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IHHOACHUTEJIBHAS 3AIINCKA

[TpropuTETHBIMHU 1IENIIMU 00yUEHUS MaTeMaTHKe B 5—6 Kiaccax sIBIISIOTCS:

® MpoAoJDKeHHE (OPMHUPOBAHUS OCHOBHBIX MATEMATHUECKUX MOHATHH (YUCIIO, BETUYMHA,
reoMeTpuueckas (urypa), oO6ecrneyuBaIOmUX MPEEMCTBEHHOCTh U TEPCHEKTHBHOCTD
MaTeMaTH4eCKOTro 00pa3oBaHUs 00yYarOIIUXCS;

® pa3BUTHE MHTEUICKTYaJIbHbIX M TBOPUYECKHX CHOCOOHOCTEH  0Oyuarommxcs,
[IO3HABATEIbHOM aKTUBHOCTH, MCCIIEIOBAaTEIbCKUX YMEHHM, MHTEpeca K HU3Yy4YCHHIO
MaTEMAaTUKU;

® [0JBEJCHUE O0YYAIOUIUXCS HA TOCTYITHOM Ul HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTEMaTUKU U OKPY>KAIOILEro MUPA;

e (dopmupoBanue  (QYHKIMOHAIBHOM  MaTEeMaTH4YeCKOM  TI'paMOTHOCTH:  YMEHUS
pacro3HaBaTh MaTeMaTHUECKHE OOBEKTHl B pEAIbHBIX IKU3HEHHBIX CHUTYaIUsX,
IIPUMEHATh OCBOEHHBIE YMEHHUS ISl PELIECHUS NPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH IIOJyYECHHBIE pe3yJbTaTbl M OLEHMBAaTh UX HAa COOTBETCTBUE
MIPAKTUYECKON CUTYyaLUU.

OcCHOBHBIC JTMHHU COZEPKaHHs Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerndeckas u
reoMeTpUYEecKasi, KOTOpbIe pa3BUBAIOTCS MApaJUIETbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO, HE HE3aBUCUMO OJIHA OT JPYIrOW, a B TECHOM KOHTaKT€ W B3aUMOJACHCTBHM.
Taxke B Kypce MaTEMaTHKH MTPOUCXOTUT 3HAKOMCTBO C AJIEMEHTaMU ajareOpbl U OMHCATEIbHOM
CTaTUCTUKH.

W3ydenne apuMeTHYecKOro marepHuaja HadMHACTCSd CO CUCTEMAaTH3allud U Pa3BUTHA
3HaHUH O HAaTypaJIbHBIX YKCIIaX, OJyYeHHBIX Ha YPOBHE HA4aIbHOTO 0011ero oopasosanus. [Ipu
3TOM COBEPLICHCTBOBAHHE BHIUMCIUTEILHON TEXHUKH U (DOPMHUPOBAHHME HOBBIX TEOPETHUECKUX
3HaHUH COYETAeTCS C PAa3BUTHEM BBIYMCIMTEIBHOM KyJIbTYyphl, B YaCTHOCTU C OOyueHHEM
IIPOCTEUIINM IIPUEMAM IIPUKUJIKHA U OLICHKH PE3YJIbTATOB BbIUKUCICHUN. V3ydueHne HaTypaJlbHbIX
qucell IPOAO0JKAETCS B 6 Kilacce 3HAKOMCTBOM C Ha4aJIbHBIMU ITOHATUSAMH TEOPUU JEITUMOCTH.

Hauano u3yyeHus OOBIKHOBEHHBIX M JECATHYHBIX JIpoOel OTHECeHO K 5 Kiaccy. DTo
NEpPBBII 3Tall B OCBOCHHM JpoOei, KOrja MPOUCXOTUT 3HAKOMCTBO C OCHOBHBIMH HJICSMHU,
NOHATUSAMH TeMbl. [IpM 3TOM paccMoTpeHue OOBIKHOBEHHBIX Ipo0eil B MOJHOM 00BEME
NPEIIECTBYET M3YyUEHHUIO AECATHYHBIX APOOEH, YTO 1es1eco00pa3sHO ¢ TOYKU 3PEHHS JIOTHKH
M3JIOKEHHUST YMCIIOBOW JIMHMM, KOTJA MpaBHJa JACHCTBUHM C AECATUYHBIMH JAPOOSIMH MOXKHO
000CHOBAaTh YX€ H3BECTHBIMH QJITOPUTMAMH BBIMOJHEHHUS JEUCTBUH C OOBIKHOBEHHBIMHU
IpoOsiMU. 3HAKOMCTBO C JIECATHYHBIMU APOOSMH PACIIUPHUT BO3MOXHOCTH JUISI TIOHHUMAHUS
00y4aroIUMUCS MPUKIIAJTHOTO MTPUMEHEHHSI HOBOH 3alyCH MPH U3yYEHUH APYTHX MPEIMETOB U
IPU MPAaKTUYECKOM Hcmonb3oBaHuM. K 6 kiaccy oTHeCEH BTOpOH 3Tam B U3Y4YEHUU Opobei, rie
MIPOUCXOJUT COBEPIICHCTBOBAHHE HABBIKOB CPaBHEHHUS U IMpeoOpa3oBaHus IpoOei, OCBOCHHE
HOBBIX BBIYMCIUTENBHBIX AJITOPUTMOB, OTTAUMBAHME TEXHUKHU BBIUMCICHWH, B TOM 4YHCIE
3HAYCHUN BBIPAKEHUM, COMEpKAIMX M OOBIKHOBEHHBIC, M JIECATUYHbIC TPOOU, YCTAaHOBJIECHUE
CBsI3eH MEXIy HUMH, PaCCMOTpPEHHE NMPHUEMOB pelieHHs 3a1ad Ha ApoOu. B Hauane 6 kmacca
IIPOUCXOAUT 3HAKOMCTBO C ITOHATUEM IIPOLICHTA.

Oco0eHHOCTBIO U3YUEHUS MOJIOKUTENBHBIX U OTPULIATEIbHBIX YHCEI SABISETCS TO, YTO OHU
TaKK€ MOTYT paccMaTpUBaThCsl B HECKOJIBKO 3TamoB. B 6 kiacce B Hayane U3y4EHUs TEMbI
«IlonoxuTenbHple M OTpULIATENBHBIE YKCIa» BblAeNseTcs noarema «llemeple uyncna», B paMKax
KOTOpOM 3HAaKOMCTBO C OTpHULATEIbHBIMM YHUCJIAMU U JACUCTBUAMM C IOJIOKUTEIbHBIMU M
OTpULATENBbHBIMY YHCIAMU IIPOUCXOJUT HA OCHOBE COAEPIKATEIBHOIO MOJIX0AA. JTO MO3BOJISIET
Ha JIOCTYITHOM YpOBHE II03HAKOMHTH OOYYAIOIIMXCS MPAKTUYECKH CO BCEMH OCHOBHBIMH
MOHATUSAMH TEMbI, B TOM 4YHCJ€ M C MpaBUJIaMH 3HAKOB NPH BBIMOJHEHUU apH(PMETHUYECKUX
neicTBuil. M3ydeHune pairoHanbHBIX YUCENT Ha 3TOM HE 3aKOHUYHUTCS, a OYJeT MPOJI0JDKEHO B Kypce
anreOpsl 7 Kiacca.



[Tpu 00y4eHnH pelIeHNnIO TEKCTOBBIX 33/1a4 B 5—6 Ki1accax UCIOIb3YIOTCS apu(pMETUIECKHE
npuémsl pemenus. [Ipu orpaboTke BEIUMCIUTEIBHBIX HABBIKOB B 5—6 KJlaccax pacCMaTpHBAIOTCA
TEKCTOBBIC 3a/1a41 CJICAYIOIIMX BUJIOB: 33]]aui Ha JABIKEHHE, Ha YaCTH, Ha MIOKYTKH, Ha padoTy u
MIPOU3BOIUTEIILHOCTD, HA TIPOLIEHTHI, HA OTHOLIEHUS U mpornopiui. O0yyJaroniecs 3HaKOMSTCS C
npuéMaMu peleHus 3agad  1mepeObopoM  BO3MOXHBIX BapHaHTOB, ydarcs paboTatbh C
uHpopManuei, npecTaBlIeHHON B popMe TabIHIl MIIK AUarpaMM.

B mporpamme yweGHOro kypca «MaTematukay MpeIycMOTpPeHO (HOpMHUpPOBaHUE
MPONEIEBTUUECKUX alreOpandyeckux IMpeacTaBleHH. bykBa Kak CMMBOJ HEKOTOPOI'O YHMCIA B
3aBUCHUMOCTU OT MaT€MaTH4YE€CKOI0 KOHTEKCTa BBOJUTCS IOCTENEHHO. ByKBEHHas CUMBOJIMKA
IIMPOKO HCIIOJIb3YETCS TMPEXJE BCEro s 3aluch OOIIMX YTBEPXKAECHUH W IpeUIoKeHUH,
(dopMys, B YaCTHOCTH JUIsl BBIYMCIICHUS T€OMETPUYECKUX BEJIWYHMH, B KAUYECTBE «3aMECTUTEIIS»
qucia.

B nporpamme yueOHOro kypca «MaTemaTuka» NpEACTaBICHA HArJAIHAs T'e€OMETpHS,
HamnpaBjCHHAs Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO0 BOOOpaKEHUS,
M300pa3sUTEIbHBIX YMEHUH. DTO BaXKHBIH ATAIl B U3yYCHUH T€OMETPUHU, KOTOPBIH OCYILECTBIISAETCS
Ha HaArJSAHO-TIPAKTHMYECKOM  YPOBHE, OINHUPAeTCs Ha  HArjsAHO-0Opa3HOE  MBIIUICHUE
oOyyaromuxcs. bosipinas poib OTBOIUTCS MPAKTHYECKON JEATEIbHOCTH, OMBITY, SKCIIEPUMEHTY,
MoJienpoBanuio. OOyuaromuecs: 3HaKOMSTCS ¢ TEOMETPUUYECKUMU (PUTYPaMU Ha TNIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIIMMHU KOH(PUTYpaIHsIMHU, y4aTcs H300pakaTh MX Ha HETMHOBAHHOMN
U KieTyaTod Oymare, paccMaTpuBAIOT HUX MpOCTeWIIMe CBOWCTBA. B mporecce u3yudeHUs
HarJsIHOM TeOMETPHH 3HaHUS, MOJY4YeHHbIE O0yYalolMMUCS HAa YPOBHE HAa4aJbHOTO OOIIETOo
00pazoBaHMsl, CUCTEMATHU3UPYIOTCS U PACIIUPSIFOTCA.

CornacHo y4yeOHOMYy IUIaHYy B 5—6 Kiaccax H3y4yaeTcss HMHTETPHUPOBAHHBIM IpEeIMET
«MateMaTiKa», KOTOPBI BKIIIOYAET apu(PMETUUECKUH MaTepuan U HarJsAHYI0 T€OMETpPUIO, a
TaKXe IMPOIEAEBTUYECKAE CBEICHUS M3 aiureOphl, SJEMEHTHI JOIMKH W Hayajla ONMUCATeIbHOMN
CTaTUCTHUKH.

Ha uzyuenue yuebHoro xypca «Matemaruka» orBonutcs 374 yacoB: B 5 kmacce — 170
yacoB (5 yacoB B HeJllento), B 6 kinacce — 204 yacoB (6 4acoB B HEAEIIO).



COJEP/)KAHME OBYYEHUA
5 KVIACC

HartypajabHble uncia 1 HYJIb

HarypansHoe umcno. Psn Harypanenbix uncen. Yucno 0. M3o0pakeHue HaTypaibHBIX
Yyuces TOYKaMU Ha KOOPAMHATHOU (UMCIIOBOM) MIPSIMOA.

[To3unmonnas cucrema cuucieHus. Pumckas Hymepauus Kak IpUMEpP HENO3ULMOHHON
CUCTEMBI CUMCIEHUs. [lecaiTuUHas cuctemMa CUUCIIEHUS.

CpaBHEHHE HATypalbHBIX YHCEN, CpPaBHEHHE HATypaJbHBIX uucen ¢ HylaéM. CrocoObl
cpaBHeHUs. OKpyTJIeHNE HaTypalbHbIX YUCEIL.

CrnorxeHue HaTypalbHBIX YHCET, CBOMCTBO HYJIS IIPH CIOXKEHUU. Bbhruntanue kak neiicTaue,
0o0paTHOE CIIOKEHUIO. YMHOXKEHHE HaTypalbHBIX YHCEN, CBOMCTBA HYJS M EJUHULBI IPH
yMHOXeHUH. JleneHne kak JeiicTBue, oOpaTHOE YMHOKEHUIO. KOMITOHEHTHI NeWCTBUH, CBS3b
Mexay Humu. I[IpoBepka pesynbraTa apudmeruueckoro aeictus. I[lepemecTurenbHOe H
COUETATEIbHOE CBOWCTBA (3aKOHBI) CIOKEHUS M YMHOXEHHS, pPacHpelesIUTEIbHOE CBOMCTBO
(3aKOH) YMHOXKEHHSI.

Hcnonb3oBanue OykB aisi 0003HAYSHHsI HEM3BECTHOI'O KOMIIOHEHTa M 3aIMCHU CBOICTB
apu(METHUECKUX JACHCTBHIM.

JlenuTenu U KpaTHbIE YKMCIIA, pa3IoKEHUE Ha MHOXKUTENU. IIpocThle U cocTaBHbBIE UuCIa.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. lenenue ¢ ocTaTKoM.

Crenenp C HaTypajbHBIM IIOKa3aTEJIEM. 3allMCh YWUCIAa B BHUJE CYMMBI pa3psIHbIX
CJIaracMblX.

UucnoBoe BbIpakeHHE. DBbluKMClIeHME 3HAYEHMM YHUCIIOBBIX BBIPAXKEHUH, IOPSAIOK
BBIIIOJIHEHUST  JielcTBUi. Vcrosp30BaHME MNpU  BBIYMCIEHUSX  IIEPEMECTUTENBHOIO U
COUYETATEIBbHOI0 CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXXEHHS, PaclpelesUTENIbHOIO CBOMCTBA
YMHOXEHHS.

JApodn

[IpencraBnenue o 1podu Kak crnocoOe 3amuch 4acTu BeTHuuHbl. OOBIKHOBEHHBIE JAPOOH.
[IpaBunbHBIE U HepaBWIIbHBIE poOu. CMeranHas 1poOb, MpeICTaBlIeHNe CMEIIaHHOM 1podu B
BUJIC HEMpPAaBUIBHOM JApOOM M BBIJCICHHME LEJIOM YacTH 4YHciIa W3 HENpaBHIBHOW Jpolwu.
N306paxkenue qpodeit ToukaMu Ha YucIIoBo mpsmoii. OCHOBHOE cBOHCTBO qpodu. CokpalieHue
npobeii. [IpuBenenue aqpodu k HOBOMY 3HaMeHaTen0. CpaBHeHHE JpOOeH.

CnoxeHue W BBIYMTaHUE JpoOeil. YMHOXKEHHE U JeleHue Apoleil, B3auMHO OOpaTHbBIE
npoOu. HaxoxxieHre 4acTu 1esoro U 1eJIoro Mo ero YacTH.

Hecstuunas 3anmuck apoOeit. [IpencraBienue aecaTHYHON ApoOU B BUJE OOBIKHOBEHHOIA.
N300pakeHne NECATHYHBIX ApoOel TOUYKaMU Ha YUCIOBOW MpsiMoi. CpaBHEHHE NECITUYHBIX
pooeit.

Apudmerndeckue IHCTBUA C NECITUYHBIME Jpo0siMu. OKpyTiIeHHE JeCATUYHBIX IpOoOeii.

Pemenne TekcTOBBIX 32124

Pemienne TekcTOBBIX 3a/1au apuMETHYECKHM CHocoOOM. PemieHue oruueckux 3aaad.
Pemenue 3amau nmepebOpoM Bcex BO3ZMOXKHBIX BapHaHTOB. Vcmonb30BaHue MpU PELICHUH 337124
TaOJIHI] U CXEM.

Pemenue 3anay, coaepammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUUHBI: CKOPOCTb, BPEMS,
paccTosiHUE, II€Ha, KOJMYECTBO, CTOMMOCTb. EIMHMIIBI M3MEpeHus: Macchl, 00b&Ma, ICHBI,
paccTosiHusA, BpEMEHH, CKOPOCTH. CBSA3b MEXKIY €AMHULIAMH U3MEPEHUS KaX 101 BEINUUHBI.

Perienne ocHOBHBIX 33124 Ha IpooOu.

[IpencraBneHue naHHBIX B BUE TAOJHII, CTOJIOUATHIX AT PAMM.

Harasanast reomerpust



Harnsaneie npencraBineHus o Gurypax Ha IIIOCKOCTH: TOYKA, MPsiMasi, OTPE30K, JIyd, Yo,
JIOMaHasi, MHOI'OYI'OJIbHUK, OKPYXKHOCTb, Kpyr. Yroi. IIpsaMoii, ocTpslid, TYIIOH U pa3BEPHYTHIM
YIJIBL.

JUimHa oOTpe3ka, METPUYECKHE CIMHMIBI JUIMHBL. J[IMHA JIOMaHOW, NIEPUMETP
MHOI'OYT'OJIbHHKA. MI3MepeHne u nocTpoeHue yrioB ¢ IOMOLIbIO TPAaHCIIOPTHPA.

Harnsaneie npencraBienus o (Gurypax Ha IJIOCKOCTH: MHOTOYTOJbHHK, IPSIMOYTOJbHUK,
KBaJpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYP.

N300paxkenue ¢puryp, B ToM ymcie Ha kierdaroir Oymare. Iloctpoenue koHdurypamnuit u3
qacTeil mpsiMOi, OKPY>KHOCTH Ha HEJIMHOBAaHHOM M KieTyaToil Oymare. Mcronb30BaHue CBOMCTB
CTOPOH U YIJIOB NPSAMOYTOJIbHUKA, KBAIPAaTa.

[Inomane TpsAMOYroJIbHUKAa U MHOTOYI'OJIBHUKOB, COCTaBIECHHBIX U3 MPAMOYTOJIbHUKOB, B
TOM yHciie QUryp, n300pakE€HHBIX Ha KieT4aTol Oymare. EquHMITBI H3MepeHus TIIoLaIu.

Harnsanele  mpeacTaBieHuss O  IPOCTPAHCTBEHHBIX  (Urypax:  MPSMOYTOJIbHBIH
napajenenunes, Ky0, MHOrorpaHHuku. M3o0paxeHne MNpPOCTEHIIUX MHOTOTPaHHUKOB.
Pa3Béprkn kyba wm mapamnenenumnena. Co3naHue Mojelell MHOTOTPaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, IJIACTUIIMHA U JPYTUX MaTepUaoB).

O0BEM MPSIMOYTOJIBLHOTO Mapasuiesenunena, Kyoa. Enuauib: namMepenus oobéma.
6 KJIACC

HarypajabHble yncia

Apudmernyeckue ACHCTBUS C MHOTO3HAUYHBIMU HATypaJlbHBIMH YHUCIaMHU. UYHCIOBbIE
BBIPXKCHUS, TIOPSIOK JACHCTBHM, MCHOJIB30BaHUE CKOOOK. VICmoibp30BaHME MPHU BBIYMCICHUSX
[IEPEMECTUTEIBLHOTIO U COYETATEIbHOIO CBOMCTB CIIOKEHUS U YMHOKECHUS, PACIIPEIEIUTEILHOIO
cBoiicTBa yMHOeHUsA. OKpyIJIeHnE HaTypaJIbHbIX YHCEN.

Jlenutenu W KpaTHBIE 4YMCIa, HAWOONBLIMK OOIIMH JenuTenhb W HauMeHbllee oOriee
KpaTtHoe. J[eTMMOCTb CyMMBI U IIPOU3BEACHHUS. [[eNeHne ¢ 0CTaTKOM.

JApodn

OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO ApOOM, cokpaieHue apoodeil. CpaBHeHHE U
yrnopsiiouuBaHue apooeid. Perenne 3amad Ha HaXOXKIACHUE YacTU OT IIEJIOTO M ILIEJIOr0 IO €ro
yactd. J[poOHOEe uMcio Kak pesynbraT aeneHus. IlpencraBieHue NecATUYHON ApoOH B BUIE
OOBIKHOBEHHOM JpOoOM U BO3MOXHOCTb TIPEJACTAaBICHUS OOBIKHOBEHHOH JApoOM B BHUjE
JecATUYHOM. JlecsTuuHble APpOOM M MeTpHuecKas cucrteMa mep. ApupMeTHuyeckue IeHCTBUS U
YHCIIOBbIC BHIPAXKEHUS C OOBIKHOBEHHBIMHU U JIECITUYHBIMH JPOOSMHU.

OtHomienue. /leneHune B JaHHOM OTHOIIEHWH. Macmtad, npomnopuus. IlpumeHenue
IIPONOPLUI IIPU PELICHUN 3a/1a4.

IlonsaTHe nponeHTa. BerunciieHne NponeHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€ IPOLICHTY.
BripakeHne NpOIEHTOB JNECATHUYHBIMHU JApoOsiMu. PerneHue 3agau Ha mpoueHTH. BwipakeHue
OTHOILLEHHUS BEJIMYUH B IIPOLIECHTAX.

ITost0kuTEIBHBIC U OTPUIIATEIbHBIC YHCIA

ITonoxurenpHble U OTpULATENbHBIC yncia. Llenslie uncia. Moayiis yuciia, reoMeTpuyecKas
MHTepHpeTanus Moayis yucia. M3o0pakeHue 4mcen Ha KOOPAMHATHOW mpsMoil. YucioBbie
npoMexxyTku. CpaBHeHHe uMceln. ApU(PMETHYeCKHe JeHCTBUA C MOJOXKHUTEIBHBIMH U
OTpHULIATENbHBIMH YUCIIAMHU.

IIpssmoyrosnpHas cucteMa KOOpAMHAT Ha IUIOcKocTU. KoopauHaThl TOUKM Ha IJIOCKOCTH,
abcmcca u opauHara. Iloctpoenue Touek u GUryp Ha KOOpAUHATHOM IJIOCKOCTH.

BykBeHHbIe BbIpaKeHUs

[Tpumenenne OyKB JJIs 3alIMCH MAaTEMaTHYECKUX BBIPAKEHHUN M mpeuioskeHuil. CBoiicTBa
apupMeTHUeCKNX NeicTBUN. ByKBeHHBIE BBIPAXECHHS M YUCIIOBBIE IOACTAHOBKHU. ByKBEeHHBIE
pPaBeHCTBA, HAXOXKICHUWE HEM3BECTHOTO KOMITOHEHTa. Dopmysbl, (OpMysbl IepuMeTpa H
TUTOIIA/I MPSIMOYTOJIbHUKA, KBaJIpaTa, 00bEMa napaenenumnena u Kyoa.

Pemenne TekcTOBBIX 32124



Pemenne TeKCTOBBIX 3a7ay apu(METHUECKUM crocoOoM. Pemienue normdeckux 3ajaad.
Pemienue 3aau nepe6opoM Bcex BO3MOKHBIX BAPUAHTOB.

Pemenue 3anay, cogepkaliux 3aBUCUMOCTH, CBS3bIBAIOIINX BEIMUUHBI: CKOPOCTb, BPEMS,
paccTosiHUE, IIeHa, KOJMYECTBO, CTOMMOCTh, MPOU3BOAMTEIBHOCTh, BpeMs, O00BEM pabOTHI.
EnuHunsl M3MepeHus: Macchl, CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOpPOCTH. CBs3b MEXIY
€IMHULIAMH U3MEPEHUS KaX 101 BEIUUNHBL.

Pemenune 3amad, CBA3aHHBIX C OTHOILEHUEM, IPONOPLHUOHAIBHOCTBIO BEJIWYMH,
MPOIIEHTaMU; peIlIeHUEe OCHOBHBIX 3a/lad Ha JIpoOU U TIPOLIEHTHI.

OreHka U MPHUKHUJIKA, OKpyTieHne pesynbrata. CocraBieHre OYKBEHHBIX BBIPAKEHUH 1O
YCJIOBHIO 3a/1a4U.

[IpencraBneHne AaHHBIX C MOMOUIbIO TAOMUI] M AuarpamMM. CTonOdarble JUarpaMMbl:
YTEHHUE U IOCTPOEHUE. YTeHNE KPyTOBBbIX AUAarpaMM.

