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Y4eOnbiii kypc «MaTtemaTuka»
HHOACHUTEJIBHAS 3AIIMCKA

[TpropuTeTHBIMH LIEAAMU O0yUEHUSI MaTEMATHUKE B D—OKJlaccax sIBIISIOTCS:

® TPOJODKCHHWE (OPMUPOBAHUS OCHOBHBIX MAaTEMAaTHUECKMX IOHATHUH  (YMCIIo,
BEJIMYMHA, TeOMeTpuueckas ¢urypa), oOeCIeYnBalOIUX HPEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHus 00yUarOMINUXCs;

® Dpa3BUTHE UHTEUICKTYAJbHBIX M  TBOPYECKUX CIIOCOOHOCTEH  OOYYarOMIMXCH,
MO3HABATEIIHOM AaKTUBHOCTH, HCCIIEIOBATEIbCKMX YMEHUH, MHTEpeca K H3Y4EeHUIO
MaTeMaTHKH;

e [0J[BeJICHUE O0YJaIOIUXCs Ha TIOCTYITHOM JUI HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTEeMaTUKU U OKPYKAIOLIETO MHUPA;

e (dopmupoBaHue  (QYHKIMOHATHHOM  MaTeMaTHYECKOW  TPAMOTHOCTH:  YMEHHSA
pacno3HaBaTh MaTeMaTH4YeCKUe OOBEKThl B pEaJbHBIX JKU3HEHHBIX CHTYaIUsX,
NPUMEHATh OCBOCHHBIC YMEHHS Ul PELICHHs NPaKTHKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETHPOBATh TOJIYYCHHBIC pE3YyJIbTaThl M OIEHHBATh MX HA COOTBETCTBHE
IIPAaKTHUYECKON CUTYyalLUH.

OCHOBHBIC JIMHUU COZAEP)KaHUS Kypca MaTeMaTHKH B 5—6 Kiaccax — apuMeTHyecKas u
reoMeTpUYIecKasi, KOTOPbIE Pa3BHBAIOTCS MapauIeNbHO, KaKAas B COOTBETCTBUU C COOCTBEHHOM
JIOTHKOW, OJTHAKO, HE HE3aBHCUMO OIHA OT APYrod, a B TECHOM KOHTAaKTe M B3aWMOJCHCTBUU.
Taxke B Kypce MareMaTHKH MPOMCXOIUT 3HAKOMCTBO C 3JIEMEHTAMH alreOpbl M OMHUCATETLHON
CTaTUCTHUKH.

N3ydenue apu(MeTH4ecKoro marepualia Ha4MHAETCS CO CHUCTEMAaTH3allMd M Pa3BHTHUS
3HaHUI 0 HATypaIbHBIX YHCJIaX, MOJTYYEHHBIX Ha YPOBHE HAUYaIbHOTO 001ero oopazosanwus.[Ipu
3TOM COBEpPUICHCTBOBAHHME BBIYMCIUTEIHLHON TEXHUKH U (HOPMUPOBAHHE HOBBIX TEOPETUUCCKUX
3HaHUI coueTaeTcss ¢ Pa3BUTHUEM BBIYHUCIMTEIBHOM KyJIbTYphl, B YaCTHOCTU C OOy4eHHEM
MPOCTEHITNM MPpUEMaM MPUKUIKU U OLIEHKU Pe3yJIbTaTOB BhIUMCICHUH. V3yueHne HaTypaabHbBIX
YHCeN MPOAOIDKAETCs B 6 Kilacce 3HaKOMCTBOM C HAa4aIbHBIMH MTOHATUSMHU TEOPUH JIETUMOCTH.

Hauano m3yuenus OOBIKHOBEHHBIX W JIECATHYHBIX JIpoOeil OTHECEHO K 5 kiaccy. DTo
NEPBbI 3Tanm B OCBOGHHMHU ApoOel, Korja MPOMCXOJIUT 3HAKOMCTBO C OCHOBHBIMU HJESMH,
noHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JApoOeil B IMOJHOM oO0beMe
MIPEIIECTBYET M3YyYSHHIO JECATHYHBIX APOOeH, 4To I1eecoo0pa3HO € TOYKU 3PEHHUS JIOTHKH
W3JIOKEHUST YUCIIOBOW JIMHWHM, KOTJAa TpaBUja JEHCTBHH C JECATHYHBIMU IPOOSIMH MOKHO
00OCHOBaTh YK€ M3BECTHBIMU aJTOPUTMAMU BBINOJHEHUs JEHCTBUH ¢ OOBIKHOBEHHBIMU
IpoOsiMU. 3HAKOMCTBO C JECATUYHBIMHM JIPOOSIMH PACHIMPUT BO3MOXKHOCTU JJIi NOHUMAaHMS
00yJaroIMUMUCS TTPUKIIQJTHOTO TPUMEHEHHST HOBOW 3aIlTUCH TIPU M3YYCHUHU IPYTUX MPEIMETOB U
MIPH TPAKTHYECKOM HCTIONb30BaHuu. K 6 Kilaccy OTHECeH BTOPOH dTam B M3ydeHUH ApoOei, re
MIPOUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUs M NpeoOpa3oBaHUs ApoOei, ocBoeHHe
HOBBIX BBIYHCIIUTEIBHBIX AITOPUTMOB, OTTAYMBAaHHE TEXHUKU BBIYMCICHHH, B TOM YHCIIE
3HAYCHUH BBIPAKEHHHA, COAEPIKANINX M OOBIKHOBEHHBIC, W JCCATUYHBIC IPOOH, YCTaHOBIICHHE
CBsI3EH MEXIy HUMH, PaCCMOTpEHHE MPHUEMOB pElIeHHs 3ahad Ha apodu. B Hawane 6 kiacca
MIPOUCXOUT 3HAKOMCTBO C ITOHATHEM MPOLIEHTA.

OCOOEHHOCTBIO M3YYEHHUS IMOJIOKUTENbHBIX M OTPULATEIbHBIX YHUCEN SBISIETCS TO, YTO
OHH TaK)ke MOTYT paCCMaTPHUBATHCS B HECKOJIBKO ITAroB. B 6Kitacce B Havase U3y4eHUs] TEMBI
«[TomoxxuTenpHBIE U OTPHIIATENBHBIC YKCay BbIeseTcss nmoarema «llemsie yncna», B paMkax
KOTOPOHM 3HAKOMCTBO C OTPULIATENIbHBIMU YUCIIAMHU U JIEMCTBUSAMH C TIOJIOKHUTEIbHBIMH U



OTPULIATEIIEHBIMU YUCIAMH IIPOMCXOJUT HAa OCHOBE COAEPIKATENBHOI0 NOAX0Aa. DTO MO3BOJISET
Ha JOCTYITHOM YpOBHE IIO3HAKOMHUTh OOYYAIOLIMXCS IMPAKTHUYECKHM CO BCEMH OCHOBHBIMH
MOHATUSIMH TE€MbI, B TOM YHWCJIC€ U C MPaBUJIAMH 3HAKOB INPH BBITOJHEHUU apU(PMETHUECKUX
neiictBuil. M3yueHue panMoHaAIbHBIX YHCEI HAa 3TOM HE 3aKOHUYHUTCA, a OyIeT MpPOJOJIKEHO B
Kypce anreopsl 7 kiacca.

[Ipu oOyueHMHM peIIEHUIO TEKCTOBBIX 3agad B 5—6 KjaccaX HCHOJB3YIOTCS
apupmMeTHuecKue npuemMsl pemeHus. [Ipu oTpaboTKe BHIYUCIUTENBHBIX HABBIKOB B 5—6 Kiaccax
paccMaTpUBAIOTCSl TEKCTOBbIE 3a7auMl CIEAYIOUIMX BHUJOB: 33JaYd Ha ABWKEHHME, HA 4acTH, Ha
MOKYIIKH, Ha pabOTy M IPOM3BOIUTENBHOCTb, HA MPOLIEHTHI, HA OTHOLICHHUS U MPONOPLUHU.
OOyuaronmecs: 3HAKOMATCS C MPUEMaMH pelIeHHus 3aad nepebopoM BO3MOXKHBIX BapHAHTOB,
yuarcs paboTaTh ¢ HHGOpMaLKeH, MpeICTaBIeHHON B (opMe TaOIHIl WIIA AUArPaAMM.

B mporpamme yuebHoro kypca «MaremaTukay HpeaycMOTpeHO (GOpMHUpOBaHUE
IIPONEIEBTUUECKUX alreOpandyeckux MpeacTaBieHuid. bykBa Kak CHMBOJ HEKOTOPOIO 4Mcia B
3aBHUCHUMOCTH OT MaTe€MaTH4E€CKOI'0 KOHTEKCTa BBOJUTCS IOCTENEHHO. bykBeHHas cUMBOJIMKa
LIIMPOKO HCIIOJIb3YETCSl MPEXAE BCEro s 3allMCU OOIIMX YTBEPXKICHUN U IPEIOKEHHIH,
(dopMyI1, B YACTHOCTHU JAJISi BBIYMCICHHUSI TEOMETPUYECKUX BEJIMYMH, B KQUECTBE «3aMECTHTEIS»
qucIa.

B mporpamme yuebHOro kypca «MaremaTHKa» IpelcTaBiIeHa HarjisgHas TeoMeTpus,
HalpaBjlICHHAs Ha pPa3BUTHE OOpPAa3HOTO MBILIUIEHUS, POCTPAHCTBEHHOIO BOOOpaKEeHUS,
M300pa3sUTENbHBIX yYMEHUH. OTO BaXHBIH H3Tall B M3YyYEHUH TE€OMETPUH, KOTOPBIH
OCYIIECTBIISICTCS HA HAIJSIHO-IPAKTUYECKOM YpOBHE, ONHMpAeTcs Ha HarsgHO-00pa3sHoe
MBIIUIEHHE oOydarommxcs. bonbmas poib OTBOIUTCS MPAKTUYECKOH NEATENLHOCTH, OIBITY,
HKCHEPUMEHTY, MOJIeINpoBaHnt0. O0ydaronecs 3HaKOMATCS ¢ TEOMETPUUECKUMH (UTypaMHUHA
IUIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(UTYypaLUsIMU, ydaTcsl U300paxarh UX Ha
HEJIMHOBAHHOM M KjeTuaTod Oymare, paccMaTpHBalOT UX IpocTeiliiue cBoiicTBa. B mporecce
W3Y4YEHHUsI HAIJIHOW T€OMETPUHN 3HAHUS, MOJYyYCHHbIE 00Y4aloIUMUCA Ha YPOBHE HauyalbHOIO
o011ero o6pazoBaHusl, CUCTEMAaTHU3UPYIOTCS U PACIIUPSIFOTCA.

CornacHo yueOHOMY IUIaHy B 5—6 Kjlaccax M3y4daeTcsi MHTErpUPOBaHHbIHN MpeaMeT
«MaremaTHKa», KOTOpPBIA BKIIFOYaeT apupMETHUECKU MaTepuaia U HarJsAHYI0 T€OMETpHUIo, a
TaK)Xe IPOINEeAEBTUUECKHUE CBEACHMS U3 alnreOpbl, 3J€MEHTHl JIOTUKM M Hayala OMHcaTeIbHOU
CTaTUCTUKH.

Ha u3yuenue yuyeOHoro xypca «Matemaruka» orBoautcs 340 vacos: B 5 kiacce — 170
yacoB (5 4acoB B Heelto), B 6 kimacce — 170 yacoB (5 4acoB B HEACIIO).



COJEPKAHUEOBYYEHUA

5 KJIACC

HartypajbHble 4ynciIa U HYJIb

HarypanbHoe uucno. Psn HatypanpHbix ymcen. Yuciao 0. M3o0paxkeHue HaTypalbHBIX
qycell TOYKaMy Ha KOOPAUHATHOW (YMCIIOBOM) IIPSAMOIA.

[lo3unmoHHas cucreMa cyuclleHHs. PUMckas Hymepauus Kak IPUMEP HENO3UIMOHHOU
CUCTEMBI cuncieHus. JlecaTuuHas cucTema CUMCIICHHUS.

CpaBHeHUE HATYpaJbHBIX YHCEJ, CPAaBHEHUE HATypalbHBIX Yucenl ¢ HyjdeMm. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypalbHbIX YUCEIL.

CrnoxxeHue HaTypalbHBIX 4YHCEJ, CBOICTBO HYJsI IPHU CIOXKEHHU. BbluMTaHue Kak
neiicTBue, 00paTHOE CIOKEHUIO. Y MHOXKEHUE HAaTypaJbHBIX YMCEJI, CBOMCTBA HYJISI U €AMHUIIBI
py YMHOKeHUU. J[efeHne kak AeicTBue, o0paTHOE YMHOXKEHHIO. KOMIIOHEHTHI JeCTBHI,CBSI3b
mexny Humu. lIpoBepka pesynpTaTa apudmeruuyeckoro aeiictBus. IlepemecturenbHoe u
COYETATEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS M YMHOXKEHHUS, PACIPEAEITUTEIbHOE CBOWCTBO
(3aKOH) YMHOKEHHUS.

Hcnons3oBanue OykB uisi 0003HAUYEHUS HEM3BECTHOIO KOMIIOHEHTAa M 3alliCH CBOMCTB
apudmeTuyecKux IeHCTBUI.

JenurenuukpaTHbieuncia,pa3iokeHueHaMHoxuTeNn. [ [pocTeiencocTaBHbIEUUCIIA.
[Ipusnakugenumoctuna2,s,10,3,9.Jlenenuec ocTaTkoMm.

CreneHb C HaTypalbHBIM IOKa3aTelieM. 3amuCh YWCIa B BUJE CYMMBI DPa3psiIHBIX
ClIaraeMbIXx.

UYucioBoe BblpaXkeHUE. DBpluncieHue 3HAYEHUN YHCIOBBIX BBIPAKEHUM, MOPSJIOK
BBINIOJIHEHUS ~ JeicTBUil. lcnonp3oBaHMEe IpU  BBIYMCICHUSAX  IEPEMECTUTEIBHOTO U
COYETATEIbHOI0 CBOMCTB (3aKOHOB) CIIOXKEHHUS M YMHOXKEHUS, paclpelelUTeIbHOr0 CBOMCTBA
YMHOXEHHS.

Jpodu

[IpencraBnenne o npobu Kak crocoOe 3amucu 4acTu BelMudruHbl. OOBIKHOBEHHBIE JIPOOU.
[IpaBuiibHbBIE U HENpaBUIIbHBIE 1pobu. CMenaHHast 1po0b, MpeICTaBIeHHE CMEIIaHHOW JIpoOu B
BUJIE HENpPAaBUIBHOM JApOOM M BbLAEICHHE LENOW YacTW 4YMCiIa W3 HENpPaBUIBHOM JApOOH.
N306pakenunenpoberitoukaMuHauucioBoinpsamoit. OcHoBHoecBoicTBoApoOu. Cokparienue
npobeit. [IpuBenenue npodbu Kk HoBOMY 3HameHaTeno. CpaBHEHHE IPOOEii.

CrnoxxeHue u BblUMTaHUE JpoOed. YMHOXEHHE W JieJeHHe JpoOeil, B3auMHO OOpaTHbIE
npoOu. HaxoxieHue yacTu 1eJ0ro U 1eJ0ro Mo ero 4acTu.

Jecstuunas 3anuck apoOeit. [IpencraBienue aecaTuyHOM qpoOu B BHIE OOBIKHOBEHHOM.
N300paxenune necaTyHbIX ApoOel ToukamMHu Ha 4YMciIoBOM mpsiMoid. CpaBHEHHE JECSITHYHBIX
TpOOEii.

ApudmernueckuesedCTBUACAECATUYHBIMUAPOOIMU. OKPYTIICHUEIECATUYHBIX JIpoOeil.

Pemienue TeKCTOBBIX 32124

Pemennie TekCTOBBIX 3a1ad apu@MeTHuecKuM crocobom. PemieHue noruueckux 3aaad.
Pemenue 3aau nepe6opoM BceX BO3MOXKHBIX BapHaHTOB. Vcronb30BaHue MpU peLIeHUH 3a/1a4
TaOJIMII U CXEM.

Pemenue 3anay, cogepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBL: CKOPOCTb, BPEMSI,
paccTtosiHue, IIeHa, KOJMYECTBO, CTOMMOCTb. ENUHUIBI M3MepeHHs: Macchl, o0beMa, LIEHBI,
paccTosiHus, BpeMEHHU, CKOpPOCTH. CBSA3b MEXAY €IMHULAMU U3MEPEHUSI KaKI0W BETUYHUHBI.



PemienneocHoBHbBIX3a1auHa IpoOH.

[IpencraBieHreAaHHBIX BBUETA0IHUIL,CTOJIOUATHIX TUArPAMM.

Harasinnasi reomerpust
HarnsiaelenpeacrapineHusi0(pUrypaxHalloCKOCTH : TOUKA, IPsAMast,0TPE30K,J1y4, yTrol,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYyr. YToi. IIpsmMoii, OCTphIi, TylIOW U pa3BepHYTHIN

YTJIBL.

JlinHa oTpe3ka, METPUYECKME €OUHULBl JUIMHBL. J[IMHA JIOMaHOH, IIEpUMETP
MHOTI'OYroJbHUKA. MI3MepeHne u MOCTpOEHHE YITIOB ¢ IOMOIIBbIO TPAHCIIOPTHUPA.

Harnsaneie npeacrasienus o Gurypax Ha IJIOCKOCTH: MHOTOYTOJBHHK, MPSIMOYTOJIbHHUK,
KBaJ[paT, TPEYTOJIbHUK, O PAaBEHCTBE (UTYD.

