojibHUKa («pelIeHne TPEeyroJbHUKOB»), MPUMEHATh MX MpPU PELICHHH T'€OMETPHUYECKUX
3a1a4.
Brnanets nonstusMu npeoOpa3oBaHus 000U, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX QUTYP.
[Tonb30BaTbes cBONCTBAMU MO100USI MPOU3BOJIBHBIX (PUTYP, YMETh BHIYHUCIATh AJIMHBI U HAXOIUTh
yIIIbl y ToA00HBIX Guryp. IIpumMeHaTbCcBOMCTBANIONO0MS B TPAKTHYECKUX3aJauax.
YMeTh NpUBOAUTH MIPUMEPHI TOA0OHBIX PUTYp B OKPYKAIOIIEM MHUPE.
ITonb30BaTbes TEOpEMaMH O NMPOU3BEACHUM OTPE3KOB XOPJ, O IPOU3BEIEHUN OTPE3KOB CEKYIIUX,
0 KBaJpare KacaTeJIbHOM.
[Tonp30BaTbcs BEKTOpaMH, IOHUMATh UX FEOMETPUUECKUN U (PU3NUECKUN CMBICII, IPUMEHSTh UX B
pELIeHNN TeOMEeTPUYECKUX U (PU3NUECKUX 3ajay.
[IpuMeHsITH cKaIIpHOE IPOU3BEIEHNE BEKTOPOB AJIs1 HAX0XK/IEHUS AJIMH U YIJIOB.
[Tonb30BaTbcs METOOM KOOPAMHAT Ha IUNIOCKOCTH, IPUMEHSTH €r0 B PEIIEHUH T€OMETPHUUECKUX U
MIPaKTUYECKUX 3ajad.



Bnagersp NOHATHUSAMH NPAaBWIBHOTO MHOTOYTOJIBHMKA, IJIMHBI OKPYKHOCTH, JJIMHBI JyT'U
OKPYKHOCTH Y PaJMaHHON MEPBI yIila, yMETh BBIYUCIIATH IUIOLIAb Kpyra U €ro 4acTei.
IIpuMEHATH OTYYEHHBIE YMEHUS B IIPAKTHYECKUX 3a1a4ax.

HaxoauTs ocu (WM HEHTPBI) CHMMETPUH (PUTYp, TPUMEHSATh IBUKEHHUS TUNIOCKOCTH B MPOCTEHIITNX
ClIyyYasx.

IIpuMeHATH MOTy4YEHHBbIE 3HAHUS HA IPAKTUKE — CTPOUTH MATEMATHUYECKUE MOJEIU I 3a1ad
peanbHON JKU3HU U IPOBOJUTH COOTBETCTBYIOIIUE BBIYMCIEHHS C HPUMEHEHHEM I0100Usd U
TPUTOHOMETPUYECKHUX (PYHKIUH (ITOIB3YsICh, T HEOOXOMMO, KAJIbKYISTOPOM).

Kypc «BeposITHOCTB M CTATHCTHKA»
W3Bnekats u mnpeoOpa3oBbIBaTh MHGOpPMAIMIO, MPEJCTABICHHYIO B Pa3jMYHbIX HCTOYHHKAX B
BUIe TaOIHII, AUarpamMm, rpauKoB; MPEACTABIATh JaHHbIC B BHJIE TAOJIHUL, TUarpaMM, rpadukos.
Pemarp 3amaun  opraHM30BaHHBIM IEepeOOPOM BapHAHTOB, a TakXKe€ C HCIOJIb30BAHUEM
KOMOWHATOPHBIX MPAaBUII U METOJIOB.
Hcnonws30BaTh onucarenbHble XapaKTEPUCTUKU JUIsI MACCUBOB YMCIIOBBIX JIaHHBIX, B TOM YHCIIE
CPEIHHME 3HAYCHUS U MEPHI PACCEUBAHUA.
HaxomuTh 4yacTOThl 3HauY€HUNW M YACTOTHI COOBITUS, B TOM YHCJE MOJb3YSICh pe3ysbTaTaMu
IIPOBEAEHHBIX U3MEPEHUN U HAOIIOCHUM.
HaxomuTh BEpOSTHOCTH CIIy4aiHBIX COOBITHII B M3YYEHHBIX OIBITaX, B TOM YHCIIE B OMbBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEpUSAX HCIBITAHUN /10 NEPBOrO yclexa, B
cepusix ucnblTaHuii bepryiu.
HNmeTts nipeacraBiieHUe O CIIy4alHOW BEJIMYMHE U O PACIIPENCIICHUN BEPOATHOCTEM.
HNmets mpencrtaBieHue O 3aKOHE OONBIIMX 4YHCENl KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aiilHOM U3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOJE U OOLIECTBE.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «<MATEMATHKA»