Harasanast reomerpust

Harnsaneie npeacraBineHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yo,
JIOMaHasi, MHOTOYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT.

B3aumHOe pacnosiokeHHe J[ABYX IMpSMBIX Ha IIJIOCKOCTH, IapajUleNbHBIE IIPSIMBIE,
NEPIEHIUKYIJISIpHBIE NpsMble. M3MepeHne pacCcTOSTHUI: MEXIy ABYMs TOYKaMH, OT TOYKU [0
IIPSIMOM, JJIMHA MaplIpyTa Ha KBaJApaTHOMN CETKE.

W3mepenue M IMOCTPOEHHE YIVIOB C IOMOILIBIO TpaHCHOPTHpa. Buibl TpeyrosbHHUKOB:
OCTPOYTOJIbHBIH, MPSAMOYTOJNBHBIN, TYMOYrOJbHBIH, paBHOOEIPEHHBIN, PAaBHOCTOPOHHUIA.
YeThIpEXYroJIbHUK, IPUMEPBI YETBIPEXYTOIBHUKOB. [IpsAMOYrobHUK, KBaapaT: UCIOJIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, AuaroHaieil. Mizo0pakeHne reoMeTpuuecKux (GUryp Ha HEJIMHOBAHHOM
Oymare C HCIOJIb30BaHHEM LUPKYJs, JMHEWKH, yroilbHHKa, TpaHcmopTupa. [loctpoeHus Ha
KJIeT4aToi Oymare.

[Tepumetp MHOTOYyroMpHUKA. [ToHATHE TUTOMAAM (DUTYPBI, €IUHHUIIEI U3MEPEHUS TUTOIIATH.
[TpubnmxénHoe U3MepeHue miomaau GUryp, B TOM 4ucie Ha KBajpaTHOH ceTke. [Ipubnmxénnoe
U3MEpPEHUE AIMHBI OKPYKHOCTH, IUIOIIAAN Kpyra.

CuMMeTpHs: IeHTpallbHasl, OCeBasi U 3€pKaJIbHAsl CUMMETPHH.

[TocTpoeHrne CUMMETPUUHBIX DUTYD.

Harnsanele mnpejacTaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: NapayieNenurne], Kyo,
npu3Ma, TUpaMuaa, KOHyC, LWIMHAP, map u chepa. M300paxkeHne mpoCTpaHCTBEHHBIX (QUTYP.
IIpumepbl  pa3BEPTOK MHOTOTPAaHHUKOB, IMIMHApa U KoHyca. Coznmanue Mogjenen
MPOCTPAHCTBEHHBIX GUTyp (13 OymMaru, MpOBOJIOKH, IJTACTUIIMHA U IPYTUX MAaTEPUAIIOB).

[Tonatue o0bEMa, eqUHULBI U3MepeHus 00béMa. OOBEM MPSIMOYTONBHOrO MapajuieNenumnesa,
KyOa.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Ppe3yJbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro Kypca «MaTemaTuka»
XapaKTEpU3YIOTCSL:

1) naTpuoTHYecKOe BOCIIUTAHME:

IIPOSIBICHUEM HHTEpeca K TMPOLIJIOMY M HAacTOSALIEMY POCCHHCKONM MaTeMaTHKH,
LICHHOCTHBIM OTHOLICHHEM K JOCTHXKEHHUSAM POCCUMCKUX MATEMAaTUKOB M POCCHUCKOU
MaTEMaTHUYECKOM IIKOJIbI, K MCIIOIb30BAHUIO ATUX JOCTH)KEHUH B IPYIUX HAyKaxX U MPUKIAIHbIX
chepax;

2) rpaxIaHCKoe H TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJaHMHA M pealu3allid €ro Ipas,
NPEJCTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (YHKIIMOHUPOBAHHS pa3IMYHBIX CTPYKTYD,
SBJICHUM, TPOLEAYp TpakJaHCKOro oOriecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYKJICHHIO STHYECKUX MpPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM NPUMEHEHHEM JOCTIKEHHM
HayKH, OCO3HAaHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B ACSITEIbHOCTH YUEHOI0;

3) TpyA0OBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PELIECHUU MPAKTUYECKUX 3a/ad MaTeMaTUYECKOU
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)XKHOCTH MAaTEMaTHYeCKOro oOpa3oBaHUs Ha MPOTSDKEHHH BCEH
KU3HU VIS YCIIEIIHOW MpOoQeCcCHOHANBHOMN NesITeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHMEM HHIMBHUAYaJbHOW TpPACKTOpUM OOpa3oBaHUS H
KU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeT4YeCKOe BOCTIMTAHHE:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHHUA, PACCYXACHUH, YMEHUIO BUAECTh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 O3HAHMA:

OpHEHTAIe B JEATENFHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUA UEJIOBEKa, MPUPOAbI M OOLIECTBa, MOHUMAHHEM
MaTeMaTU4YeCKOM HayKd Kak c¢epbl YEeIOBEUECKOW MesTeIbHOCTH, JTAaroB €€ pa3BUTHS H
3HAYUMOCTH JJISl pa3BUTHUS LIMBUIIN3ALIUH, OBJIAICHUEM SI3bIKOM MAaTEMATHUKU U MaTEMaTU4YECKON
KyJIbTYpOH KaK CpEACTBOM IIO3HaHUS MHpa, OBJAJACHUEM NPOCTEHIIMMU  HaBbIKAMH
HCCIIEIOBATENBCKOM AEATEIbHOCTH;

6) pusznueckoe BocnuTaHue, HOPMUPOBAHUE KYJIbTYPhI 310POBbS M IMOLHOHATBHOI 0
OJ1aronoJry4us:

TOTOBHOCTBIO IPUMEHSITh MaTEMaTUUECKNUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHUS
310pOBOTO 00pa3a KU3HU (30pOBOE MUTAHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATHH U OTIIBIXA,
peryisipHas pu3nueckasi akTUBHOCTH), C()OPMUPOBAHHOCTBIO HaBbIKa pe(IeKCUu, MPU3HAHUEM
CBOETO IPaBa Ha OIMMOKY U TaKOTO Ke MpaBa JIPyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

OpHEHTAaIel Ha MPUMEHEHHE MaTeMaTHUeCKUX 3HAHWH IS pelleHHs 3agad B 00JacTu
COXPaHHOCTH OKpY>KaIOIEH cpeabl, IJIaHUPOBAHUS IIOCTYIKOB M OLEHKM HMX BO3MOJKHBIX
MOCTICICTBUM Ul OKpY’KaIOIIeH Cpelbl, OCO3HAHUEM IJI00AIbHOTO XapaKTepa 3KOJIOTMYECKHX
npobIeM U MyTel UX peleHus;

8) aganTanus K M3MEHSIIOIUMCS YCJIOBUSIM COLMAJLHOM M IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEOIPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JNESITENBHOCTb, B TOM YMCIE YMEHHE YUUTHCS y IPYrUX
mroziei, mpuoOpeTaTh B COBMECTHOM JEATENbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIICTCHLIMU M3
OIIbITA IPYTUX;



HEOO0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHHM, B TOM 4Hcie (HOpMyTUpOBATh UJCH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaxX M SIBICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neuuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAThH CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATE CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TpeOYyIOIUH KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMble pEIICHUs U ICHCTBUS,
(bopMyIHpOBATh U OLIEHUBATH PUCKU U MOCIIEACTBUS, JOPMHUPOBATH OIBIT.

METAHNPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBEpPCcaIbHbIC y4eOHbIE 1l CTBUS

ba3oBble Jlornyeckue 1eHCTBUA:

® BBUIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXKIy MOHATUSAMH, (HOPMYIHPOBATH OIPENEICHUS TMOHSATHH,
yCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PHUKALINU, OCHOBAHUS Uil 0000IIEeHUs U
CpaBHEHHMSI, KPUTEPHH ITPOBOIMMOTO aHAIN3a;

® BOCIPUHHMATh, (POPMYJIHMPOBATH M MPEOOPa3OBBIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIC, YACTHBIE U OOIIKE, YCIOBHBIE;

® BBIIBJIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM U NMPOTUBOpEUns B (PaKTax,
JAHHBIX, HAONIONCHMAX M YTBEPXKICHHUAX, NpEIaraTb KPUTEPHUM Ui BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUYUN;

® JenaTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX M WHIYKTHBHBIX
YMO3AKJIFOYEHUH, YMO3AKIOYEHUH 10 AaHAJIOTUH;

e pa30uparh JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKACHUH (TIpSMBIE U OT MPOTUBHOTO),
MPOBOJIUTH CAMOCTOSITENIFHO HECIIOKHBIE JJOKAa3aTeNbCTBA MaTeMaTH4eCKUX (PAKTOB,
BBICTpaMBaTh apryMEHTAllMI0, IPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHL, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CMOCOO pemeHus y4eOHOH 3amaun (CpaBHHBATh HECKOJBKO BapHAHTOB
peleHusi, BEIOUpaTh Hanbojee MOIXOMAIINNA C YIETOM CaMOCTOSTEIBHO BbIIEIEHHBIX
KpUTEPHEB).

ba3oBble uccienoBaTelbCcKe 1eCTBUA:

® UCMONb30BaTh  BOMPOCHl  KaK  HMCCIEAOBATEIbCKUM  MHCTPYMEHT  TO3HaHWUS,
(dhopMyIHpOBaTh BOMPOCH], GUKCUPYIOIIHE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIIEHO
yCTaHABJIMBATh MCKOMOE U JaHHOE, (JOpMHUPOBATh THUIOTE3y, aAPryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHHE;

® TPOBOJUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IUIaHY HECIOXHBIM AKCIIEPHMEHT,
HEeOOJIBIIIOE HCCIIEJOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa,
3aBHCUMOCTEH 0OBEKTOB MEXTy CO00IA;

®  CaMOCTOATENBHO (hOPMYITUPOBATH 00OOIIEHHUS U BBIBOABI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIOIEHUS, MCCIEOBAHUS, OILEHHMBATH JOCTOBEPHOCTH IOJYYECHHBIX PE3yJbTaTOB,
BBIBOZOB U 000OIICHHIA;

® TIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAK)KE BBIIBUTATH MPEANIOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanueii:

®  BBIIBJIATH HEJOCTATOUYHOCTH M U30BITOYHOCTH HH(OPMALIUHU, TAHHBIX, HEOOXOAUMBIX JUIS
peleHus 3a/1a4u;

e BbHIOMpPATh, aHAIM3UPOBATH, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MHPOPMALIUIO
Pa3NUYHBIX BUJOB U (OPM MPEICTABICHHUS;

e BbIOMpaTh opMy IpeAcTaBICHUS HHPOPMALUU U WILTIOCTPUPOBATH pellaeMble 3a/1aun
CXeMaMH, AuarpaMMamMu, HHOU rpauKoil 1 UX KOMOWHAIMSIMH;



OLIEHUBATh HAAEKHOCTh MH(DOPMAIMH MO KPUTEPHUSAM, MPEUIOKEHHBIM yYUTEIEM WM
c(OpPMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHuKaTHBHBIC yHHBepcalbHble Y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYXKICHUS B COOTBETCTBUHU C YCIOBHSIMH M LEISMHU
OOIeHus, SICHO, TOYHO, TPAMOTHO BBIp@XaThb CBOI TOYKY 3pPEHHMS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJY pelIeHHs 3a/J1a4id, KOMMEHTHPOBATh
MIOJTyYCHHBIH pe3yJbTar;

B X07€ 00CYXJCHHUS 33aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXJIaeMOM TEMBbI, IPOOJIEMBI,
pemaemMoi 3a/1aud, BHICKA3bIBaTh WU, HAIlCJICHHbIE HA MOMCK PELICHHSs, CONOCTABIISATh
CBOU CYXJICHUS C CY)KJICHUSIMH IPYTHX YYaCTHUKOB JIMAJIOra, OOHAPYKUBATh PA3INUMe U
CXOJICTBO TO3MLUH, B KOpPpeKTHOH (opme ¢GopMyaHpoBaTh pasHOIIACUs, CBOH
BO3paKEHHUS,

NPEJCTaBIATh PE3yJIbTaThl PEIICHUs 3a7ayd, SKCIIEPUMEHTa, MCCIICAOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 337ad IpPE3CHTAlMH U
0COOEHHOCTEW ay TUTOPUH;

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIIECTBa KOMAHIHOW U MHIUBHUIYyaJbHON PabOTHI IPH
peleHn: y4eOHbIX MaTeMaTHUECKUX 3a71ay;

NPUHUMAThH 1IeJIb COBMECTHOW NIEATENbHOCTH, TUIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThl, pacnpenensiTh BUIbl paboT, JOrOBapUBaThCS, OOCYKIATh MPOIECC U PE3yNIbTaT
paboTel, 00001IaTH MHEHHSI HECKOIBKUX JIIOICH;

Yy4acTBOBATh B IPyMIOBBIX (hopMax paboThl (00CykIeHHs, OOMEH MHEHHUSIMH, MO3TOBbIE
IITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh pabOTHl U KOOPAWHUPOBATH CBOH JCHCTBUS
C IpyTMMU 4JIeHaMH KOMaH/Ibl, OLECHUBATh KAU€CTBO CBOETO BKJIAJA B OO POIYKT 110
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUSI.

PerynsiTuBHbIC yHHBepCcaJIbHbIe y4eOHbIe 1elCTBUS

Camoopranm3zanms:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, AJTOPUTM pelIeHUs 3anadd (WIM ero 4YacTh),
BBIOMpATh C€roco® pemeHust ¢ Y4ETOM MMEIOUIMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUU C y4ETOM
HOBOH MH(pOpMAIUH.

CﬂMOKOHTpOJIb, 3MOLMOHAJIbHBIA HHTE/VIEKT:

BJIQJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS IPOLECCa U Pe3ysbTaTa perieHHs
MaTeMaTUYSCKOM 3aJauH;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPH PEIICHUM 3aJaud, BHOCHUTbH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTU MOCTABICHHON IENIM U YCIOBUSM,
OOBSICHATH NMPUYUHBI JJOCTHKEHUS WM HEAOCTHKEHUS 1IeTTH, HAXOAUTh OIIHUOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenus B 5 kJiacce oOyd4aroIuiics MOJIYYHUT CIEAYIOIIUE IMPEIMETHBIC

pe3ybTaThI:

Yuciia 1 BLIYUCJICHUSA
[TornMaTh U MPABWIBHO YIIOTPEOIATh TEPMHUHBI, CBSI3aHHBIC C HATYPATLHBIMU YUCIIAMH,

OOBIKHOBEHHBIMH U JIECATUIHBIMU JAPOOSIMHU.

CpaBHUBATh U YIIOPSIOYMBATh HATYpaAJIbHBIE YUCIIA, CPABHUBATH B IPOCTENIINX CIIydasiX

OOBIKHOBEHHBIE IpOOHU, IECATHYHBIE APOOH.



CoOTHOCHUTH TOUKY Ha KOOPJAUHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €1 YHCIOM
1 1300pakaTh HATYpaJbHbIC YUCIIA TOYKAMU Ha KOOPAWHATHOM (YUCIIOBOI) MPSIMOIA.

Beimonuate apudmeTnyeckue ASHCTBHUS ¢ HATypaJIbHBIMU YMCIIaMH, ¢ OOBIKHOBEHHBIMU
IpoOSIMHU B POCTEHIINX CITydasiX.

BBINONMHATE POBEPKY, MPUKHUAKY Pe3yJIbTaTa BEIYUCICHHI.

OKpyrasTh HaTypaJbHBIEC YHCTIA.

Pemenne TekcTOBBIX 32124

Pemate TekcToBBIE 3a/1aUuM apU(PMETHUECKUM CIIOCOOOM U C TIOMOIIBI0 OPraHU30BAHHOTO
KOHEYHOr0 nepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemats 3amaun, copeprkalue 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYMHBI: CKOPOCTh, BPEMSI,
paccTosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKWE 3alMCH, CXEMbl, TaONHIbI, 0003HAUYEHUS IMPHU DPELICHUH 3ajad.

ITosp30BaThCsl OCHOBHBIMM €IMHULIAMU M3MEPEHUS: 1IEHbI, MAaCChl, PACCTOSHHUS, BPEMEHH,
CKOPOCTH, BBIPAYKaTh OJHU €JMHUIIBI BEIMUMHBI YEPE3 APYTHE.

W3BnekaTh, aHAIM3UPOBATh, OILICHWBATh MH(OpPMAIMIO, MPEICTABICHHYIO B TaliuIe, Ha
cTo0uaTol Auarpamme, UHTEPIPETHPOBATH MPEACTABICHHBIC JaHHBIC, UCIOIb30BaTh JaHHBIC
IIpY pELICHNH 3a]au.

Harasanast reomerpust

Ilonb30BaTbcsl T€OMETPUUECKMMM TOHATUSAMHU: TOYKa, HpsiMas, OTPE30K, Jyd, Yrod,
MHOT'OYT'OJIbHUK, OKPYHOCTb, KPYT.

[TpuBoauTh TMpUMEpPsl OOBEKTOB OKPYXKAIOIIET0 MHpPa, MUMEIOMUX (OpMY H3YUEHHBIX
reOMEeTpUIECKuX Quryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYI0 C yIJIaMM: BEpIIMHA, CTOpOHA, C
MHOT'OYT'OJIbHUKAMHM: YIoJjl, BEpPIIMHA, CTOPOHA, TUAroHallb, ¢ OKPYKHOCTBIO: paguyc, AUAMETP,
LIEHTP.

N300pakaTh U3y4eHHbIE T€OMETPHUUECKUE (PUTYpHl HA HEIMHOBAHHOM U KJIETYaTO Oymare
C TIOMOIIIBIO LIUPKYJIS U IMHEUKH.

Haxoauth [IMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOLIBIO JIMHEWKH,
CTPOMUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOI'O pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBaJpaTa JUlsl UX IOCTPOECHMS,
BBIYMCIIEHUS TUIOIAIN U IEPUMETPA.

Bbruucnare nepuMerp M IIomaap KBajapara, IpsMOyTroJbHUKA, (GUTYp, COCTaBICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM YHUCIie GUTyp, U300paKEHHBIX HA KJIETYaToOi Oymare.

ITonb30BaTbcsl OCHOBHBIMM METPUUYECKUMHU €IMHULAMU HM3MEPEHHUs JJIUHBI, IUIOIIAIH;
BBIPA)KaTh OJIHU €IMHUIIbI BEIMYMHBI YEPE3 APYTHE.

Pacnio3naBare mapaiuienenumesn, KyO, MCIONB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHUS MMapauienenunena, Kyoa.

Bbruucnare 00béM KyOa, mapaiiesnienunena Mo 3aJaHHBIM H3MEPEHUsIM, MOJIb30BAaThCS
eIMHUIIAMU U3MEPEHUs 00bEMa.

PemaTps HeclloKHbIE 3ajaud Ha M3MEPEHHUE I€OMETPUUYECKUX BEJIMYMH B MPAKTUYECKUX
CUTYyaLMsIX.

K konmy oOydeHuss B 6 kiacce OOydYaloOUIMiiCS MOJNyYUT CIEAYIOIIUE MpPEeAMETHBIC
pe3yJIbTaThl:

Yuciia 1 BLIYMCTICHUSA

3HaTh ¥ MOHMMAaTh TEPMHUHBI, CBSI3aHHBIC C PA3JIIMYHBIMHU BUIAMHU YHCEN U CIIOCOOAMHU MX
3aIUCH, TIEPEXOAUTH (€CIIH 3TO BO3MOXKHO) OT OJHOU (hOPMBI 3aITUCH YHCIIA K JIPYTOM.

CpaBHMBAaTh M YNOPSAJOYHMBATH IIE€JbIE YHUCIA, OOBIKHOBEHHBIE M JECATHYHBIC JIPOOH,
CpPaBHMBATh YMCJIA OHOTO U Pa3HbIX 3HAKOB.

BbImonHATh, coueras yCTHbIE M NUCHMEHHBIC NMPUEMBI, apUPMETHUYECKUE NEHCTBUS C
HAaTYpaJbHBIMH W  LEJIBIMH YHCIAMH, OOBIKHOBEHHBIMH U  JICCATHUYHBIMH  JpoOsMHu,
MOJIOKUTEITHHBIMU U OTPHUIIATEIbHBIMU YHCITIAMHU.



BbruncnsaTh 3Ha4eHMsI YUNCIIOBBIX BBIPAYKEHUH, BBIIIOIHATh NPUKUAKY U OLIEHKY pe3yJibTaTa
BBIUMCIICHUH, BBINOMHATH MPEOOpPa30BaHUS YHUCIOBBIX BBIPAKEHHH Ha OCHOBE CBOICTB
apu(METHUECKUX JACHCTBHIM.

CoOoTHOCUTH TOUKY Ha KOOPAMHATHOM IpSAMOM C COOTBETCTBYIOUIMM €M YHUCIOM H
n300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHON MPAMOM, HAXOJUTh MOJTYJIb YHCIA.

CoOTHOCHUTH TOUKH B MPSIMOYTOJILHOM CHCTEME KOOPIAMHAT C KOOPIAMHATAMH 3TOH TOUKH.

OKpyTasTh LeJble YUCIa U JeCATUYHbIE TPOoOU, HAXOAUTh MPUOIMKEHUS YHCEIL.

YucaoBbie 1 OyKBeHHbIE BbIPAKeHUS

[ToHuMaTh U ynoTpeOsATh TEPMHHBI, CBS3aHHBIE C 3aMUCHIO CTENEHH YHCIA, HAXOAUTh
KBaJpaT M Ky0 YuClia, BBIYUCIISTH 3HAYSHUS YUCIIOBBIX BHIPAKECHUHN, COIEPKAIINX CTETICHH.

ITonb30BaTbCsl IpU3HAKAMU JEIMMOCTH, PacKia/blBaTh HAaTypalbHbIEC YHMCIIA HA IPOCTHIE
MHOKUTEIH.

[Tonp30BaThca MacITaboM, COCTABISAThH MPOMOPIIMU M OTHOIICHUS.

Hcnonb3oBaTh OYKBBI U1 0003HAUEHUS YHCEI MPH 3aIMCH MAaTEMAaTUYECKUX BBIPAKEHUIH,
COCTaBJIATh OYKBEHHBIC BBIPAKEHUS U (DOPMYJIbI, HAXOAUTh 3HAYCHUS OYKBEHHBIX BBIPaXKEHHIA,
OCYIECTBIISISE HEOOXOJMMBIE TIOACTAHOBKH U TIPEe0Opa30BaHMS.

Haxonnuts HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 32124

Pemate MHOrOIIaroBbIe TEKCTOBBIE 331241 apU(YMETHUECKIM CIIOCOOOM.

Pemars 3amaum, CBsI3aHHBIE C OTHOUIEHMEM, NPONOPLUOHAIBHOCTBIO BEJIHWYMH,
MPOIIEHTaMU, pelaTh TP OCHOBHBIE 33/1a41 HA IPOOU U MPOLIEHTHI.

Pemats 3amaun, copeprkalue 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYUHBI: CKOPOCTh, BPEMSI,
paccrosiHUE, IIeHa, KOJIMYECTBO, CTOMMOCTB, MPOU3BOIAMTEIBHOCTh, BpeMs, 00BEM paboThl,
UCTONB3ysd apupMeTHyecKue JCHCTBHs, OICHKY, IPUKHUIKY, TIOJb30BAThCS EAMHUIIAMH
U3MEPEHUS COOTBETCTBYIOIIMX BEIUYHH.

CocraBisaTh OyKBEHHBIEC BBIPKEHUSI [0 YCIOBUIO 33/1a4H.

W3BnekaTh MH(pOpMAIUIO, MPEACTABICHHYIO B TaOIUIAX, HA JTMHEWHOU, CTOIOYATON WM
KpYyroBOM AMarpaMMax, MHTEPIPETUPOBATh IIPEACTABICHHBIE JAHHBIE, HCII0Ib30BaTh JAHHBIE ITPU
pEILIEeHNH 3aau.

[TpencraBasaTh HHGOPMALIHIO C TIOMOLIBIO TAOIHIL, JIMHEHHON 1 CTOI0YATOM qUarpaMm.