N300paxkenue guryp, B TOM 4ncie Ha kiaeTdyaToi Oymare. Iloctpoenne koHpuUrypammii us
YyacTell MpsMOM, OKPY)KHOCTH Ha HEJIMHOBAHHOW M KieTdaToil Oymare. lcnonp3oBanue CBOMCTB
CTOPOH U YIJIOB IPSMOYTOJIBHHUKA, KBaipaTa.

[Tnomanp OpsIMOYroJibHUKa U MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM yHcie Guryp, n300pakeHHbIX Ha KileT4aTroi 6ymare. EqMHUIIBI H3MepeHus TIIOIAIH.

Harnsinaele  mpenctaBiieHHMss O IPOCTPAHCTBEHHBIX — (Urypax:  NPsIMOYTOJbHBIN
napajuienenunesn, Ky0, MHOTrorpaHHuUKd. M3o0pakeHue mNpocTEeHIIMX MHOIOIPAHHUKOB.
Pa3Beptku kyba u mnapamienenunesna. CoznaHue Mojenedl MHOIOTPaHHUKOB (M3 Oymaru,
IIPOBOJIOKH, IUTACTHIIMHA U APYTUX MaTepHUajoB).

O6bremnpsMoyTONIbHOTOTIApAILIEIenIe1a,Ky0a. EtnHubn3MepeHusioobema.

6 KJIACC

HartypaabHble uncia

Apudmerndeckue IEHCTBUS C MHOTO3HAYHBIMM HATypalIbHBIMH YHCIaMH. YHCIOBBIC
BBIPAKEHUS, TOPSAAOK JEWCTBUN, MCIOJIb30BaHUE CKOOOK. Vcmonb3oBaHWe MpU BBIYUCIECHUAX
MIEPEMECTUTENBHOIO U COYETATEIHHOIO CBOMCTB CIIOKEHUS U YMHOXKEHHUS, pacIpeaeIUTEIbHOTO
CBOMCTBa yMHOXEHHMsI. OKpYyTieHNEe HATypalbHbIX YUCEL.

Jlenutenu W KpaTHble 4YMcla, HAUOONBIIMKA OOMMNA AETUTENh W HauMEHbIlee olIiee
KpaTHoe. JlemumMocTh CyMMBI M POU3BEeHUs. [leneHne ¢ ocTaTKoM.

Jpodu

OObIKHOBEHHAs1 JpoOb, OCHOBHOE CBOWCTBO JAPOOH, COKpamieHue apodeii. CpaBHEHUE H
ynopsiiourBanue aApodeid. Pemenue 3amau Ha HaX0XJIEHHWE YaCTH OT IIETIOTO M LEJNOro MO €ro
gactu. [[poOGHOe umcio kak pe3ynpTaT AeneHus. [IperncraBieHue necaTUYHONW ApoOU B BUIEC
OOBIKHOBEHHOW JpOoOM W BO3MOXXHOCTH TIPEACTaBIICHUS] OOBIKHOBEHHOW JpoOM B BHUIE
necsaTuYHOM. JlecsTuuHble TpoOu M MeTpHYeckas cucrema mep. ApudMeTuyeckue ACUCTBUS U
YHCIIOBBIC BBIPAXKEHUS C OOBIKHOBEHHBIMH U AECATUYHBIMU JPOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHomieHWU. Macmtab, npomnopius. [Ipumenenue
MIPONOPLMI IPU PEILICHUH 3a]1a4.

[lonsiTue mpoueHTa. Beiunciaenue npoLeHTa OT BEJIMYUHBI U BETUYUHBI 110 €€ MPOLEHTY.
BripakeHue mpoIEeHTOB JECATUYHBIMU IpoOsimu. PemieHue 3amad Ha MpOLEHTHI. BhipakeHue
OTHOIIIEHHUS BEJINYUH B MIPOIICHTAX.

ITosi0kuTeIbHBIE U OTPHIIATEIbHBIE YHCIA

[lonoxurensHple W  oTpuuarenbHble uucna. Lensie uucna. Mogynes  uwMcna,
reoMeTpUUecKass HHTeprpeTanus Monayns uyucina. K3o0paxkeHne yucen Ha KOOPAUHATHON
npsiMoid.  YmucnoBble mpoMexyTku. CpaBHeHHE uyucel. ApupMeTHYecKHe JeHCTBUS C
MTOJIOKUTEITFHBIMHU M OTPHUIATEIIFHBIMUA YUCTaAMH.



[TpsimoyronbHas cucTeMa KOOPAMHAT Ha INIOCKOCTH. KoopauHaThl TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOM IJIOCKOCTH.

BykBeHHbIe BbIpaKeHU S

[Ipumenenue OyKB AJIA 3alIMCH MaTEMaTHYECKUX BBIpAKEHUN W TpemiokeHunil. CBoiCTBa
apupmeTHueckux JeicTBUi. BykBeHHBbIE BBIpQXKEHUS M UYUCIIOBBIC IOJCTAHOBKU. BykBEeHHbBIE
paBeHCTBA, HAXOXKIACHUE HEM3BECTHOTO KOMITOHEHTa. Dopmynbl, (GOpPMyNIbl TepUMeTpa H
TUTOIIAM MPSIMOYTOJIbHUKA, KBaJ[paTa, 00beMa napaiesienunena u Kyoa.

Pemenune TeKCTOBLIX 32124

PemenuerekcroBsix3atayaprumernyeckumcrocooom. Peniennenornyeckux 3agay.
Pemenune3anaunepebopoMBCceX BO3MOKHBIXBAPUAHTOB.

Pemenue 3anay, cogepxaiinx 3aBUCUMOCTH, CBA3BIBAIOIINX BEIUYHUHBI: CKOPOCTh, BpEMS,
paccrosiHUAE, IIEHA, KOJIUYECTBO, CTOMMOCTB, MPOHU3BOIUTEIBHOCTH, BpeMs, 00BEM pabOTHI.
EnvHunbel M3MepeHus: Macchl, CTOMMOCTH, PAcCTOSHHSA, BPEMEHH, CKOpocTH. CBiA3b MeExXIy
€IMHHULIAMU U3MEPEHUS Ka)KI0M BEINYMHBI.

Pemenne 3anmad, CBA3aHHBIX C OTHOILEHUEM, IPONOPLUOHAIBHOCTHIO BEJIUYMH,
IIPOLIEHTAaMU; pellieHe OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLIEHTHI.

OneHka M NMPHUKUJKA, OKpyriieHue pesynprata. CocTaBiieHHe OyKBEHHbBIX BBIPQKEHUH IO
YCIIOBUIO 33JJa4H.

[IpencraBieHne AaHHBIX ¢ MOMOINBI0 Tabnum W auarpamm. CromOuaTpie IUarpaMMbl:
YTEHHUE U NocTpoeHue. UTeHne KpyroBpIX AUarpaMM.

Harnsinnasi reomerpus

HarnsaaeienpencraBneHUs0(OUTypaxHAIIOCKOCTH : TOUKA, IPSAMAast,0 TPE30K,JIyY, yrou,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD, KPYT.

B3aumHOe pacnosokeHue [JBYyX MpPsMBIX Ha IUIOCKOCTH, MHapajulelbHbIEe IpsMBIE,
NEpIEeHIUKYIApHbIe NpsiMble. V3MepeHne paccTOsSHUM: MEXIy JIBYMS TOUYKaMH, OT TOYKHU IO
MPsIMOM, JJIMHA MapuIpyTa Ha KBaJIpaTHOM CETKeE.

W3mepeHne M MOCTPOCHHE YIJIOB C MOMOIIbIO TpaHCIOpTHpa. Buabsl TpeyroibHUKOB:
OCTPOYTOJIbHBIM, MpPSIMOYTOJbHBIM, TYNOYTOJbHBIM, pPaBHOOEAPEHHBIH, PaBHOCTOPOHHHMA.
YeTbIpexyrojabHUK, IPUMEPBI YETHIPEXYTOJAbHUKOB. [IpsIMOYTronbHUK, KBagpaT: UCIIOJIb30BaHHUE
CBOMCTB CTOpOH, yIJIOB, AMaroHaineil. M300pakeHne reoMeTpuueckux Guryp Ha HEITMHOBAHHOMN
Oymare C HCIOJb30BaHHEM LMPKYIs, JUHEHKH, yrojlbHUKa, TpaHcrmoptupa. lloctpoenus Ha
KJIeTyaToi Oymare.

[Tepumerp MHOrOyroapHuKa. [ToHsTHE TUTOMAAN QUTYDPBI, €TUHHULIBI U3MEPEHUS MIIOIIA M.
[IpubnmxeHHoe wu3MepeHue IUIomagd @uryp, B TOM UHCIE€ Ha KBaJpaTHOM CeTKe.
[TpubnmxeHnHoe u3MepeHne JJIMHbI OKPYKHOCTH, TUIOIIAIN Kpyra.

CuMmMeTpus: LIEHTpalbHasl, OCeBas U 3€pKaJibHasi CHMMETPHH.

[TocTpoeHre CUMMETPUYHBIX UTYP.

Harnsignele mnpeactaBieHUss O NPOCTPAHCTBEHHBIX (urypax: mnapasuieienunen, Kyo,
npu3Ma, TupamMuaa, KOHyC, IWIMHAP, map u cdepa. M300paxeHne IpocTpaHCTBEHHBIX (QUTYD.
IIpumepsl  pa3BepTOK MHOTOTPaHHMKOB, LMiIuHApa U KoHyca. Cozmanue mojenen
MIPOCTPAHCTBEHHBIX (uUryp (13 Oymaru, MpoBOJIOKH, IJIACTHIIMHA U IPYTHUX MaTEPUAJIOB).

[Tonstue oOvemMa, equHUIIBI U3MEpPeHUsT 00bemMa. O0BEM MPSAMOYTOIBHOTO MapajuieNenuIea,
KyOa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI YYEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE 00O (FA30BbIi YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MpPOrpaMMbl YydeOHOro Kypca «MaTemaThka
XapaKTEePU3YIOTCA:

1) naTpuoTHYeCcKOe BOCIUTAHHE:

IPOSIBJIEHUEM MHTEpeca K IMPOLUIOMY U HACTOSILEMY POCCHUICKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOILIEHHUEM K JOCTH)KCHMSAM POCCHUMCKHX MAaT€MAaTHMKOB U POCCUHCKOH
MaTEMaTUYECKON IKOJIBLKMCIIOIb30BAaHUIOATUXJOCTHIKCHUM BIPYIrMX HayKaX M IHMPHUKJIAIHBIX
chepax;

2) rpa;KIaHCcKoe ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TIpaXAaHMHA M pealu3aluyd ero Ipas,
MPEJCTaBICHUEM O MAaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MpOLEAYp I'pakJaHCKOro o0IlecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO 3THYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTHUECKUM IMPUMEHEHHEM JIOCTHXKEHUMN
HayKH, OCO3HAHHEM BaKHOCTU MOPaJIbHO-3TUUECKUX IPUHILUIIOB B I€ATEIbHOCTH YUEHOI'O;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE y4YacTHUE B PELICHUM IPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTU MaTEMaTUYECKOIo 0O0pa30BaHUs HA MPOTSHXKEHUU BCEeH
KHU3HU JJIS1 YCHEIIHON NMpOoPEecCUOHANbHON JEATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U IOCTPOEHMEM WHIAUBUAYAIBHOM TpPaeKTOpUM O0Opa3oBaHUs U
KM3HEHHBIX IJIAHOB C YYE€TOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB,331a4, peIlIeHUH, pacCcyKIeHU I, yMEHHUIOBUI€ThMaTeMaTHUECKUE3aKOHOMEPHOCTUB
UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUSI:

OpUEHTAIel B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4dHbIX INpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeNoBeKa, MPHUPOJbl U 0OLIecTBa, MOHUMAaHHUEM
MaTeMaTHYeCKOM HayKu Kak cQepbl YeIOBEYECKOW JesITeIbHOCTH, ATAllOB €¢ pPa3BUTHUA U
3HAYUMOCTH JUISl Pa3BUTHUS LIMBUIN3ALIMHU, OBJIAIEHUEM S3bIKOM MaTEMaTHUKU U MaTeMaTH4YeCKON
KyIbTYpOH Kak CpeICTBOM T[IO3HAHHWS MHUpPA, OBJIAJEHUEM MPOCTEHIIMMH HaBbIKaMU
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

6) ¢usnyeckoe BocmUTaHHE, (OpPMUPOBaHWE  KYJBTYPbI  30POBbSI MW
3MOLMOHAJIBLHOIO 0JIArONoJyYns:

FOTOBHOCTBIO NIPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B HMHTEpEcax CBOErO 370pOBbs,
BEJICHHUS 3JI0pPOBOT0O 00paza *KU3HM (30POBOE MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryispHas ¢Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETo IpaBa Ha OMIMOKY U TaKOT'O )K€ MpaBa JIPyroro 4eJI0BeKa;

7) IKOJIOTHYECKOE BOCTIUTAHHE:

OpHEHTalMe Ha MPUMEHEHHE MaTeMaTU4YeCKHX 3HaHWU JUIs pelleHus 3a7ad B 00J1acTH
COXPAHHOCTH OKpY)KaloIlled cpeabl, IUIAaHUPOBAHMSI MOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIIEACTBUM ISl OKpY’Kalollell cpefibl, OCO3HaHHWEM TJI00albHOI0 XapakTepa 3KOJOTHYECKHX
poOIeM U yTeH UX perieHus;



8) aganTanus K H3MEHSIONIMMCS YCJIOBHSAM COIMAIBLHOI ¥ IPUPOIHON CPebI:

TOTOBHOCTBIO K JCUCTBUSM B YCJIOBHSX HEONPEIEICHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTHUUECKYIO NEATEIBHOCTb, B TOM YHUCIIE YMEHHUE YYUTHCS y IAPYTHUX
Jmroel, npuoOperaTb B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIBITA JPYTHUX;

HEO0XOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Yucie (HOPMYyITUPOBATh UICH,
MOHATUS, TUNOTE3bl 00 00BEKTaX U SIBICHHUSX, B TOM YMCJIE PaHEe HEU3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYAlMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh INPUHMMAEMBIE DPELIEHUS U
neicTBus, pOopMyIupOBaTh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/bHbIE YHHBepCcAJIbHbIE Y4eOHbIe AeliCTBHA

Ba3zoBble Jiornueckue aeiicTBus:

® BBUIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NMPU3HAKH MATEMaTHUYECKUX OOBEKTOB,
HNOHATUHM, OTHOIIEHUH MEXIy MOHATUAMM, (OPMYIMPOBATH OIPEACIICHUS IOHSATHH,
yCTaHABJIMBATh CYHIECTBEHHBIA MPHU3HAKKIACCU(PHUKAIINH, OCHOBAHUS JIS0000IIEHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIIN3a;

e BOCIpPHUHHMMATh, (HOPMYJIHPOBATh U IMPEOOPA3OBBIBATH CYKJIEHUS: YTBEPAUTENbHbIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBIISATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUHs B (pakrax,
JaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUAX, NpeularaTb KPUTEPUU MJIS BbIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUN;

e JleNaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKM, JIEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPXKACHUH (MpsAMBbIE U OT MPOTUBHOTO),
IPOBOJUTH CaMOCTOSITEIbHO HECIOXKHBIE J0Ka3aTelbCTBA MaTeMaTHYecKuX (aKToB,
BBICTpAauBaTh apryMEHTalllI0, IPUBOJIUTh MPUMEPHl U KOHTPIPUMEpPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

e BbIOMpaTh cHoco0 pemieHHs ydeOHOW 3anayu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOISAIMIUNA C YIETOM CaMOCTOSITENBHO BBIJIEICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBaTebcKkHe AeiCTBHUA:

® CMOJNB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUA  HMHCTPYMEHT  IO3HaHMS,
(dbopMyIUpOBaTh BOIPOCHI, PUKCUPYIOLINE MPOTUBOPEYHE, MPOOIEMY, CAMOCTOSITETLHO
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOE, ()OpMHUPOBATh TUIOTE3y, apryMEHTHUPOBATh CBOIO
MO3UIUI0, MHEHHUE;

® [IPOBOJIUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIM DKCIEPUMEHT,
HeOOJIbIIIOE HCCIIeI0OBaHNE 10 YCTAHOBJIEHUIO 0COOEHHOCTE MaTeMaTuYecKoroo0beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;



CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIIICHHS M BBIBOBI IO PE3yIbTaTaMIIPOBEICHHOTO
HAOJIO/IEHUs, WCCIEAOBAaHUs, OIICHWBATh JOCTOBEPHOCTHh IOJTYYCHHBIX PE3YIbTATOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPENOIOKEHUSIO
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora c nndopmanmeii:

BBISIBJIAThHEI0CTATOYHOCTHUU30BITOUHOCTEMH(OPMALIUH, IAHHBIX ,HEOOX OAUMBIX 1J151
pelIeHNs 3a1a4H;
BbIOMPATh,aHATU3UPOBATH,CUCTEMATU3UPOBATBUUHTEPIPETUPOBATEUH(POPMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMPATH GOPMY MPEACTABICHUS HHPOPMAILIUN U WILTIOCTPUPOBATH PeIIaeMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;
OLIEHUBATHHA/IS)KHOCTEUH(POPMALIMUTIOKPUTEPHUSIM, IPEI0KEHHBIMYUUTEIEMIITN
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAIBHBIC yqeﬁmﬂe JeicTBUS:

BOCIIPUHUMATH U (OPMYIHPOBATH CYKJICHHUS B COOTBETCTBUHU C YCJIOBHSIMHU M LEISMU
oOmIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIlIeHHUs 3a/Ja4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pEe3yibTaT;

B X0JIe 00CY>KIeHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOU TeMbI, MPOOIEMBI,
pelraemMoii 3aaun, BHICKAa3bIBaTh MJIEH, HAIICJICHHBIC HA TIOMCK PEIICHHUS, COTIOCTABIIATh
CBOM CYXXJICHHSI C CY>KJIEHUSAMH JIPYTUX YYaCTHUKOB JUAIOra, OOHAPY>KUBATh Pa3IMIUCH
CXOJICTBO TO3MIMHA, B KOppekTHOW ¢opMe QopMyIHpoBaTh pa3HOIJIACUs, CBOU
BO3PAKCHHS,;

MPEACTABISATh PE3YNbTAThl PEHICHUS 3a/aud, SKCIEPUMEHTA, MCCIIEOBAaHUA, MPOEKTA,
CaMOCTOSITENILHO BBIOMpATh (PopMarT BBICTYIUIGHHS C y4eTOM 3ajad Mpe3eHTalud |
0COOEHHOCTEH ayAuTOpUH;

MOHUMATh U MCIOIb30BaTh MPEUMYILIECTBA KOMAaHTHOW W MHAWBUYyaTbHON pabOThI MPH
pelieHur yueOHbIX MaTeMaTUUECKHUX 3a/1a4;

MPUHUMATh 1€JIb COBMECTHOM JESTENIbHOCTH, IJIAHUPOBATh OPraHU3allul0 COBMECTHOMU
paboThl, pacrpeaensaTh BUABI padOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC U PE3YIHTAT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTIOCH;

Y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CYkAeHHS, 0OMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI U IPYTHE), BHIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH CBOU JCHCTBHS
C IPYTUMU YJIEHAMHU KOMAaHJbI, OIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMUNA MPOTYKT
M0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSA.