5 kaacc:
Ne | HammeHOBaHMe pa3zienoB U TEM KosmuecTBo yacoB DNEKTPOHHBIE
n/m MIPOrPaMMBI BCETO | KOHTPOJIb- | MpaKTH4e (mudpoBsIe)
HBIE CKHE oOpasoBarenbHbIe
paboThl paboThl pecypcbl
Pasnenl.HarypanbHbie uncia. 43 3 https://uchi.ru/
JIeficTBuUS ¢ HATYpATLHBIMU https://globallab.org/ru/
YHCIIaMH https://resh.edu.ru/
Pasnen 2. Harnsinaas 12 https://mob-edu.com/ui
reometpus. Jluauu Ha https://foxford.ru/
IJIOCKOCTH http://school-
Paznen 3. OOBIKHOBEHHBIE 48 2 collection.edu.ru/collectio
Apobu n/matematika/
Pasnen 4. Harnsannas 10 https://www.yaklass.ru/
TCOMETpHUSL. MHOI‘O}H‘OHLHHKI/I httpSI//UfOk.lC.l’U/
Paznen 5./lecaruunbie 1poou 38 2 https://mwww.imumKk.ru/
Pazyien 6. Harnsinnas 9 1 https://edu.skysmart.ru/
reometpusi. Tena u puryps B https://videouroki.net.ru/
POCTPAHCTBE http://www.bymath.net
Paznen 7. IloBTopenue u 10
000011IEHNE
OBIIEE KOJIMYECTBO YACOB 170 8
I1O ITPOI'PAMME
6 kiacc:
Ne | HanmenoBanmue pa3znenoB u tem | KonndectBo yacos DIIEKTPOHHBIE
/T | IpOTpaMMBbl BCETO \ KOHTPOJIbH \ npaktid | (LuGpoBbIE)



https://uchi.ru/
https://globallab.org/ru/
https://resh.edu.ru/
https://mob-edu.com/ui
https://foxford.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
https://www.yaklass.ru/
https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net/

ple pabOTHl | eCKHe oOpa3oBaTenbHbIC
paboTHl | pecypcChl

Paznenl. HatypanbHblie uncna. 30 2 https://uchi.ru/
JelicTBHS ¢ HATYPaIbHBIMU YHCIT https://globallab.org/ru/
amMu https://resh.edu.ru/
Pasnen 2. HarnsgHast reomeTpust. 7 https://mob-edu.com/ui
[IpsiMble Ha MJIOCKOCTH https://foxford.ru/
Pasznen 3. JIpoOu 32 2 http://school-
Pa3pmen 4. Harnsinnast reomerpus) 6 collection.edu.ru/collectio
Cummerpust n/matematika/
Paznen 5. Beipaxenus ¢ 6 https://www.yaklass.ru/
OyKBaMu https://urok.1c.ru/
Paznen 6. Harnsgaast reometpust. 14 1 https://www.imumk.ru/
@urypsl Ha IJIOCKOCTH https://edu.skysmart.ru/
Paszen 7. ITonoXuTenbHBIE U 40 2 https://videouroki.net.ru/
OTPHUIATEIIBHBIC YUCIIA http://www.bymath.net
Paznen 8. IlpencraBnenue 6 1
JAHHBIX
Paznen.9. Harnsignas reomerpus. 9
Durypsel B IpOCTPAHCTBE
Paznen 10. [ToBTopenwue, 20 1
000011IeHNEe, CHCTEMATH3AINS