HarasaHnast reomerpust

[TpuBoauTh TpUMeEpPsl OOBEKTOB OKPYXKAIOIIEr0 MHpPa, MUMEIMUX (OpMYy H3YUEHHBIX
TeOMETPUYECKUX TUIOCKUX M TMPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI PaBHBIX U CHMMETPHYHBIX
buryp.

N300pakaTh C TMOMOUIbIO LHMPKYJS, JIMHEHKH, TPAHCHOPTHpAa HAa HEJIWHOBAHHOW U
KJIeTyatoil Oymare uW3ydeHHBbIE IIJIOCKHE TeoMeTpudeckue ¢GUrypbl W KOH(Urypauuu,
CUMMETPHYHBIE (PUTYPHI.

[Tonp30BaTbcs  TE€OMETPUYECKUMHU  TOHSATUAMHU:  PABEHCTBO  (UTYp, CHUMMETpPHS,
HCI0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCh CUMMETPUH, LIEHTP CUMMETPHH.

Haxonutbh BENWYMHBI YIJIOB HW3MEPEHHEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIUIBI
3aJJaHHOW BEJIMYMHBI, [10JIb30BATHCS NP PELICHUHU 33]1a4 I'PaJyCHOI MEpOH yIiIOB, paclio3HaBaTh
Ha 4EepTE)Kax OCTPBIM, IPAMOU, pa3BEPHYTHIM U TYIIOU YIJIBL.

BbrucnaTe UIMHY JIOMaHOW, NMEPUMETP MHOIOYI'OJIbHUKA, I0JI30BATHCA €IMHULIAMHU
U3MEpPEHUs JJIMHBI, BEIPaXKaTh OHU €IUHULIBI U3MEPEHMS ITIMHBI YEPE3 APYTHE.

Haxoauts, Ucrionb3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXy ABYMS TOUKAMM, OT
TOYKH J0 NPSMOH, JUIMHY ITyTH HA KBaJPATHOU CETKE.

Bbruucnare miomans ¢GUryp, COCTaBIEHHBIX W3 TMPSMOYTOJBHUKOB, HCIOIb30BATh
pa3bueHue Ha TNPSAMOYTOJBHHKH, Ha paBHbIE (UIYphl, JOCTpaMBaHHUE [0 MIPSIMOYTOJIbHHUKA,
II0JIb30BAThCsl OCHOBHBIMM E€IVHMIIAMH HW3MEPEHMs IUJIOUIAJM, BBIPAKATH OJHU EIUHUIIBI
M3MEPEHUs IUIOLAAU Yepes3 Ipyrue.



Pacrnio3HaBate Ha MOJIENAX U N300pAKEHHUSIX MUPAMUTY, KOHYC, HMINHAP, UCIIOIb30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

N300paxkaTh Ha KJIeTYaTON Oymare npsiMOYTOJIbHBIH Mapaiesenunet.

Bbruucnare 00bEM IpSIMOYTOJIBHOTO Mapajulesenunesia, Kyoa, mojib30BaTbcs OCHOBHBIMHU
eIMHUIIAMU U3MEPEHUs 00bEMa;

Pemate HecnoxHbBIE 321241 HA HAXO0XK/ICHHE T€OMETPHUECKUX BEJIMYMH B TPAKTUYECKUX
CUTYaIUSIX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
KosanuyectBo yacoB
HanmMeHoBaHMe pa3esioB U TeM
Ne n/nt HpOTpaMMDI Beero Kontpoubneie | IlpakTuye
padoThI padoThI
1 Harypanbnsle uncna. JleincTBus ¢ 43 )
HaTypaJbHBIMU YHCIaMHU
Harnsannas reomerpus. JIuauum Ha
2 IIJIOCKOCTH 12 2
3 OOBIKHOBEHHBIE IPOOH 48 1
4 Harnsannas reomerpus. 10 1
MHOroyrojisHuKu
5 JlecsiTuunbie qpodu 38 1
6 Harnsnnas reometpust. Tena u purypsr 9 1
B IIPOCTPAHCTBE
7 [ToBTOpenue u o6oOIIEeHNE 10 2
OBIIEE KOJIMYECTBO YACOB I1O0 170 6 4

I[TPOT'PAMME




6 KJIACC

KoauuyecTBO 4acoB

Ne HanmeHoBaHMe pa3iesioB U TeM 3
/1 | NMPOrpamMmbl Konrtpoabnbie | IIpakTnueckue
Bcero 0!
padoThI padoThI

bu
1 IToBTOpEHUE 9 htt
> | H 30 2 bir
aTypajbHbIE YUCIa htt
3 Harnsannas reomerpus. [psimbie Ha 7 bu
IIJIOCKOCTH htt;
bu
4 Hpobu 47 1 1 htt
bu
5 Harnsanas reomerpusi. CumMmmerpust 6 1 htt
6 Bripaxkenus ¢ OykBamu 10 bu
P Y htt
Harnsannas reomerpust. @urypsl Ha bu

7 14 1 1
IIJIOCKOCTH htt;
[TonoxuTenpHbIE U OTPULIATENBHBIE bu

8 46 1

qucna htt
9 I 6 1 o
peAcTaBiIeHUE TaHHBIX htt
Harnsannas reomerpust. @urypsl B bu

10 9 1
MIPOCTPAHCTBE htt;
[ToBTOpeHue, 06001IeHHE, bu

11 20 1

CUCTEMAaTHU3aLs htt;

OBIIEE KOJIMYECTBO YACOB I1O 204 6 5

I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

5 KVIACC
KoJsmmyectBo yacos
Ne Tema ypoka K II Jata '
/i yp Beero OHTPOJIbHBIE PAKTHYECKHE | \yvyopng
padoThI padoThI ]
| JlecsTuuHas cucTeMa CUUCICHHUSL. | ]
Psin HaTypasbHBIX Yncen 1
) JlecsaTuuHas cucTemMa CUUCICHHUSL. |
Psin HaTypasbHBIX Yncen
. ]
3 Hatypanbnsiii paa. Yucio 0 1 ]
4 Hatypanbsnsiii pan. Yucno 0 1
5 HarypanbHble uncia Ha 1 ]
KOOPJAMHATHOU IIPSIMOU ]
6 HarypanbHble uncia Ha 1 ]
KOOpJMHATHOM NpsSMON l
7 HarypanbHble uncia Ha 1 ]
KOOpJAMHATHOM NpsMON l
2 CpaBHeHue, OKpyTiIeHUE 1 ]
HAaTypaJIbHBIX YHCEI ]
9 CpaBHeHuE, OKpyTJIeHUE 1 ]
HaTypaJIbHbBIX YUCEI l
10 CpaBHeHue, OKpyTieHUE 1 ]
HAaTypaJIbHBIX YHCEI ]
]
11 Bxonnas koHTpoJbHAS paboTa 1 1 ]
12 CpaBHeHue, OKpyTJIEHUE 1
HATYpaJbHBIX YHCEI
13 Apudmerndeckue IeiCTBUS C 1 ]

HaTypaJIbHbIMU YUCJIaMH




14

Apudmernueckue IeicTBUS C
HaTYypaJbHBIMHU YUCIIAMHU

N

15

Apudmerndeckue IeicTBUS C
HATYypaJbHBIMHU YUCIIAMHU

e L

16

Apudmernueckue IeiCTBUS C
HATYypaJbHBIMHU YUCIIAMHU

e L

17

Apudmernueckue IeiCTBUS C
HaTypaJbHBIMHU YUCIIAMHU

e L

18

Apudmernueckue IeiCTBUS C
HaTypaJbHBIMHU YUCIIAMHU

e L

19

Apudmernueckue IeiCTBUS C
HATYypaJbHBIMHU YUCIIAMHU

e L

20

CaolicTBa HyJIs IPU CII0KEHUU U
YMHO>KEHUH, CBOUCTBA €IUHULIBI
[P YMHOKEHUH

21

CaolicTBa HyJIs IPU CIOKEHUU U
YMHO>KCHUM, CBOMCTBA €AUHUILIBI
[P YMHOKECHUH

22

[TepemecTurenbHOE U
coueTaTelIbHOE CBOMCTBA
CJIOXKEHUS U YMHOKEHUS,
pacnpenenuTebHOE CBOUCTBO
YMHOKEHUS

23

[TepemecTurenbHOE U
coueTaTelIbHOE CBOMCTBA
CJIOXKEHUS U YMHOKEHUS,
pacnpenenuTebHOE CBOMCTBO
YMHOKEHUS

24

[TepemecTurenbHOE U
codeTaTelIbHOE CBOMCTBA
CJIOKEHUS U YMHOXKEHUS,




pacnpeenuTeNbHOE CBONCTBO
YMHO)KEHUS

JlenuTenu v KpaTHbIE YUCIIa,

25 pazyioKeHue YKciia Ha
MHOHUTENN
JlenmuTenu v KpaTHbBIE YHCIIA, ]
26 paziioKeHue YKciia Ha |
MHOKHUTENN :
JlenmuTenu v KpaTHbBIE YHCIIA,
27 pazyioKeHue YKciia Ha
MHOKHUTENN
]
28 Jlemenue ¢ ocTaTKOM ]
]
29 Jlemenue ¢ ocTaTKOM ]
]
30 [IpocTtbie U cocTaBHBIE YUCTA ]
]
31 [IpocTbie U cocTaBHBIE YUCTA ]
[Ipusnaku nenumoctu Ha 2, 5, 10, ]
32 3,9 |
b E
[Ipusnaku nenumoctu Ha 2, 5, 10, ]
33 3,9 |
b E
34 UwncnoBbie BRIPAKEHUS;, TIOPSIOK ]
JENCTBUI ]
35 UwncoBbie BRIPAKECHUS, TIOPSIIOK ]
JNEUCTBUI ]
36 UwncnoBbie BRIPAKEHUS;, TIOPSIOK

JIENCTBUI

e L




37

Perienune TeKCTOBBIX 3a/1a4 Ha BCE
apupMeTHIECKHe NeCcTBUs, Ha
JBMDKEHUE U TTOKYIIKU

38

Perienne TeKCTOBBIX 3a/a4 Ha BCE
apupMeTHyecKHe 1eiCTBUA, Ha
JBM)KEHUE U TOKYIIKU

39

Perienune TeKCTOBBIX 3a/1a4 Ha BCE
apupMeTHIECKre NeCcTBUs, Ha
JBMDKEHUE U TTOKYIIKU

40

Perienune TeKCTOBBIX 3a/1a4 Ha BCE
apupMeTHIECKre NeHCTBUs, Ha
JBMKEHUE U TTOKYIIKU

41

Permienune TeKCTOBBIX 3a/1a4 Ha BCE
apupMeTHIECKre NeCTBUs, Ha
JBMDKEHUE U TTOKYIIKU

42

Perienune TeKCTOBBIX 3a/1a4 Ha BCE
apupMeTHIECKHe NeCcTBUs, Ha
JBMDKEHUE U TTOKYIIKU

43

KonrtpomnbHas paboTa mo reme
"HaTypanbHble yncia U HyJb"

44

Touka, mpsimasi, OTPE30K, JIyY.
Jlomanas

45

N3mepenue JuIMHbL 0Tpe3Ka,
METPUYECKUE €IUHULIBI
U3MEPEHUS IIUHBI

46

N3mepenue JUIMHbL OTpe3Ka,
METPUYECKUE €IUHULIBI
U3MEPEHUS IJIUHBI

47

OKpY’>KHOCTb U KpyT

48

OKpY’>KHOCTb U KpyT




[IpakTuyeckas paboTa 1o Teme

49 "[TocTpoenue y3opa u3 |
OKpy>kHOCTEN" :
50 VYrou. [Ipsamoi, oCTpslii, TyION 1 ]
Pa3BEPHYTHIN YIJIbI ]
51 VYrou. [Ipsamoi, ocTpslii, TyIou 1
Pa3BEPHYTHIN YIJIbI
52 N3mepenue yrios }
53 N3mepenue yrios }
54 N3mepenue yrios }
55 [IpakTuyeckas paboTa 1o Teme ]
"Ilocrpoenue yriaos" ]
56 HpoOs. [IpaBusbHbIe 1 ]
HeNpaBUIbHbBIE TpoOu l
57 HpoOs. [IpaBusbHbIe 1 ]
HeNpaBUIbHbBIE TpoOu l
58 HpoOs. [IpaBusbHbIe 1 ]
HeNpaBUIbHbBIE IpoOu l
59 HpoOs. [IpaBusbHbIe 1 ]
HeNpaBUIbHbBIE IpoOu l
60 HpoOs. [IpaBusbHbIe 1 ]
HeNpaBUIbHbBIE TpoOu l
61 OcHOBHOE CBOWCTBO ApOOU }
62 OcHOBHOE CBOWCTBO ApOOH }
63 OcHOBHOE CBOWCTBO ApOOH }




64 OcHOBHOE CBOWCTBO ApOOH

65 OcHOBHOE CBOWCTBO ApOOH

66 OcHOBHOE CBOWCTBO ApOOH

67 OcHOBHOE CBOWCTBO ApOOU

68 CpaBHenue npobeit

69 CpaBHenue npobeit

70 CpaBHenue npobeit

71 CpaBHenue npobeit

7 CoXeHU€e U BLIYUTAHUE
OOBIKHOBEHHBIX JIPOOEi

7 CoXeHU€e U BLIYUTAHUE
OOBIKHOBEHHBIX JIPOOEi

74 CoXeHU€e U BLIYUTAHUE
OOBIKHOBEHHBIX JIPOOEi

75 CoXeHU€e U BLIYUTAHUE
OOBIKHOBEHHBIX JIPOOEi

76 CoXeHU€e U BLIYUTAHUE
OOBIKHOBEHHBIX JIPOOEi

77 CoXeHU€e U BLIYUTAHUE
OOBIKHOBEHHBIX JIPOOEi

73 CoXeHU€e U BLIYUTAHUE
OOBIKHOBEHHBIX JIPOOEi

79 CoXeHU€e U BLIYUTAHUE
OOBIKHOBEHHBIX JIPOOEi

80 CMmemanHas 1po0b




81

CMmemanHas 1po0b

82

CMmemanHas 1po0b

&3

CMmemanHas 1po0b

84

YMHOKEHHUE U JIeJICHUE
OOBIKHOBEHHBIX IPOOEii;
B3aMMHOOOpaTHbIE JPOOH

85

YMHOKEHHUE U JIeJICHUE
OOBIKHOBEHHBIX IPOOEii;
B3aMMHOOOpaTHbIE JPOOU

86

YMHOKEHHUE U JIeJICHUE
OOBIKHOBEHHBIX IPOOEii;
B3aMMHOOOpaTHbIE JPOOH

87

YMHOKEHHUE U JIeJICHUE
OOBIKHOBEHHBIX IPOOEii;
B3aMMHOOOpaTHbIE JPOOU

88

YMHOKEHHUE U JIeJICHUE
OOBIKHOBEHHBIX IPOOEii;
B3aMMHOOOpaTHbIE JPOOH

&9

YMHOKEHHUE U JIeJICHUE
OOBIKHOBEHHBIX IPOOEii;
B3aMMHOOOpaTHbIE JPOOU

90

YMHOKEHHUE U JIeJICHUE
OOBIKHOBEHHBIX IPOOEii;
B3aMMHOOOpaTHbIE JPOOH

91

YMHOKEHHUE U JIeJICHUE
OOBIKHOBEHHBIX IPOOEii;
B3aMMHOOOpaTHbIE JPOOU




92

Pemenne TeKCTOBBIX 3a7a4,
conepkarux qpoou. OCHOBHBIE
3aJjauu Ha ApoOu

93

Pemenne TeKCTOBBIX 3a7a4,
conepkamux qpoou. OCHOBHBIE
3aJjau Ha ApoOu

94

Pemenne TeKCTOBBIX 3a7a4,
conepkamux qpoou. OCHOBHEIE
3aJjaui Ha ApoOu

95

Pemenne TeKCTOBBIX 3a7a4,
conepkarux qpoou. OCHOBHEIE
3aJja4u Ha JpoOu

96

Pemenne TeKCTOBBIX 3a7a4,
conepkamux qpoou. OCHOBHEIE
3aJja4u Ha JpoOu

97

Pemenne TeKCTOBBIX 3a7a4,
conepkamux qpoou. OCHOBHBIE
3aJja4u Ha JpoOu

98

Pemenne TeKCTOBBIX 3a7a4,
conepkarux qpoou. OCHOBHEIE
3aJja4u Ha JpoOu

99

Pemenne TeKCTOBBIX 3a7a4,
conepkarux qpoou. OCHOBHEIE
3aJja4u Ha JpoOu

100

Pemenne TeKCTOBBIX 3a7a4,
conepkamux qpoou. OCHOBHEIE
3aJja4u Ha JpoOu

101

[Tpumenenne OyKB [UIs 3aITUCH
MaTEMATUYCCKUX BBIpa)KeHI/Iﬁ u
MPEUIOKEHU N




102

[Tpumenenne OyKB [UIs 3aITUCH
MaTEMaTUYCCKUX BBIpa)KeHI/Iﬁ )41
MPEUIOKEHU I

103

KonrtpomnbHas paboTa o teme
"OOBIKHOBEHHBIE IpoOH"

104

MHOroyrojbHUKH.
YerbIpEXyroNIbHUK,
IIPSIMOYT OJIbHUK, KBAaIpar

105

MHOroyrojibHUKH.
YerbIpEXyrONIbHUK,
IIPSIMOYTOJIbHUK, KBAIpar

106

[IpakTuyeckas paboTa 1Mo Teme
"IlocTpoeHne NpsIMOYTOJIbHUKA C
3aJJaHHBIMH CTOPOHAMH Ha
HEJIMHOBAaHHOM Oymare"

107

TpeyronsHuk

108

TpeyronsHuk

109

[Inomane u nepumeTp
IIPSIMOYTOJIbHUKA U
MHOI'OYTI'OJIBHUKOB, COCTaBJICHHBIX
U3 IPSIMOYTOJIBHUKOB, €IUHULIBI
U3MEPEHUS TUIOMAaN

110

[Inomane u nepumeTp
IIPSIMOYTOJIbHUKA U
MHOI'OYTI'OJIBHUKOB, COCTABJICHHBIX
U3 IPSIMOYTOJIBHUKOB, €IUHHULIBI
U3MEPEHUS TUIOMAIN

111

[Inomane u nepumeTp
IIPSIMOYTOJIbHUKA U
MHOI'OYT'OJIBHUKOB, COCTaBJICHHBIX




U3 NPSIMOYTOJIbHUKOB, €IMHUILIBI
W3MEpPEHUS TII0IIAAN

112 IIepuMeTp MHOrOyroJbHUKA ]
113 IIepuMeTp MHOrOyroJbHUKA
]
114 JlecsiTuuHas 3anUCh APOOeii ]
]
115 JlecsiTuuHas 3anUCh ApoOeii ]
]
116 JlecsiTuuHas 3anUCh ApoOeii ]
]
117 CpaBHeHUE IECATUIHBIX ApoOeit ]
]
118 CpaBHeHUE IECATUIHBIX ApoOeit ]
]
119 CpaBHeHUE IECATUIHBIX ApoOeit ]
]
120 CpaBHeHUE IECATUIHBIX ApoOeit |
121 CpaBHEHHUE IECATUYHBIX APOOEi
122 JleficTBHS C IECATUYHBIMU ]
IpoosMu ]
123 JleficTBHS C IECATUYHBIMU ]
IpooOsMu ]
124 JlecTBus C IECITUUHBIMUA ]
IpoosMu ]
125 JleficTBHS C IECATUYHBIMU ]
IpooOsMu ]
126 JleficTBHS C IECATUYHBIMU }

IpoOsMu




JleficTBHS C IECATUYHBIMU

127 IpoOsMH ]
JlecTBus C IECITUUHBIMUA ]
128
IpooOsMu ]
129 JleficTBHS C IECATUYHBIMU ]
IpooOsMu ]
JlecTBuS C IECITUUHBIMUA ]
130
IpoosMu ]
131 JleficTBHS C IECATUYHBIMU ]
IpoosMu ]
JlecTBus C IECITUUHBIMUA ]
132
IpoosMu ]
133 JleficTBHS C IECATUYHBIMU ]
IpoosMu ]
134 JleficTBHS C IECATUYHBIMU ]
IpooOsMu ]
135 JleficTBHS C IECATUYHBIMU ]
IpooOsMu ]
136 JleficTBHS C IECATUYHBIMU ]
IpoOsMu ]
137 JleficTBHS C IECATUYHBIMU ]
IpoosMu ]
138 JleficTBHS C IECATUYHBIMU ]
IpoosMu ]
139 JleficTBHS C IECATUYHBIMU ]
IpoOsMu ]
140 JleficTBHS C IECATUYHBIMU
IpoOsMu
141 OxpyrieHue AecATHUHBIX Jpo0eit ]




142

OxpyrieHue JecITUYHBIX IPo0eii

143

OxpyrieHne JecITUYHBIX TPooeii

144

OxpyrieHne JecITUYHBIX TPoOeii

145

Pemenne TeKCTOBBIX 3a7a4,
conepkamux qpoou. OCHOBHBIE
3aJjauu Ha ApoOu

146

Pemenne TeKCTOBBIX 3a7a4,
conepkamux qpoou. OCHOBHEIE
3aJ1a4uM Ha qpoou

147

Pemenne TeKCTOBBIX 3a7a4,
conepkamux qpoou. OCHOBHBIE
3aJjaui Ha ApoOu

148

Pemenne TeKCTOBBIX 3a7a4,
conepKamux qpoou. OCHOBHEIE
3aJjau Ha ApoOu

149

Pemenne TeKCTOBBIX 3a7a4,
conepkamux qpoou. OCHOBHBIE
3aJjau Ha JpoOu

150

Pemenne TeKCTOBBIX 3a7a4,
conepkamux qpoou. OCHOBHEIE
3aJjaui Ha ApoOu

151

KonrtponbHas paboTa 1o teme
"JlecsaTuaHbie po0Ou"

152

Msuororpanauku. M3o0paxenue
MHOI'OrpaHHUKOB. Mozenu
IIPOCTPAHCTBEHHBIX TET

153

Msuororpanauku. M3o0paxenue
MHOI'OrpaHHUKOB. Mozenu
IIPOCTPAHCTBEHHBIX TET




154

IIpssMOyrOIbHBIN
napaenenunen, Ky0. Pa3Béprku
Ky0a U mapajuiesenumneaa

155

IIpssMOyrOIbHBIN
napaenenunen, Ky0. Pa3Béprku
Ky0a U mapajuiesenumneaa

156

[IpakTuyeckas paboTa 1o Teme
"Pa3BépTKa Kyba"

157

O0BEM KyOa, IPSAMOYTOJIEHOTO
napaJiesenunena

158

O0BEM KyOa, MPSAMOYTOJIEHOTO
napaJiesenumnena

159

O06BEM KyOa, MPSAMOYTOJIEHOTO
napaJiesenunena

160

O06BEM KyOa, MPSAMOYTOJIEHOTO
napaJiesenunena

161

IToBTOpEHNE OCHOBHBIX ITOHATHI
1 METOJ0B Kypca 5 Kiacca,
00001eHre 3HaHUH /
Bcepocculickas npoBepoyHas
pabora