PeryasiTuBHble yHHBepcaJibHbIe yUeOHble AeiicTBUS

Camoopranusanms:

CaMOCTOSITENIbHOCOCTABIAThIUIAH, AITOPUTMPELICHHUI3a]aur (MIINEroYacTsb),

BbIOMpaTh CHOCOO pEIIEHHS € YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BApUAHThl PEIICHUN C Y4ETOM
HOBOM MH(OpMaIUy.

CaMOKOHTPO/1b,YMOIMOHAIbHBII HHTEJJICKT:



® BJAJCTh CIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoliecca W pe3ynbTaTa PelIeHUs
MaTeMaTHUYeCKOM 3aJ1auH;

® [IPEIBHUJACTh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPHU PEIICHUH 3a7a4d, BHOCUTh
KOPPEKTUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMJICHHBIX OIIHUOOK,
BBISBJICHHBIX TPYJIHOCTEW;

® OLECHHMBATh COOTBETCTBUE PE3YJIbTaTa JAECATEIBHOCTH IOCTABICHHOM LEIU U YCIOBUSM,
OOBSCHATH MPUINHBI JOCTHIKEHUS WJIM HEAOCTHIKEHUS 1EJIH, HAaXOIUTh OLIUOKY, JaBaTh
OIICHKY IPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K koHIy 00y4enus B 5 kj1acce 00y4Jaromuics MOJIyduT CIeAYIOIUe peAMETHbIE
pe3yNbTaThI:

Yuciia 1 BbIYHCIEHUA

[ToHuMaTh ¥ IPaBUIIBHO YIIOTPEOIATh TEPMUHBI, CB3aHHBIE C HATYPAJIbHBIMHU YUCIIAMH,
OOBIKHOBEHHBIMH U JIECATUUHBIMU IPOOSIMH.

CpaBHHBATH U YIOPSIOYMBATH HATYpaJIbHBIC YUCIIA, CDABHUBATH B MPOCTEHININX CITydasx
OOBIKHOBEHHBIE IPOOH, TECATHUHBIC TIPOOH.

CoOTHOCUTHTOUKYHAKOOPIMHATHOU (UHUCIOBOM ) TPAMOICCOOTBETCTBYIOIIMMEN YUCIOM U
n300pakaTh HaTypajbHbIE YUCIIA TOYKAMH HA KOOPJUHATHON (UMCIIOBOM) MPSIMOH.

BeimonusateapupmMeTrueckue1eicTBUACHATYPaIbHBIMU UM CIIAMH,COOBIKHOBEHHBIMU
IpoOsSIMU B IPOCTEHIIINX CITydasix.

BEINOTHATEIIPOBEPKY, IPUKUAKYPE3YIbTaTaBIYUCICHINA. OKPYTIISATH

HaTypaJbHbIE YHCTIA.

Pemrenne TekcTOBBIX 33124

PemaTs TekcToBbIE 331auu apu(PMETHYECKUM CIIOCOOOM U ¢ TOMOIIbI0 OPraHU30BAaHHOTO
KOHEYHOI 0 epebopa BCceX BO3MOXKHBIX BAPUAHTOB.

Pemats 3a1aun, cofiepakaliiie 3aBUCUMOCTH, CBA3bIBAIOIINE BEIMUUHBL: CKOPOCTb, BpeMH,
paccTosiHue, 11eHa, KOJIMYEeCTBO, CTOUMOCTb.

Hcronp30BaTh KpaTKue 3aCH, CXEMBI, TA0JIUIBI, 0003HAYECHUS TIPU PEIICHUH 3a/1a4.

[Tonp30BaThCs OCHOBHBIMH €MHUIIAMH W3MEPEHUS: IICHbI, MACCHI, PACCTOSIHUS, BPEMEHH,
CKOPOCTH,BBIPAXKAThOAHUEAMHUIIBIBETMUUHBIYEPE3APYTHE.

W3Bnekarh, aHATU3UPOBaTh, OLICHUBATh WH(POPMAIMIO, TIPEJCTABICHHYIO B TaOJuUIle, Ha
cTONI04aTol AMarpaMme, MHTEPHPETHPOBATH MPEACTaBIECHHbIE JIaHHBIE, UCIOIb30BATh JaHHBIE
IIPU PELICHNH 33/1a4.

Harasinnas reomerpust

[Tonp30BaTbCs TEOMETPHUSCKUMH TMOHSATHUSMHU: TOYKA, NpsMasi, OTPE30K, JIyd, YTOJI,
MHOT'OYTOJIHUK, OKPYKHOCTb, KPYT.

[TpuBOANUTE NpPHUMEPHl OOBEKTOB OKPYKAIOIIETO MHUPA, MMEIOLIMX (OPMY H3YUEHHBIX
reOMEeTPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C  yIJlaMu: BepUIMHA, CTOpPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, JHArOHalb, C OKPYKHOCTBIO: PAJHYC, TUAMETD,
LIEHTP.

N300paxath N3ydyeHHbIE T€OMETPUUECKHE (PUTYphl Ha HEJITMHOBAHHOM U KJleT4yaToiOymare
C TIOMOIIBIO IUPKYJISI ¥ JIMHEHKH.



HaxonuTb1mmHBIOTPE3KOBHENOCPEICTBEHHBIMA3MEPEHUEMCIIOMOILBIOJIMHEN KN, CTPOUTD
OTPE3KH 3alaHHOM UIMHBI; CTPOUTH OKPYXHOCTb 33JaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBACTOPOH U YIJIOB NPSAMOYTOJIBHUKA, KBaApaTaUIsINX IOCTPOEHHUS,
BBIUHCIICHUS IUIOILAU U IEPUMETPA.

Bbruucnsate nepuMeTp U IUIOHIAlb KBajpaTa, NpsIMOYroJibHUKA, (PUTyYp, COCTaBICHHBIX U3
MPSIMOYTOJIHUKOB, B TOM yuciie (GUryp, u300pa>keHHbIX Ha KJIeTyaTol Oymare.

ITos1630BaThCAOCHOBHBIMUMETPUYECKUMUEAMHUIIAMUU3MEPEHU S JUTUHBL, IO,
BBIPAXKaTh OJJHU €IMHUIIbI BETUUYHUHBI UEPE3 IPYyTHE.

PacrnioznaBarenapaiienenunen,kyo,ucroib30BaTbTEPMUHOJIOT MO BEPIIMHA,PEOPO, ITPaHb,
U3MEpeHUs, HAXOIUTh U3MEPEHHUS Napajuiesienuneaa, kyoa.

Brrancnsatro0beMKy0a, napaienenune1ano3ajaHHbIMU3MEPEHUSAM, 10Ib30BaThCS
eIMHUIIAMU U3MEPEHUS 00beMa.

PemaTtpHecnoxHbIE3a1auNHAN3MEPEHUETEOMETPUUECKUXBETNYNHBIIPAKTUYECKUX
CUTYalUsIX.

KxoniyoOyueHusB6KJIacceo0yyaronuiicsanonyYuTcleyonenpeIMeTHbIe Pe3yIbTaTh:

Yuciia ¥ BHIYUCICHHUA

3HaTh U OHUMATh TEPMHUHBI, CBA3aHHBIC C PA3TUYHBIMU BUJAAMU YHCEN M CIIOCO0aAMH HX
3aIUCH, IEPEXOANTH (€CITH ATO BO3MOXKHO) OT OJHOW (DOPMBI 3aITUCH YHCTIA K IPYTOMH.

CpaBHHMBaTh W YNOPSAOYHMBATH IIEJTbIE YHCIA, OOBIKHOBEHHBIC W JECATHYHBIC IPOOH,
CPaBHUBATH YMCJIA OJJHOTO U PA3HbIX 3HAKOB.

BbImonHsaTh, coueTas yCTHbIE W NMHCbMEHHBIE NpPUEMbI, apuPMETHUECKUe JEHCTBUS C
HAaTYpaJIbHBIMH ¥ UEIBIMA YUCIIaMH, OOBIKHOBEHHBIMH U  JCCATUYHBIMH  JIPOOSIMH,
MIOJIO)KUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

BbluncnsTh3HaUE€HU UM CIIOBBIXBBIPAKEHU M, BBITIOIHATHIIPUKUIKYUOLEHKYPE3yJIbTaTa
BBIUMCIICHUH, BBIMOJHATH MNpPeoOpa3oBaHUS YHMCIOBBIX BBIPAKEHHM Ha OCHOBE CBOWCTB
apuMeTUYECKUX JEHCTBUMN.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM MpsIMONW C COOTBETCTBYIOIMM €M 4YHCIOM U
n300pakaTh YUCIla TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOJUTh MOJTYJIb YUCIIA.

COOTHOCUTHTOYKUBIIPSAMOYT OJIbHOWCUCTEMEKOOPANHATCKOOPIMHATAMUITOUTOUKH.

OKpyTITh LIE€TIbIe YMCia U IECATUYHbIE IPOOH, HAXOAUTh IPUOIMKEHUS YHCE.

YucnoBbleH0OyKBEHHBIC BbIPAKCHHSA

[ToHumaTh U ynoTpeONATh TEPMMHBI, CBA3aHHBIE C 3aIMCHIO CTENEHM YHCIa, HAXOAUTh
KBaJpaT M KyO 4Kcia, BBIUUCIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COIEpKAIUX CTEECHU.

[Tonb30BaThcs MpU3HAKAMM JIETUMOCTH, PACcKJIabIBaTh HaTypaJbHbIE YMciIa Ha IPOCThIE
MHO>KUTEIH.

[Tonb30BaThCAMACIITA0OM,COCTABISTHIIPONOPIIMMUOTHOLICHHUS.

Hcnonp3oBaTh OYKBBI 1711 0003HAYEHHs YHCEN IPU 3aIIUCH MaTEMaTHYeCKUX BBIPAXKEHU,
COCTaBJISITh OYKBEHHBIE BBIpRXXEHUS U (POPMYIbI, HAXOAUTH 3HAUEHUS! OYKBEHHBIX BBIPaKEHUH,
OCYILECTBIISASE HEOOXOIUMBIE MTOICTAHOBKH U TIPe0Opa30BaHMUsL.

HaxoauTeHEN3BECTHBIMKOMIIOHEHTPABEHCTBA.

PelenueTreKkcTOBBIX 3224

PemaTeMHOTOIIIarOBBIETEKCTOBBIC3a1auN AP (PMETHICCKUMCIIOCOOOM.

Pemate 3amaum, CBSi3aHHBIE C OTHOUIEHMEM, IPONOPLUOHAIBHOCTHIO BEJINWYMH,
MPOIIEHTAaMU, pelIaTh TPU OCHOBHBIE 3a]1a4l Ha JPOOU U MPOLIEHTHI.



Pemate 3amaun, copeprkaiiye 3aBUCMMOCTH, CBSI3bIBAOIINE BEIMUMHBI: CKOPOCTb, BPEMH,
paccTosiHAE, II€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOAMTENBHOCTh, BpeMs, 00BbEM padoThl,
UCTONB3ys apu(METHUYeCKue JeHCTBUA, OIECHKY, HPUKHUIKY, II0JIb30BAaThCS EIWHUIIAMU
M3MEPEHUsI COOTBETCTBYIOLINX BEJINYHH.

CocTaBnsaTbOyKBEHHBIEBBIPAKECHUSANOYCIOBUIO3aJau M.

W3Bnekats uH(pOpManuio, MpeAcTaBISHHYIO B TaOIUIaX, HA JIMHEWHOM, CTOIOYATON WIn
KpYroBoil auarpammax, MHTEPIPETHPOBATh MPEACTaBICHHbIE JaHHBIC, MCIOJIb30BaTh JaHHBIC
IIPU PELICHUH 3a/1a4.

[TpencraBasTbUH(OPMAIMIOCTIOMOIIBIOTA0INIL, JIMHEHHOMHCTONOYATON IMarpaMm.

Harasinnasireomerpust

[IpuBoANUTE TIPUMEPHI OOBEKTOB OKPYKAIOLIETO MHUPA, MMEIOUIMX (OPMY H3YYEHHBIX
IE€OMETPHUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UIYp, MPUMEPHl PABHBIX U CHUMMETPUYHBIX
buryp.

N300pakaTb € IOMOIIBIO LHMPKYJS, JUHEWKH, TPAaHCIOPTHpA Ha HEIMHOBAHHOW U
KJIeTyaTol Oymare U3y4deHHble IUIOCKME TeoMeTpudeckue QUrypsl M KOHGUIypaluw,
CUMMETpPUYHbIE (PUTYPBI.

[Tonp30BaTbcsi TEOMETPHUECKUMH — MOHATHUSMH:  PaBEHCTBO  (GUTYp, CHMMETpHS,
WCIOJIH30BATh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CHMMETPHEH: OCb CHMMETPHH, IICHTP CHMMETPHH.

HaxonuTh BeMMUYMHBI YIJIOB HM3MEPEHHEM C IOMOUIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aJJaHHOI BEJIMYMHBI, I0JIb30BATHCS NIPU PELISHUH 3ajlay I'pajlyCHOM Mepoi yIiioB,pacrio3HaBaTh
Ha 4epTe’Kax OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIIOW YTJIBI.

Bbruncnare AnuHY JIOMaHOHM, NMEPUMETP MHOTOYTOJIBHUKA, ITOJIb30BAaThCS CIMHHUIIAMHU
W3MEPEHUs JAJIMHbI, BHIPAXKATh OJHU €MHULIBI H3MEPEHUS JJIMHBI uepe3 JpyTrHe.

HaxonuTe,ucronb3yst 4epTEeKHBIEMHCTPYMEHTBI, PACCTOSHUS :MEKIYABYMATOUKAMU,OT
TOYKH J0 NMPSAMOM, JJIMHY IIyTH HA KBAJAPATHON CETKE.

Bbruucnate 1iomanb (QUryp, COCTAaBICHHBIX W3 MPSAMOYTOJIbHHUKOB, HCIOJIb30BATh
pa3bueHue Ha MpSMOYrOJbHMKH, HAa paBHbIe (QUIyphl, JOCTpPaMBaHHE A0 MPSIMOYroJbHHKA,
MOJTb30BaThCs. OCHOBHBIMH €IUHHMIIAMH HW3MEPEHUsS IUIOUIATd, BBIPAKATh OJHHU EAMHUIIBI
M3MEPEHUs TUIOMIAIN Yepe3 IpyTHe.

Pacrno3HaBaTh Ha MOJAENSAX U W300paKEHUSX MUPAMUAY, KOHYC, HMWJIMHIP, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTbHaKIETYATOROYMarenpsMoyroibHblnapasieenumne.

Beraucnare 00beM MpsIMOYTOJIBHOTO Tapalielienuiea, Kyoa, moiIb30BaThCsl OCHOBHBIMA
eAMHUIIAMU U3MEPEHHS 00BEMa;

Pemate HecnokHbIE 33Jjaull HAa HAXOXJAEHUE I'€OMETPHUUECKUX BEJIMYMH B MPAKTUYECKUX
CUTYaISIX.