OBIIEE KOJIMYECTBO YACOB 170 9

110 ITPOTPAMME

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA»

7 Kjacc:
Ne | HanmenoBanue pas3znenoB u tem | KonndecTtBo yacos DNEeKTPOHHBIE
/Tl | MPOrpaMMBbl BCEro KOHTPOJb | mpaktud | (HU(pOBHIE)
HbIE €CKHe oOpasoBarebHbIe
paboThI paboTel | pecypehl
Paznen 1. Yucna u 25 2 https://uchi.ru/
BBIUMCIICHNS. ParinoHanbHbIE https://globallab.org/ru/
qHCIIa. https://resh.edu.ru/
Paznen 2. AnreGpanueckue 27 1 https://mob-edu.com/ui
BBIPAXKCHUSI. https://foxford.ru/
Pasnen 3.YpaBHenus u 20 1 http://school-
HEPABEHCTBA. collection.edu.ru/collectio
Pasnen 4. KoopauHaTte! u 24 2 n/matematika/
rpapuku. PyHKUUH. https://www.yaklass.ru/
Pasnen 5.IToBropenue u 6 https://urok.1c.ru/
00001eHHE. https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net
OBIIEE KOJIMYECTBO YACOB 102 6
I1O ITPOI'PAMME
8 kuacc:
Ne | HammeHoBaHue pa3zenoB U TeEM KommuecTBo gacoB DeKTPOHHBIE
/i pOrpamMMbl BCETO KOHTPOJIb | MIPaKTU4 (uudpoBkIe)
HBIE €CKHe oOpa3oBarenbHbIE
paboTsI paboTsI pecypcbl



https://uchi.ru/
https://globallab.org/ru/
https://resh.edu.ru/
https://mob-edu.com/ui
https://foxford.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
https://www.yaklass.ru/
https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net/
https://uchi.ru/
https://globallab.org/ru/
https://resh.edu.ru/
https://mob-edu.com/ui
https://foxford.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
https://www.yaklass.ru/
https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net/

Pasnen 1. Yucna u 15 1 https://uchi.ru/
BeIunciicHus. KBaaparHsie https://globallab.org/ru/
KOpHH https://resh.edu.ru/
Paznen 2. Yucia v BBIYKCIIEHUS. 7 https://mob-edu.com/ui
Cremnens ¢ IeIBIM ITOKa3aTelIeM https://foxford.ru/
Pasnen 3. Anrebpandeckue 5 1 http://school-
BeIpaKeHUs. KBagpaTHbIid collection.edu.ru/collectio
TPEXUIICH n/matematika/
Pasnen 4. AJII‘CGpaI/IlIGCKI/Ie 15 1 https://www.vaklass.ru/
BhIpaKEHUS. AreOpandeckas https://urok.1c.ru/
Apo0b https://www.imumk.ru/
Pasnen 5. YpaBnenuns u 15 https://edu.skysmart.ru/
HepasencTBa. KBaaparTneie https://videouroki.net.ru/
YpaBHCHUS http://www.bymath.net
Paznen 6. YpaBuenus u 13 1
HepaBeHcTBa. CHCTEMBI
ypaBHEHUI
Paznen 7. YpaBHeHus u 12 1
HepaBeHcTBAa. HepaBeHcTBa
Paznen 8. ®ynkunu. OcHOBHbBIE 5
HIOHSITHS
Paznen 9. dynkium. 9 1
YucnoBbie QyHKIUH
Paznen 10. [ToBTOpeHuE 1 6
000011IEHNE