162

HToroas KoHTpoJibHas paboTa /
Bcepocculickas npoepodHast
pabora

163

IToBTOpEHNE OCHOBHBIX ITOHATHI
1 METOJOB Kypca 5 Kiacca,
0000111eHIe 3HAHUH

164

IToBTOpEHNE OCHOBHBIX ITOHATHUI
1 METOJ0B Kypca 5 Kiacca,
0000111eHIe 3HAHUH




165

IToBTOpEHNE OCHOBHBIX ITOHATHI
1 METOJOB Kypca 5 Kiacca,
0000111eHIe 3HAHUH

166

IToBTOpEHNE OCHOBHBIX ITOHATHI
1 METOJ0B Kypca 5 Kiacca,
0000111eHIe 3HAHUH

167

IToBTOpEHNE OCHOBHBIX ITOHATHI
1 METOJ0B Kypca 5 Kiacca,
0000111eHIe 3HAHUH

168

IToBTOpEHNE OCHOBHBIX ITOHATHI
1 METOJ0B Kypca 5 Kiacca,
0000111eHIe 3HAHUH

169

IToBTOpEHNE OCHOBHBIX ITOHATHI
1 METOJ0B Kypca 5 Kiacca,
0000111eHIe 3HAHUH

170

IToBTOpEHNE OCHOBHBIX ITOHATHI
1 METOJ0B Kypca 5 Kiacca,
0000111eHIe 3HAHUH

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

170




6 KJIACC

KoauuyecTBO 4acoB

Ne Jara
Tema ypoka KonTtpoJibHbie IIpakTHyeckune
n/n Bcero U3YyYCHUS
padoThI padoThI
1 Brruncnenus 1
2 Yucnossle BEIpaXKECHUS 1
3 JleficTBHS C IECATUYHBIMU 1
IpoOsMu
4 JleficTBHS C IECATUYHBIMU 1
IpoOsMu
5 ITonoxxutenbHbIE U 1
OTpHUIIATENbHBIC YHCIa
6 Pemrenne TeKCTOBBIX 3a1a4
7 Perienue TekCTOBBIX 3a71a4
] I'eomerpuueckue GUrypsl u 1 1
Tr€OMETPUYECKHUE BEITMUMHBI
9 Bxonnas koHTpoJbHAsS paboTa 1
Apudmernueckue IeicTBUS C
10 | MHOTO3HAYHBIMHU 1
HATypaJIbHBIMU YUCIIAMHU
Apudmerndeckue IeiCTBUS C
11 | MHOTO3HAYHEIMH 1
HATypaJIbHBIMU YUCIIAMHU
Apudmernueckue IeicTBUS C
12 | MHOTO3HAYHBEIMH 1
HATypaJIbHBIMU YUCIIAMHU
Apudmerndeckue IeiCTBUS C
13 | MHOTO3HAYHBIMH 1
HATypaJIbHBIMHU YUCIIAMHU
Apudmernueckue IeicTBUS C
14 | MHOTO3HAYHBEIMH 1

HaTypaJIbHbIMU YHUCJIaMU




15

Apudmernueckue IeicTBUS C
MHOT'03HaUYHBIMHU
HATYpaJbHBIMHU YHCIAMHU

16

Yucnossle BeIpaXXeHUS,
MOPSAOK IEUCTBU,
MCIOJIb30BaHUE CKOOOK

17

Yucnossle BeIpaXXeHUS,
MOPSAIOK IEUCTBU,
UCTIOJIb30BaHUE CKOOOK

18

Yucnossle BbIpaXXeHUS,
MOPSAIOK IEUCTBU,
UCTOJIb30BaHUE CKOOOK

19

Yucnossle BbIpaXXeHUS,
MOPSAIOK IEUCTBU,
HCTIOJIb30BaHUE CKOOOK

20

Yucnossle BeIpaXXeHUS,
MOPSAIOK IEUCTBU,
HCTOJIb30BaHUE CKOOOK

21

OxpyrieHne HaTypagbHbIX
qucell

22

OxpyrieHne HaTypaabHbIX
qucell

23

OxpyrieHne HaTypaabHbIX
4yucell

24

JlenuTenu U KpaTHBIE YMCIA;
HanOOJBIIUNA OOLIUN IEUTEID
1 HanMEHbIIee 00I1Iee KpaTHOE

25

JlenuTenu U KpaTHBIE YMCIA;
HanOOJBIIUNA OOLIUN IEIUTEID
1 HanMEeHbIIee 00I1ee KpaTHOE

26

JlenuTenu U KpaTHBIE YMCIA;
HanOOJBIIUNA OOLIUN IEIUTEID
1 HanMEHbIIee 00I1Iee KpaTHOE




Jlenurenu u KpaTHbIE YHCIA;

27 | HauOOJBIIHI OOIIMI JCTUTEIb
1 HanMEeHbIIee o00I1ee KpaTHOE
JlenuTenu U KpaTHBIE YMCIA;

28 | HaMOOJBIIHI OOIIMI JCTUTEIb
1 HanMEeHbIIee o00I1ee KpaTHOE
JlenuTenu U KpaTHBIE YMCIA;

29 | HauOOJBIIHI OOIIMI IECTUTEIb
1 HanMEeHbIee o00I1Iee KpaTHOE

30 JenumocTb CyMMBI U
MIPOU3BEICHHS

31 JenumMocTb CyMMBI U
TIPOU3BEICHHS

32 | JleneHue ¢ OCTATKOM

33 | JleneHue ¢ OCTaTKOM

34 | PemeHue TeKCTOBBIX 3a4a4

35 | PemieHnue TeKCTOBBIX 3a1a4

36 | PemieHnune TEKCTOBBIX 3a1a4

37 | Pemenue TeKCTOBBIX 3a4a4

38 | Pemienue TeKCTOBBIX 3a1a4

39 KonTpouabsHnas padora no
Teme ""HarypanbHbie ynciaa'

40 | IlepneHauKyIsIpHbIE NPsIMbIE

41 | IlepneHauKyIsipHbIE NPsIMbIE

42 | IlapannenbHble NpsIMbIE




43

[TapamienpHble IpsMbIE

44

Paccrosinue mexny nByms
TOYKAMHU, OT TOUKH JI0 PSIMOM,
JUIMHA MaplipyTa Ha
KBaJPaTHOM CETKE

45

Paccrosinue mexny nByms
TOYKAMHU, OT TOUKH JI0 IPSIMOM,
JUIMHA MaplipyTa Ha
KBaJIpaTHOM CETKE

46

Paccrosinue mexny nByms
TOYKAMHU, OT TOUKH JI0 IPSIMOM,
JUIMHA MaplipyTa Ha
KBaJPaTHOU CETKE

47

OObIKHOBEHHAs! IPOOb,
OCHOBHOE CBOHCTBO JIpodu,
COKpateHue aqpooeit

48

OObIKHOBEHHAs! IPOOb,
OCHOBHOE CBOHCTBO JIpodu,
COKpateHue apooeit

49

OObIKHOBEHHAs! IPOOb,
OCHOBHOE CBOHCTBO JIpodu,
COKpateHue apooeit

50

OObIKHOBEHHAs! IPOOb,
OCHOBHOE CBOHCTBO JIpodu,
COKpateHue apooeit

51

CpaBHEHHE U yIOPSII0UMBAHKE
apo0eii

52

CpaBHEHHE U yIOPSIIOUUBAHKE
apo0eii

53

CpaBHEHHE U yIOPSIIOUUBAHKE
apo0eii

54

JlecsaTHUHBIE APOOH U
MeTpUYecKas cucTeMa Mep




55

JlecsaTHUHBIE APOOH U
MeTpUYecKas cucTeMa Mep

56

Apudmerndeckue IeicTBUS C
OOBIKHOBEHHBIMH U
JECITUYHBIMH JPOOSIMU

57

Apudmernueckue IeicTBUS C
OOBIKHOBEHHBIMH U
JIECITUYHBIMH JPOOSIMU

58

Apudmernueckue IeicTBUS C
OOBIKHOBEHHBIMH U
JECITUYHBIMH JPOOSIMU

59

Apudmernueckue IeicTBUS C
OOBIKHOBEHHBIMH U
JIECITUYHBIMH APOOSIMU

60

Apudmernueckue IeiCTBUS C
OOBIKHOBEHHBIMH U
JECITUYHBIMH APOOSIMU

61

Apudmernueckue IeicTBUS C
OOBIKHOBEHHBIMH U
JIECITUYHBIMH APOOSIMU

62

Apudmerndeckue IeicTBUS C
OOBIKHOBEHHBIMH U
JIECITUYHBIMH JPOOSIMU

63

Apudmernueckue IeicTBUS C
OOBIKHOBEHHBIMH U
JECITUYHBIMH JPOOSIMU

64

Apudmernueckue IeicTBUS C
OOBIKHOBEHHBIMH U
JIECITUYHBIMH APOOSIMU

65

Apudmernueckue IeicTBUS C
OOBIKHOBEHHBIMH U
JECITUYHBIMH JPOOSIMU




Apudmernueckue IeicTBUS C

66 | OOBIKHOBEHHBIMHU U
JECITUYHBIMH JPOOSIMU
Apudmernueckue IeicTBUS C

67 | OOBIKHOBEHHBIMHU U
JIECITUYHBIMH APOOSIMU

68 | OTHOIIEHNE

69 | OtHOIIEHNE

70 | OtHOIIEHNE

71 | JlencHue B TaHHOM OTHOIIICHUH

72 | JleneHue B TaHHOM OTHOIIICHUH

73 | Macmutab, npornopiys

74 | Macutab, npornopiys

75 | Ilonatue npoueHTa

76 | IlonsTue nmporeHTa
Beruucnenue npoueHra ot

77 | BeIMYUHBI U BEJIMYMHBI I10 €€
MIPOIICHTY
Beruucnenue npoueHra ot

78 | BEeMYHMHBI M BEIUYMHBI 110 ¢&
MIPOIICHTY
Beruucnenue npoueHra ot

79 | BEeNMYHMHBI M BEIUYMHBI 10 €&
MIPOIICHTY
Beruucnenue npoueHra ot

80 | BEIMYHMHEI ¥ BEIUYUHEI 110 €€

IIPOLIEHTY




81

Beruucnenue npoueHra ot
BEJINYUHBI U BEJIMYUHBI 110 €€
IIPOLICHTY

82

Beruncnenue npoueHTa ot
BEJINYUHBI U BEJIMYUHBI 110 €€
IIPOLICHTY

&3

Beruncnenue npoueHrta ot
BEJINYUHBI U BEJIMYUHBI 110 €€
IIPOLICHTY

84

Pemenne TEKCTOBBIX 3a7a4,
COZIepKALINX APOOH U
MIPOLICHTHI

85

Pemenune TekCTOBRIX 3a0a4,
COoZIepKaIINX ApoOH U
MIPOLICHTHI

86

Pemenne TEKCTOBBIX 3a7a4,
COZIepKALINX APOOH 1
MIPOLICHTHI

87

Pemenune TeKCTOBBIX 3a4a4,
COZIepKaIINX ApOOH U
MIPOLICHTHI

88

Pemenune TeKCTOBBIX 3a0a4,
COZIepKaIINX ApOOH U
MIPOLICHTHI

&9

Pemenune TeKCTOBRIX 3a0a4,
COZIepKaIINX ApOOH U
MIPOLICHTHI

90

Pemenune TeKCTOBRIX 3a0a4,
COZIepKaIINX ApOOH U
MIPOLICHTHI

91

KonrtpomnsHas paboTa 1o teme
HHPOGI/IH

92

O6001menue no Teme "Apodu"

93

O600mmenue no Teme "Apodu"




OceBas cuMMeETpHSL.

o4 [leHTpanbHasi CUMMETPHUS

95 OceBas cuMMETpHSL.
[leHTpanbHasi CUMMETPHUS

96 ITocTpoeHne CUMMETPUYHBIX
¢uryp

97 ITocTpoeHne CUMMETPUYHBIX
¢uryp

08 [IpakTuyeckas paboTa 1o Teme
"OceBas cumMmerpus"

99 | CummMmeTpust B IPOCTPAHCTBE
[Tpumenenne OyKB [UIs 3aITUCH

100 | MmaTeMaTHUECKUX BBIPAXKEHUI U
MPEUIOKEHU I

101 bykBeHHBIE BBIpaKEHUS U
YHCJIOBBIE NNOACTAaHOBKU
bykBeHHBIE paBEHCTBA,

102 | HaxoI€HNE HEU3BECTHOTO
KOMIIOHEHTa
bykBeHHBIE paBEHCTBA,

103 | HaxOKIEHNE HEUZBECTHOT O
KOMIIOHEHTa
bykBeHHBIE paBEHCTBA,

104 | HaxoKI€HNE HEU3BECTHOTO
KOMIIOHEHTa
bykBeHHBIE paBEHCTBA,

105 | HaxoKI€HME HEU3BECTHOTO
KOMIIOHEHTA
bykBeHHBIE paBEHCTBA,

106 | HaxoIEHNE HEUZBECTHOTO
KOMIIOHEHTa

107 | ®opmybl




108 | ®opmybl 1

109 | ®opmybl 1

110 quBIP:éxyFOHBHHK, IIPUMEPBHI 1
YEThIPEXYTOJIbHUKOB
[IpssMOyTONBHUK, KBApAT:

111 | cBoiicTBa CTOPOH, YIJIOB, 1
IuaroHanei
[IpsAAMOYTOIBHUK, KBAIPAT:

112 | cBoiicTBa CTOPOH, YTJIOB, 1
IuaroHanei

113 N3mepenue yrios. Buabl 1
TPEYTOJIbHUKOB

114 N3mepenue yrios. Buabl 1
TPEYTOJIbHUKOB

115 | IlepumeTp MHOTOYroJbHHUKA 1

116 | IlepumeTp MHOTOYIrOJIbHUKA 1

117 | Inomans Gurypsl 1

118 | Inomane Gurypsl 1

119 @opMyIsl IepuMeETpa U 1
IJIOLIAI PSIMOYTOJIbHUKA

120 @opMyIsl IepuMeTpa U 1
IJIOLIAIM IPSMOYTOJIbHUKA
[TpubnmxEénHoe n3MepeHue

121 1
wiomaau Guryp
[IpakTuyeckas paboTa 1o Teme

122 |, " 1

[Inomans kpyra

KonrtpomnbHas paboTa 1o teme

123 | "BeipaskeHusi ¢ OyKBamH. 1
@urypsl Ha INIOCKOCTH"

124 | Llenbie yncia 1




125

Llenrie uncna

126

Llenrie uncna

127

Monyns uncia,
reoMeTpu4ecKas
UHTEpIpeTaus MOIyJIs

128

Monyns uncia,
reoMeTpu4ecKas
UHTEpIIpeTaus MOIyJIs

129

Monyns uncia,
reoMeTpu4ecKas
UHTEpIIpeTaus MOIYJIs

130

Monyns uncia,
reoMeTpu4ecKas
UHTEpIIpeTaus MOIYJIs

Monyns uncia,

131 | reomerpuueckas
WHTEpIpeTarus MOIyJis

132 | YncnoBble NPOMEXYTKU

133 IlonoxurenbpHbIC U
OTPHULIATEIILHBIC YUCIIA

134 IlonoxuTenbpHbIC U
OTPHULIATEIIbHBIC YUCIIA

135 CpaBHEHME MOJIOKUTENbHBIX U
OTPULIATEIBbHBIX YUCET

136 CpaBHEHME OJIOKUTENbHBIX U
OTPULIATENLHBIX YUCET

137 CpaBHEHME MOJIOKUTENbHBIX U
OTPULIATENLHBIX YUCET

138 CpaBHEHME MOJIOKUTENbHBIX U
OTPULIATENLHBIX YUCET

139 CpaBHEHME MOJIOKUTENbHBIX U

OTPULATCIILHBIX YUCCJI




140

Apudmernueckue IeicTBUS C
MOJIOKUTEINBbHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

141

Apudmerndeckne 1eHCTBHS €
MOJIOKUTEINBbHBIMU U
OTPHLIATEIIbHBIMU YHCIIAMH

142

Apudmernueckue IeicTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

143

Apudmerndeckne 1eHCTBHS €
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIIAMH

144

Apudmernueckue IeicTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIIHBIMU YHCIAMU

145

Apudmerndeckne 1eHCTBHS €
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIIAMH

146

Apudmernueckue IeicTBUS C
MOJIOKUTENBHBIMU U
OTPHLIATEILHBIMU YHCIAMU

147

Apudmerndeckue IeicTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

148

Apudmernueckue IeicTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

149

Apudmernueckue IeicTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

150

Apudmernueckue IeicTBUS C
MOJIOKUTENBHBIMU U
OTPHIIATEILHBIMU YHCIAMU




151

Apudmernueckue IeicTBUS C
MOJIOKUTEINBbHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

152

Apudmerndeckne 1eHCTBHS €
MOJIOKUTEINBbHBIMU U
OTPHLIATEIIbHBIMU YHCIIAMH

153

Apudmernueckue IeicTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

154

Apudmerndeckne 1eHCTBHS €
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIIAMH

155

Apudmernueckue IeicTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIIHBIMU YHCIAMU

156

Apudmerndeckne 1eHCTBHS €
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIIAMH

157

Apudmernueckue IeicTBUS C
MOJIOKUTENBHBIMU U
OTPHLIATEILHBIMU YHCIAMU

158

Apudmerndeckue IeicTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

159

Apudmernueckue IeicTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

160

Apudmernueckue IeicTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

161

Apudmernueckue IeicTBUS C
MOJIOKUTENBHBIMU U
OTPHIIATEILHBIMU YHCIAMU




162

Apudmernueckue IeicTBUS C
MOJIOKUTEINBbHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

163

Apudmerndeckne 1eHCTBHS €
MOJIOKUTEINBbHBIMU U
OTPHLIATEIIbHBIMU YHCIIAMH

164

Apudmernueckue IeicTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIILHBIMU YHCIAMU

165

Permrenue TekcTOBBIX 3a1a4

166

Permrenue TekcTOBBIX 3a1a4

167

Permrenue TekCcTOBBIX 3a1a4

168

KonrtponbHast paboTa o remam
"ByKBEHHBIE BBIPAKECHHUSL.
ITonoxurenpHbie U
OTpHULaTENbHbIE yncna”

169

O6o01eHne o Temam
"ByKBEHHBIE BHIPAYKEHUSI.
[TonoxurenpHbIE U
OTpHULIaTeNbHbIE ynca"

170

IIpssMoyronbpHas cucremMa
KOOPJMHAT HA IIJIOCKOCTU

171

Koopaunats! Touku Ha
IUIOCKOCTH, abcIicca u
OpAHMHAaTa

172

Cronbuatbie 1 KpyTroBbIe
JMarpaMMmel

173

[IpakTuyeckas paboTa 1o Teme
"Iloctpoenne quarpamm”

174

Pemenune TeKCTOBRIX 3a0a4,
coJiep KalluX JaHHbIE,




MNpCACTaBJICHHLIC B TaGJII/H_[aX u
Ha Juarpammax

175

Pemenne TeKCTOBBIX 3a0a4,
coJiep KalluX JaHHbIE,
Mpe/ICTaBJICHHBIC B TAOIHUIIAX U
Ha JMarpaMmax

176

IIpssMOyrOIbHBIN
napaenenunes, Kyo, npusma,
nUpaMuza, KOHYC, LHJIAHIP,
map u chepa

177

IIpssMOyrOIbHBIN
napajenenunes, Kyo, npusma,
nUpaMuza, KOHYC, LHJIAHIP,
map u chepa

178

N3o6paxenue
MPOCTPAHCTBEHHBIX (pUryp

179

N3o6paxenue
MPOCTPAHCTBEHHBIX (PUTyp

180

IIpumepsl pa3BEpTok
MHOI'OIPaHHUKOB, IWJIMHIPA U
KOHycCa

181

[IpakTuyeckas paboTa 1o Teme
"Coznanue mojenein
IIPOCTPAHCTBEHHBIX (uryp"

182

INousarue 00béMa; €TUHAILI
u3MepeHus: 00bEMa

183

OOBEM PSIMOYTOJILHOTO
napajuieNienumnena, kyoa,
(dhopMyIibl 00bEMaA

184

OOBEM NPAMOYTOIBHOTO
napajuienenumnena, Kyoa,
(dhopMyIibl 00bEMaA

185

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U




6 K1accoB, 0000IIEHHE U
cUCTeEMAaTU3alus 3HAHUI

186

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xi1accoB, 0000IIIeHHE U
CHCTeMaTH3aI1s 3HaHUM

187

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xi1accoB, 0000IIIeHHE U
CHCTeMaTH3aIus 3HaHU

188

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xi1accoB, 0000IIIeHHE U
CHCTeMaTH3aIus 3HaHUi

189

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xi1accoB, 0000IIIeHHE U
CHCTeMaTH3aI1s 3HaHUM

190

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xi1accoB, 0000IIIeHHE U
CHCTeMaTH3aIus 3HaHUM

191

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xitaccoB, 0000IIIeHHE U
CHCTeMaTH3aIus 3HaHUi

192

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xitaccoB, 0000IIIeHHE U
CHCTeMaTH3aIus 3HaHUI

193

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xitaccoB, 0000IIIeHHE U
CHCTeMaTH3aIus 3HaHUI




194

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xitaccoB, 0000IIIeHHE U
CUCTeMAaTH3aIHsI 3HAHUIH /
Bcepoccutickas npoBepoyHas
pabora

195

HTorosas KOHTpOJIbHas paboTa
/ Bcepoccuiickas mpoBepoyHast
pabora

196

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xi1accoB, 0000IIIeHHE U
CHCTeMaTH3aIus 3HaHU

197

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xi1accoB, 0000IIIeHHE U
CHCTeMaTH3aIus 3HaHU

198

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xitaccoB, 0000IIIeHHE U
CHCTeMaTH3aIus 3HaHU

199

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xitaccoB, 0000IIIeHHE U
CHCTeMaTHU3aI1s 3HaHU

200

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xitaccoB, 0000IIIeHHE U
CHCTeMaTH3aI1s 3HaHUM

201

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xitaccoB, 0000IIIeHHE U
CHCTeMaTH3aIus 3HaHU
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[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xitaccoB, 0000IIIeHHE U
CHCTeMaTH3aIus 3HaHU
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[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYPCOB 5 U
6 xi1accoB, 0000IIIeHUE U
CHCTeMaTH3aIus 3HaHU

204

[ToBTOpEHNE OCHOBHBIX
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HPOBEPSEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJLHON ITPOT'PAMMBI

5 KJIACC

Kox
NpoBePsIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHust

1

Yucna ¥ BEIYUCIEHUSA

1.1

[ToHMMaTh W TPAaBUIBHO YMOTPEOJISATH TEPMHUHBI, CBS3aHHBIC C
HATYPaJIbHBIMH  YHCJIaMH, OOBIKHOBCHHBIMH U  JCCATUYHBIMH
IpooOsMu

1.2

CpaBHMBATh U yHOPSIOYMBATH HATypajJbHbIE YWCIIA, CPABHUBATH B
MPOCTEUIINX CIy4asiX OOBIKHOBEHHbIE IPOOH, AECATUYHBIE IPOOH

1.3

CoOTHOCUTH TOUYKY Ha KOOPIMHATHOM (YMCIIOBOM) MpsMOM C
COOTBETCTBYIOIIUM €if YUCIIOM M HM300pa’kaTh HaTypajbHBbIC YUCIIA
TOYKaMH Ha KOOPJIUHATHOMU (YHCIOBOM) MPSAMON

1.4

BeimonsaTe apupmeTnueckre qeicTBUs ¢ HaTypalbHBIMU YHCIIaMHU,
C OOBIKHOBEHHBIMHU JIPOOSMH B MPOCTEHUIIINX CITyYasix

1.5

BBINOIHATE IPOBEPKY, IPUKUIKY PE3YJIbTATa BEIYUCICHUN

1.6

OKpyrITh HaTypalbHbIE UUCIIA

2

Permrenue TekcTOBBIX 3a1a4

2.1

Pemate TekcToBBIE 3amaud  apUPMETHUYECKUM CIIOCOOOM U C
MOMOIIIBIO OPTaHW30BAaHHOTI'O KOHEYHOT'0 Iiepedopa BCeX BO3MOKHBIX
BApHAHTOB

2.2

Pemarn 3aJa4u, coacpikamue 3aBUCHUMOCTH, CBA3BIBAIOIIHC
BCJIMYHHBL: CKOPOCTb, BpPCMs, PaCCTOAHUC, IICHA, KOJIUYCCTBO,
CTOUMOCTB

2.3

Hcnonb30BaTh KpaTKue 3aMIUCH, CXEMBI, TA0JIHIIBI, 0003HAYCHHSI TIPH
pELIEeHUH 3a/1a4
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[Tonp30BaTbCsi OCHOBHBIMU €IMHULAMH H3MEPEHHS: LIEHbI, MACCHI,
paccTrosiHus, BpPEMEHH, CKOPOCTH, BbIpaXaTb OJHU €IUHMIIBI
BEJIMYMHBI Yepe3 IPyrue

2.5

W3BnekaTs, aHAJIM3UPOBATb, OLICHUBATb nH(pOpMaLHIO,
NpEJCTaBICHHYI0 B Tabiuie, Ha CTOJIOYAaTOH JHarpamme,
MHTEPIPETUPOBATH MPEICTABICHHBIC TaHHBIE, UCTIOJIb30BaTh JJAHHBIC
IIPU pPELICHUH 3a7a4