TEMATHYECKOEIVIAHUPOBAHHUE

5 KIIACC
Ne HaumeHoBaHuepas3ae10BU KoanuecrBouacos JIeKTPOHHbIE
n/n TeMIIPOrpaMMbl Bcero Konrponsnbiepagorsl | [IpakTudyeckuepadoorsl | (UuppoBbIe)
o0pa3oBaTebHbIEPeCyPChI
1 Harypanbubieuncna.[lelicTBus ¢ 43 1 bubmuorexa [JOK
HATYPaJIbHBIMH YHCIAMH https://m.edsoo.ru/7f4131ce
Harnsgnasreomerpus.JInaun bu6nmorexa LIOK
2 12 2
Ha IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 06 0 48 1
HIKHOBCHHRICAPOOH https://m.edsoo.ru/7f4131ce
4 Harnsanasreomerpus. 10 1 bu6nunorexa LIOK
MHOTroyroJibHUKH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
5 § 38 1
Jlecsmiribienpodn https://m.edsoo.ru/7f4131ce
Harnsanrasreomerpus.Tenau bu6nmorexa LIOK
6 9 1
(burypsl B mpoCTpaHCTBE https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
7 I1 600 10 1
OBTOPEHHCHODODIICHIC https://m.edsoo.ru/7f4131ce
OBIIEEKOJIMYECTBOYACOBIIO 170 4 4
[MPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

Ne HanmeHnoBanuepasae/ioBu KouinyecrBouacos DJIeKTPOHHBIE
n/n TEMIIPOrpaMMbI Bcero Konrpoabueiepadorsl | IIpakTuueckuepadorbl | (HppOBLIE)
o0pa3oBaTebHbIepecypchl
Bu6muotexa [JOK
1 Harypanerieuucia 30 1 https://m.eds;[).ruﬂf4l4736
9 Harnmsannasreomerpus. IIpsmbie 7 Bu6muotexa [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f414736
bubnnorexa [JOK
3 Jpodu 32 1 1 https://m.eds;é.ru/?f414736
4 Harmsgnasreomerpusi. 6 1 Bu6mmoteka [JOK
Cummerpust https://m.edsoo.ru/7f414736
bubnnorexa [JOK
5 BripaxennscOyksamy 6 https://m.eds;é.ru/?f414736
5 Harnannasreomerpus. urypsl 14 1 1 bubnnorexa [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f414736
; [lonoxurenbHbIC U 40 1 bubnuoreka [{OK
OTpHIIaTeIbHbICUHCIIA https://m.edsoo.ru/7f414736
bubmmnoreka HOK
8 TpencrannenneaaHHbIX 6 1 https://m.edsoLc[).ru/7f414736
9 Harnsaanasreomerpus. @urypsl 9 1 bubmuoreka [IOK
B IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHue,00001IeHKE, 20 1 bubmmoreka IIOK
CHCTeMaTH3aIlUs https://m.edsoo.ru/7f414736
OBUIEEKOJIMYECTBOYACOBIIO 170 5 5
I[TPOIT'PAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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Y4eOHblii Kypc «AJiredpa»
MNOSICHUTEJIBHAS 3AITUCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMA: OHA
o0ecreynBaeT U3yuyeHue JIpyrux AUCLUILINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHUs U B ITOBCEIHEBHOMN >KHU3HU.
PazButne y oOydaromuxcs HaydyHBIX THPEACTABICHUH O TPOMCXOXKIEHHH M CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKeHUS MaTeMaTHYeCKOW HayKo SBJICHUH U
IPOLIECCOB B IMpUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrO0 MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JecTBUS U BBIBOJBI, (POPMYIHPOBaTh yTBepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTU
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ay  SBISIETCS  peanu3aunueit
JeSITEIbHOCTHOTO MPUHIIMIIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Aniredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEpKATeIbHO-METOAMYECKUe JIMHUM: «Yucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conepkaTeabHO-METOANYECKUX JIMHUI pa3BUBAeTCs Ha MPOTSHKEHUU TPEX JIET
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xo1e n3ydeHus yaeOHOTo Kypca
00yJaromuMCs IPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpay» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTH4YecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMAaTHYECKOTO
a3bika. CopepxKaTeIbHOM U CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Anredpay sBisercs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(GOpMHPOBAHNIO YMEHHS TIOJB30BATHCS ANTOPUTMAMH, & TAKKe MPUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHUA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00II[ero oOpa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHHEM TIPEACTABICHUN O MEHCTBUTEIBHOM YHCiie. 3aBEPIICHUE OCBOCHUSI YMCIOBOU
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX aireOpaueckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTHYECKOTo ammapaTa, HEOOXOIMUMOTrOo ISl peIIeHHs 3a1ad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHuUs
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK S3bIKa JUIS MOCTPOEHHS] MaTEMAaTUYECKUX MOJETeH,
OTIHCAHMsI TIPOIECCOB M SIBIICHUH peaabHOro mMupa. B 3amaun oOyueHns anredpe BXOIAT TaKKe
JaNpHeHIee pa3BUTHE aJITOPUTMHUYECKOrO MBIIIJIEHUA, HEOOXOAMMOIo, B YacTHOCTH, IJIs
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
o0y4aromuMucs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYeCKON MOAENU JJIs ONMUCaHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaAIOMUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIpa3UTENIbHBIE CPEJICTBA SI3bIKa MAaTEMAaTUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3lenbl cojepxaHus: «Yuciaa M BBIYHCICHUS»,
«AnreOpanyeckue BbIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBbYYEHUA
7 KJIACC

Yucia ¥ BbIYMCICHHA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMmbl 3amucu Apoleilt K
npyroi. IloHsTHE palMOHaIBLHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALlOHAJIBHBIX
yucen. Apudmerndeckue ASHCTBUS ¢ PaLlMOHAIBHBIMM yMciIaMu. Perienue 3anau U3 peanbHOU
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypajbHBIM IOKa3aTelIeM: ONpEJeNICeHUE, IpeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3aJau U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATypaIbHBIX YHCEl.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUSs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpa)KEHUS, TPaBUIa NPeoOpa3oBaHus CyMM M IPOM3BEAEHUI, NMpaBUila PaCKpPBITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnHounenbl 1 MHOrouwleHbl. CteneHb MHorouseHa. Clio)keHHe, BBIUUTaHUE, YMHOXKEHHE
MHOro4seHOB. DopMynbl COKpaIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPABHEHUH.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHBIMH M ero rpaguk. Cuctema JIBYX JMHEHHBIX
YpaBHEHMI ¢ JBYMs NEepeMeHHbIMH. PelieHne cucTeM ypaBHEHHH crocoOOM IMOACTAaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7jayd ¢ TOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsimol. UucioBele npoMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[MpsmoyronbHas cucrema koopamHat, ocu Oxu Oy. AOcmuicca w OpAMHATA TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneiinas ¢ynkuus, e€ rpapuk. ['papux ¢pynkuun y = |x|. ['paduueckoe pemieHne JTuHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC



Yuciia 1 BBIYMCICHUSA

KBagparueiii kopenb u3 uucina. llonstue 00 wuppauvoHanbHOM uwucie. [lecsTuyunbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoWCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHMCIIOBBIX BBIPAXKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Auredpanyeckue BbIpaKeHHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanueckast 1poOb. OcCHOBHOEe CBOHCTBO anreOpandeckoit apobu. CioxxeHue,
BBIYUTAHUE, YMHOKEHHE, JIeJeHUEe ainredpanueckux ApoOeil. PammoHanbHble BBIpQXKEHUS M HX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemienue ypaBHeHuW#l, cBoAflMXCA K JUHEWHBIM M KBajapatHeIM. Ilpocreiimme npoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CHCTEM JMHEWHBIX
YPaBHEHHH C JByMs NepeMEHHbIMU. [IpuMmepbl pelieHus CUCTEM HENMHEHWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienue TekCcTOBBIX 3aJau anreOpanyeckuM CriocoOOM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCWIBHOCTH HepaBeHCTB. JIMHEWHBIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHcTeMbl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ynkuuu. O6nacTe onpeeneHns U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoObl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue cpoiictB pyHkuuu no e€ rpaduky. [Ipumeps! rpadgukon
(GyHKIMH, OTpa)aroluX peaabHble TPOLECCHI.

@OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oynxupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemreHue ypaBHeHHI i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYHCICHUA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIa, KOHEUYHbIE U OECKOHEUYHBIE 1ECATUYHbBIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIA KaKk OECKOHEUHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOU IPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKUe IEeUCTBUSA C JAEUCTBUTEIbHBIMU
YUCIIaMH.

Pasmepsl OOBEKTOB OKPYKAIOLIET0 MHpPA, JIUTEIBHOCTH IPOILIECCOB B OKPYXKAIOIIEM
MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOIMKeHus. OKpyrieHHe 4YHcell.
IIpuknika v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUS M HEPaBEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASIIMXCA K JINHEHHBIM.



KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX — 3ajau
anredpandeckuM METOIO0M.

VYpaBHeHUE C ABYMSI MEpPEeMEHHBIMU U ero rpaduk. Pemienwe cucrem AByX JIMHEHHBIX
YpaBHEHUH C JBYMS INEPEMEHHBIMU. PemieHue cucrteM JABYyX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a/1a4 alre0OpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne JMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PeleHue cucTteM JMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHele HepaBeHCTBa. I'paduueckas WHTepHpeTaIus
HEPaBEHCTB U CHCTEM HEPABEHCTB C IBYMS II€PEMEHHBIMU.

DOyHKUUHA

KBanparnunast ¢yHkmus, e€ rpapuk u cpoiictBa. [lapa®oma, KOOpAMHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduku pynkuumit: y=kx, y=kx+b,y=k/x,y=x3,y= VX, y = x|, # BX cBolicTBa.

Yucii0Bble MOCI€I0BATEJIBHOCTH U NPOTPECcCUm

[loHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmynoit u hopmynoit N-ro dieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynbsl  N-ro  4YIeHa
apuQMeTHUUECKO 1 TeOMETPUUECKON MPOTPECCHiA, CyMMBI TIEPBHIX N YJICHOB.

N3o00paxeHne 4YIeHOB apHU(PMETHUECKOH M TeOMETPHUYECKON Mporpeccuili TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM POCCUMCKMX MATEMAaTUKOB W POCCUUCKOMN
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHCHHUIO OOSI3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEACTABICHHEM O MAaTEMaTHUYECKHX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUM
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUAIIOB B JEATEILHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HM JIJIS1 YCTIETHOM Mpo(deCCHOHATBHOM IEATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K SMOIMOHAIBHOMY M JCTETHYECKOMY BOCIPHUSTHIO MaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS YeJIOBEKa, NPHUPOJLI W O0OIIeCTBa, MOHUMAaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHHUS MHUpPA, OBJAJACHUEM MPOCTCHIIMMH HaBbIKAMHU
HCCIIEIOBATENIbCKOM JIEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopmMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYH s :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 370POBOTO 00pasa >Ku3HU (310pOBOE MHUTAaHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) IKoJI0rMYecKoe BOCIIMTAHUE:

OpUEHTAINEeH HAa MPUMEHEHWE MAaTEeMaTHYECKUX 3HAHWM IS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TI00AILHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U ImyTel UX peleHus;

8) ajanTanust K HN3MEHAIOLUMCS YCJI0BHAM COLMATBHON M NPUPOAHOH Cpelbl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEICIEHHOCTH, MOBBIIMICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTU 4€pe3 IMPAKTUYECKYIO IEATEIBbHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y IPYTUX
Jro/ied, MpUOOpeTaTh B COBMECTHOM NESITEILHOCTH HOBBIC 3HAHMS, HAaBBIKM M KOMIETCHIIUHN W3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie (GOopMyIHpOBaTh UJEH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM UYHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TpeOylOLIUIl KOHTPMEp, KOPPEKTUPOBaTh HPUHUMAEMble pEIIEHUS U
neicTBus, GOPMYIUPOBAThH U OLIEHUBATH PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jjornueckue a1elcTBUA:

® BBIABISTH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIENICHUs MOHSITUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCHU(PUKAIMU, OCHOBAHUS 7151 00001IeHus
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATIU3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBIATH MAaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H U MPOTUBOPEUUs B (haKTax,
JAHHBIX, HAONIOJICHUSX U YTBEPXKIACHUSAX, MpeajiaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e JieNiaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKIIIOUeHH M, YMO3aKJIFOUSHHH 110 aHaJIOTUH;

e pa3duparh JI0Ka3aTeIbCTBA MAaTEMAaTUYECKHX YTBEPXKACHHH (MpsMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEIIBHO HECJIOKHbIE JI0Ka3aTeNbCTBA
MaTeMaTHu4ecKux (HakToB, BBICTpAaUBATh apPryMEHTALUI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH Croco0 perieHus y4eOHOUM 3aaauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
penieHus1, BHIOMpaTh HanbOoIee MOIXOMAIIUNA ¢ YIETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBaTe/IbCKHe 1eHCTBUSA

® JCIOJIb30BaTh  BOIMPOCHI  KAaK  HWCCJIEAOBATEIbCKUNW  WHCTPYMEHT  MO3HAHUS,
dbopmynupoBath BOIIPOCHI, bukcupyromme MIPOTUBOPEYHE, mpobiemy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh MCKOMOE M JaHHOe, (OpPMHpOBATh THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSTEIbHO COCTaBIICHHOMY IIJIaHY HECIOXXHBIA HKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHWE 10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COO0I;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEAEHHOTO HAOTIOCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 0000IIECHUIA;

® TIPOrHO3UMPOBATh BO3ZMOXHOE Pa3BUTHUE MPOLIECCA, a TAKXKE BBIIBUTATh MPEAIOIOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmaumeii:



BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OpMAIIUU, JAHHBIX, HEOOXOIUMBIX
JUTSL pEeIlIeHUs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOMpaTh (OpMy MpecTaBiIeHns HHPOPMALIMK U UIUTIOCTPUPOBATH pPelllaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAEKHOCTh MH(POPMAIIUHN 10 KPUTEPUSIM, MPEATOKEHHBIM YUUTEIEM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBHUA:

BOCTIPUHUMATH ¥ (POPMYIHPOBATH CYKIICHUS B COOTBETCTBHH C YCIOBHSIMHU H LEIIMHU
oOl1lleHUsI, SICHO, TOYHO, I'PAMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY pEIleHus 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0Jie 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOI TEMbI, POOIEMBI,
pemaeMoil  3a7aud, BBICKa3bIBaTh WJAEU, HAICJICHHbIE Ha TOUCK PEIICHUs,
COMOCTABJISITh CBOU CYKIEHUS C CYXACHUSIMHM JIpYTMX YYaCTHUKOB JUaJIora,
00Hapy>KUBATh Pa3IMuMe U CXOJCTBO MO3UINI, B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HorjacHsi, CBOU BO3PAKEHUS;

IPEJICTaBIISTh PE3YNbTaThl PELUICHUs 3a7aud, YIKCIEPUMEHTA, UCCIEA0BAHUS, [IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4ETOM 3aJad IMpe3eHTalud U
0COOEHHOCTEHN ayAuTOpUY;

MOHUMATh U HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAWBHUIYaTbHOU pPabOTHI
IIPH PEIICHUN YYEOHBIX MaTEMaTHUECKHX 3a71a9;

MPUHUMATH 1IeJTb COBMECTHOU JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacmpenensTh BHUAB pabOT, IOrOBapUBaThCA, OOCYXKIATh NpPOIECC U
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIHOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJHATH CBOK YacTh PabOTBI U KOOPIWHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJIE€HAMH KOMaH[bI, OIICHHBATh KaueCTBO CBOETrO BKJIaJa B
001Nl MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (UM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHus: ¢ y4€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBAaTh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOW MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BIIAJIETh CIIOCOOAMU CaMOTIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U pPe3ysibTaTa peuieHus
MaTeMaTHYeCKOM 3a7auM;

MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3ZHUKHYTh IIPU PEUICHUM 3a/Ja4H, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAHJECHHBIX OIIMOOK,
BBIBIIEHHBIX TPYIHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTH MOCTABIECHHON LEIU U YCIOBUSIM,
OOBSCHATh TPHUYMHBI JOCTHIKCHUS WU HEHOCTHKEHHs IIeNd, HAXOIHUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOydenus B 7 KjIacceoOyYarOUIUIiCS MOMYyYUT CIEAYIOIIUE MpeAMETHBIC
pE3yJIbTaThI:

Yuciia 1 BIYMCICHUSA

BoImonHATh, couyeras YCTHbIE M NHCbMEHHBIC NPUEMBI, apu]MeTHdecKue IeHCTBUS C
palMOHAIbHBIMU YHCIIAMU.

HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpA3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYeHUH JPOOHBIX BBIPAKEHWH, COJEpXKALIMX OOBIKHOBEHHbIE W
NeCATUYHBIE TPOOH.

[Tepexoauth OT OHOM (HOPMBI 3amMCU YKMCEN K ApYroi (mpeodpa3zoBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATh U YIIOPAJOUYNBATH PALlMOHAIbHBIC YHCA.

OKpyryisTh yucna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BBIPAXCHUM. BBINIOIHATE NEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU IIOKA3aTEISIMHU.

IIpuMeHATh PU3HAKK JEIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAIBHBIX YHCEIL.

Pemlate npakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIMYUH,
IIPONOPLUOHAIIEHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonp30Bath anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUH IPU 33aHHBIX 3HAUCHUSIX [EPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus 1EI0I0 BbIPaXEHUs] B MHOTOWIEH MPHUBEAEHUEM MOI0OHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYICHA HAa MHOTOWIEH W MHOIOYIEHAa HA MHOTOYIIEH,
OPUMEHATH (HOPMYIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIsATh pa3ioKEeHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKHM OOIIero MHOXKHUTENS, TPYNIUPOBKHU CIAraeMbIX, MPUMEHEHHUsS (OpMYJ COKpPalIEHHOIO
YMHOXEHHUS.

[TpumeHsaTh mnpeoOpazoBaHMsl MHOTOYJICHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTE€MaTHUKH, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMU i1 IpeoOpa3oBaHus
BBIPAKECHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsSl MpaBwia Mepexoaa OT
HCXO/IHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, fBIIETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpuMeHsTH rpaduyeckre METO/Ibl IPHU PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKCeN, SIBISIOMUXCS pEIIeHHeM JMHEHHOTO ypaBHEHUS C IBYMS
MIEPEMEHHBIMH.