OBIIEE KOJIMYECTBO YACOB 102 6

I10 ITPOTPAMME

9 kjaacc:
Ne | HaummeHoBaHuE pa3ieiaoB U TEM KonnuecTBo yacos DJIEeKTPOHHBIE
n/m pOrpamMMbI BCETO | KOHTPOJb | MPaKTH- (mdpoBsIe)
HEIE YeCcKue oOpa3oBaTebHbIC
paboThl paboThHI pecypchl

Paznen 1. Yucia v BBIYUCICHHUS. 9 1 https://uchi.ru/
JleficTBUTEIbHBIC YHCIIA https://globallab.org/ru/
Paznen 2. YpaBuenust u 14 1 https://resh.edu.ru/
HEpaBEHCTBA. Y PaBHEHHUS C https://mob-edu.com/ui
OJTHOM TICPEMEHHO https://foxford.ru/
Paszen 3. YpaBHeHus u 14 http://school-
HepaBeHCTBAa. CUCTEMBI collection.edu.ru/collectio
ypaBHEHUI n/matematika/
Pazpen 4. VpasHenus u 16 1 https://www.yaklass.ru/
HepaBeHcTBa. HepaBeHcTBa https://urok.1c.ru/
Pazpen 5. @ynkuuu 16 1 https://www.imumk.ru/
Paznen 6. Huciossie 15 https://edu.skysmart.ru/
IIOCJIEI0BATEIEHOCTH https://videouroki.net.ru/
Paznen 7. IloBropenue, 18 1 http://www.bymath.net
00001IeHne, CUCTEMATU3ALIUS
3HAHUI

OBIIEE KOJIMYECTBO YACOB 102 5

110 ITIPOTPAMME

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPHS»



https://uchi.ru/
https://globallab.org/ru/
https://resh.edu.ru/
https://mob-edu.com/ui
https://foxford.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
https://www.yaklass.ru/
https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net/
https://uchi.ru/
https://globallab.org/ru/
https://resh.edu.ru/
https://mob-edu.com/ui
https://foxford.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
https://www.yaklass.ru/
https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net/

7 kjaacc:

Ne | HamMeHOBaHM€ pa3ienoB U TEM KonnuecTBo yacos DNEeKTPOHHBIE
n/m IpOrpamMMbI BCETO KOHTpO- | IpaKTH- (urdpoBsbie)
JBHBIC YeCKUe o0Opa3oBaTeNbHbIC
paboTel | pabOThI pecypcbl
Paznen 1. [pocreiimme 14 1 https://uchi.ru/
reoMeTpuYecKue GUrypsl U UX https://globallab.org/ru/
cBoicTBa. M3mepenue https://resh.edu.ru/
T€OMETPHUECKUX BEJTHUHH. https://mob-edu.com/ui
Paznen 2. TpeyronbHUKH 22 1 https://foxford.ru/
Pasnen 3. I[lapannensHble 14 1 http://school-
npsiMbIE, collection.edu.ru/collectio
CyMMa YIJIOB TPEYroJIbHUKA n/matematika/
Pazpen 4. OxpyxHOCT 1 14 1 https://www.yaklass.ru/
Kpyr. ['eomeTpuyeckne https://urok.1c.ru/
HOCTPOCHU https://www.imumk.ru/
Pazpen 5. IloBropeHue u 4 https://edu.skysmart.ru/
000011eHNE 3HAHWH. https://videouroki.net.ru/
http://www.bymath.net
OBHIEE KOJIMYECTBO YACOB 68 4
1O ITPOI'PAMME
8 kaacce:
Ne | HanmenoBanwue pa3znenos u teM | KonndectBo yacos DNEKTPOHHBIE
/11 | IPOTPaMMBI BCETO KOHTpOJ | mpakTud | (udpoBbIe)
bHBIE €CKHe oOpasoBarebHbIe
paboThl | pabOTBI | pPECypChI
Paznen 1. YeThpEXyroibHUKH 12 1 https://uchi.ru/
Paznen 2. Teopema Daneca u 15 1 https://globallab.org/ru/
TEopeMa O MPONOPIIHOHATBLHBIX https://resh.edu.ru/
OTpe3Kax, MoJJOOHbIE https://mob-edu.com/ui
TPEYrOJbHUKH https://foxford.ru/
Paznen 3. [nomas. 14 1 http://school-
Haxoxnenne momanei collection.edu.ru/collectio
TPEYTOJIHHUKOB U n/matematika/
MHOTOYTOJIBHBIX PUTYp. https://www.yaklass.ru/
ITnomanm mogo6HsIX duryp https://urok.1c.ru/
Paznen 4. Teopema IMudaropa u 10 1 https://www.imumk.ru/
HayaJla TPUrOHOMETPHH https://edu.skysmart.ru/
Pasnen 5. Yrisl B OKpY>KHOCTH. 13 1 https://videouroki.net.ru/
Bnucannbie 1 onrcaHHEIC http://www.bymath.net
YETBIPEX YT OJIbHUKH.
KacaTenbHbIe K OKPY>KHOCTH.
Kacanue OKpyXKHOCTH.
Paznen 6. [ToBTOpenue, 4
0000111eHNe 3HAHUT.
OBHIEE KOJIMYECTBO YACOB 68 5
1O ITPOI'PAMME
9 kanacc:

| Ne | Hammenopauue paszieno u tem |

KonunuectBo yacos

DJEKTPOHHBIE



https://uchi.ru/
https://globallab.org/ru/
https://resh.edu.ru/
https://mob-edu.com/ui
https://foxford.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
https://www.yaklass.ru/
https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net/
https://uchi.ru/
https://globallab.org/ru/
https://resh.edu.ru/
https://mob-edu.com/ui
https://foxford.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
https://www.yaklass.ru/
https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net/

n/n IIPOrpPaMMbI BCET0 KOHTPOJI | IPaKTH- (unpoBrie)
bHBIC YeCcKHe oOpazoBaTenbHbIC
paboTbl | paboThI pecypcsl
Pasnen 1. Tpuronomerpusi. 16 1 https://uchi.ru/
Teopembl KOCHHYCOB U CHHYCOB. https://globallab.org/ru/
Perrenue TpeyrobHUKOB. https://resh.edu.ru/
Paznmen 2. 10 1 https://mob-edu.com/ui
[Tpeobpa3zoBanue Moao0ous. https://foxford.ru/
MeTtpuueckre COOTHOIICHHUS B http://school-
OKPY)KHOCTH collection.edu.ru/collectio
Paznen 3. Bekropsl 12 n/matematika/
Pasnien 4. [lekapToBsl 9 https://www.yaklass.ru/
KOOPJAMHATHI HA JIOCKOCTH https://urok.1c.ru/
PaznensS. IlpaBuinbHBIE MHOTOYT 8 1 https://www.imumk.ru/
OJIBHHUKH. [{TMHA OKPY)KHOCTH U https://edu.skysmart.ru/
Iomaas Kpyra. Beraucienue https://videouroki.net.ru/
1omanen http://www.bymath.net
Pazpgen 6. JIB>keHUS IIJIOCKOCTH 6
Paznen 7. IloBTopenue, 7 1
0000111eHHE, CUCTEMATH3AIIHS
3HAaHUU
OBILIEE KOJIMYECTBO YACOB 68 4

110 ITPOTPAMME

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

«BEPOATHOCTb U CTATUCTUKA»