Harnsanas reomerpus

3.1

[lonb30BarbCsl TEOMETPUYECKUMU IOHATHUSMHU: TO4YKa, IpsMasd,
OTpE30K, JIy4, YroJl, MHOTOYT OJIBHUK, OKPY>KHOCTb, KPYT
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[TpuBOoAUTH MpUMEpPHl OOBEKTOB OKPYXKAIOIIEro MUPA, MMEIOLINX
(bopMy U3yUEHHBIX T€OMETPHUUECKUX QUTYD

3.3

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMM: BEpIIMHA
CTOPOHA; C MHOIOYIOJbHUKAMHU: YIOJ, BEpPUIMHA, CTOPOHA,
JMaroHallb; ¢ OKPY>KHOCTBIO: palyC, TUaMETP, LIEHTP




3.4

N300paxkaTh N3yueHHbIE reOMeTpuyYeckre (pUrypsl Ha HETUHOBAaHHON
U KJIeTYaToi Oymare ¢ MOMOLIbIO IUPKYJIS U JTMHEHKN

3.5

HaxonuTs [UIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHUEM C
IIOMOILIBIO JIMHEMKH, CTPOUTH OTPE3KH 3aJaHHON JJIUHBI; CTPOUTH
OKPY’KHOCTb 3aJIaHHOTO paauyca

3.6

Hcnons30BaTh CBOMCTBA CTOPOH U YIJIOB IIPSIMOYIOJIbHUKA, KBapaTa
JUIsL MX ITIOCTPOEHUs], BBIYUCIICHUS TUIOLIAAN U IIEpUMeTpa

3.7

Bbruncnare mepumerp M IUIOMIAJbL KBaJIpara, MPsIMOYTOJIbHHKA,
¢buryp, cocTaBIeHHbIX M3 MPSIMOYTOJBHUKOB, B TOM 4Hcie (UTYD,
M300paKEHHBIX HA KJIETYAaTOH Oymare

3.8

ITonp30BaThCS OCHOBHBIMU MCTPHUYCCKUMHU CAUHHUIIAMU U3MCPCHUA
JUIMHBI, IUIOIIAAW; BbIpaXaTb OJHW CAWMHUIBI BCIWYHUHBI YCPE3

JpyTHe

3.9

Pacnio3naBate nmapasuienenumnes, Ky0, HCIIOIb30BaTh TEPMUHOIOTHIO:
BepIIMHA, peOpo, TpaHb, U3MEPEHUS; HAXOAUTH HU3MEPEHUS
napajiesnenuneaa, Kkyoa

3.10

Beruncnsate  00béM  KyOa, mapaivienenunena Mo 3aJaHHBIM
M3MEpPEHUsIM, TTOTH30BAThCS CIMHUIIAMU U3MEPEHUs 00BEMaA

3.11

Pemars Heca10KHBIC 3ala4v Ha UBMCPCHUC I'’COMCTPHUICCKUX BCIIMYNH
B MPAKTHYCCKUX CUTYyalIUAX

6 KJIACC

Kox
MpoBePsIEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOII IPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHust

1

Yucna ¥ BEIYUCIEHUSA

1.1

3HaTh M MOHUMATh TEPMHUHBI, CBSI3AHHBIC C PA3TUYHBIMU BUJAMU
9rcell U CII0CO0aMU MX 3aIHCH, TIEPEXOAUTH (€CITH ATO BO3MOXKHO) OT
0JIHOH (hOpMBI 3aITUCH YHCTIA K IPYTOi

1.2

CpaBHI/IBaTB " ynopsaaodyuBaTh LCJbIC YUCIIA, OOBIKHOBEHHEIE U
JACCATUYHBIC ,Z[pOGI/I, CpaBHHBATL YMCJIa OAHOTO U pa3HbIX 3HAKOB

1.3

BeInonHATe, coderas  yCTHBIE W IUCBMEHHBIE  IIPUEMBI,
apupMeTHYeCKHe ACUCTBUS C HATYpaJIbHBIMH U LIEIBIMH YHCIAMH,
OOBIKHOBEHHBIMH U JICCTUYHBIMH JPOOSMHU, MOJOKHUTEIHHBIMU U
OTPULIATEIILHBIMU YU CIIAMU

1.4

BprauciisiTe 3Ha4EHUS YUCIOBBIX BBIPAKEHUM, BBIIOJIHATH TPUKUIKY
U OIEHKY pe3yJibTaTa BBIYHMCICHUH, BBIMOIHATH MpPeoOpa3zoBaHUs
YHCIIOBBIX BBIPAKCHHI Ha OCHOBE CBOWCTB apU(METHISCKHX
JENCTBUI

1.5

OKpyriaTe LeNnble  4Yuciia W JIECATUYHBIE JIpoOM, HAXOIUTh
IPUOIIMKEHUS YHCEIT

1.6

CooTHOCHUTH TOUKY Ha KOOPAMHATHOM MPSMOM C COOTBETCTBYIOLIUM
el YnciIoM 1 M300paxkaTh Ynciia TOYKaMH Ha KOOPIMHATHOM PSAMOiA,
HaxOoJUTb MOJYJIb YUCIIA

1.7

CoOTHOCUTH TOYKY B MPSMOYTOJIBHOM cHUCTEME KOOpAMHAT C
KOOPAMHATAMU 3TON TOUYKHU




1.8

OKpyryisaTe LeNnble  4Yuciia W JIECSATUYHBIE JIpoOM, HAXOIUTh
NPUOIIMKEHUS YHCEIT

YucnoBble U OyKBEHHbIE BEIPaKEHUS

2.1

ITonumats u yHOTpCGHHTB TCPMUHBbI, CBA3AaHHBIC C 3aIllMCbIO CTCIICHU
qucia, HaxoduTb KBaApaT H Ky6 YHucCiia, BBIYHUCJIIATH 3HAYUYCHUA
YHUCJIIOBBIX BBIpa)KCHHﬁ, COACPIKAIIUX CTCIICHU

2.2

ITonb30BaTbCs IPU3HAKAMU JEIUMOCTH, PACKIIAIbIBATh HATYPAJIbHbIC
YHCJIA HA IPOCTBIE MHOXKUTEIN

2.3

ITonp30BaThCH MaCH_ITaGOM, COCTAaBJIATH IPOMMOPHIHUHU U OTHOLICHUA
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Hcnonb3oBath OykBBI Ui  00O3HAUEHHs] YHMCEN TIPU  3aMUCH
MaTeMaTUYEeCKUX BBIPAKEHUN, COCTABIIATh OYKBEHHBIE BBIPAKECHUS U
(bopMyIIbl, HAXOAUTH 3HAUEHUSI OYKBEHHBIX BBIPAXKEHUH

2.5

HaxoauTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA

Permrenue TekcTOBBIX 3a1a4

3.1

Pemmate MHOroOmaroBble TEKCTOBBIE 3alaud  apUMETHUIECCKHM
CIIocooom

32

Pemate 3amaun, cBsi3aHHBIE C OTHOLIEHUEM, TPOTIOPLIMOHAIIBHOCTHIO
BEITUYHH, MMPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 33[a4d HA JPOOH U
MIPOLIEHTHI

3.3

Pemate 3amaum, copepkamue 3aBUCHUMOCTH,  CBS3BIBAIOIIUE
BEJIMYMHBL: CKOPOCTb, BpPEMS, pACCTOSIHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, TPOU3BOUTEIILHOCTD, BpeMsi, 00BEM pabOThl, UCTIONB3YS
apudmernueckue JEHCTBUS, OICHKY, NPUKHUIKY; IOJIH30BATHCS
€IMHULIAMU U3MEPEHUS COOTBETCTBYIOIIMX BEJIUYNH

3.4

CocraBisaTh OyKBEHHBIEC BBIPKEHUSI [0 YCIOBUIO 33/1a4H

3.5

N3Bnekats nHbOpMAIUIO, IPEACTABICHHYO B TAOIUIaX, HA TMHEHHOM,
cTos04aTol MM KPYrOBOM JuarpaMmax, HHTEPIPETUPOBATH
MPEJCTABIEHHBIE IAHHBIE, UCITOJIB30BATh JAHHBIC IIPH PELLIEHUH 3a/1a4

3.6

[IpencraBnsaTe MHPOPMAIMIO ¢ TTOMOIIBIO TAONHII, THHEHHON U
CTOJI0UaTON qUarpaMm

Harnsannas reomerpus

4.1

[TpuBoAUTH TpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpPA, MMEIOIIUX
(bopMy H3yUEHHBIX T€OMETPUUYECKUX TUIOCKUX U TPOCTPAHCTBEHHBIX
¢buryp, npumMepsl paBHbIX 1 CHMMETPUYHBIX QUTYP

4.2

N300pakaTh ¢ MOMOIIBIO IHMPKYJS, JTUHEWKH, TPAHCIOPTHUpa Ha
HEJIMHOBAaHHOM W  Kjeryaroil Oymare W3y4eHHBbIE IUIOCKHE
reoMeTpudeckue GUrypsl U KOHQUTYpaLUH, CAMMETPUYHBIE (PUTYPBHI

4.3

[Tonp30BaTbCcs TEOMETPUUECKUMH TMOHSTUSMHU: PABEHCTBO (QUTYD,
CUMMETpHUsS;  HCIOJIb30BaThb  TEPMHMHOJIOTHIO,  CBSI3aHHYKO  C
CUMMETpHUEH: OCb CUMMETPUH, LICHTP CUMMETPUHU
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HaxonuTth BeTMYUHBI yTIIOB U3MEPEHUEM C ITIOMOILBIO TPAHCIIOPTHUPA,
CTPOUTBH YIJIBI 3aJaHHOM BEJMYMHBI, IOJB30BAThCS IIPU PELICHUU
3a/1a4 IpayCHOM MEpOU YIJIOB, pacllO3HABATh HA YEPTEkKAX OCTPHIH,
MIPSIMOM, Pa3BEPHYTHIN U TYIOU YTIJIBI




4.5

Beluncnate UIMHY — JIOMaHOM, IIEPUMETP  MHOI'OYI'OJIbHHKA,
[IOJIb30BATHCS €JUHULIAMHA HM3MEPEHMs JUIMHBI, BBIPAXaTb OJHU
€AVHULBI U3MEPEHUs JUIMHBI Yepe3 APyTrue

4.6

Haxonutb, uCnonws3yss 4YepTEXKHBIE MHCTPYMEHTBI, PACCTOSHHUS:
MEXKIy AByMs TOYKaMH, OT TOYKHM A0 NPSIMOW, JJIMHY IYyTH Ha
KBaJPaTHOM CETKE

4.7

Bbruucnare miomans GUryp, COCTaBIEHHBIX U3 MPSMOYTOJILHUKOB,
UCTOJIb30BaTh pa30MeHne Ha MPSIMOYTOJIbHUKH, HA PaBHbIE (DUTYPHI,
NOCTpauBaHUE 1O IPSIMOYIOJBHUKA, II0Jb30BaTbCsl OCHOBHBIMU
CAVHULAMU W3MEPEHUs IUIOIIAAW, BBIpAXaTb OJHU CIAUHUIIBI
MU3MEPEHUS VIO Yepes3 Ipyrue

4.8

Pacnio3HaBate Ha MOJENAX M H300paKEHUSAX NHPAMHIYy, KOHYC,
WIMHIP, UCHOIB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, rpaHs,
OCHOBaHUE, pa3BEPTKA

4.9

N300paxars Ha KJIET4aTON Oymare IIPSIMOYT OJIbHBII
napaJiiesenune

4.10

Bbruucnsare  00bEM  IPSAMOYTOJBHOTO — MapajulesienuIena, Kyoa,
MOJIb30BaThCS OCHOBHBIMH €JMHUILIAMHU U3MEpPEHHs 00bEMa

4.11

Pemars HecnoxHBIE 3ala4i Ha HAXO0XACHHUC TI'COMCTPUUCCKUX
BCJIMYMH B IPAKTUUCCKUX CUTYyaAllUAX




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

5 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

HarypanbHble unciia 1 Hyb

1.1

HarypanbsHoe uncno. Pan mHarypanbueix yucen. Yucno 0. M3o0paxenue
HaTypaJIbHBIX YUCEJl TOUKAMU HA KOOPAUHATHOM (YMCI0BON) IPAMOM

1.2

ITozunmonnas cucrema cuucieHus. Pumckas Hymepauus. [lecsatuynas
CUCTEMA CYUCIICHUS

1.3

CpaBHEHHE HATypaJbHBIX UUCENl, CPABHEHHUE HATypAJIbHBIX UUCEN C
HyJ1EM. OKpyIJIeHHE HaTypaJIbHbIX YUCEN

1.4

CnoxxeHue, BbIYUTAHUE, YMHOXKCHUE M JICJICHHE HATypPaJbHBIX YHCEI.
CBOIMCTBO HyJsi TpPHU CIOXEHUU, CBOMCTBA HYJIS W E€IUHULBI TIpU
yMHOXeHUH. [lepeMecTuTeNnbHOE U COYETaTeIbHOE CBOMCTBA (3aKOHBI)
CIIOXKEHUSI W YMHOXEHHS, paclpeieIuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS

1.5

Hcnonb3oBanue OykB Juist 0003HAUCHHsSI HEM3BECTHOTO KOMIIOHEHTA U
3aIMCH CBOMCTB apr(PMETHUECKUX ACHCTBUI

1.6

JlenuTenu W KpaTHBIC YHCIa, Pa3ioXeHUe Ha MHOXutenu. [Ipocteie u
coctaBHble yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM

1.7

Crenenp ¢ HaTypalbHBIM IOKa3aTeleM. 3alUCh YUCIIa B BUAE CyMMBbI
pa3psAIHBIX CIaracMbIX

1.8

Uucnosoe BelpakeHue. BpluncieHne 3HAYEHUN YUCIOBBIX BBIPAXKECHUM,
MOPSAOK BBINIOJHEHUS JEUCTBUU. MCMOnp30BaHME TPU BBIYMCICHUSAX
MEPEMECTUTEIBHOTO U COUYETATEIbHOrO CBOMCTB (3aKOHOB) CJIOXKEHHUS U
YMHOKEHUS, PACIPEACIUTEIBHOIO CBOMCTBA YMHOKEHUS

Hpobu

2.1

[IpencraBnenne o apoOu Kak crmocode 3amucd 4YacTd BEJTHMYUHBI.
OObikHOBEeHHBIE apoOH. IlpaBuibHBIE UM HEMpaBWIbHBIE JAPOOH.
CmemanHast ApoOb, TpEACTaBICHHWE CMEIIAHHOH JpoOM B BUIE
HEMpaBWIbHOM JpoOM M  BBIJEIEHHE LEJIOM dYacTH 4YHuclia U3
HEeNpaBWIbHON npobu. M3o0paxkeHne apoOeil ToukaMu Ha YHMCIOBOU
PSMOi
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OcnoBHoe cBo¥icTBO Apodu. Cokpamienue apoodeii. [IpuBenenue qpodu k
HOBOMY 3HaMeHaTeno. CpaBHeHUe Apodeit

2.3

CnoxeHue W BbBIUMTaHUE JpoOed. YMHOXEHHE W JAeJeHHe ApoOeid,
B3aMMHO-00paTHbIe qpoOu. HaxoxaeHue 4acTH 1eIoro U LeNoro mo ero
4acTH
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Hecstuunas 3anuch apoOeit. [lpencraBinenue necaTuaHoi ApoOU B BUIC
OOBIKHOBEHHOH. M300pakeHne MAeCATHYHBIX JpoOel TouykKaMu Ha
qrcI0BOi npsiMoil. CpaBHEHHE JECATUYHBIX ApOoOeit

2.5

Apudmerndeckrne ISHCTBUS ¢ ACCATUYHBIMEH JOpobsmu. OKpyTricHHEe
JECITUYHBIX IPOOeit

Permrenue TekcTOBBIX 3a1a4




3.1

Perienune TeKCTOBBIX 3a7a4 apU(PMETHIECKUM CIIOCOOOM
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Pemenune norumveckmx 3amad. Pemienue 3amad  mepedoOpoM  Bcex
BO3MOKHBIX BAPHUAHTOB. Hcnonb3oBanue Ipu pCHICHUHA 3ada4 Ta6JII/II_[ n
CXeM

3.3

Pemrenue 3amau, copepxaniux 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHUE, LIEHY, KOJUYECTBO, CTOUMOCTh. ETMHUIIBI
U3MEpEeHUs: MaccChl, 00bEMa, IIEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEX]ly €IMHULIAMH U3MEPEHUS KaXK0U BETUYUHbI

3.4

Pemenune ocHOBHBIX 3a/1a4 Ha ApoOH

3.5

Hpe,Z[CTaBJICHI/IC JaHHBIX B BUJIC TaGJII/H_[, CTOJI0YATHIX AuarpamMm

Harnsannas reomerpus

4.1

Harnsaneie npenctaBieHust o Gpurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi,
OTpE30K, JIyY, YO, JOMaHasi, MHOTOyTOJIbHUK, OKPY>KHOCTb, KpYT. YTOIL
IIpsimoH, OCTPBIN, TYIION U pa3BEPHYTHIN YIJIBI

4.2

JInuHa oTpe3ka, METPUYECKHME EOUHHULIBI JUIMHBL. J{nrHA JIOMaHOW,
MIEPUMETP MHOIOYyrojJibHUKa. l3mepeHne H TNOCTPOEHHE YIJIOB C
MMOMOILBIO TPAHCIIOPTHPA

4.3

Harnsanelie npeacraBieHus o purypax Ha IIIOCKOCTH: MHOTOYTOJIbHUK,
pSIMOYTOJIbHUK, KBAaJPaT, TPEYTOJIbHUK; O PABEHCTBE (PUTYp
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N3o0paxkenue ¢uryp, B TOM uncie Ha kietdaToi Oymare. Iloctpoenue
KOH(Urypaluii U3 dacTeil mpsMON, OKPY>KHOCTH Ha HEJIMHOBAHHOM M
KieTdaroi Oymare. lcmonmb3oBaHWE CBOWCTB CTOPOH U YIJIOB
IIPSIMOYTOJIbHUKA, KBaJIpaTa

4.5

[Inomane npsIMOYrOJILHUKA M MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4YHCIIe (GUTyp, N300paKEHHBIX HA KIETYATON
Oymare. EquHULIBI H3MEpEeHus TIOMAAN

4.6

Harnsanele  mpenacraBieHMs O IPOCTPAHCTBEHHBIX  (urypax:
NpSIMOYTOJIBHBIN Napaenenunen, Ky0, MHOrorpaHHuky. M300paxenue
MPOCTEUIINX MHOTOTPaHHUKOB. Pa3BEPTKM KyOa M mapasuienenunesna.
Co3manue Moperneil MHOTOIpAaHHMKOB (M3 OyMmaru, IPOBOJIOKH,
IUIACTUIIMHA U IPYTHX MaTepHajioB)

4.7

O0BEM MPSIMOYTONBHOTO MapajuieNenumneaa, Kyoa. Enuaus usmepeHus
00bEMa

6 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

HarypanbHsle uncna

1.1

Apudmernyeckue JEHCTBHS € MHOTO3HAUHBIMH  HATypalbHBIMH
yucinamMu. YHCIIOBBIE BBIPAXKEHUs, MOPSAOK ACUCTBUM, UCIOJIB30BAaHUE
cKkoOOK. Mcrmonp3oBaHHE TIPH BBIYHUCICHUSAX IEPEMECTHTEIBHOTO U
COYETATEIbHOT O CBOWCTB CII0KECHUS U YMHOXKECHUS, PACIIPEAEIUTEIBHOTO
CBOMCTBA YMHOXECHUS

1.2

OxpyriieHHe HaTypaJIbHbIX YUCET

1.3

JlenuTenu W KpaTHBIE  YHUCIA, HAHMOONBIIUN OOIMMH  JAenUTeNnh |
HauMeHbIIee o011ee KpaTHoe. J[eMMMOCTh CyMMBI U TPOU3BEICHUS




1.4

JleneHue ¢ 0CTaTKOM

Hpobu

2.1

OObIKHOBEHHAs IPOOb, OCHOBHOE CBOMCTBO APOOH, COKpaIleHHe APOOeH.
CpaBHeHUE U ynopsiouuBaHue qpooeit

2.2

Pemenue 3a1a4 Ha HAX0XKIEHUE YACTH OT LIEJIOT0 U LIEJIOT0 IO €70 YaCTH.
JIpoOHOE YHCII0 KaK pe3ysbTaT JeJIeHUs

2.3

[IpencraBnenue AecATHYHON ApOOH B BUAE OOBIKHOBEHHOH IpoOU U
BO3MO’KHOCTB IIPECTABJICHUSI OOBIKHOBEHHOM IpoOU B BU/IE JIECATHYHOM
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JlecaTuuHble OpoOuM M MeTpudeckas cucTemMa mep. Apu@MeThuecKkue
JEWCTBUS M YMCIIOBBIC BBIPAKEHUSI C OOBIKHOBEHHBIMH U JIECATHYHBIMU
IpoOsMu

2.5

OtHomenue. JlegeHne B JaHHOM OTHOIIEHHH. MaciiTad, mpomopIHsL.
IIpuMeHeHne NpOonoOpLUH ITPU PELLICHUN 331a4

2.6

[TonsiTue npoueHTa. BeiuncieHue NponeHTa OT BEIUYMHBI U BEJTMYUHBI
mo e€ TpOIEeHTYy. BripakeHHe NPOIECHTOB AECATUYHBIMU APOOSMHU.
Pemienue 3amau Ha mpoueHTH. BbIpaXeHHE OTHOLIECHHS BEJIWYUH B
MPOLEHTAX

ITomoxxuTenpHBIC U OTPpULATCIIBHBIC YHClIa

3.1

[TonoxxurenpsHble W oTpuuareibHble yucna. Llemble uucna. Monyib
qrclia, TeOMETPUIeCcKasi WHTEpIpeTas MOayis yucna. M3obpaxkenue
qucesl Ha KOOpAMHATHOW IpsiMoi. YucnoBele mpoMexyTku. CpaBHEHHE
qucell

32

Apudmernueckue IEHCTBUSA C MOJIOKUTEIBHBIMU U OTPULIATEIEHBIMU
YUCIIAMHU

3.3

[IpsiMoyTrobpHas cucTeMa KOOpJIMHAT Ha TUIOCKOCTU. KoopimHaTel TOuku
Ha TUIOCKOCTH, a0ciucca u opauHata. [loctpoenue Touek u (uryp Ha
KOOPAMHATHOW TJIOCKOCTH

ByKBeHHBIE BBIpaKECHUS

4.1

[Ipumenenne OyKB Ui 3alMCH  MaTEMaTHYECKUX BBIPDOKEHUH U
npeiokeHuil. CpoiicTBa apudMeTHUecKuX JeicTBUi. bykBeHHbBIE
BBIDQXKCHUS M YHUCIOBBIE IIOACTAaHOBKU. DyKBEHHBIE paBEHCTBA,
HAaXO0KJCHUE HEU3BECTHOIO KOMIIOHEHTA

4.2

@opmynbl, GOpMyNIbl TEepUMETpa U IUIOLMATU  IPSIMOYTOJbHHUKA,
KBajJpaTa, 00bEMa napasuienenumneaa u Kkyoa

Permrenue TekcTOBBIX 3a1a4

5.1

Perienune TekCcTOBBIX 3a7a4 apu(PMETHIECKUM CIIOCOOOM

52

Pemenne normueckux 3amad. Pemenuwe 3amau  mepebopoM  Beex
BO3MOKHBIX BApHAHTOB

53

Pewrenne 3anau, conepkalux 3aBUCUMOCTH, CBS3BIBAIOLIUX BEJIMYUHBIL:
CKOPOCTb, BpE€Ms, pPAacCTOsSHHE, I1€HA, KOJMUYECTBO, CTOUMOCTb,
MPOU3BOAUTEIILHOCTE, BpeMsl, 00b&M paboThl. EnuHHIBI HM3MeEpeHus:
Macchl, CTOMMOCTH, PACCTOSIHUS, BPEMEHHM, CKOpPOCTH. CBS3b MEXIY
EAVMHULAMHU U3MEPECHUS KaXOU BEJIMYUHBI
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Pemenue 3aa4, CBA3aHHBIX C OTHOUICHUCM, IMPOIMOPLHHUOHAJIBHOCTHIO
BCJIMYWH, MPOLCHTAMU; pCIICHUC OCHOBHBIX 3a/1da4 Ha ,Z[pOGI/I U IIPOLCHTHI