CtpouThb B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTrO YypaBHEHHS C JBYMs
NEePEMEHHBIMH, TIOJIB3YACh T'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cucreMsbl IBYX JIMHEMHBIX YpPaBHEHUH C JBYMS IE€PEMEHHBIMU, B TOM YHCIE
rpaduyecku.



CocTaBnsAiTh W pemath JMHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEHMHBIX ypaBHEHUU IO
YCIIOBUIO 3a/la4y¥, WHTEPIPETHPOBATH B COOTBETCTBHHM C KOHTEKCTOM 3a/1ayll TOJTYYCHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxarb Ha KOOPAMHATHOM NPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTpPE3KH, WHTEPBAJIbI, 3aliChIBATh YHCIOBBIE TPOMEXKYTKA Ha
anreOpandecKoM s3bIKE.

OtmedaTh B KOOPAMHATHOHM IJIOCKOCTHM TOYKHM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHEeWHBIX QyHKIUHA. CTpouTh rpaduK GYHKIHH Y = [X].

OnuceiBaTh ¢ TOMOIIBIO (DYHKIMNA W3BECTHBIC 3aBUCHMOCTH MEXKIY BEITUYHHAMU:
CKOpPOCTB, BpEMsl, PAacCTOSHUE, II€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTh, BpEMS,
00BbEM paboTHI.

Haxoauth 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tornmathk rpaduyeckuii crmocod NPEACTaBICHUS W aHalu3a WHPOpPMAIUH, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K konny oOyueHus B 8 kJjacceoOyyarouiuiicss MOMYYUT CHEAYIOIIUME IpeaIMEeTHbIC
pPE3yIbTaThI:

Yucia 1 BLIYMCTEHUSA

Hcnonp30BaTe HadalbHBIC TNPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHUCEN IS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, M300pa)kaTh [IEHCTBUTENBbHBIE YHCJIA TOYKAMU Ha
KOOPJMHATHON MPSAMOH.

[TpuMmeHsITh TIOHATHE apU(METHISCKOrO0 KBAJPATHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCTIOJIB3YS TIPU HEOOXOIUMOCTH KaJIbKYIISATOP, BHIMOIHATH MPEOOPA30BAHMS BRIPAKECHUH,
coJIeprKalIiX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MallbIX YHMCENT C MOMOIIbIO JNECATUYHBIX IpoOeil u
crenenel yucina 10.

AJiredpanyecKue BbIPaKeHUs!

[IpuMeHsTh TMOHSATHE CTENEHH C IENBIM IOKa3aTelieM, BBIMOIHATh MpeoOpazoBaHUs
BBIPAXEHHH, COIEPIKAILUX CTENEHU C LIEJIbIM MTOKa3aTeNIeM.

BBITIONHATE TOXIECTBEHHBIC MPEOOPa30BaHUS PANMOHAIBGHBIX BBIPAKCHHA Ha OCHOBE
NpaBWJI JEHCTBUN HAJl MHOTOYWICHAMH H alreOpandecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUTICH HA MHOKUTEIH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUU [ PEIICHUS Pa3IW4yHBIX 3a7ad U3
MaTEMaTHKH, CMEXKHBIX TIPEMETOB, U3 PEATLHOU MTPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemarp nuHeiiHbIe, KBaJpaTHBIE YPaBHEHUS W PallMOHABHBIE YPAaBHEHHUS, CBOMASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IByMS IIEpEMEHHBIMH.

IIpoBOINTE MpOCTENIINE UCCIIENOBAHNS YPAaBHEHU U CUCTEM YPaBHEHHI, B TOM YHUCIE C
MPUMECHEHHEM TpaUUecKux IpeJICTaBiICHU (YyCTaHABIMBATh, HWMEET JIM YpaBHECHUE WIIU
CUCTEMa YPaBHEHUI pEIIeHUs], €CITU UMEET, TO CKOJIBKO, U TIpoYee).

[Tepexoauth OT cioOBecHOH (QOPMYIMPOBKM 3ahauM K e€ aireOpanyeckod MOJAETH C
MOMOIIBI0 COCTABJICHUS YPAaBHCHHS WJIM CHCTEMBbl ypaBHEHHWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33]1a9M TTOTYICHHBIN pe3yIIbTarT.

[TpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH, PElIaTh JTWHEHHBIC
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM M WX CHCTEMBI, AaBaTh TPadUUECKYI0 HILTIOCTPAIHIO
MHOYECTBa PEIICHN HEPaBEHCTBA, CHCTEMbBI HEPABEHCTB.

DOyHKIUHA



[lonumate ¥  HUCHONB30BaTh (YHKIUOHATIBHBIE TMOHATHUS U S3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpEAETATh 3HaYeHHWe (YHKIMM TO 3HAYCHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Ctpouts rpaduku 3JeMeHTapHBIX PYHKIMMA BUJIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIHCBIBATb CBOMCTBA YHCIOBOIl (PYHKLHH IO &
rpaduky.

K konuy oOyueHus B 9 kJjacceoOyyarouiuiicss MOJIYYUT CHEAYIOLIUE IpeaIMeTHbIE
pe3yJbTaTHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHUBATH U YIOPSAIOYNBATH PALIMOHAIBHBIE H HPPALMOHAIIbHBIE YUCIIA.

BrimonusaTe apudmeTnueckue AeHCTBUS C pallMOHAIBHBIMHU YHCIaMH, COUYeTas YCTHBIC U
NUCbMEHHBIC TIPUEMBI, BBITIOTHITH BEIYUCICHHS C MPPAIMOHAIbHBIMU YHCIIAMH.

Haxoaute 3HaueHMs cTeneHel ¢ 1eNbIMU TOKa3aTelsIMUA U KOPHEH, BBIYUCIIATH 3HAUCHUS
YHCIIOBBIX BBIPAKCHUH.

OKpyrisiTh JEHCTBUTENbHBIE YHUCIIA, BBIIOJIHATH IMPHUKHUAKY Ppe3yJbTaTa BbIYHCIECHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeWHbIE W KBagpaTHbIE YpPaBHEHUS, YPaBHEHHs, CBOMASAIIMECS K HUM,
npocTeiiime ApoOHO-palMOHAFHBIE YPABHEHUS.

Pemate cucTembl ABYX JMHEHHBIX YpaBHEHUH C ByMS MEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemath TekcToBble 3amayM anreOpanyecKuM CHOcOOOM C TOMOIIBIO COCTaBIICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpPEMEHHBIMHU.

IIpoBOANTH MPOCTENUIINE UCCIIENOBAHNS YPAaBHEHUA U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBIeHUI (yCTaHABIMBATh, MMEET JM YpaBHEHHE WIH
cucTeMa ypaBHEHUI pelieHus, eClii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nuHeHHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)xaTh pELICHUE
HEPaBEHCTB HA YMCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIHIO0 CHMBOJIOB.

Pemate cucTemMpl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEpPABEHCTB, BKIIFOYAIOIIHE
KBaJJpaTHOE HEPaBEHCTBO, M300pa)kaTh peEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Mcnonb30BaTh HEpaBEeHCTBA MPU PEIICHUH Pa3IMYHbIX 33]ad.

DOyHKIUHA

Pacno3naBate GyHKIIMU H3y4EHHBIX BIIOB. [I0Ka3pIBaTh CXEMATHUECKH PACIIONOKEHUE Ha

KOOPJIMHATHO# TIOCKOCTH TpadukoB pyukumii Buga: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4YeHUI KO3()(PUIIMEHTOB, OMUCHIBATH CBONCTBA

GyHKIHIA.

Ctpouth u u300pa’kaTh CXE€MaTHYECKH Tpa@UKH KBaJApaTUUYHBIX (DYHKIUN, OMUCHIBATH
CBOWCTBA KBaIPAaTUYHBIX (DYHKIMH MO UX TpaduKam.

Pacno3naBare  kBagpathuHyro (QyHKIMIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOM )XKU3HU, PU3UKH, TEOMETPHUH.

YucJi0BbIE MOCJIE10BATEILHOCTH H IPOIPECCUH

Pacno3naBate apuMeTHUECKYI0O U T€OMETPUYECKYI0 MPOrPECCUU MPU pasHBIX CIIOCOOax
3a/1aHusl.

BbINOTHATE BBIYUCIEHUS C MCMOJb30BAaHUEM (QOPMYJT N-ro 4ieHa apumeTHuyeckorl u
T€OMETPHUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.



N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJIMHATHOM IJIOCKOCTH.
Pewats 3aga4m, CBA3aHHBIE C YMCIIOBBIMU I10CIEA0BATEIBHOCTSMH, B TOM YHUCIIE 3aJa4d
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHUEM KaIbKYISTOPa, HU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uppoBbIe
Ne ni/m pasi Kourpoububie IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucia u BeIUKCIICHUS. PalinoHaibHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso0o.ru/7f415b90
bubmuoreka [JOK
2 AJreOpaHCCKHE BLIPDKCHHA 27 ! https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
3 YPaBHEHHA 1 HCPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
4 Koopmumarst u rpaguicu. dyncim 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> TosTopenne u 060dmenne 6 ! https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ pad Kourpoububie IIpakTHyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEEeHb ¢ 1eTbIM ; bubmuoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpartubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. KBagpaTHbie bubnnorexka [HOK
5 15 1
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnunorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKuHH. OCHOBHbIC MOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
d DyrKim. Hucnossie dyricimn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperne i 060bmiene 6 ! https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/ pait Konrpoabnbsie IIpakruuyeckue (unpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u BeruucieHus. JeiicTBUTEIbHbBIC 9 bubnnorexa [JOK
yucIia https://m.edso0o.ru/7f419d08
5 YpaBHEHUS U1 HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnnorexa [JOK
OJHOM EPEMEHHOM https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUN https://m.edso0o.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edso0.ru/7£419d08
bu6nmorexa LIOK
> DyHKLHH 16 . https://m.edso00.ru/7f419d08
bu6mmoteka IIOK
6 YuciIoBbIE OCIEN0BATEILHOCTHU 15 1 https://m.edsoo.ru/7f419d08
; [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUHI https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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

Y4eonnbiii kypc «I'eomerpus»
INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIBHOM MaTEMaTUKH, UMEIOIINUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLIEHMH M B3aUMHOE
pacIoyio’KeHHe, OMMPAeTCs Ha JIOTMYECKYIO, JO0Ka3aTeNbHYI0 JIMHUIO. lleHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 0o0pa30BaHUs 3aKIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TNPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIAECHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS U CTPOUTh KOHTPIPHUMEPBI K JIOKHBIM, MPOBOAMUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenpro u3ydeHuss rTeOMETPUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTa IIPU
pEeLICHUH KaK MaTeMAaTH4YEeCKMX, TaK W IPaKTHMYECKMX 3a/ad, BCTPEYAIOIIMXCS B peallbHOU
KU3HU. OOydaroluiics TOJKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPHUECKYI0 (Urypy, ONUCaTh
CJIOBaMHU JAHHBI 4YepTEX WIM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOIO Y4YacTKa, PAcCUUTaTb
HEOOXOAMMYIO [UITMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAs, BHIYMCIMTENbHAS JIMHUS B U3yYCHUU I'€OMETPHUH.
[lpu pemeHun 3agay  MPAKTHUUECKOrO  XapakTepa OOYyYaroIMMHCS  y4yUTCS  CTPOUTH
MaTeMaTHYECKUEe MOJENU pEealbHbIX JKU3HEHHBIX CHUTyalluid, HPOBOJUTH BBIYUCICHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIy4EHHOT'O pe3yibTaTa.

KpaiiHe Ba)XHO TOJUEPKUBATH CBA3H T€OMETPUU C JAPYTMMHU YYEOHBIMH TPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACICHHUS  TIeOMETpUYEeCKUX  (GUryp U IMOHSATHH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYUEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DT CBsI3U Haubosee
ApKO BUJHBI B TeMax «Bektopsl», « Tpuronomerpuyeckue cooTHOIEHUs», «MeTo KoopauHaT»
u «Teopema [Tucdaropay.

VYuebHblit Kypc «['eomMeTpus» BKIIOYAET CIEIyIOIME OCHOBHBIE pPa3eibl COAEPIKAHUS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «lM3MepeHHe TIeOMETPUYECKHX BEIHUUHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBUKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJ00U».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HavanpHple nmonsTus reomerpun. Touka, mpsimasi, OTpe3OK, Jiyd. Yron. Bunpbel yrios.
BeprukansHple UM CMeXHBIE yrubl.  buccektpuca yriia. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeETpuH. [IpuMepbl cuMMeTpun
B OKPY’KaIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYIsl M JuHeiiku. TpeyronbHuk. Beicora,
MearaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M NIpHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX NpsiMbIXx. CymMMa yIjioB TpeyrojbHUKa. BHemiHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MEAMAHBl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
OpoBeNEHHOW K runoreHys3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMmoyronbHbBIN TPEyroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH,
TeopeMa o 0oJIbIIeM yrie U O0NbLIeH CTOpoHe TpeyroyibHUKa. [lepneHIuKyIsp 1 HaKJIOHHAS.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIN INEPHEHIMUKYISP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMeTp, MX CBOICTBa. B3amMHoOe pacrnosiokeHne
OKpYXHOCTH M mnpsiMoil. KacarenbHas m cexymas K OKpyX HOCTU. OKpYyKHOCTb, BIIMUCaHHAs B
yroJ. Biucannast 1 onucaHHasi OKpy>KHOCTH TPEYTrOJIbHUKA.

8 KUIACC

YersipéxyronsHuku. llapamnenorpamm, ero mpusHaku M CBOMCTBA. YacTHBIE cCilydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMCcTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema QPaneca U Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TpeyroiabHUKA U Tpaneuuu. L{eHTp macc TpeyronpHuKa.

[TogoGue TpeyroapHUKOB, Kod(duimenT nomxodus. [Ipusnaku mogoOus TPEyroJbHUKOB.
[TpumeHeHne NoA00MS IPU PELICHUN MPAKTUYECKUX 3a/1aU.

CgoiicTBa miomiaaeii reomerpudeckux ¢uryp. @opmynbl A IUIOMAAN TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAAeH Mo100HBIX GUTYp.

Brruncnenue niomaaei TpeyroabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJeTuaTol Oymare.

Teopema Ilucaropa. IIpumenenue teopemsl Iludaropa mpu permeHUN NPAKTUYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIJla MPSMOYTOJBHOIO TpPEeYrojbHHKA. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkmuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpaJIbHBIE YIJIbI, YIOJ MEXKIY KacaTeIbHOM M XOPIOH. YTIbI MEXIY
XOpJlaMH U CEeKyIUlMMHU. DBrucaHHblE M OIUCaHHbIE YETHIPEXYTOJIBHUKHM. B3anMmuoe



pacmoyiokeHue AByX OKpyxkHocted. Kacanme okxpyxHocteit. OOmme kacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHreHc yrioB ot 0 go 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
TOX/1eCTBO. DOPMYIIbI IPUBEICHUS.

Pemwienne tpeyronbHukoB. Teopema KOCHHYCOB UM Teopema CHHYCOB. Pemienue
MPaKTUYECKHX 3a/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Tpeo6pazoBanue nonodus. [logodue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MPOU3BEAECHUHN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEAECHUU OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMy HaJ
BekTOpaMu. PasiioxkeHue BEKTOpa MO JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHaTel BeKTOpa.
CxkansipHO€ NMPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKJACHUS IJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IUJIOCKOCTH. YPaBHEHUS MpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMbIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKHU. JJTMHA OKPYKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIYMCIICHHUE UTMH YT OKpYykHOCTel. [nomane kpyra, cekropa, CErMeHTa.