7 kiacc:
Ne | HammeHOBaHMe pa3zienoB U TEM KonnyecTBo yacos DNEeKTPOHHBIE
I/ MIPOrPaMMBI BCETO KOHTPOJI | MpaKTU4 (mudpoBsbIe)
bHBIE eCKHe oOpa3oBarenbHbIE
paboTel | paboThI pecypcbl
Pasnen 1. Ipeacrasienue 7 https://uchi.ru/
JTAHHBIX https://globallab.org/ru/
Paznen 2. OnmcarenpHas 8 https://resh.edu.ru/
CTaTUCTHKA https://mob-edu.com/ui
Paznen 3. Cayuaiinas 6 1 https://foxford.ru/
U3MEHYUBOCTD http://school-
Pasnen 4. Beenienue B Teopuio 4 collection.edu.ru/collectio
rpaoB n/matematika/
Paznen 5. BepositHOCTD 1 4 1 https://www.yaklass.ru/
YacTOTA CIyYaHOTO COOBITUS https://urok.1c.ru/
Paznen 6. O6061menue, 5 https://www.imumk.ru/
KOHTPOJTb https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net
OBIIEE KOJIMYECTBO YACOB 34 2
I10 ITPOI'PAMME
8 kaacc:
Ne | HammeHOBaHMe pa3zienoB U TEM KonnuecTBo yacos DeKTPOHHBIE
/11 MpOrpaMMbl BCETO ‘ KOHTPOJI ‘ MIPaKTUY (mdpoBbIe)



https://uchi.ru/
https://globallab.org/ru/
https://resh.edu.ru/
https://mob-edu.com/ui
https://foxford.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
https://www.yaklass.ru/
https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net/
https://uchi.ru/
https://globallab.org/ru/
https://resh.edu.ru/
https://mob-edu.com/ui
https://foxford.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
https://www.yaklass.ru/
https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net/

bHbIE ecKHe oOpa3oBaTenbHbIC
paboTel | paboThI pecypchl
Paznen 1. IloBropenue kypca 7 4 https://uchi.ru/
KJ1acca https://globallab.org/ru/
Pazgen 2. OnucarenpHast 4 https://resh.edu.ru/
cratucTuka. PaccenBanue https://mob-edu.com/ui
JTAHHBIX https://foxford.ru/
Paznen 3. MHoxecTBa 4 http://school-
Pasnien 4. BepositHoCTh 6 1 collection.edu.ru/collectio
CITy4aifHOr0 COOBITHS n/matematika/
Paznen 5. Beenenue B Teopuro 4 https://www.yaklass.ru/
rpadoB https://urok.1c.ru/
Paznen 6. CnygaiiHbie cOOBITHS 8 1 https://www.imumk.ru/
Paznen 7. O6001ieHuE, 4 https://edu.skysmart.ru/
KOHTPOITb https://videouroki.net.ru/
http://www.bymath.net
OBIIEE KOJIMYECTBO YACOB 34 2
I10 ITPOI'PAMME
9 kiacc:
Ne | HammMeHOBaHMe pa3zienoB U TEM KonnyecTBo yacos DNEeKTPOHHBIE
I/ MIPOrPaMMBI BCETO KOHTPOJI | MpaKkTHu4 (mdpoBsIe)
bHBIC ecKue o0Opa3oBaTeNbHBIC
paboTel | paboOThI pecypcebl
Paznen 1. [ToBropenue kypca 8 4 https://uchi.ru/
KJj1acca https://globallab.org/ru/
Paznen 2. DaeMeHTHI 4 https://resh.edu.ru/
KOMOHWHATOPHKH https://mob-edu.com/ui
Paznen 3. ['eomerpuueckast 4 1 https://foxford.ru/
BEPOSITHOCTH http://school-
Paszen 4. Ucnbitanus Bepryim 6 collection.edu.ru/collectio
Paznen 5. Cnyuaiinas BennunHa 6 1 n/matematika/
Paznen 6. O6061meHME, 10 https://www.yaklass.ru/
KOHTPOJTb https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net
OBIIEE KOJIMYECTBO YACOB 34 2

110 ITPOTPAMME



https://uchi.ru/
https://globallab.org/ru/
https://resh.edu.ru/
https://mob-edu.com/ui
https://foxford.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
https://www.yaklass.ru/
https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net/
https://uchi.ru/
https://globallab.org/ru/
https://resh.edu.ru/
https://mob-edu.com/ui
https://foxford.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
https://www.yaklass.ru/
https://urok.1c.ru/
https://www.imumk.ru/
https://edu.skysmart.ru/
https://videouroki.net.ru/
http://www.bymath.net/
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