OreHKa U MPUKHJIKA, OKpyTIeHHe pe3ynbTara. CocTaBiieHue OYKBEHHBIX

55 .
BBIPKEHUH 110 YCIOBHUIO 331a4H.
56 [IpencraBiaeHue JaHHBIX ¢ MOMOIIBIO Tabnuil U auarpamMm. CtonO4areie
: auarpaMMel. YTeHHe KpYTOBBIX IMarpamMmm
6 Harnsanas reomerpus
6.1 Touka, mnpsMas, OTpPE30K, Jyd, YroJ, JIOMaHas, MHOTOYTI'OJbHUK,
: YeTHIPEXYTOIBHUK, TPEYTOIbHUK, OKPYKHOCTB, KPYT
6 B3auMHoe pacrionioskeHue JBYX MPsMBIX Ha MIIOCKOCTH, Napajlie/IbHbIe
: npsIMbIe, IEPIICHANKYIISAPHBIE IPSMbIE
63 N3mepeHue pacCTOSHUN: MEXKy ABYMs TOYKaMH, OT TOUKH J10 IIPSIMOM,
: JUTMHA MapIIpyTa Ha KBaJpaTHOM ceTke
6.4 W3mepenue v oCTpOEHKE YIiIoB ¢ IOMOIIBIO TPAHCIIOPTHPA
6.5 Bupr TpEyroabHUKOB: OCTPOYTOJIbHBIH, IIPSIMOYT OJIbHBIH,
' TYNOYTOJIbHBIN, paBHOOCIPEHHBIN, pABHOCTOPOHHHIHA
6.6 UYeTplpéxyroyubHuK. IIpsMOyronbHuK, KBaapaT: UCIOJIB30BAHUE CBOMCTB
' CTOpOH, YIJIOB, TUaroHaen
N300pakeHne reoMeTpu4eckux (Uryp Ha HEIMHOBAaHHOH Oymare ¢
6.7 UCTOJb30BAHUEM IIMPKYJIS, JIMHEHKH, YTOJbHUKA, TPaHCIOPTUPA.
[TocTpoenus Ha Ki1eT4aToil Oymare
6.8 IlepumeTp MHOTOYTroJbHHKA
[lonatne tulomaau QGUIypHl, EAWHUIBI W3MEPEHUs  IUIOIIAJH.
6.9 [TpubnmxénHoe wu3MepeHue Iiomaad ¢Guryp, B TOM YHCIE Ha
KBaJPaTHOM CETKE
6.10 [TpubnmxEHHOE N3MEpEHNE JUTMHBI OKPY>KHOCTH, TUIOIIAIH KpyTra
611 Cummetpusi: LEHTpalibHas, oceBas M 3epkaimbHasg. I[loctpoeHue
: CUMMETPHUYHBIX QUTYD
Harnsanele  mpeicTaBieHHs O — MPOCTPAHCTBEHHBIX  (Urypax:
napajenenunen, KyO, mpu3Ma, MUpamuia, KOHYC, LHWIMHAP, Map U
6.12 cdepa. M3o0paxeHne mpocTpaHCTBEHHBIX Guryp. IIpumepsr pazBépTok
' MHOTOTPAaHHUKOB, LUIMHApa W  KoHyca. CozmaHue  Mopenen
MPOCTPAHCTBEHHBIX ¢GUryp (M3 Oymaru, MPOBOJOKH, IUIACTUIIMHA W
JPYTUX MaTepuaJIoB)
6.13 [Monssitue  00BEMa,  emuHMIBI  U3MepeHuss  00béMa.  OOBEM

NPSIMOYTOJILHOTO Mapasuiesienumnesaa, Kyoa




HOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCST OIHUM €3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHuA: OHa 00ECIEYNBAET U3YUECHHE APYIUX JUCLUMIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJIOJDKEHUST 00pa30BaHUs M B TIOBCETHEBHOW XU3HU. Pa3zButne y o0ydarommxcs
HAyYHBIX TPEJCTAaBICHUN O TMPOUCXOXKICHUU W CYIIHOCTH anre0pandecKux
a0CcTpakiuuii, crmoco0e OTpaKEHUS MATEMATHUYECKON HAYKOU SIBICHUN U MPOIECCOB
B TIPUPOJE W OOIIECTBE, POJIM MATEMATUYECKOTO MOJICTUPOBAHHS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KaueCTB MBINLICHUS, HEOOXOAUMBIX JIJIs aanTallid B COBPEMEHHOM IH(GPOBOM
obmectBe. M3yueHue anreOpsl oOecrneurBaeT pa3BUTUE YMEHHUS HaOJ0/aTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIITUICHHSI,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHSI W BBIBOIBI,
dbopmynupoBath yrBepxkAcHUS. OCBOEHUE Kypca anreOphl 00eCTIeYnBaET Pa3BUTHE
JIOTUYECKOTO MBINUICHNAS OOYYalOIMUXCs: OHU UCIONB3YIOT JACAYKTHBHBIC W
WHIYKTUBHBIE PAcCYXKIEHUs, 0000IIeHNE W KOHKPETH3AIMI0, a0CTparupoBaHue W
anajoruto. OOydenwe  anreOpe  TpeAmnojaraeT  3HAYUTENIBHBIM  O0BEM
CaMOCTOSITETTLHON  JICATENPHOCTA OOYYaIOIIMXCS, TOITOMY CaMOCTOSITEIIHLHOE
pelIeHre 3a71a4 SBISICTCS peaTu3ainueid 1eaTeTbHOCTHOTO MIPUHITUIIA O0YICHHSI.

B ctpykType nmporpammel yaeOHOT0 Kypca « Anredpay 1Jist OCHOBHOT'O OOIIETO
o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COACPKATEITHHO-METOANYCCKUE JTUNHUU:
«Uucma ¥ BBEMHCICHUS», «ANTeOpandecKue BBIPAKCHUS», «YPaBHEHUS W
HepaBeHCTBa», «DyHkmuu». Kaxmas W3 3THX COAepX)aTeIThbHO-METOAHMICCKUX
JIMHUM pa3BUBAETCs HA MPOTHKEHUU TPEX JIET U3YUYECHUSA Kypca, B3aUMOJIECUCTBYS C
APYyTUMHU €ro JuHUsSMUA. B Xome wu3ydeHHs ydeOHOro Kypca OOyYarOIuMCs
MPUXOAUTCS JIOTHISCKH PACCYKIaTh, MCIOIL30BaTh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «AmreOpay BKIIOUEHBI
HEKOTOpPHIE OCHOBBI JIOTUKH, TPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasieiiax
MaTeMaTU4eCcKOro o0pa3oBaHusi U CIOCOOCTBYIONIME OBIAJICHUIO O00YUYarOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MaTreMmaThdeckoro s3bika. CopepkaTenbHOU |
CTPYKTYPHOH OCOOEHHOCTBIO yYeOHOTO Kypca «AnreOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Ywcia © BBIYUCICHUS» CIYy)KHT OCHOBOW TSt
TaNTbHEHUINIET0 M3yYEHUST MAaTEMaTHKH, CTIOCOOCTBYET Pa3BUTHIO y OOYUYAFOIIUXCS
JIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO YMEHUS TIOJIB30BATHCS allTOPUTMAMHU, a
TaK)Ke MPUOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX JIJISI TIOBCETHEBHOM
*u3HU. PazBUTHE MOHATHS O YKMCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBS3aHO C PalMOHAIBHBIMA W HMPPAIMOHATBLHBIMU YHCIIaMH, (OPMUPOBAHUEM



MPEICTABIECHUAN O IEVCTBUTEILHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOW JINHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

Copnepkanue AByX anreOpanyecKux JUHUN — « Are0pandeckue BhIPaKeHUs»
U «YpaBHEHHUS M HEPABEHCTBA» CMOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIUXCS
MaTeMaTU4eCKOro arrapara, HeoOXOAUMOro MJis pEIHIeHUs 3ajady MaTeMaTUKH,
CMEKHBIX MPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero oOpa3oBaHusi y4eOHBIM MaTepuan T'PYHIUPYETCS BOKPYT paldOHATbHBIX
BbIpakeHUU. Alnredpa JAEMOHCTpUpPYET 3HAUECHUE MATEMATUKH KakK s3bIKa JJIs
MOCTPOCHUSI MAaTEeMAaTUYECKUX MOJENIel, OIMUCAHUs TPOLECCOB U  SIBICHUI
peansHOro Mupa. B 3agaun 00yuenus anredpe BXOIAT TakKxKe JadbHEHIee pa3BUTHE
aITOPUTMUYECKOT O MBIIIUICHUS, HEOOXOIUMOr0, B YaCTHOCTH, JJIsl OCBOEHUS Kypca
nHpOpMaTHKU, W  OBJIAJCHUE HABBIKAMU  JEAYKTUBHBIX  PACCYKICHUI.
[IpeoOpazoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO BOOOpa)KeHHS,
CIIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JIMHUK HAIICJICHO Ha MOTy4YeHUE
oOy4JarolmuMucsl 3HaHUN O (PYHKIMAX KaK BaKHEHIIEH mMaTeMaTHYeCKON MOJeNu
JUTs1 OTIUCAHUS U UCCIIEA0OBaHUSI PA3HOOOPA3HBIX MPOIECCOB U SIBICHUN B IPUPOJE U
obmiecte. M3yueHne maTepuana cnocoOCTBYET pa3BUTHIO y 00yHarOIIUXCSl YMEHUS
UCIIOIB30BaTh PA3JUYHBbIE BBIPA3UTEIbHBIE CPEACTBA fA3bIKA MATEMaTUKH —
CJIOBECHBIE, CHMBOJIMUECKHE, Trpaduueckue, BHOCUT BKJIaJ B (opMuUpoOBaHUE
MPEACTaBICHUN O POJIM MATEMATHUKHU B PA3BUTUU LIUBWIN3ALNHI U KYIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wH3ydaeTcsi y4YeOHBIM Kypc
«Anre0pa», KOTOpPBIN BKJIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/esibl COACPKAHUSA:
«HYucna ¥ BBIYUCICHUS», «ANreOpanueckue BBIPAKECHUSN», «YpPaBHEHUS U
HepaBeHCTBay», «DyHKIUMY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoaurcs 374 yaco: B 7 Kiacce —
102 gaca (3 gaca B Hezento0), B 8 kinacce — 136 vaca (4 gaca B Hezeno), B 9 kiacce
— 136 gaca (4 gaca B HEEIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsia v BbIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEXO0]l OT OAHOU (OPMBI 3alUCH
npobeir k gpyroil. IloHsTHe palnMOHAIBHOrO 4YHUCJA, 3allCh, CpPaBHEHUE,
YOOpSIIOUMBAHUE  pallMOHAIBHBIX  4Hcel. Apudmeruyeckue JCHUCTBUS C
palMOHAILHBIMU YMCIaMu. PelieHne 3a1ad U3 peajabHOU NMPAKTUKY HA 4acTH, HA
TPOOH.

CreneHb C HaTypaJbHBIM [I0OKA3aTEJNEeM: OIpeaesieHue, MnpeoOpa3oBaHHe
BBIpa)KEHU HA OCHOBE OMpEAeNIeHUs, 3aMuch OonbIuX yucen. [IponeHTsl, 3anuch
MPOILICHTOB B BUJE ApoOW U IApoOH B BHJE MPOLEHTOB. Tpu OCHOBHBIC 3aJjayu Ha
MPOLIEHTHI, PELIEHUE 3a7a4 U3 PEAIbHOM MPAKTUKH.

[IpumeneHne NPU3HAKOB  JEIMMOCTH, PA3JOKEHUE HA  MHOXKUTEIU
HATYPAJIBHBIX YHACE.

PeanbHble  3aBUCUMOCTH, B TOM 4ucle TmpsMas W oOparHas
MPOITOPLUHUOHAIBHOCTH.

AnredOpanydecKkue BbIPaKEeHUA

IIepeMeHnHbIE, YUCIIOBOE 3HAUYCHUE BBIPAXKEHUS C NEPEMEHHOU. JlomycTUMBbIE
3Ha4YeHUs NepeMeHHBIX. [IpeacraBienrne 3aBUCUMOCTH MEXY BEIIMUMHAMU B BUJIE
dbopmynbl. Beruucnenus no popmynam. [IpeodpazoBanrie OyKBEHHBIX BbIPAKEHHUI,
TOXJECTBEHHO pAaBHbIE BBIPAXKEHMs, TMpaBwia MpeoOpa3oBaHUSI CyMM U
MPOU3BEICHUN, TPaBUJia PACKPBITUS CKOOOK U IPUBEEHUS MOJOOHBIX CIaraeMbIX.

CBolCTBA CTENEHU C HATYPAJIbHBIM OKA3aTEIEM.

OnHouneHsl 1 MHOrowieHbl. CTeneHbs MHOroujaeHa. CloKeHUe, BhIUMTAHUE,
YMHOXXE€HUE MHOTOWICHOB. DOpMyIIbl COKpAIIEHHOTO YMHOKEHUS: KBAAPaT CyMMBbI
u KBaapart pasHoctu. Dopmyna pa3HOCTH KBaApaToB. Pa3iioxkeHne MHOrOYJIEHOB Ha
MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEeHb YpaBHEHHs, MpaBuiia MPeoOpa3oBaHMs ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUN.

JluHeriHOE ypaBHEHME C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JMHEHWHOIO
YPaBHEHHsI, pELIEHUE INHEUHBIX YpaBHEHNU. COCTaBIICHUE YPABHEHMI 110 YCIOBUIO
3aza4n. Pelienre TeKCTOBBIX 3a/1a4 C MOMOIIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C IBYMS MEPEMEHHBIMU U ero rpaduk. Cucrema IByx
JIMHEVHBIX YPAaBHEHUM C JByMs IIEPEMEHHBIMU. PellleHne CcHUCcTeEM ypaBHEHUU
croco0oM MoACTaHOBKH. [IpuMepsl perieHns TEKCTOBBIX 33/1a4 € TOMOIIbIO CUCTEM
YpaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npsiMmoi. UHCIIOBbIE MPOMEXKYTKH. PaccTosiHre Mexny
IBYMsI TOUKAMU KOOPAUHATHOU MPSAMOM.

[IpssMoyronbHas cucteMa KoopauHaT, ocu Ox u Oy. Abciucca U opauHaTa
TOYKU Ha KOOPAUHATHOM miockocTu. [Ipumepsl rpadukoB, 3ajaHHbIX (HhOpMYIamMu.
Urtenue rpadukoB peanbHbix 3aBucuMocTel. [lonstie pynkuuu. I'paduk hyHkimu.
CaoiictBa (yukiuil. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpuk ynkuun y = [x|.
['paduueckoe pernieHne TUHEWHBIX YPAaBHEHUN U CUCTEM JTMHEHHBIX YPAaBHEHUH.

8 KUIACC

Yucsia v BbIYUCTICHUSA

KBagpatHeiii kopenb u3 uymucna. [loHsitTue 00 uUppalMOHAIBLHOM 4YHUCIE.
JlecaTuunble TPUOJIMKEHHST UppallMOHANbHBIX uncesn. CBoMCTBa apuMeTHIECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHUE K MPeoOPa30BAHUIO YUCIIOBBIX BhIpaKEHUM
Y BBIYHUCJICHUSM. J|eNCTBUTEBHBIEC YUCIIA.

Crenensp ¢ 11esbIM OKa3aTesieM U €€ cBoiicTBa. CTaHaapTHAs 3alKCh YUCIA.

AnreOpandeckue BhIpaKeHUSIAJITeOpandyecKue BbIPaKeHus!

KBanpartnblii TpEXUIIEH, pa3IOKEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEU.

Anrebpanueckast JapoOb. OCHOBHOE CBONCTBO anreOpanyeckod Apoowu.
CnoxeHue, BbIYUTAHUE, YMHOXEHUE, JIeJIEHUE alreOpanyeckux ApoOeil.
PanrionanbHbie BbIpaKeHUs U KX TPeoOpa3oBaHuUe.

VYpaBHEHHUS U HEPABEHCTBAY PABHEHUA U HEPABEHCTBA

KBanpatHoe ypaBHeHue, Gopmylia KOpHEHN KBaipaTHOr0 ypaBHeHUs. Teopema
Buera. Pemenne ypaBHEHHM, CBOIAIIMXCA K JIMHEMHBIM M KBaJApPaTHBIM.
[IpocTeiinme ApoOHO-paliiOHAIbLHBIE YPABHEHUS.

I'paduueckas unTEeprpeTanusi ypaBHEHUN C JIBYMsI IEPEMEHHBIMH U CUCTEM
JIMHEVHBIX ypPaBHEHUN C JByMs IIepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 33124 areOpanvdecKuM CIIoCOOOM.

YucnoBbie HEPABEHCTBA U UX CBOMCTBA. HEpaBEeHCTBO ¢ OJTHOM MEPEMEHHOU.
PaBHOCMIBHOCT, HEpABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucrteMbl JIMHENHBIX HEPABEHCTB C OAHOM NMEPEMEHHOM.

OyHKIMNDYHKIAU

[Tonsitue pyukiuu. O6aCTh ONPEACTICHUS 1 MHOXKECTBO 3HAUCHUHN (PYyHKIIHH.
CniocoOsI 3a1aHus QyHKUIUM.

I'paduk pynxuuu. Yrenune cBoicTB GyHKIMU 1mo e€ rpaduxy. [Ipumepst
rpaduKoB QyHKIUH, OTPaXKAIOIINX peaJbHbIe MPOIECCHI.



ODYHKIMN, ONMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIOPIIMOHATEHEIC
3aBHCHMOCTH, UX rpadukn. OyHKIMK y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHnE YPAaBHEHUN U CUCTEM YPABHEHUN.

9 KJIACC

Yucsia v BbIYUCTICHUSA

PanrionanbHble yncna, UPpallMOHANIbHBIC YUCTIA, KOHEYHbIE U OECKOHEYHbBIE
JecATUYHbIE IpoOu. MHOXECTBO JEHCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHBIE YHCIIA
KaKk OECKOHEUHbIE JAECATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIAY MHOXKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IIPSAMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHUCEN, apuPMeTUYecKue JEeUCTBUSL C
JNEUCTBUTEIILHBIMU YUCIIAMH.

Pa3Mepbl OOBEKTOB OKpYXKAaKIIETO MHpPa, JJIMTEIBHOCTh IIPOILIECCOB B
OKPY’KAIOIIEM MUPE.

[TpubnumxEHHOE 3HaUYCHUE BEIUMYMHBI, TOYHOCTh NpubImxeHus. OKpyriieHue
yucen. [Ipuknaka u oneHka pe3yJibTaTOB BBIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneiiHoe ypaBHeHHE. PelleHue ypaBHEHUH, CBOAALIUXCS K JIMHEWHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEHUH, CBOISIIIUXCSA K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEW U YETBEPTOM
CTENEHEN Pa3I0KEHUEM HA MHOXUTEIU.

Pemiennie nipoOHO-paliMoOHAIbHBIX ypaBHEHUI. PerieHue TEKCTOBBIX 3a7ay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ IByMs NEpeMEHHbIMH M ero rpaduk. Peiienue cucteM AByX
JIMHEVHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU. PellleHne CUCTEM JBYX YPaBHECHUMN,
OJIHO M3 KOTOpBIX JIMHEHHOEe, a Jpyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMbl YPABHEHUH C IBYMS IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 alreOpandecKuM CIoco0oM.

HuciioBele HEPABEHCTBA U UX CBOMCTBA.

Pemenune nUHEWHBIX HEPABEHCTB C OAHOW NepeMeHHOU. PemeHue cucrem
JIMHEMHBIX HEPABEHCTB C OHOM TmepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wuHTEpnperanyisi HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNDYHKIUU

KBanpatuunas ¢ynkmus, e€ rpaduxk u cBoiictBa. [lapabona, KoopauHATHI
BEPUIMHBI TapadoJibl, 0Ch CHMMETPUHU MMapaldoIbl.

I'paduku pynkumit: y =kx, y=kx+b,y=k/x,y=x3,y = VX, y = [x|, 1 ux
CBONCTBA.



HucnoBple  mocnenoBaTEIbHOCTUUMCIOBBIE  NMOCJAEA0BATEIBHOCTH U
nporpeccuu

[ToHATHE 4YHCIIOBOM MOCIEAOBATENIBHOCTH. 3aJaHUE MOCIEN0BATEIbHOCTH
peKyppeHTHOI (hopmyiion U popMynoit #-ro YieHa.

Apudmernyeckas U reoMetrpuueckass mporpeccuud. POpMylibl n-TO 4jeHa
apupMeTHIECKON U TEOMETPUIECKON MPOTrPECCHi, CYMMBI MIEPBBIX # UJICHOB.