JIBUKEeHHMsI TNIOCKOCTU U BHYTPEHHHE CUMMETPHUH QUryp (31eMeHTapHbIe IPeCTaBICHNUS).
[TapannensHbINA MEepEHOC. IToopor.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTATBl OCBOGHHUS HporpaMMbl ydeOHoro kypca «l'eomerpusi»
XapaKTepU3yIOTCSL:

1) naTproTnyeckoe BOCIIUTAHUE:

MIPOSIBJIEHUEM HMHTEpECa K IPOLUIOMY U HACTOSALIEMY POCCUNMCKON MaTEMaTUKH, LICHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCHIUCKUX MATEMATUKOB U POCCUMCKON MaTEMAaTUYECKOW ILIKOJIBI,
K UCTIOJIb30BAHUIO 3TUX JOCTIXKEHUH B IPYTrUX HAyKax M MPHUKIAIHBIX cepax;

2) rpaxjiaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEH TpakJaHMHA M peanu3aliil ero Ipas,
IIPE/ICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH,
MPOIIeAYp TPAXKTAHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO
ATUYECKHX MPOOJIeM, CBA3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM TOCTHIKEHHUIN HAyKH, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLUIIOB B IEATEIbHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaAHME:

YCTAaHOBKOWM Ha AaKTUBHOE Yy4YaCTUE B PELIEHUU MPAKTUYECKUX 3a7ad MaTeMaTU4YecKou
HAMpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTHU MAaTEMaTHYEeCKOro O0pa30BaHUS Ha MPOTSIKEHHH BCei
KHU3HU ISl YCIIEHTHOW NMPO(ECCHOHANBHON IEeSTeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M ITOCTPOCHUEM MHAMBHIYaJIbHON TPACKTOPUU O0pa30BaHUs U KU3HEHHBIX
IJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTMYeCcKOe BOCIUTAHME:

CMOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCHPUATHIO MaTeMaTHYECKUX
00BEKTOB, 3ajJla4, PEUICHUH, pacCyKIeHUM, YMEHNUIO BUJETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHEHTAlell B JEATENIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MpeJCTaBlIeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs YEJIOBEKa, MPUPOABI U O0OIIeCTBa, MOHUMaHUEM
MaTeMaTHYeCKOM HayKh Kak c@epbl 4YeIOBEYECKOM JesTeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAQUUMOCTHU [JISl Pa3BUTUS LIUBUIIM3ALIMH, OBJIAJCHUEM S3BIKOM MAaTeMaTUKU U MAaTEMaTHYECKOU
KyJIbTypOH KaK CpEICTBOM TMO3HAHMS MHpaA, OBJIAJCHUEM TMPOCTECHIIMMHU  HaBbIKAMHU
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

6) pusnyeckoe Bocnuranue, GopMHUpPOBAHKNE KYJIbTYPbI 310POBbSl U 3MOLHMOHAJIBLHOIO
Osaromosty4ms:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTHUECKUE 3HAHMS B MHTEPECAX CBOETO 370POBbs, BEACHUS
310pOBOT0 00paza >XKM3HHU (30pOBOE NMHUTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHITUA M OTHAbIXA,
perynspHas (usuveckass aKTUBHOCTh), C(OPMUPOBAHHOCTHbIO HaBbIKa pedIeKCHH, NMpPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa JIpyroro 4elioBeKa,

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

OpUEHTalllel Ha NMPUMEHEHHE MaTeMaTH4YeCKHX 3HaHWM U1 pelieHus 3ajad B o0yacTu
COXPAHHOCTH OKpY’Kalolllell Cpeapl, IUIAaHUPOBAHUS TIOCTYNIKOB M OLEHKH HX BO3MOXKHBIX
MOCTIC/ICTBUM JUIi OKpYXKaroIled cpelbl, OCO3HAHHWEM TIJI00AJbHOIO XapakTepa 3KOJOIMYECKHX
poOJIeM U yTeH UX perieHus;

8) ananTanus K U3MEHAKIMMCS YCJIOBUSIM COIUAIbHON U IPUPOIHOI Cpebl:



TOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSIX HEONPEIEIEHHOCTH, IMOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO IEATEIBHOCTh, B TOM YHUCJIE YMEHHUE YYHUTHCS y APYIHX
JoAel, mpuodpeTaTh B COBMECTHOW JIEATENPHOCTH HOBBIE 3HAHMSA, HABBIKM M KOMIICTCHLIUU W3
OIIbITA IPYTHX;

HEO0XOAUMOCTBIO B ()OPMHMPOBAHUU HOBBIX 3HAHWUH, B TOM 4YMcie (OPMYJINPOBaTH UJEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTAaX M SBICHHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATH
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CUTYalUIO, BOCIIPUHHMATh CTPECCOBYIO CHUTYAlLHMIO
KaK BbI30B, TpeOyIOIUI KOHTPMEp, KOPPEKTHUPOBATh IPUHUMAaeMble pEIIEeHUs M JeHCTBHUSA,
(opMyIHPOBATH M OIICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBrble Jloruyeckne JeiicTBUA:

® BBIBISITh M XapaKTEPH30BATh CYIIECTBEHHBIC IPU3HAKH MAaTEMaTHYCCKHX OOBEKTOB,
MOHATHIM, OTHOUICHHH MEXAY NOHATUSIMH, (OPMYIHpOBATH OIpeAeTeHHs] TMOHSATUH,
yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCHU(UKALUU, OCHOBAHUS A 000OLIECHUS U
CpaBHEHUS, KPUTEPUHU TIPOBOJIUMOTO aHAIIN3A;

® BOCIHPUHHMMATH, (HOPMYIHpPOBATH M TNPeoOPa30OBBIBATH CYXKICHUS: YTBEPIUTEIbHBIE U
OTpUIATEIIbHBIC, SIMHIUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

® BBIABISTH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TPOTHUBOpEYHs B (haKTax,
JAHHBIX, HAONIOJCHUSAX W YTBEPXKICHHUSAX, NpeIaraTb KPUTEPUU IS BBISBICHHS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;

e JleNaTh BBIBOJBI C WCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHI 110 aHAJIOTUH;

e pa3buparh JOKA3aTeIbCTBA MATEMATHYCCKUX YTBEPKIACHHUH (IIPSAMBIC W OT MPOTHBHOTO),
MPOBOANTHh CaMOCTOSITENIbHO HECIOKHBIE J[OKa3aTeNbCTBA MaTeMaTHUYeCKUX (haKToOB,
BBICTPAanWBaTh ApPTyYMEHTAIMIO, TPUBOJHWTH TMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYKICHUS,

e BbIOMpaATh crI0CcO0 perieHus yueOHol 3ajaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUS,
BBIOMpaTh HarOOoJIee TIOIXOAIIHIA ¢ Y4ETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciaenoBarelibCKue AeiCTBHSA.

® HCITOJIB30BAaTh BOIPOCHI KaK MCCIEA0BATEILCKUH WHCTPYMEHT IO3HAHUSA, (DOPMYITHPOBATH
BOMNPOCH, (UKCHPYIOIIHE MTPOTUBOpEUHE, MpoOJieMy, CaMOCTOSTENbHO YCTaHABIMBATH
HCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,

® TMPOBOJUTH IO CAMOCTOSTETLHO COCTABIEHHOMY TUIaHY HECIOXHBIA JKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNUE 0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOTO OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXTY COOOi;

® CaMOCTOSITENBHO (POPMYIUPOBATH OOOOIIEHHSI U BBIBOJABI M0 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, WCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH TIOJNYYEHHBIX PE3yJIbTaTOB,
BBIBOZOB 1 0000ILEHNIH;

® TIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOIECCa, a TAKKE BBIABUTATH MPEIANOIOKCHHUSI O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Paborta ¢ undopmanmeii:



BBISIBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(DOpPMAIMH, JAHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1a4u;

BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATHU3HPOBaTh W HHTEPHPETUPOBATH HH(POPMALIHIO
Pa3IMYHbBIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh GopMy MpeacTaBiecHUs MHGOPMAUU U WIUTIOCTPUPOBATH pellaeMble 3a/ladyu
CXeMaMH, AMarpaMMaMiy, UHOU rpadukoi U X KOMOMHALIUAMU;

OLICHUBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM WIH
chOpMYyIUPOBAHHBIM CAMOCTOSTEIIBLHO.

KOMMyHI/IKaTI/IBHBIe YHuBEpCaJdbHbIC yqeﬁnble JeHCTBUA:

BOCIIPUHUMATh M (HOPMYIHPOBATh CYXKACHUS B COOTBETCTBHH C YCJIOBUSMH M LEISIMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MHChMEHHBIX
TEKCTaX, /1aBaTh IOSICHEHUS [0 XOJy PELIeHUs 3aJa4d, KOMMEHTUPOBATh IOJIY4EHHBIN
pe3yibTar;

B X0Jle 0OCYXJEHHUs 3aJlaBaTb BOINPOCHI MO CYLIECTBY OOCYKAaeMOH TeMbl, MpPOOIEMBI,
pemaeMoi 3a7auyu, BBICKA3bIBaTh MJICHM, HAICJICHHbIC Ha MOMCK PELIEHHUs, COMOCTaBIIAThH
CBOM CYXJIEHUS C CY)KJIEHUSMHU JPYTruX yYaCTHMKOB JMajora, oOHapyKUBaTh paziuuue U
CXOJICTBO TIO3WIIMH, B KOpPpeKTHOW Qopme (opMynupoBaTh pa3HOTIACUs, CBOHU
BO3PAXKECHMUS;

MIPEJCTaBIATh PE3YyJIbTaThl PEIIECHUs 3a/Jayd, SKCIEPUMEHTA, HCCIIEJOBAHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOUMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3agad Ipe3eHTaluu u
0COOEHHOCTEH ayTUTOPHH;

[IOHMMAaTh U HUCIMOJIb30BaTh NMPEUMYILECTBA KOMAHAHOM M MHIUBUAYAJIbHOW PabOThHI MpU
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 33/1a4;

IIPUHUMATh 1IeJIb COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPIaHU3ALUI0 COBMECTHOU
paboThl, pacrnpenensiTh BUAbI padoT, JOroBapuUBaThCs, 0OCYXAaTh MPOLECC U PE3yibTar
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CykJeHus, 0OMEH MHEHMSIMH, MO3TOBbIE
IITYPMBI ¥ IPYTHE), BBITIOJHATH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOM JCHWCTBUS C
JAPYTUMH YJIEHAMHU KOMaHJbI, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOLIMHA MPOAYKT MO
KpUTEpHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOECHCTBUS.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC y‘leﬁl—lble JelcTBUA

Camoopranu3anmus:

CaMOCTOSITENIHO COCTABIIATH IUIAH, AJITOPUTM PELIeHHs 33a4M (MM ero 4acTh), BEIOUpATh
CIoco0 pemeHuss ¢ Y4€TOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTp()JIL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ysibTaTa pelieHHs
MaTeMaTU4eCKOU 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JEATENHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJIbTaTa ACSATEIbHOCTH MOCTABICHHOM WENH W YCJIOBHSM,
OOBSCHATh MPUYUHBI JOCTUKEHHSI WM HEIOCTIKEHUS LEeNH, HaXOIUTh OMIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyueHus B 7 KjIacceoOydalOmUNACs TOMYYUT CICAYIONINE IPEAMETHBIC
pe3yabTaThI:

PacrioznaBaTth  M3yueHHBIE Te€OMETpUYECKUE (UTYpPBI, ONpeNeisTh HX  B3aWMHOE
pacmooKeHue, n300pakaTh reOMETPUIECKIe (PUTYPHI, BBITIONHATh YEPTEIKU MO YCIOBHUIO 3aJ1adH.
W3mepsTh nuHENHbIE U YTIOBbIE BEMWYUHBL. Pemiarh 3aadyu Ha BBIYUCICHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B PEallbHOM XKHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznmuyare pa3Mepbl 3TUX OOBEKTOB I10 MOPSIIKY BETHYNHBI.

CTpouTh 4epTeXKHU K FTEOMETPUUECKUM 3a7auaM.

[Tonb30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh MPU3HAKUA U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPU PELICHUH 3a/1a4.

[IpoBOAUTH TOTHUECKHUE PACCYKICHHS C HCTIOIB30BAHIUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbcsi TpHU3HAKAMH  PaBEHCTBA MPSIMOYTOJBHBIX TPEYTOJBHUKOB, CBOHCTBOM
MEJUaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJIbHOTO TPEYroJIbHUKA, B  PEIICHHUU
F€OMETPUYECKHX 3a/1au.

OnpenensaTh MapaJIeIbHOCTh TMPSMBIX C IOMOINBIO YTJIOB, KOTOpPHIE 00pa3yeT ¢ HUMHU
cexymas. OnpenesnsaTe NapajuieIbHOCTh MPSMBIX C TMOMOIIBI0O PaBEHCTBA PACCTOSHHN OT TOYEK
OJIHOM IIPSIMOI1 10 TOUEK JIPYroil MpsIMOM.

Pemats 3a1aun Ha kieT4aroit Oymare.

[IpoBOAUTH BBHIYUCICHHS U HAXOJWUTh YHCIOBbIE U OYKBEHHbIE 3HAYCHHUS YIJIOB B
T€OMETPUUYECKHUX 3a7[a4ax C UCIOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJBHUKOB,
CBOMCTB yrioB, 00pa30BaHHBIX MPHU MEPECEUCHUU ABYX MapalIeIbHBIX MPSAMBIX ceKkyiei. PemaTs
MPaKTUYECKHUE 3a]]a4H Ha HAXO0K/ICHHUE YTJIOB.

Bragets moHsITHEM reOMETPUUECKOTO MECTa TOUEK. YMETh ONpeesaTh OUCCEKTPUCY yIia U
CEPEeIMHHBIN MEPIEHINKYIISIP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUCK.

@opMynHpOBaTh OMPENETICHUSI OKPYKHOCTH M Kpyra, XOpAbl U JAHAMETPa OKPYKHOCTH,
M0JIb30BAaThCA UX CBOMCTBAMU. Y METh MPUMEHSTh 3TH CBOWCTBA MPU PEIICHUH 3aa4.

Brnagers moHsATHEM ONHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HAaxOIUTh €€
neHntp. Ilonb3oBaThesi pakTaMu O TOM, UYTO OMCCEKTPHUCHI YIJIOB TPEYTrOJbHUKA MEPECEKArOTCs B
OIHOM TOYKE, MU O TOM, YTO CEpPEAMHHBbIE MEPIEHAUKYSAPbl K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCS B OJIHOM TOUKE.

Brmagete moHATHMEM — KacaTeNbHOM K OKPYXKHOCTH, IIOJIb30BAaThbCid  TEOPEMOM O
MEePIEHIUKYISIPHOCTH KacaTelbHON U pajinyca, MPOBEAEHHOTO K TOYKE KaCaHHS.

[lonp30BaTbcst  MPOCTEMIIMMHM  TE€OMETPUYECKUMM  HEpPaBEHCTBAMM, MOHUMATh  UX
MPaKTUYECKUI CMBICI.

[IpoBOAUTH OCHOBHBIE TEOMETPUIECKUE TTOCTPOSHUS C TIOMOIIBIO IIUPKYJIS U TUHEHKH.

K xoniy oOyuenus B 8 kJacceoOy4aromuicss TMOTYyYUT CIEIYIONME TPEIMETHBIC
pe3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHU/bI YETHIPEXYTOJBHUKOB, HMX D3JIEMEHTHI, IOJIb30BaThCA HX
CBOMCTBAaMH TP PEIICHUH T€OMETPHUECKUX 3a7ad.

[IpuMeHATh CBOWCTBA TOYKH TEpeceUeHUs MEANaH TPEyroiabHUKa (IIEHTpa Macc) B pelieHUuN
3a/1ay.

Branets nonsituem cpeaHe TMHUU TPEYroJIbHUKA U Tpaleluu, IPUMEHSATh UX CBOMCTBA MpHU
pemieHnn  reomeTpuyeckux 3anad. [lomp3oBatbes  Teopemon  @Daneca U TEOpEeMOM O
MIPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS TPAKTUYECKUX 3a/1a4.



[IpuMeHsTh NpU3HAKK [TO100US TPEYTOJIBLHUKOB B PEHICHUH T€OMETPUUECKUX 3ajau.

[Tonp3oBatbest Teopemoit [Iudaropa ans permieHuss reoOMeTpUYECKUX M NMPAKTHYECKUX 3aiad.
CTpouth MareMaTHYeCKyl0 MOJETbh B MPAKTHYECKUX 33/7a4ax, CAMOCTOSATENILHO JeaTh YepTexX H
HaXOJUTh COOTBETCTBYIOLIUE JITTHHBI.

Bnagerp mNOHATHSAMH CHHYCa, KOCHHYCa M TaHI'€HCAa OCTPOro yria MpsSMOYTOJIbHOIO
TpeyronbHuKa. [101630BaThCSI STUMU TOHATUSMU JJIs1 PEIICHUS PAKTHYECKUX 3a7ad.

Breraucnsate (pa3muyHbIMEA CIOCO0aMH) IO TPEYTroJbHUKA U TUIOMIAI MHOTOYTOJIBHBIX
¢buryp (monp3ysch, rie HEOOXOAWMO, KalbKyIsITOpoM). [IpuMeHSTH MONy4YeHHblE YMEHHS B
MPAKTUYECKHX 3ajjauax.

Brnagerp MOHATUSMU BIOUCAHHOTO W IEHTPAIHHOTO YIja, HCIOJB30BaTh TEOPEMBI O
BIIMUCAHHBIX YTJaX, Yriax MEXIy XOpAaMu (CeKYIIMMHU) U yIiie MEXKIy KacaTeIbHON U XOpJ0U Mpu
pEIlIeHNY TeOMETPUUYECKUX 3a/1a4.

Bnagers MmOHSATHEM OMMCAHHOTO YETHIPEXYTONbHUKA, MPUMEHSTh CBOWCTBA OMHCAHHOIO
YEeTHIPEXYTOJILHUKA IIPU PEIICHUH 33]1a4.

[IpyuMeHSITh MONYYCHHBIC 3HAHUS HA TPAKTHKE — CTPOUTh MATEMAaTUYCCKUE MOJCIH JUIS
3a/1a4 peabHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHUEM No100Us U
TPUTOHOMETPHH (IIOJIb3YACH, TJ€ HEOOXOAUMO, KAIbKYISITOPOM).

K xoniy oOyuenus B 9 KJacceoOy4arolmuiicss TMOJYyYUT CIEAYIOIIKME MpPEIMETHBIC
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMHU OCTPBIX YIIIOB, HAXOIUTH C UX MOMOIIBIO Pa3IUYHbIC
ANIEMEHTHI MPSAMOYTOJIBHOTO TPEYTrONbHHUKA («pPEHICHHE MPSIMOYTOJbHBIX TPEYTOJIHLHUKOBY).
HaxomuTh (¢ TOMOIIBIO KATBKYJISTOPA) JUTHHBI M YTIII ISl HETAOJIMIHBIX 3HAYCHUH.

[Tosb30Batbest hopMymamMu TPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKJIECTBOM
JUTSL HAXOXKICHUSI COOTHOILIEHUH MEXTy TPUTOHOMETPHUECKUMHU BETHYUHAMHU.