N3o00paxenne uieHOB apuMETHUECKOW U TE€OMETPUUYECKOM Mporpeccuit
TOYKAaMH HAa KOOPAMHATHOM IUIOCKOCTHU. JIMHEWHBIM U IKCIIOHEHUMAJIBbHBIA POCT.
CI10’HBIE€ NPOLICHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMUYHOCTHBLIE PE3YJIBTATDI

JInyHOCTHBIE Pe3yJbTAThl OCBOEHHUS MPOrpamMMbl ydeOHOro Kypca
«Anre0dpay XapakTepu3yrTCs:

1) narpuoTH4Yeckoe BOCIUTAHME:

NPOSABICHUEM MHTEpECa K MPOLUIOMY W  HACTOALIEMY POCCHUCKOMN
MAaTEMAaTHKHA, [EHHOCTHbIM  OTHONIEHHEM K JOCTHUXEHHSIM  POCCHUCKUX
MaTEMaTUKOB M POCCUMCKOM MAaTEMAaTHUYECKOM IIKOJIbI, K HMCIOJB30BAHUIO ITHUX
JTOCTHKEHUM B IPYTUX HAyKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S3aHHOCTEN IpakJIaHUHA U pPealu3allu ero
MpaB, TMPEJCTaBICHUEM O MATEeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOIEAYp I'PaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHHIO 3THYECKUX MPOOJIEM, CBA3AHHBIX
C MPAKTHUYECKUM MPUMEHEHUEM JOCTMIKEHUW HAyKH, OCO3HAHHEM BaKHOCTHU
MOPaJIbHO-3THYECKUX MPUHIUINOB B I€ITEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE Y4YaCTHE B PEIICHUH NPAKTHYECKHX 3a]ad
MAaTEMAaTHYECKOW HAIPAaBIEHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEW KU3HU MJI1 YCIEIIHON MpodecCHOHATbHOM
NEATeNIbHOCTH U Pa3BUTHEM HEOOXOAMUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUAYAIBHON TPACKTOPUU OOpPa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIUTAHUE:



CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY H©  3CTETUYECKOMY BOCHPHSITHUIO
MaTeMaTU4eCKUX OOBEKTOB, 3a/lay, PEILIECHUN, PACCYKICHHUM, YMEHUIO BUJEThH
MAaTEMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 IO3HAHMS:

OpPHEHTAallMEd B JESATEIbHOCTH HA COBPEMEHHYK) CHUCTEMY Hay4HBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOABI U
o0lIecTBa, MOHMMAaHUEM MATEeMaTUYECKOM HayKu Kak cQepbl YeI0BEYECKOU
JEATEeNIbHOCTH, ATAloOB €€ Pa3BUTHUS W 3HAYMMOCTH JJIsl Pa3BUTHS LUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHUKU M MAaT€MaTUYECKOW KYJIbTYypOW KaK CpeICTBOM
MO3HAHUSI MHPA, OBJIAJCHHUEM MPOCTEHIINMHU HABBIKAMU HCCIIEIOBATENbCKON
NeSTeIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBAHWE KYJIbTYPbI 310POBbSI H
IMOIMOHATBHOIO 0JIarONoJyYns:

FOTOBHOCTBIO MPUMEHATH MATEMATHYECKUE 3HAHHS B HMHTEPECAX CBOETO
3MI0pPOBBS, BEACHUS  370pOBOro  oOpaza KU3HM  (3J0pOBOE  IHUTAHUE,
cOaaHCUPOBAHHBIN pEXUM 3aHATUM M OTHbIXa, peryjsipHas ¢u3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HABbIKA Pe(IIEKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIMIMOKY M TaKOI'0 K€ MpaBa APYroro 4eJI0BeKa;

7) 3K0JI0TH4YeCKoe BOCIIMTAHHE:

OpHEHTALMEN HAa IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIs1 PEIICHUS 33a/1a4 B
00JIaCTH COXPAHHOCTH OKPY>KAIOMIEH Cpejibl, IIIaHUPOBAHUS MMOCTYIIKOB U OLIEHKH
MX BO3MOXXHBIX MOCIEICTBUH ISl OKPYXKAOIIEH Cpe/ibl, 0CO3HAHUEM TJI00ATbHOT 0
XapaKTepa AKOJIOTMUYECKUX MPOOJIEM U MyTel UX pPelIeHus;

8) ajanTanus K U3MEHSOMMMCH YCJOBUSIM COLUMAJILHOM M NMPUPOJTHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEONPEIAEIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JEATEIBbHOCTh, B TOM YHUCJIIE
YMEHHE YUYUTHCS Yy HAPYTUX JOJIeH, NpuoOpeTaTh B COBMECTHOM JEATEIIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJUMOCTbIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopmynHrpoBaTh UEH, MOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIMTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE pELICHUs] U JEUCTBUS, (OPMYJIHPOBATH M OLEHUBATH PUCKU H
MOCJIeICTBUSA, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3zHaBaTe/ibHBIE YHUBEPCAJIBLHBIC yqeﬁﬂme I[eﬁCTBHﬂ



ba3oBbIe JIorHYecKue I[eﬁCTBHﬂZ

BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHbBIE TPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TMOHATHI, OTHOLICHHN MEXIY MOHATUIMHU, (POPMYIUPOBATH
ONpeNeNiecHUs]  MOHSTUH, YCTaHABIMBATH CYIIECTBEHHBIH  MpPU3HAK
KJaccupuKanuy, OCHOBAaHUSA [Jii OOOOIIEHHS] M CpPAaBHEHUS, KPUTEPUU
MPOBOIMMOTO aHAJN34;

BOCIIpUHUMATh, (QopMyiaupoBaTb UM  NpPeoOpa3oBbIBATH  CYKIACHUS:
YTBEPAUTENbHBIE W OTpULIATENIbHBIC, €IWHUYHBIC, YacCTHbIE M OOIIHE,
YCJIOBHBIE;

BBISIBIISITh ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBA3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIONCHUSX U YTBEPKICHUSX,
npejiaratb KpUTEPUH J1J1s BBISIBIICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JienaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX WU
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUH 110 aHATIOTUH;
pa3Oupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKIACHUU (IIpSIMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOKHbBIE JI0KAa3aTelIbCTBa
MareMaTH4eckuX (DakTOB, BBICTpauWBaTh AapryMEHTAIMI0, MPUBOIUTH
MpUMEPBI U KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CINOCOO pelieHus: y4eOHOM 3amaud (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpPATh HauboJIee MOAXOASAIUNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble HcCiIeI0BaATEIbLCKHE I[eﬁCTBHﬂI

MCIIOIh30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUNA WHCTPYMEHT MO3HAHUS,
(dbopmynHupoBaTh BOINPOCH], (QUKCUPYIOIIKE MPOTHBOpEUHe, MpodieMy,
CaMOCTOSITEJIbHO yCTaHABIIMBaTh HCKOMOE M JaHHOe, (OpMUPOBATh
TUNIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHEHHE;

MPOBOJUTh IO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHYy HECIOKHbBIN
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHKE MO YCTAHOBICHUIO OCOOEHHOCTEN
MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOI;
CaMOCTOSITETbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOIO0 HAOJIOACHUS, UCCJIEIOBAHUS, OLEHHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 0000IIEHMIA;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTUE IMpollecca, a TaKXKEe BbBIJBUTATH
MPEANONIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh M MU30BITOYHOCTH HWH(OpPMAIIMM, JTaHHBIX,
HEOOXOJUMBIX JIJIS PEIICHUS 33/1auu;

BBIOMpaTh, aHAJU3UPOBATH, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH
MH(pOpPMAIINIO Pa3IUUHBIX BUJOB U (POPM MpeICTABICHHUS;



BBIOMpaTh (QopMy TNpeAcTaBiIeHUS HHPOPMAMU U WLIIOCTPUPOBATH
pelaeMble 3aJaud  CXE€MaMH, JAuarpaMMamu, HWHOW rpadukoil u ux
KOMOWHAITASIMH;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIIMU TO KPUTEPHUAM, IPEAIONKEHHBIM
y4uTeneM win chopMyIMPOBAHHBIM CaMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁﬂme I[eﬁCTBHﬂ:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1EeIsIMU OOILIeHHUS], SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOUKY 3pPEHUS
B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs
3a/1a4l, KOMMEHTUPOBATD MMOJYyUYCHHBIN pe3yJIbTaT;

B X0j/ie 00CY>KJI€HHUsI 3a]1aBaTh BOMPOCKI IO CYIIECTBY 00CYK1aeMOU TEMBI,
npoOJieMbl, pelaeMon 3aJ1auu, BhICKa3bIBaTh UJIEU, HAIIEJIEHHBIE HAa TTOUCK
pelIeHus, COMOCTaBIATh CBOU CYXIEHHS C CYXICHUAMH JIPYTUX
YYaCTHUKOB Juajora, oOHapy>XMBaTh Pa3judyue U CXOACTBO IMO3UIUH, B
KOppeKTHOU popMe popMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
NpEACTaBIATh  PE3yJAbTaThl  pEIIeHHs  3ajladyd,  SKCIEPUMEHTA,
UCCIIEIOBAHUSI, TPOEKTA, CAMOCTOSTENIHLHO BHIOUPATh POpMAT BBICTYIIIICHUS
C y4€TOM 3aja4 Mpe3eHTALUN U OCOOEHHOCTEN ayIUTOPUH;

MMOHUMATh U UCTIOIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U UHIUBUYAJIbHON
paboTHI MPU pENICHUN YUEOHBIX MaTeMaTHUECKHUX 3a/aY;

MPUHUMATH 1€ COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATh OPraHU3AIUIO
COBMECTHOM pabOThI, pacmpeneisaTh BHABI pPadOT, IOrOBapHUBATHCH,
o0CyXIaTh MpoLIeCC U pe3ybTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNmHoBbIX ¢opmax paborel (0OcyxkaeHus, oOMeH
MHEHUSIMU, MO3TOBBIE IITYPMbI U JPYTHE), BEIIOIHITH CBOIO YaCTh PaOOThI
U KOOPJWHHUPOBATH CBOM JIEUCTBUS C JPYTUMHU UICHAMH KOMAaHJIbI,
OLICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOIIMA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBUSI.

PerHﬂTHBHbIe YHUBEPCAJIbHBIC yqeﬁﬂme I[eﬁCTBHﬂ
CaMoopraHnsam/m:

CaMOCTOSITEJIbHO COCTaBIIAThH IUJIaH, AJITOPUTM PEIICHHs 3ajauu (WIH €ro
4acTh), BBIOUpATh CIOCOO pPEIIeHUsI C YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH
BApUAHTHI PEUICHUN ¢ YYETOM HOBOM MH(OpMaIIHH.

CaMOKOHTpOHL, 3MOHI/IOHaJILHblﬁ HHTCEJUICKT:

BIaaCThb crocooamMu CaMOITPpOBCPKH, CAMOKOHTPOJIA MPOLECCa U PE3yJIibTaTa
peUICHUA MaTeMaTH4YE€CKOM 3aJa4H,



e TPEABHUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PELICHUU 331a4H,
BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA NESITEIBHOCTH TOCTABIEHHON LIEIU U
YCIOBUSAM, OOBSCHATHh MPUYUHBI JOCTHKEHUS WM HEJOCTHXKEHUS IIEJIH,
HaXOJUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDHI

K xoHiy oOyueHus B 7 Kjaacce OOy4arOUIMICS TMONYYUT CIEIYIOLIUE
MpeAMETHbBIE PE3YIbTATHI:

Ymncsia 1 BIYUCTIEHUS

BrinonusaTh, coyeTas yCTHbIE W MHUCbMEHHBIE MPUEMBI, apumeTudyecKue
JEUCTBUS C PAllMOHATBHBIMU YUCIIAMU.

HaxonuTh 3HaYeHUsS YHUCIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3zHOOOpa3HbIC
CrocOObI ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAKEHUU, COAECPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OoT OfHON (OPMBI 3alUCH YKCEN K Apyrou (mpeodpa3oBbIBATH
JNECATUYHYIO APOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECITUYHYIO, B YACTHOCTH
B 0ECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YNOPSIOYMBATH PAllUOHAIIbHBIC YUCIIA.

OKpyIJIsITh YnCna.

BrINOAHATh TPUKUJIKY U OLEHKY PE3yJIbTaTa BHIYMCICHUHN, OIIEHKY 3HAUYCHHU I
YUCJIOBBIX BbIpaKEHUU. BBIMOMHATH AEHCTBUS CO CTENEHSIMU C HATypalbHBIMHU
MOKa3aTeNISIMHU.

[IpuMeHsTh TPU3HAKU IETUMOCTH, PA3JIOKEHNE HA MHOXKUTEIN HATYypaJIbHBIX
qucen.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJ]aYd, CBSI3aHHBIE C OTHOIIEHHEM
BEJIMYUH, TMPONOPIHOHAIBHOCTHIO BEJIMYUH, MPOLEHTAMHU, HHTEPIPETUPOBATH
pe3yabpTaThl PEIIEHUs 3a7a4d C YYETOM OrPaHUYEHMH, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpruBaeMbIX OOBEKTOB.

AnredOpandecKkue BbIPaKeHUA

Hcnonp3oBaTh are0panyecKyro TEPMUHOIOTUIO U CUMBOJIMKY, IPUMEHSITh €€
B [IpOLIECCE OCBOEHUS y4eOHOro MaTepHaa.

Haxonuth 3HaueHusi OYKBEHHBIX BBIpAKEHUU MNP 3aJaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BrinonusaTs npeodpa3zoBaHusl 11€JI0I0 BHIPAXKEHUSI B MHOTOWICH MTPUBEICHUEM
MOOOHBIX ClIAraeMbIX, PACKPBITUEM CKOOOK.

BpIMonHAT, yMHOXKEHHE OJHOWIEHAa HAa MHOIOYIEH W MHOrOWIeHa Ha
MHOT'OYJIEH, TPUMEHSITH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.



OcymiecTBasATh Pa3I0KEHUE MHOTOWJICHOB HAa MHOXHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKUTENS, TPYIIUPOBKH ClIaraeMbIX, MPUMEHEHUSI
(dhopMyJ1 COKpaIIEHHOTO YMHOXKEHHUS.

[TpuMensaTh npeodpa3zoBaHUsi MHOTOWICHOB JJIsl PEIICHUs] Pa3IMYHbIX 3a/1a4
13 MaTEMAaTHUKHU, CMEXKHBIX TIPEMETOB, U3 pEeaIbHON MPAKTUKHU.

Hcnons3oBaTh CBOMCTBa CTENEHEH C HATypajdbHBIMU TOKa3aTEIsIMHU ISt
peoOpa3oBaHUsI BEIPAKCHUI.

YpaBHeHUS 1 HEPABEHCTBA

Pemars nuHENHbIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NPUMEHAS MpaBuUia
nepexojia OT UCXOAHOTO YPaBHEHUSI K paBHOCUIIbHOMY emy. [IpoBepsTh, sABisieTCS
JI1 YUCJIO KOPHEM YPaBHEHHUSI.

[TpumensTs rpaduueckue METOAblI MPU PEIICHUU JIMHEWHBIX YPABHEHUN U UX
CHCTEM.

[logOupars npuMepsl Map YHUCEN, SIBISIOMIUXCA pEUIEHUEeM JIMHEWHOro
ypaBHEHHUSI C ABYyMS IEPEMEHHBIMU.

CtpouTth B KOOPJAUHATHOM MJIOCKOCTH IpadvK JIUHEUHOTO YpaBHEHUS C IBYMSI
MEPEMEHHBIMU, MOJB3YSICh TPAPUKOM, MPUBOJAUTH IPUMEPHI PEUICHUS YPABHEHUS.

Pemiath cuctembl IBYX JIMHEHMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU, B TOM
yucie rpaguiecku.

CocTaBisiTh W pemiath JUHEHHOE YpaBHEHUE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUM MO YCIOBUIO 3a7a4, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYyYECHHBIN pe3yJibTart.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIUCHIBATH YUCIOBBIC IPOMEKYTKHU Ha
anreOpanuecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IMJIOCKOCTA TOYKU IO 3aJlaHHBIM KOOpJUHATaM,
cTpouth rpaduku nuHerHbIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuchiBaTh C TOMOIIBIO (DYHKIUNA H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHUE, II€HAa, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOJUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTh 3HaueHue QyHKIHUM 10 3HAYCHUIO €€ apryMeHTa.

[lonumars rpaduueckuil coco0 NpeACTaBlIEHUS W aHaIU3a UH(opMaluwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMAIUIO U3 TPAPUKOB PEaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K konmy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJMYYUT CIEAYIOIIHE
MpeAMETHbIE PE3YIbTATHI:

Ymncsia 1 BIYUCTIEHUS



Hcnonb3oBaTh HavyaldbHBIE MNPEACTABICHUS O MHOXECTBE JECUCTBUTEIBHBIX
quces JJIS CpaBHEHUS, OKPYTJICHUSI U BBIUMCICHUHN, N300pakaTh JACHCTBUTEIbHbBIC
YHUCJIa TOYKAMUA HA KOOPJAUHATHOM MPSIMOM.

[IpumensaTy nOHSATHE apU(PMETHUYECKOrO KBAJPATHOI'O KOPHSA, HaXOAUTh
KBaJpaTHbIE KOPHH, UCIOJB3Ysl MPU HEOOXOAMMOCTH KAJIbKYJISITOP, BBITOIHSTH
npeoOpa3oBaHus BBIPAXKEHUM, COAEPXKAIIMX KBAAPATHbIE KOPHU, HCIOIb3YS
CBOMCTBA KOPHEW.

Ncnonp3oBaTh 3amucu OONIBIIMX U MAJIBIX YHUCEN C MOMOIIBIO JAECATUYHBIX
npo0Oeit u creneHei uncia 10.

AnredOpanyvecKkue BbIPaKEeHUSA

[IpuMeHsAT, TOHSTHE CTENEHU C IeJbIM IOKa3aTeJIeM, BBIMOIHATH
npeoOpa3oBaHus BRIPAXKEHUH, COJIEPHKAITUX CTENEHHU C LIEJIBIM IMOKAa3aTeIEM.

BrINOaHATH TOXKAECTBEHHBIE MPEOOPA30BAHUS PALlMOHATBHBIX BRIPAXKEHHUI Ha
OCHOBE IPaBWJI JEUCTBUIN HaJ MHOTOYWIEHAMH U aire0pandecKUMU JPOOSMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXKUTEIIN.

[TpumensTh peodpa3zoBaHus BbIPAKEHUM ISl pELICHUS Pa3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS 1 HEPABEHCTBA

Pemiath nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS] M PalMOHAJIbHBbIC YpPaBHEHHS,
CBOJISIIIUECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMS IEPEMEHHBIMH.

IIpoBoauTh IpOCTENUIINE UCCIIENOBAHNUS YPAaBHECHUNM U CUCTEM YpaBHEHUU, B
TOM YHCJI€ C IPUMEHEHUEM I'padUUECKUX MPeJCTaBICHUI (yCTaHABINBATh, UMEET
1 ypaBHEHUE WJIM CHCTEMA YPAaBHEHUW PEIICHUS, €CIIA UMEET, TO CKOJIbKO, U
mpouee).

[lepexonuth OT ciioBeCHOU (POpMYITUPOBKH 3a7auu K €€ anredOpandeckoit
MOJETM C TOMOUIBI0 COCTAaBJICHHS YpPABHEHHS WIA CHCTEMBl YpPaBHEHUU,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4d MMOTYYEHHBIA PE3YJIbTAT.

[IprMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH, PEIIaTh
JTMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM 1 UX CUCTEMBI, J1aBaTh rpa)MuecKyro
WJUTIOCTPALMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

[lonuMate ¥ UCTIONB30BaTh (PYHKIIMOHAJIBHBIE MOHSTUSA U A3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUEHUS), OMPENEsATh 3HAUYCHHE (PYHKIHUH IO 3HAYCHUIO
apryMeHTa, OnpeaeisaTh CBOMCTBA (DYHKIUU MO €€ TpaduKy.

CrtpouTth rpadguku 31eMeHTapHbIX QYHKIIUN BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIIICHIBATH CBONCTBA YHCIOBOIL byHKIIIHN
o e€ rpaduxy.

K xoHiy oOyueHus B 9 kiaacce oOydarOUIMiCs MONXYYUT CIEAYIOLIUE
MPEIMETHBIE PE3YJIbTATHI:



Yucjia v BbIYUCJIEHUSA

CpaBHHBATH U yIIOPSAI0YMBATh PALIHOHAIBHBIC U NPPALUOHAIBHBIE YUCIIA.

BrimonuaTe apudmeTrndeckue I1eMCTBUS C palliOHAIBHBIMHU YUCIAMU, COUCTas
YCTHBIE M MHUCHbMEHHBIE MPUEMBI, BBINOIHATHh BBIYUCICHHS C UPPALUOHAIBHBIMU
YHCJIAMU.

HaxonuTek 3HaueHUs CTENIEHEN C IIETBIMM MOKA3aTEIIMU U KOPHEH, BBIYUCIISATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrisTh [E€UCTBUTEIBHBIC YHUCIA, BBINOIHATh MPHUKHJKY PpPe3yiabTaTa
BBIUKMCJIEHUH, OLIEHKY YUCIIOBBIX BBIPAKECHUM.

YpaBHeHUs H HEPABEHCTBA

PemiaTe nuHelHbIE U KBaApPATHBIC YPABHEHUS, YPABHEHUS, CBOJSIINECS K HAM,
npocTeiime ApoOHO-pallMOHAIBHBIE YPABHEHUS.

Pemate cuctempl OBYX JIMHEHMHBIX YPAaBHEHHU C ABYMsI MEPEMEHHBIMU M
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS JINHEWHBIM.

Pemrate TekcTOBBIE 3ajaud  aAreOpanyecKMM CHOCOOOM € IMOMOIIBIO
COCTABJICHUSI YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

IIpoBoauTh IpOCTEUIINE UCCIIENOBAHNUS YPAaBHECHUNM U CUCTEM YpaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM I'padUUECKUX MPEeJCTaBICHUI (yCTaHABIUBATh, UMEET
1 ypaBHEHUE WJIM CHCTEMA YPAaBHEHUW PEIICHUS, €CIIA MMEET, TO CKOJIbKO, U
mpouee).

Pemrate nuHeliHBIE HEPaBEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA, H300pa)kaTh
pellleHHEe HEPaBEHCTB Ha YHCJIOBOW NPSIMOM, 3aMUCHIBATH PEIICHHUE C MOMOIIBIO
CHMBOJIOB.

Pemarp cucTEMBI  JIMHEWMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABCHCTB,
BKJIIOYAIONIME KBAJAPAaTHOE HEPABEHCTBO, U300pakaTh pEIICHUE CHCTEMBI
HEPaBEHCTB HA YMCJIOBOU MPAMOM, 3aMMChIBATh PEIICHUE C MOMOIIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 3a/1a4.

DyHKIUU

Pacno3naBath (yHKIMM U3y4eHHBIX BHUJO0B. I[loKa3bIBaTh CXEeMaTHUYECKHU

pacnoa0XeHne Ha KOOPAMHATHON MJIOCKOCTH rpa)uKOB (PyHKIUHN BUJA: ¥ = kx, y =
kx+b,y=kix,y=ax2+bx+c, y=x3,y=1\x y=|x|, B 3aBHCHMOCTH OT 3HAYCHHUIA
KO3(ppUIIMEHTOB, ONMKUCHIBATH CBOUCTBA (DYHKITUH.

Ctpouth U U300pakaTh CXEMAaTHUYECKU TPaPUKH KBaIpPaTUUHBIX (YHKIIUH,
OMUCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIIUMA MO UX TpaduKam.

Pacnio3naBaTh KBaApaTHUHYIO QYHKIUIO 110 PopMyIie, IPUBOAUTH TPUMEPHI
KBaJpaTUYHBIX (QYHKIUNA U3 peaibHOU KU3HU, PUBHKU, TEOMETPHH.

Yuc/ioBbIE MOCTEA0BATEIHHOCTH U IIPOrpPeccun



Pacno3naBaTh apudmMeTnuecKyro 1 reOMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
crnocobax 3a1aHusl.

BrIMoOnHATh BBIYMCIAEHUS C HCHOJAB30BaHUEM (QopMyn n-ro wieHa
apuMeTHIECKON U TEOMETPUIECKON MPOTrPECCHi, CYMMBI MIEPBBIX N UJICHOB.

N300paxaTh ujeHbl MOCIENOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOMN
TUIOCKOCTH.