Hcnonb30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB [IJISl HAXOXKICHHUS PA3IUYHBIX JJIEMEHTOB
TPEYroJbHUKA («pEIIeHUE TPEYTrOJILHUKOBY), TPAUMEHSTh X IIPH PEIICHUN T€OMETPUICCKIX 33/1ad.

Bragers MOHATHSAMH MPeoOpa3oBaHMs MOJAO0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJIOOHBIX
¢uryp. [lonb3oBarbcst CBOMCTBAMU MOJ00MS MPOU3BOJIBHBIX (UTYpP, YMETh BBIYUCIATH AJTUHBI U
HaXOJIUTh yIIbl Y MOM00HBIX ¢uryp. [IpumeHsTh CBOICTBa MOAOOHS B MPAKTUYECKUX 3ajauax.
YMeTh MPUBOAUTH MTPUMEPHI MTOT00HBIX (PUTYP B OKPYKAFOIIEM MHUPE.

[Tonmp30BaThbcs TeOpeMaMH O TIPOU3BENEHHH OTPE3KOB XOpJ, O TPOM3BEICHHH OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOI.

[Tonb30BaTbcs BEKTOpaAMH, MIOHUMATh UX TEOMETPUUECKUN U (PU3UIECKHUI CMBICIT, TPUMEHSITh
WX B PEHICHHH TEOMETPUYCCKHX M (U3NYCCKUX 3anad. [IpUMEHSTh CKaJIspHOE IPOW3BEICHUE
BEKTOPOB ISl HAXOXKICHHUSI JUTHH U yTJIOB.

[Tonb30BaTbcsi METOAOM KOOPAWHAT Ha IUIOCKOCTH, TMPUMEHSATh €ro B PEIIeHUU
T€OMETPUUYECKUX U MPAKTUIECKUX 3a]1a4.

Brnagerp TOHATHSIMH TPAaBWJIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPYKHOCTH, JUTHHBI JTyTH
OKPY)XHOCTH W paJMaHHOW Mephl yIiia, yMETh BBIYHCIATH IUIOIMIATL KpPyra W €ro 4dacTei.
[TpuMeHsITh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

Haxomute ocu (WIu UEHTpPHI) CUMMETpuM (UTyp, TPUMEHATH JBUKEHUS IUIOCKOCTH B
MIPOCTEUIINX CITyYasix.

[TpuMeHSITh IMOTyYCHHBIC 3HAHUS HA ITPAKTUKE — CTPOUTh MaTeMaTHIECKUE MOJICITH TS 3a/1a4
peasIbHOM JKU3HH U MTPOBOAUTH COOTBETCTBYIOIINE BBIUMCICHUSI C TPUMEHEHUEM TO100Us 1
TPUTOHOMETPUYECCKUX QYHKIIUN (TTOJIB3YSICh, TJIe HEOOXOAMMO, KATbKYISITOPOM



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jeioB U TeM ugposbie
Ne ni/m pasi Kourpoububie IIpakTHyeckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 ik cnoictsn. Hoepene reowerpmoess 14 buGorexa LIOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuorexa [JOK
2 TpeyrobHuKH 22 ! https://m.edsoo.ru/7f415e2e
[TapannensHble MpsiMbIE, CyMMa yTII0B bubnnoreka [JOK
3 14 1
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnorexka [HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
5 IToBTOpenue, 00001IEHNE 3HAHUN 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jgesioB U TeM ugposbie
Ne i/ pait Kourposbnbie IIpakTHyeckue (mudpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
N bu6mmoreka [IOK
! HeTbipexyroeHHKH 12 ! https://m.edsoo.ru/7f417e18
T o
2 HegfleanoiIHaJeIﬁ{;ii)oTpeefiai oA00HbIE 15 1 bubmorera [JOK
porioph p - HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
IT .H 7
3 peyromiunkon n Moroyrom it 14 1 Eamioresa IOK
peyr 4 P- https://m.edsoo0.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
KacarenbHble k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubnuotexa [JOK
6 [ToBTOpeHue, 06001IeHNEe 3HAHUT 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ pad Konrpoabnbsie IIpakruyeckue (undpp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Tpuronomerpust. Teopembl KOCUHYCOB U bubmmoreka [JOK
1 16 1
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue bubnuoreka [IOK
2 10 1
COOTHOUICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
3 Bexropei 12 . https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[Ipa € MHOT'OYTO. . a
| me———— Bior 0%
pyE HHaab ipyre. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoreka IIOK
6 JBHOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
; [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 7 2 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

Y4eOHblil Kypc «BepoSITHOCTh U CTATHCTUHKA
MNOSICHUTEJIBHAS 3AITUCKA

B coBpemeHHOM ITU(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA IPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3pEHMsI MIPAKTUUYECKUX MPUIIOKEHUH, TaK U UX pOJU B 00pa3oBaHUU,
HE00X0MMOM KaxkaoMy yenoBeky. Bospacraer uucio npodeccuil, npu oBiajieHUM KOTOPbIMU
TpeOyeTcst xoporras ©0a3oBasi MOATOTOBKA B OOJACTH BEPOATHOCTH W CTAaTHCTUKH, TakKas
NOJATOTOBKA Ba)KHA JUISI MPOJOIDKEHHS OOpa30BaHHS W JUISL YCIEIIHOM HpodeccCHOHaIbHON
Kapbephl.

Kaxnplii 4enoBek IMOCTOSHHO NPUHMMAET PEIIEHUS Ha OCHOBE HMEIOIIMXCS Yy HEro
JMAHHBIX. A 111 0O0OOCHOBAaHHOT'O NPUHATHS PELICHUS B YCIOBUSAX HENOCTAaTKa MM H30BITKA
uH(pOpMallMM HEOOXOJMMO B TOM YHCIE XOpOIIO C(HOpMHpPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MBIIIJICHHE.

HMIMeHHO 1O03TOMY OCTpPO BCTaja HEOOXOAMMOCTh C(OPMUPOBATH y OOYUYaAIOLIMXCS
(YHKIIMOHAJIbHYIO T'PAMOTHOCTh, BKJIIOYAIOHIYI0 B ce0f B KayecTBE HEOTbEMJIEMOM
COCTAaBIIIONICH yMEHHE BOCIHPUHUMATh M KPUTHYECKH aHAIM3MPOBATh WH(OPMAIHIO,
IpPEJCTAaBICHHYI0 B pa3IMuHbIX (opMax, IOHMMAThb BEPOSTHOCTHBIA XapakTep MHOTHUX
peabHbIX MPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOIUTH ITPOCTENIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM MpHUHLUUIAMU cOOpa, aHaiM3a U
NPEICTaBICHUS JaHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIECTBA W TOCYJapCTBA MPHUOOIIACT
oOyJaromuxcst K OOIIECTBEHHBIM HHTepecaM. V3ydeHne OCHOB KOMOWHATOPHUKH DPa3BHBAET
HaBBIKM OpraHM3aluu Iepebopa M MOJCUETa Yyuciia BapUAHTOB, B TOM 4YHCJIE B HPUKIAIHBIX
3ajjayax. 3HAKOMCTBO C OCHOBaMHU Teopuu rpadoB co3gaét maremMaTHyecKuil GyHIaMeHT A
dbopMupoBaHUg KoOMIleTeHIMH B oOnacth uHGOpMaTUKU U LUGPOBbIX TexHojoruil. I[lpm
M3YYEHUU CTaTHUCTUKM W BEPOATHOCTH OOOTalaroTCsl MPEACTaBICHUs OOydaroluxcs o
COBPEMEHHOM KapTHMHE MHpa M METOJaX €ro MccieloBaHMs, (GopMupyercs MOHMMaHUE POJIU
CTaTUCTHKM KaK HCTOYHMKA COLMAIBbHO 3HAUYMMON MH(OPMALMU U 3aKIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B cooTrBercTBUM € JaHHBIMH LEISIMH B CTPYKType€ IpOorpaMMbl ydeOHOro Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOTO OOINEro o0pa3oBaHMs BBIJENEHBl CIEIyIOIUe
coJepxarenbHO-MeToauueckue uHum: «lIpeacrapnenne JaHHBIX U ONUcaTeIbHAast CTATUCTUKAY,
«BeposTHOCTBY, «DIeMeHThl KOMOMHATOPUKNY, «BBegenue B Teoputo rpadoBy.

Copnepxanue nuHun «lIpencraBieHne JaHHBIX W ONHUCATENbHAs CTATUCTHKA» CIYKUT
OCHOBOH U1 (hOpMUPOBAHMS HABBIKOB pabOTHl ¢ MHPOPMALIMEH: OT YTEHUS U UHTEPIpETaLuu
uHpopMalMy, TpeACTaBICHHOW B Tabimulax, Ha JguarpaMMax M rpadukax, 10 cOopa,
MIPEJICTaBICHNS] U aHAJIN3a JIaHHBIX C UCIOJIb30BAaHUEM CTaTUCTHUECKUX XapaKTEPUCTUK CPETHUX
u paccenBaHus. PaGotast ¢ naHHbIMH, oOydaroluecss ydarcs CUMTHIBaTh M WHTEPIPETHPOBATH
JTaHHbIE, BBIIBUraTh, apryMEHTHUPOBAaTh U KPUTHKOBATH MPOCTEUIIME THIIOTE3bl, PA3MBIILIATH
HaJl (PaKTOpaMH, BBI3BIBAIOIIMMHU N3MEHUUBOCTD, U OLIEHUBATh UX BIMSIHHME Ha pacCMaTpUBacMble
BEJIMYMHBI U TTPOIIECCHI.

WHTYyUTHBHOE  NpPEACTABIEHHME O  CIy4ailHOM  W3MEHYMBOCTH,  HCCIEAOBaHHUE
3aKOHOMEPHOCTEH M TEHJEHIUI CTAaHOBUTCS MOTHBHPYIOLIEH OCHOBOW IJISi M3y4EHUS TEOPHUU
BEpOSATHOCTEH. bBosbloe 3HaueHHEe MMEIOT NMPaKTHYECKUE 3aJaHMsi, B YAaCTHOCTH OIBITHI C
KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMH.

[ToHsiTHEe BEPOSTHOCTH BBOJMUTCS KaK Mepa MpaBAONOAo0us ciaydailHOro coObitus. [Tpum
U3y4eHHH y4eOHOro Kypca oOydaromuecs: 3HAaKOMATCS ¢ MPOCTEHITUMH METO/IaMH BBIUYMCIICHUS
BEPOSTHOCTEW B CIYYalHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMHU 3JI€MEHTApHBIMU HCXOAMHU,



BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh M peliath Oosiee ClIoXKHBIE 3afauu. B
yueOHBI KypC BXOAST HadallbHBIC MPEACTABICHUS O CIyYalHBIX BEIIMYMHAX W UX YHCIIOBBIX
XapaKTEpUCTHKAX.

B pamkax yueOHOro Kypca OCyIIeCTBISETCS] 3HAKOMCTBO 00YYaIOIIUXCSl C MHOXKECTBAMHU U
OCHOBHBIMH OIEpalUSIMU HaJ] MHOXECTBAMH, PACCMATPUBAIOTCA MPUMEPhl NMPUMEHEHHS IS
pelieHns 3ajgad, a TaKKe HCIOJIb30BaHUS B JPYrUX MaTeMaTHYECKUX Kypcax U Y4eOHBIX
npeaMerax.

B 7-9 xnaccax um3ydaercss yueOHBIM Kypc «BeposTHOCTh M CTAaTUCTHUKA», B KOTOPBII
BXoIAT paznensl: «lIpeacraBieHne NaHHBIX W OMHcCATEIbHAs CTAaTHCTHUKA», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPHKNY, «BBeZieHne B Teopuio rpadoBy.

Ha u3ydenue yueGHOro Kypca «BeposSsTHOCTh W cTaTUCTHKa» oTBoAmTcs 102 waca: B 7
kiacce — 34 vaca (1 gac B Henento), B 8 kiacce — 34 vaca (1 gac B Hezenio), B 9 kiacce — 34 gaca
(1 gac B HEnEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBienue NaHHBIX B BHUAE Tabiuull, guarpamm, rpadukoB. 3arnojHeHHe TaOJHIl,
YTEHHUE U MOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHue rpadukos
peanbHBIX TporeccoB. V3pnedeHue MHPOPMALUU U3 JUArpaMM W TaOJHIl, UCIOJIB30BaHHUE U
UHTEpIpETANS JaHHBIX.

OrnucarenbHas CTaTHCTHUKA: CpeiHEe apuMeTHUeCKoe, MeuaHa, pa3Max, Haubombliee u
HauMEHbIlIee 3HaYeHUs] HA0opa YHUCIIOBBIX JaHHBIX. [IpuMepsl cilydaiiHON U3MEHUYUBOCTH.

CrnyuyaliHbpli SKCIIEPUMEHT (OIBIT) U cllydaiiHOoe coObiTHE. BepostHOCTh 1 yactoTa. Poib
MaJIOBEPOATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHII B mpupoje u B oOuiecTBe. MoHeTa u
urpanbHasi KOCTb B TCOPHH BEPOSTHOCTEH.

I'pad, Bepmuna, pedpo. Crenens BepinHbl. Yncino pédbep u cyMmapHas CTEeHb BEPIITUH.
[TpencraBnenne o cszHoctu rpada. Llenu u nukiel. [Tyt B rpadax. O6xon rpada (sinepon
nyTh). [Ipencrasnenue o6 opueHTHpoBaHHOM rpade. Perenne 3agau ¢ momonibio rpados.

8 KUIACC

[IpencraBienue JaHHBIX B BUJIE TaOIUL, 1UarpaMm, rpaguKos.

MHOKeCTBO, 3JIEMEHT MHOXKECTBA, IOAMHOKeCTBO. Ormepanuu HaJ MHOKECTBaMU:
oObeMHEeHHe, IepecedyeHue, jonojgHeHue. CBOHCTBa omepanMii HaJl MHOXKECTBaMM:
[IEPEMECTUTEIIBHOE, COUYETATEeNIbHOE, paclpeleauTeNbHOe, BKIOYeHus. lcnonb3oBaHue
rpaduueckoro NpeiCcTaBIeHNs MHOKECTB JJIs ONMMCAaHUs PEAJbHBIX MPOIECCOB U SIBICHUN, TpU
pelIeHnH 3a1ay.

N3mepenune paccerBaHUs JAaHHBIX. JlUclepcuss M CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. JluarpaMma paccenBaHHUs.

OnemMeHTapHble COObITUS ciydaiiHoro omnbita. CoywaitHele coObiTHs. BepositHocTH
coObITHH. ONBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH. CiydaiiHbI BBIOOD.
CBsi3b MEXJy MallOBEPOATHBIMU M TNPAKTUYECKU JIOCTOBEPHBIMH COOBITUSMU B MPHUPOJIE,
oOLIeCTBE U HayKe.

JepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTh ITyTH, CYIIIECTBOBAHNE BUCSYEH BEPILINHBI,
CBSI3b MEXJly YHUCIIOM BepIIMH W yuciaoM pédep. IlpaBuno ymHokeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[IporuBomonoxxuple coObiTHsA. [uarpamma Oitniepa. OObenuHEHHE U TEepeceUCHUE
coObiTuii. HecoBmecTHble coObiTHs. ®opmyna clokeHus BEpOSITHOCTEH.  YciloBHas
BeposATHOCTb. [IpaBuino ymHoxxenus. HezaBucumsie coobitus. [Ipencrapnenue skcepuMeHTa B
BUJE AepeBa. Pemenue 3a1a4 Ha HaX0XKJIEHUE BEPOSITHOCTEN C NMOMOIIBIO JEPEBA CIy4ailHOIO
AKCIIEPUMEHTA, THarpaMm Juiiepa.

9 KUIACC

[IpencraBieHre AaHHBIX B BHJIE TaOJIUL, IUarpamm, rpaguKoB, HHTEpIpETalUs JaHHBIX.
YreHue u nocTpoeHue Tabiull, AuarpaMm, rpauKoB M0 peabHbIM 1aHHBIM.

[TepectanoBku u Qakropuan. Coderanust U 4uciao coderanuit. TpeyronpHuk I[lackars.
Pemenue 3a1a4 ¢ UCMoNb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckast BeposTHOCTh. CirydailHbIil BBIOOpP TOYKH U3 (PUTYpHI Ha TIOCKOCTH, W3
OTpe3Ka U U3 IyI'¥ OKPYKHOCTH.



UcnbiTanue. Ycenex u Heynaua. Cepus UCOBITaHUM 10 TIepBOro ycrnexa. Cepusi UCIIbITAHUI
Bepuymnnu. BepostHocTH coObITHii B cepun ucnbiTannii bepHyim.

CrnyualiHas BEIMYMHA M DPACIPENEICHUE BEPOATHOCTEW. MareMaTHdecKoe OXHJIaHue U
mucnepeus. [Ipumepel MareMaTH4ecKoro OXHAAaHUA KaK TEOPETHUYECKOrO CPEIHEro 3HAYeHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUIAaHUE U JUCIEPCUs CIy4allHOM BEJIMYMHBI «YHUCIIO YCIIEXOB B
CepUH UCHBITAHUM bepHyum».

[TonsiTue o 3akoHe OGonbIIMX yuce. M3Mepenue BeposSsTHOCTEH ¢ OMOIIbIO YacToT. Pojb
Y 3Hau€HHE 3aKOHa OOJIBIINX YKMCEN B IPUPOJE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTbD M CTATHCTHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca «BeposiTHOCTE
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTproTn4yeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpECA K IPOLUIOMY U HACTOSALIEMY POCCHUMCKON MAaTEMAaTHUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCHIUCKUX MATEMATUKOB U POCCUMCKON MaTEMAaTUYECKOW ILIKOJIBI,
K HCITOJIb30BAHMIO 3TUX JOCTIKEHUH B IPYrMX HAyKaX W MPHUKIATHBIX cepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TpakJaHMHA M pealu3aliil ero IMpas,
MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX (DYHKITMOHHPOBAHUSI PA3JIMUHBIX CTPYKTYP, SBJICHUM,
MPOLIEAYp TPakIAHCKOTO oOmecTBa (HarpuMep, BHIOOPHI, OMPOCKI), TOTOBHOCTHIO K 00CYKICHHUIO
ATUYECKUX MPOOJIeM, CBA3AaHHBIX C MPAKTUUYECKUM NMPUMEHEHUEM JOCTHKEHUM HAyKH, OCO3HAHUEM
BA)KHOCTU MOPAJIbHO-3THYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUYEHOT0;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE B pPEHICHUU NPAKTUYECKUX 3a7ad MaTeMaTUYeCKOU
HAINPaBJIICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMaTHYECKOro oOpa3oBaHHS Ha IMPOTSHKEHUU Bcel
KHU3HU ISl YCIIEHTHOW NMPOQECCHOHANBHON IESTeNbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBHIOOPOM M MTOCTPOCHHEM MHAMBHIYaTbHON TPAaCKTOPUH 0Opa30BaHUS U KUIHEHHBIX
TJIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M JCTETHUYECKOMY BOCIPHUATHIO MaTeMaTHUYEeCKHX
O00BEKTOB, 3a/1a4, PEUICHHH, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlMel B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEICTaBlIEeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YEJNOBEKa, MPUPOABI U OOIIECTBa, MOHUMAHUEM
MaTeMaTUYeCKOW HayKh Kak c@epbl YeTOBEYECKOW MAESITEIbHOCTHU, JTAanoB €€ pa3BUTHS U
3HAYMMOCTHU JJISl PA3BUTUS MUBUIM3AIMNA, OBJIAJCHUEM SI3BIKOM MAaTEeMaTHKU U MAaTeMaTHYECKOU
KYJIbTypOH KaK CpEICTBOM TMO3HAHMS MHpaA, OBJIAJECHUEM TMPOCTEHIIMMHU  HaBbIKaMHU
HCCIIEA0BATENbCKOM IeATENbHOCTH;

6) pusnuyeckoe BocnuTanue, popmupoBaHHe KYyJIbTYPbI 310POBbS M 3MOLMOHAJIBHOIO
0/1aronosy4us:

TOTOBHOCTBIO IIPUMEHSTh MaTeMaTUUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbs, BEICHUS
3I0pOBOTO 00pasa Xu3HH (30pOBOE NMHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUA M OTHABIXA,
perynspHas (usuyeckass aKTUBHOCTh), COPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, NPU3HAHHEM
CBOETO IpaBa Ha OMHUOKY M TAKOTO e MpaBa APYroro 4YeIOBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

OpUEHTAIlNEe Ha MPUMEHEHHE MAaTeMaTHYeCKHX 3HAHWH IS pelIeHHs 3ajad B 0o0JacTu
COXpPAaHHOCTH OKpPYXKAIOIEW Cpelpl, IUIAHUPOBAaHUSA TIOCTYNKOB M OLEHKM HX BO3MOYKHBIX
MOCNIEACTBUIM ISl OKpY’Kalollel cpenbl, OCO3HAaHHEM TIJI00AJbHOTO XapakTepa 3KOJIOTHYECKUX
poOJIeM U yTeH UX perieHus;

8) ajanTanns K M3MEHAIUMCS YCJIOBUSAM CONMATbHOM M NPUPOAHOM Cpebl:



TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSIX HEONPEICIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NPAKTHYECKYIO ACATEIBbHOCTb, B TOM 4YMCIE YMEHHME YUYUTBCS y IPYrHX
JoAel, nmpuodpeTaTh B COBMECTHOW JIEATENPHOCTH HOBBIE 3HAHMSA, HABBIKM M KOMIICTCHLIUU W3
OIBITA JPYIHUX;

HE00XOAUMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (GopMyaupoBaTh HJIEH,
MOHATUS, TUNOTE3bl 00 OOBEKTaX M SABICHMSAX, B TOM 4YMCJIE paHEe HEU3BECTHBIX, OCO3HABaTh
neGuIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAlLUIO
KaK BbI30B, TpeOYyIOIUI KOHTPMEP, KOPPEKTUPOBAaTh IPUHHUMAEMble pEIIEHUs M JeHCTBUS,
(opMyIMpOBATH U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble Jlornyeckue aeiicTBUA:

® BBIBIATH M XapaKTEePHU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTHYEeCKHX OOBEKTOB,
MOHATHI, OTHOUICHWA MEXAY NOHITHIMH, (DOPMYITHpPOBATH OIPEACICHHUS TIOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(UKAIIMKA, OCHOBAHUS I 0000IIECHUS U
CpaBHEHUSI, KPUTEPUHU TIPOBOJUMOTO aHAIIH3A;

® BOCHPHHHMATH, (HOPMYJIHPOBATH W TPEOOPA30OBBIBATH CYKICHUS: YTBEPIUTCIBHBIE U
oTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

® BBIABISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U M TPOTHUBOpEYHs B (haKTax,
JAHHBIX, HAONIONCHUAX W YTBEPXKICHHUSAX, MpeiaraTb KPUTEPUU IS BbISBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;

e JenaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKTIOYCHHA, YMO3aKITFOUSHUH 110 aHAIOTHH;

e pa3buparh JOKA3aTENbCTBA MAaTEMAaTHYECKUX YTBEPKACHHU (MpsMble U OT MPOTHBHOTO),
MPOBOJNTH CAMOCTOSITIBHO HECIIOKHBIC JIOKA3aTebCTBA MaTeMaTHYeCKHX (aKTOB,
BBICTPAanWBaTh aApPryMEHTAIMIO, TPUBOAWTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHLIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaATH c1I0CO0 perieHus yueOHol 3ajaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILIEHUS,
BBIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHe 1eCTBHA.

® ICIIOJI30BAaTh BOIPOCHI KaK HCCIEA0BATEIbCKUN UHCTPYMEHT MO3HAHUA, (DOPMYIHPOBATH
BONIPOCHI, (UKCHPYIOIIHE IPOTUBOpPEYHE, MPOOIeMy, CaMOCTOSATEIbHO YyCTaHABIMBATH
HMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

® T[POBOJUTH II0 CAMOCTOSITEILHO COCTABICHHOMY TIUIaHY HECJIOXHBIA DKCIIEPHUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNUE 0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa,
3aBHCHMOCTEN 00BEKTOB MEXIY COOOI;

®  CaMOCTOSTEIIBHO (POPMYJIUPOBATH OOOOIICHHSI W BBIBOJBI 10 PE3yJIbTaTaM IMPOBEIEHHOTO
HAOIIIOJIEHUsI, HCCIEIOBAaHUS, OIICHMBATH JOCTOBEPHOCTH TONYYEHHBIX pPE3yIbTaTOB,
BBIBOJIOB M O0OOIICHUIH;

® [POTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCa, a TAK)KE BBIIBUTATH MPEIINONOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ nundopmanmeii:



BBISIBJISITH HEJOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMAIINH, JAHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1a4u;

BbIOMpPATh, aHATU3UPOBATh, CHUCTEMAaTU3UPOBATh M HWHTEPIPETHPOBATH HWH(POPMAIIHIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

BbIOMpaTh (OpMy TMpeACTaBICHUS HMHPOPMALMU M WLTIOCTPUPOBATH pelIacMble 3aauu
CXeMaMH, IuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLIEHUBATh HAAEKHOCTh WMH(POPMALMU IO KPUTEPUSAM, MPEUIOKEHHBIM YYUTEIEM WIN
chOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

BOCIIPUHUMATh U (OPMYJIHPOBATh CYXIEHHS B COOTBETCTBHHM C YCIOBHUSAMH M LEISMH
OOIIeHHS, SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX
TEKCTaX, /aBaTh IMOSICHEHUS IO XOJy PEHICHHUs 3aJa4d, KOMMEHTHUPOBATH MOJYYCHHBIN
pe3yibTar;

B Xo0ze OOCYXIEHHUsS 3allaBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOW TEMBbI, MPOOIEMBI,
penraeMoii 3aja4M, BBICKA3bIBaTh HJICH, HAlleJICHHBIC HAa MOWCK DEIICHHS, COMOCTABIATH
CBOM CY)KACHUS C CYXICHHSIMH JPYTUX YYaCTHHKOB JMANOra, 0OHapyXHBaTh pa3indue M
CXOJICTBO TIO3WIMH, B KOpPpeKTHOW Qopme (opMynupoBaTh pa3zHOTIACUS, CBOU
BO3PAKCHHS,

MPEICTABIATh PE3yNbTaThl PEUICHUS 3a/laud, IKCIEPUMEHTa, HCCICIOBAHMA, IPOEKTa,
CaMOCTOSITENIHO BBIOWpaTh (opMaT BBICTYIUIEHHS C YYE€TOM 3agad MpE3eHTAH U
0COOCHHOCTEW ayAUTOPHU;

MOHMMAaTh W HUCIIOJB30BaTh MPEHMYIIECTBA KOMAHJIHOW W MHIUBUAYAJILHOW PabOTHI MpH
peleHnH yyeOHbIX MaTeMaTHYeCKUX 3a/1a4;

NPUHUMATH 1Ie]Tb COBMECTHOM JIEATENIEHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paloThl, pacnpenensaTb BUIbI padoT, JOrOBapUBATHCS, 00CYXJIaTh MPOLECC M PE3ysbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (Gopmax pa®oThl (00CyXkaeHusi, 0OMEH MHEHHUSMH, MO3TOBbIE
IITYPMBI ¥ IPYTHE), BBITIOJIHATH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOM JCHWCTBUS C
IPYTUMH YJI€HaMHA KOMaHJbI, OIICHWBATh Ka4eCTBO CBOETO BKJaaa B OOMIMIA MPOIYKT MO
KpUTEpHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOECHCTBUS.

PeryasiTuBHble yHUBEpPCaJIbHbIC YUeOHbIE 1eiiCTBUA

Camoopranmu3anmus:

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, aJITOPUTM PELIeHUS 3a/1a4u (WM €ro 4acTh), BBIOUPATh
croco0 pemeHus ¢ y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BapUAHTHI peIIeHUH ¢ y4ETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJaJIeTh CIoco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIS IpolLecca U pe3ylbTaTa pelIeHus
MaTeMaTHYeCKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTh IPH PELICHWU 3aJlaud, BHOCHUTH
KOPPEKTHBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, HAJIEHHBIX OIMHOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pe3yJbTaTa NEATEIbHOCTH IOCTABICHHOM LEIU U YCIOBHSAM,
OOBSICHATh MPUYMHBI JOCTHXKEHUS MM HEJOCTIIKEHHS LI, HaXOIUTh OIIMOKY, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyueHus B 7 KjIacceoOydalOmUnics TOMYYUT CICAYIONINE IPEAMETHBIC
PE3yNbTaThI:

Yurate nH(pOpMAaLIKIO, IPEICTABICHHYIO B TA0INIIAX, HA JUarpaMMmax, MpeiCTaBiIsaTh JaHHbIe
B BUJE Ta0JHIl, CTPOUTHh TUArpaMMbl (CTOJOMKOBEBIE (CTOJNOYATHIC) M KPYTOBBIE) MO MacCHBaM
3HAYEHUU.

OnuceiBaTh M HMHTEPIPETUPOBATH pealbHbIE YHUCIOBbIE JaHHbIC, MPEJCTABICHHBIE B
Tabnuiax, Ha AuarpaMmmax, rpapukax.

Hcnonb3oBaTh s ONWCAHUS JIaHHBIX CTATUCTUYECKHE XapaKTEPUCTUKH: CpEIHEe
apudmernueckoe, MearaHa, HauOOJIbIIIEEe U HAMMEHBIIICE 3HAYCHHUS, pPa3Max.

HNmets mpencraBieHre O CcOy4yallHOM HM3MEHYMBOCTH Ha IMpHUMepax IeH, (PU3NYECKUX
BEJIMYMH, aHTPOTIOMETPUUYECKUX JIaHHBIX, UMETh MPEJICTABICHUE O CTATUCTUYECKON YCTOMYHUBOCTH.

K xoniy oOyuyenus B 8 kJacceoOy4aromuics TMOJIYyYUT CIEAYIONUME TPEIMETHbBIC
pe3yIbTaTHI:

W3Biekath 1 mpeoOpa3oBeIBaTh WHGOPMAITUIO, TIPEACTABICHHYIO B BHJIE TAOJIHII, JHATPAMM,
rpaduKoB, MPEICTABIATH JaHHBIC B BUJE TaOIHII, AUArpaMM, TpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATHCTUYECKUX IMOKA3aTeNei: CpeIHUX 3HAYCHUH U Mep
paccenBanus (pa3max, JTUCIIEPCHS U CTaHAAPTHOE OTKIOHEHHUE).

HaxomuTh 94acTOTBI YHCIIOBBIX 3HAUYCHUH M YaCTOTHI COOBITHH, B TOM YHCIIE 110 PE3yJIbTaTaM
M3MEpeHUil U HaOJI0IeHU .

HaxomuTh BEpOATHOCTH CIydallHBIX COOBITHI B ONBITAX, 3HAs BEPOSITHOCTH AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIC B OINBITaX C PABHOBO3MOXKHBIMH 3JICMCHTAPHBIMH COOBITHSIMHU.

Hcnonp3oBaTh TpapuyuecKue MOAETH: JEPEeBO CIyYailHOTO OJKCIEPHUMEHTa, TUarpaMMEI
Diinepa, yncioBas mpsmasi.

OnepupoBaTh MOHATHSIMH: MHOXECTBO, TOAMHOMXECTBO, BBINOJHITh OMNEpalluu HaJ
MHOXKECTBaMHU: OOBEAMHCHHE, IEepPeceUeHUe, JOTOTHEHHE, IMEePEUUCISITh 3JIEMEHThI MHOXKECTB,
MIPUMEHSITh CBOHCTBA MHOXECTB.

Hcnonb3oBath rpaduyeckoe MpeacTaBIeHne MHOKECTB U CBS3€H MEKy HUMU AJIs OTTHCAHUS
MIPOLIECCOB U SBIICHUH, B TOM UHKCJIE NP PEIICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB U KYpCOB.

K xoniy oO0yuenus B 9 KkJacceoOy4aromuiicss TMOTYYUT CIEAYIONIIUE TPEAMETHBIC
pe3yIbTaTHI:

W3Bnekars u npeoOpa3oBbIBaTh HH()OPMAILINIO, TIPEICTABICHHYIO B PA3TUYHBIX HCTOYHHUKAX B
BU/JIE TaOIHII, TUarpamMm, rpaduKoB, MPEACTABIAThH JaHHbIE B BHJIE TAOIUII, TUarpamm, rpadukos.

Pemarp 3amaun opraHM30BaHHBIM IEPeOOPOM BApUAHTOB, a TAKKE C WCIIOIH30BAHHEM
KOMOHWHATOPHBIX MTPABUII U METOJIOB.

Hcnonb30BaTh omucaTeNbHbIE XAPAKTEPUCTUKU AJII MACCHBOB YHCIIOBBIX JAHHBIX, B TOM
YHClie CpeTHUE 3HAYCHUS U MEPHI pacCEUBAHUSI.

HaxomuTh 9acTOTBHI 3HAYCHWH M 9aCTOTHI COOBITHS, B TOM YHCJIC IMOJIb3YSACh Pe3ybTaTaMH
MPOBEACHHBIX U3MEPECHUIA U HAOJIOICHUH.

HaxoauTh BEpOSTHOCTHU CIIy9aliHBIX COOBITHI B H3yYEHHBIX OIBITaX, B TOM YHCIE B OIMBITaX C
PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, B CEPUSX HCIBITAHUN 10 MEPBOrO yclexa, B
cepusx ucnbiTaHui bepHymm.

HNmeTts nipeacTaBiieHUE O CIIy4allHOW BEJIMYMHE U O PACHPEICIICHUU BEPOSATHOCTEM.

NmeTs mpepcraBieHUE O 3aKOHE OOJIBIIUX YHUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy9aifHON M3MEHYHBOCTHU M O POJIM 3aKOHA OOJIBIIIUX YHCEN B MPUPOC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHe pa3/iejioB H TeM u@poBbIie
Ne ni/m pasi Kourpoububie IIpakTHyeckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 Hpezcrapienne naHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 Onucarenbras CTaTucTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Coryualinas H3MEHTHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Brenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
coOBITHS https://m.edsoo.ru/7f415fdc
. bubnuoteka [JOK
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 2 https:/m.edsoo.ru/7fA15fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM u(poBbie
Ne i/ pad Kourpoububie IIpakTHyeckue (mudpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! HosTopenne kypca 7 knacca 4 https://m.edsoo.ru/7f417fb2
5 OnmcarenpHas cTaTucTUKa. PaccenBanme 4 bubmuoreka [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB ciy4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
S Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fh2
. bubmuorexa [JOK
6 Catyuaitapie coObITHs 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI 4 2 https:/m.edsoo.ru/7fA17fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUE pa3ae/ioB H TEM ndposbie
Ne i/ pad Kourpoububie IIpakTHyeckue (mudpp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hosropenne kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
2 JMEMEHTH! KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckas BEpOSTHOCTH 4 Brommozexa [OK
p p https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 Mcnerranms bepuynin 6 1 https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
: Cryuaiinas BenmanHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obobmierne, KOHTpOIb 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2



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