Pemarts 3amauyu, CBsI3aHHBIE C YHUCIOBBIMU IIOCJIENOBATEIBHOCTAMU, B TOM
YyCie 3aJja4u U3 peadbHOM KU3HH (C UCMOJIb30BaHUEM KaIbKYJISATOPa, HUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KosanuyectBo yacoB
HanmMeHoBaHMe pa3esioB U TeM
Ne n/m Konrtpoabnbie | IIpakTue
NMPOrpamMMbl Bcero
padoThI padoThI
1 Uucna u Beruncienus. Pannonansabie 25 )
qucna
2 AnrebpanuecKue BHIPAKEHHS 27 1
3 YpaBHEHHUS U HEPABEHCTBA 20 1
4 Koopnunats! u rpaduku. OyHKINMH 24 1
5 [ToBTOpeHue u o6oOIIEeHNE 40 1
OBIIEE KOJIMYECTBO YACOB I1O0 136 6 0

I[TPOT'PAMME




8 KIIACC

KoJsmmyectBo yacos
HanmMeHoBaHMe pa3esioB U TeM
Ne n/m KonTtposabubie | IlpakTu
NMPOrpamMMbl Bcero
padoThI padoThI
1 IToBTOpEHUE 6
2 UYucna u Belunciienus. KBagpatHele KopHu 19 1
3 Yucna u BerauciieHusi. CTeneHb ¢ HesbIM 7
IIOKa3aTeNneM
4 AnrebpanuecKie BRIPaKEHUSL. 5 1
KBanpatsslii TpéxuneH
AnrebpanuecKue BRIPaKEHUSL.
5 21 1
Anrebpanueckast 1poob
6 VYpaBHeHus u HepaBeHCTBa. KBanpaTHbie 15 |
ypaBHEHUS
7 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 20
YPaBHEHUH
8 VYpaBHeHus u HepaBeHcTBa. HepaBencTsa 19 1
9 Oynkuun. OCHOBHBIE MOHSATHUS 5
10 Oynkuuu. Yucnossle QyHKIMN 9
[ToBTOpenue u 0600IIeHNE 10 1
OBLIEE KOJIMYECTBO YACOB 10 136 6 (

I[TPOT'PAMME




9 KITIACC

HanmMeHoBaHMe pa3iesIoB U TeM

KoauuyecTBO 4acoB

Ne n/m KonTtpoiabnbie | IIpakTut
NMPOrpamMMbl Bcero
padoThI padoThI
1 IToBTOpEHUE 17
) Yucna v BerurciieHus. JlelicTBUTEbHBIE 9 1
qucna
3 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHHUS C 14 1
OJIHOM IIEpEMEHHON
4 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1
YPaBHEHUH
5 VYpaBHeHus u HepaBeHcTBa. Hepasencrsa 16 1
6 O yHKUMHU 16 1
7 Yucnossle NOCIEA0BATEIBHOCTH 15 1
g [ToBTOpEeHUE, 0000IICHNE, CHCTEMATH3AIHS 35 |
3HaAHUU
OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 136 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyectBo yacoB
Ne Har
Tema ypoka Koutpoabhusbie | IlpakTnueckue
n/n Bcero u3y
padoThI padoThI
1 ITonsATHE palMOHAILHOIO YHCIIA 1
) Apudmerndeckue IeiCTBUS C 1
panroHaTbHBIMU YUCIAMHU
3 Apudmernueckue IeiCTBUS C 1
panroHaTbHBIMU YHCIAMHU
4 Apudmerndeckue IeicTBUS C 1
panroHaTbHBIMU YHCIAMHU
5 Apudmerndeckue IeicTBUS C 1
panroHaTbHBIMU YUCIAMHU
6 Apudmerndeckue IeiCTBUS C 1
panroHaTbHBIMU YHCIAMHU
. CpaBHeHue, ynopsi10unBaHue 1
panMoHaIbHBIX YHCET
2 CpaBHeHue, ynops10unBaHue |
panMoHaIbHBIX YHCET
9 CpaBHeHue, ynopsi0uuBaHue 1
panMoHaIbHBIX YHCET
10 Crenens ¢ HaTypaJIbHBIM 1
roKasaresem




Crenens ¢ HaTypalbHBIM

H noKasarenem

12 Crenens ¢ HaTypalbHBIM
noKasarenem

13 Crenens ¢ HaTypalbHBIM
noKasarenem

14 Bxonnas koHTpoJbHAS paboTa
Peurenne 0OCHOBHBIX 33134 Ha

15 IpoOH, IPOILIEHTHI U3 PEATbHOM
MPAKTUKH
Pemrenne 0OCHOBHBIX 3a1a4 Ha

16 IpoOH, IPOIIEHTHI U3 PEATbHOM
MIPAKTHUKU
Pemrenne 0OCHOBHBIX 3a1a4 Ha

17 IpoOH, IPOIIEHTHI U3 PEeATbHOM
MPAKTUKU
Pemrenne 0OCHOBHBIX 3a1a4 Ha

18 IpoOH, IPOIICHTHI U3 PEATbHOM
MIPAKTHUKU

19 [Tpu3HAKK 1ETUMOCTH, PA3TOKCHHS
Ha MHOXKUTEII HaTypaJIbHBIX YHCET

20 [Tpu3HAKK 1ENTUMOCTH, PA3TOKCHHS
Ha MHOXKUTEIIM HaTypaJIbHBIX YHCET

71 Peanbuble 3aBucumoctu. [psamas u
oOpaTHast MPOMOPIIUOHATBHOCTH

» Peanbuble 3aBucumoctu. [psamas u

oOpaTHast MPOMOPIIUOHATBHOCTH




Peanbuble 3aBucumoctu. [psamas u

23 oOpaTHast MPOMOPIIUOHATBHOCTH

24 Peanbnble 3aBucumoctu. [psamas u
oOpaTHast MPOMOPIIUOHATBHOCTH

)5 KonrtpomnbHast paboTa 1o reme
"PannoHanbHbIe yncia'

26 ByKBeHHBIE BBIpaKECHUS

27 Dopmybl

28 Dopmybl

29 IIepemenHsle. JlonmycTuMble
3HA4YCHHUs IEPEMEHHBIX
[IpeoOpazoBaHue OYKBEHHBIX

30 BBIPA)KEHUH, PACKPhITHE CKOOOK U
NPUBEJICHUE TIOJJOOHBIX ClIaraeMbIX
[IpeoOpazoBaHre OYKBEHHBIX

31 BBIPAKCHUH, paCKphITHE CKOOOK U
MPUBEJICHUE TIOJJOOHBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX

32 BBIPA)KEHUH, paCKphITHE CKOOOK U
MPUBEJICHUE TIOJJOOHBIX ClIaraeMbIX
[IpeoOpazoBaHre OYKBEHHBIX

33 BBIPAKCHUH, paCKphITHE CKOOOK U
NPUBEJICHUE TIOJJOOHBIX ClIaraeMbIX

34 CBoiicTBa cTENEHU C HATYpaTbHBIM

IIOKa3arciicM




CBolicTBa CTENEHU C HaTypaJIbHbIM

35
IOKa3arejeM

36 CBoiicTBa CTENEHU C HATYyPATbHBIM
IOKa3arejiem

37 MHoro4aeHbI

38 MHoro4aeHbI

39 CnoxxeHue, BEIUATAHUE,
YMHOKEHUE MHOTOUJICHOB

40 CnoxxeHue, BEIYATAHUE,
YMHOKEHUE MHOTOUJICHOB

A1 CnoxxeHue, BEIUNTAHUE,
YMHOKEHUE MHOTOUJICHOB

4 CnoxxeHue, BEIYATAHUE,
YMHOKEHUE MHOTOUJICHOB

43 @opMyIIBl COKPALLEHHOTO
YMHOKCHUS

44 @opMyJIbI COKPALLEHHOTO
YMHOKCHUS

45 @opMyJIbl COKPALLEHHOTO
YMHOKCHUS

46 @opMyJIbl COKPALLEHHOTO
YMHOKCHUS

47 @opMyJIBl COKPALLEHHOTO

YMHOKEHUS




PaznoxeHre MHOrowieHOB Ha

48
MHOKUTENN

49 Pa3noxxeHne MHOrO4JIEHOB Ha
MHOKUTENN

50 Pa3noxeHne MHOrO4JIEHOB Ha
MHOKUTENN

51 Pa3noxxeHne MHOrO4JIEHOB Ha
MHOKUTENN

5 KonrpomnbHas pabora o teme
"Anrebpanyeckue BoIpaKeHHs "
VYpaBHeHuUe, paBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YpaBHEHUI
JIuHeliHOe ypaBHEHHUE C OJHOM

54 IIEPEMEHHOM, PELLIEHHUE JIMHENHBIX
YPaBHEHUH
JIuHeliHOe ypaBHEHHUE C OHOMI

55 IIEPEMEHHOM, PEILICHUE JIMHEUHBIX
YPaBHEHUH
JIuHeliHOe ypaBHEHHUE C OHOMI

56 IIEPEMEHHOM, PEIICHUE JIMHEUHBIX
YPaBHEHUH

57 Pemrenue 3aga4 ¢ moMoILBbIO
YPaBHEHUH

58 Pemrenue 3aga4 ¢ moMoILBbIO
YPaBHEHUH

59 Pemrenue 3aga4 ¢ moMoILBbIO

YPaBHEHUH




Pemmenue 3a1a4 ¢ 1OMOIIBIO

60 .
ypaBHEHUIA

61 JIuHeliHOE ypaBHEHHUE C ABYMsI
NepEMEHHBIMH U ero rpaduk

) JIuneliHOe ypaBHEHHUE C ABYMsI
NepEeMEHHBIMH U ero rpaduk

63 Cucrema AByX JTMHEHHBIX
YPaBHEHHI ¢ IByMs IEPEMEHHBIMU

64 Cucrema AByX JTMHEHHBIX
YPaBHEHHI C IByMs IEPEMEHHBIMU

65 Cucrema AByX JTMHEHHBIX
YPaBHEHHI ¢ IByMs IEPEMEHHBIMU

66 Cucrema AByX JTMHEHHBIX
YPaBHEHHI ¢ IByMs IEPEMEHHBIMU

67 Pemenue cucreM ypaBHeHUI

68 Pemenue cucreM ypaBHeHUI

69 Pemenue cucreM ypaBHeHUI

70 Pemenue cucreM ypaBHeHUI

71 Pemenue cucreM ypaBHeHUI

7 KonrtpomnbHas paboTa 1o reme
"JIuneiinble ypaBHEeHU"

73 Koopaunara Touku Ha npssMoit




74

Yucnossie IPOMEXKYTKH

75 Yucnossie IPOMEXKYTKH

76 PaccrosiHre Mex 1y AByMs TOUKaMU
KOOPJAMHATHOU NPSMOKN

77 PaccrosiHne Mex 1y AByMs TOUKaMu
KOOPJAMHATHOU NPSMOK

73 IIpssMoyronbpHas cucremMa
KOOpAMHAT Ha IUNIOCKOCTH

79 IIpssMoyronpHas cucremMa
KOOpAMHAT Ha INIOCKOCTH

20 [Tpumepsl rpaduKOB, 3aJTaHHBIX
bopmymnamu

81 [Tpumepsl rpaduKOB, 3aJTaHHBIX
bopmymnamu

%) [Tpumeps! rpaduKOB, 3aJTaHHBIX
bopmymnamu

23 Yrenue rpadukoB pearbHbIX
3aBUCUMOCTEN

’4 Yrenue rpadukoB pearbHbIX
3aBUCUMOCTEN

85 [Tonarue QpyHKIMN

86 I'padux GpyHKINHN

87 CBoiicTBa QyHKIWMI




88 CBoiicTBa QyHKIHI

89 Jlunelinas QyHKIMS

90 Jlunelinas QyHKIMS

91 [TocTpoenue rpadurka THHEHHOM
byHKIIMH

9 [Toctpoenue rpadurka THHEHHOM
byHKIIMH

93 I'padux pynkmm y =[x

94 I'padux pynkmm y =[x
KonrtpomnbHast paboTa 1o reme

95 "KoopnuHatsl u rpaduku.
@ynkuun" / Beepoccuiickas
MpoBepoUHas paboTa
HTorosas KOHTpOJbHas paboTa /

96 Bcepoccuiickas npoBepodHas
pabora
[ToBTOpEHNE OCHOBHBIX MOHATUH U

97 METOJI0B Kypca 7 Kjacca,
000011eHNE 3HaHUH
[ToBTOpEHUE OCHOBHBIX MMOHATUH U

98 METOJI0B Kypca 7 Kjacca,
000011eHNE 3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHATUH U

99 METOJI0B Kypca 7 Kjacca,

0000111eHH1Ee 3HAHUI




100

IToBTOpEHNE OCHOBHBIX OHITUN U
METOZOB Kypca 7 Kiacca,
0000111eHNe 3HAaHU]

101

IToBTOpEHNE OCHOBHBIX TOHATHH U
METOZOB Kypca 7 Kiacca,
000011IeHNe 3HAaHU]

102

IToBTOpEHNE OCHOBHBIX TOHATHH U
METOZOB Kypca 7 Kiacca,
0000111eHIe 3HAHUH

40

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME

136




8 KIIACC

KoauuyecTBO 4acoB

Ne Tema ypoka Kour I Aata
/i Beero POJIbHBIE PaKTHYeCKHue wayuenms
padoThI padoThI
1 Hucna v BBIYUCIEHUS. 1
PanmonanbHbIe unciia
) Anrebpanyeckue 1
BBIPKEHUS
3 VYpaBHEHMS U HEPABEHCTBA 1
4 YpaBHEHHUS U HEPABEHCTBA 1
5 KoopnauHats! 1 rpadukm. 1
O yHKUMHU
6 KoopnauHats! 1 rpadukH. 1
O yHKIMHU
7 KBanpatHslii KOpeHb U3 1
qucua
2 [TonsTue 06 1
UppalMOHAIILHOM YHCIIE
9 JlecaTUUHbIE TPUOTIKEHUS 1
UppallOHAIBHBIX YHCET
10 BxoaHas KOHTpOIbHAS 1 1
pabora
11 JleicTBUTENBHBIC YMCHA 1
12 SipaBHeHI/Ie 1
JNEMCTBUTEIBHBIX YUCEI
13 SipaBHeHI/Ie 1
JEMCTBUTEIBHBIX YUCEI
14 ApI/I(bMe’EI/ILIeCKI/Iﬁ 1
KBaJpaTHBIN KOPEHb
15 VYpaBHeHue BUAA X* = a 1




16

CBoiicTBa apupMeTHIECKUX
KBaJPaTHBIX KOPHEH

17

CBoiicTBa apupMETHIECKUX
KBaJPaTHBIX KOPHEH

18

CBoiicTBa apupMeTHIECKUX
KBaJPaTHBIX KOPHEH

19

CBoiicTBa apupMEeTHIECKUX
KBaJPaTHBIX KOPHEH

20

CBoiicTBa apupMEeTHIECKUX
KBaJPaTHBIX KOPHEH

21

CBoiicTBa apupMEeTHIECKUX
KBaJPaTHBIX KOPHEH

22

[TpeobpazoBaHme YUCITOBBIX
BBIPAKECHUH, CONEPKALLINX
KBaJpaTHbIE KOPHU

23

[TpeoOpazoBaHme YUCITOBBIX
BBIPAKECHUH, CONEPKALLINX
KBaJpaTHbIE KOPHU

24

[TpeoOpazoBaHMe YUCITOBBIX
BBIPAKECHUH, CONEPKALLINX
KBaJpaTHbIE KOPHU

25

[TpeoOpazoBaHMe YUCITOBBIX
BBIPAKECHUH, CONEPKALLINX
KBaJpaTHbIE KOPHU

26

CreneHsn C LETbIM
[IOKa3areieM

27

CranyapTHas 3aluch YUCIa.
Pazmepsl 00bEKTOB
OKpy>KaroIero Mupa (0T
AIIEMEHTAPHBIX YaCTHUIL JI0
KOCMHUYECKHX O0OBEKTOB),




JUINTENBHOCTD ITPOLIECCOB B
OKpY>KaroIlleM MUpe

CBoiicTBa CTEIEHH C LIETBIM

28
IOKa3aTeaeM

29 CBOICTBa CTEIICHH C IEIIBIM
IOKa3aTeaeM

30 CBOICTBa CTEIICHH C IEIIBIM
IOKa3aTeaeM

31 CBOICTBa CTEIICHH C IEIIBIM
IOKa3aTeaeM

39 CBOICTBA CTEIICHH C IEIIBIM
IMOKa3aTeIeM

33 KBagparubliii TpéxuiieH

34 KBanpatsblii TpéxuneH

35 .I"a3no>KeHHe KBaJpaTHOIO
TpEXUsieHa HA MHOKHUTEIH

36 .I"a3no>KeHHe KBAaJPaTHOTO
TpEXUsIeHAa HA MHOKHUTEIH

KonrpomnsHas pabora o

37 | TeMaM "KBaznpaTHble KOpHH.
Crenenu. KBagparHblit
TpexwieH"

38 Anrebpanueckas 1poOb

JlonycTuMble 3HaYEHUS
39 | mepeMeHHbIX, BXOSIINX B

anreOpandecKue BHIPAKCHHS




40

JlonycTuMble 3HaYEHUS
MEPEMEHHBIX, BXOAALINX B
anreOpandecKue BEIPAKCHHS

41

JlonycTuMble 3HaUECHUS
MEPEMEHHBIX, BXOAALINX B
anreOpandecKue BHIPAKCHHS

42

OcHOBHOE CBOICTBO
anreOpandeckoit 1poou

43

Coxkpartenue apooeit

44

Coxkpartenue apooeit

45

Coxkpartenue apooeit

46

CnoxxeHune, BEIYUTAHHE,
YMHOXEHUE U JICIICHNE
anreOpandeckux Apooeit

47

CnoxxeHue, BRIYUTAHHC,
YMHOXEHUE U JICIICHNE
anreOpandeckux Jipoodei

48

CnoxxeHue, BRIYUTAHHC,
YMHOXEHUE U JICIICHNE
anreOpandeckux Jipoodei

49

CnoxxeHue, BRIYUTAHHC,
YMHOXEHUE U JICIICHNE
anreOpandeckux Jipoodei

50

CnoxxeHre, BEIYUTAHHE,
YMHOXEHUE U JICIICHNE
anreOpandeckux Apooeit

51

CnoxxeHue, BRIYUTAHHC,
YMHOXEHUE U JICIICHNE
anreOpandeckux JIpoodei




52

[TpeoOpazoBanue
BBIPAKECHUM, COAEPIKAIIUX
anreOpandeckue Apoou

53

[TpeobpazoBanue
BBIPAKECHUM, COAEPIKAIIUX
anreOpandeckue Apoou

54

[TpeoOpazoBanue
BBIPAKECHUM, COAEPIKAIIUX
anreOpandeckue Apoou

55

[TpeoOpazoBanue
BBIPAKECHUH, COAEPIKAIIUX
anreOpanyeckue Apoou

56

[TpeoOpazoBanue
BBIPAKECHUM, COAEPIKAIIUX
anreOpandeckue Apoou

57

[TpeoOpazoBanue
BBIPAKECHUM, COAEPIKAIIUX
anreOpanyeckue Apoou

58

KonrtpomnsHas paboTa o
teme "Anrebpanyeckas
apo0p"

59

KBanpaTtHOe ypaBHEHME

60

Henonnoe kBagparHoe
ypaBHEHHUE

61

Henonnoe kBagparHoe
ypaBHEHHUE

62

®opmyia KOpHEHR
KBaJPaTHOI'O YPAaBHECHHUS

63

dopmyia KOpHEHR
KBaJPaTHOI'0 YPAaBHECHUS

64

®opmyia KOpHEHR
KBaJPaTHOI'O YPAaBHECHHUS




65

Teopema Buera

66

Teopema Buera

67

Pewrenue ypaBHeHuUi,
CBOJAIIMXCSA K KBaPATHBIM

68

Pewrenue ypaBHeHuUi,
CBOJAIIMXCSA K KBaPATHBIM

69

[Tpocreiimme qpoOHO-
palOHAIbHbIC YPABHEHUS

70

[Tpocreiimme qpoOHO-
palMOHaIbHbIC YPABHEHUS

71

Permrenue TekCTOBBIX 3a1a4
C TIOMOILBIO KBAJIPaTHBIX
YPaBHECHUH

72

Permrenue TekCTOBBIX 3a1a4
C TIOMOILBIO KBAJIPaTHBIX
YPaBHEHUH

73

KonrtpomnsHas paboTa o
teMe "KBagpaTHele
ypaBHeHHA"

74

JIuHeliHOe ypaBHEHHE C
IBYMSI IEPEMEHHBIMH, €r0
rpaduK, IpUMEpbI peIIeHus
YpaBHEHHH B IIETBIX YHCITAX

75

JIuneliHOe ypaBHEHHE C
JBYMS IEPEMEHHBIMHU, €70
rpaduK, IpUMEpbI peIIeHus
YpaBHEHHH B IIETIBIX YHCITAX

76

JIuneliHOe ypaBHEHHE C
IBYMSI IEPEMEHHBIMH, €ro
rpaduK, IpUMephl PELIeHUs
YPaBHEHHH B IIEIIBIX YHCITAX




77

JIuHeliHOe ypaBHEHHE C
IBYMSI IEPEMEHHBIMH, €r0
rpaduK, IpUMEpbI peIeHus
YpaBHEHHH B IIETBIX YHCITAX

78

Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

79

Pemenue cucrem nByx
JIMHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

80

Pemenue cucrem nByx
JIMHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

81

Pemenue cucrem nByx
JIMHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

82

Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

&3

Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

84

Pemenue cucrem nByx
JIMHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

85

IIpuMepsl peleHns CUCTEM
HEJIMHEUHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

86

IIpuMepsl peleHns CUCTEM
HEJIMHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU




87

I'paduueckas
UHTEpIpETaLUs YPaBHEHUS C
JBYMs IEPEMEHHBIMU U
CUCTEM JINHEUHBIX YPAaBHECHUMN
C ABYMS IIEPEMEHHBIMU

88

I'paduueckas
UHTEpIpETaLUs YPAaBHEHUS C
JBYMsI IEPEMEHHBIMU U
CUCTEM JINHEUHBIX YPaBHECHUI
C ABYMsI IEPEMEHHBIMU

&9

I'paduueckas
UHTEpIpETaLUs YPAaBHEHUS C
JBYMs IEPEMEHHBIMU U
CUCTEM JINHEUHBIX YPAaBHECHUMN
C ABYMsI IEPEMEHHBIMU

90

Permrenue TekcTOBBIX 3a1a4
C ITOMOII[BIO CHCTEM
YPaBHECHUH

91

Perrenue TekCTOBBIX 3a1a4
C IOMOIIILIO CUCTEM
YPaBHECHUH

92

Perrenue TekCTOBBIX 3a1a4
C IOMOIIILIO CUCTEM
YPaBHECHUH

93

Permrenue TekCTOBBIX 3a1a4
C IOMOIIILIO CUCTEM
YPaBHEHUH

94

Yucnossle HEpABEHCTBA U
UX CBOMCTBA

95

Yucnossle HEpABEHCTBA U
UX CBOMCTBA

96

HepasenctBo ¢ ogHoM
[IEPEMEHHON




97

HepasenctBo ¢ ogHoi
[IEPEMEHHON

98

JInHeliHbIEe HEpAaBEHCTBA C
OJIHOW MIEPEMEHHON U HX
pelieHue

99

JInHeliHbIe HEpaBEHCTBA C
OJIHOW MIEPEMEHHON U UX
peLIeHue

100

JInHeliHbIe HEpaBEHCTBA C
OJIHOW MIEPEMEHHON U UX
pelieHue

101

JInHeliHbIE HEpAaBEHCTBA C
OJIHOM MIEPEMEHHON U HX
peLIeHHe

102

Cucrembl JIMHEUHBIX
HEPABEHCTB C OJTHOU
IIEPEMEHHOM U UX PEIICHUE

103

Cucrembl TUHEHHBIX
HEPABEHCTB C OJTHOU
IIEPEMEHHOM U UX pelIeHue

104

Cucrembl TUHEHHBIX
HEPABEHCTB C OJTHOU
IIEPEMEHHOM U UX pelIeHUe

105

Cucrembl TUHEHHBIX
HEPABEHCTB C OJTHOU
IIEPEMEHHOM U UX pelIeHUe

106

Cucrembl TMHEHHBIX
HEPABEHCTB C OJTHOU
IIEPEMEHHOM U UX pelIeHUe

107

N300pakeHne pereHus
JIMHEIHOT 0 HEPABEHCTBA U UX
CUCTEM Ha YUCJIOBOU IIPSMOM




108

N300pakeHne pereHus
JIMHEIHOT 0 HEPABEHCTBA U UX
CUCTEM Ha YUCJIOBOU IIPSAMOM

109

N300pakeHne pereHus
JIMHEIHOT 0 HEPAaBEHCTBA U UX
CUCTEM Ha YUCJIOBOU IIPSAMOM

110

N300paskeHune pereHus
JIMHEIHOT 0 HEPABEHCTBA U UX
CUCTEM Ha YUCJIOBOU IIPSAMOM

N300pakeHune pereHus

111 | nMHEWHOrO HEpaBEHCTBA U UX
CUCTEM Ha YUCJIOBOU IIPSAMOM
KonrtponsHast paboTa o
112 | remam "HepaBeHcTBa.
Cucremsl ypaBHeHHH"
113 [Tonarue QpyHKIMN
O6nactp onpenenenHus u
114 | MHOX€ECTBO 3HAYCHUI
byHKIMH
115 CniocoOsb1 3amanus GyHKIUN
116 I'padux GyHKINH
117 CaoiicTBa QpyHKIINH, UX
oroOpaxkeHHne Ha rpaduke
118 UreHue 1 IoCTpOeHUE
rpaduKoB QyHKIIUI
[Tpumeps! rpaduxoB
119 | dbyHKIIUH, OTpaKaAIOIIUX

PCAJIBbHBIC TPOLUCCCHI




120

O yHKIMH, ONHUCHIBAIOIINE
IpSIMYIO U 00paTHYIO
MPOTOPIIUOHATILHBIE
3aBHCHUMOCTH, UX IrpauKu

121

I'unep6ona

122

I'unep6ona

123

I'paduk pynkuuu y = x*

124

OYyHKIUU Y =X, Yy = X°, y =
Vx, y = |X|; rpaduueckoe
pelieHue ypaBHEHUN U CUCTEM
YPaBHECHUH

125

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7
H 8 Kj1accoB, 00001IeHHE
3HaHuil / Beepoccuiickas
npoBepoyHasi pabora

126

Hrorosas KOHTpOJIbHAS
pabota / Bcepoccuiickas
MpoBepoyHasi paboTa

127

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB KYpCOB 7
H 8 Kj1accoB, 00001IeHHE
3HAHUMN

128

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7
H 8 Kj1accoB, 00001IeHHE
3HAHUM

129

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7
H 8 Kj1accoB, 00001IeHHE
3HAHUM




130

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7
H 8 Kj1accoB, 00001IEHHE
3HAHUM

131

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7
H 8 Kj1accoB, 00001IeHHE
3HAHUM

132

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB KYpCOB 7
H 8 Kj1accoB, 00001IEHHE
3HAHUMN

133

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7
H 8 Kj1accoB, 00001IeHHE
3HAHUMN

134

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7
H 8 Kj1accoB, 00001IeHHE
3HAHUM

135

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7
U 8 Kj1accoB, 00001IeHE
3HAHUMN

136

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7
H 8 Kj1accoB, 00001IEHHE
3HAHUM

OBIIEE KOJIMYECTBO HACOB
110 ITPOTPAMME

136




9 KITIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Har

n3)

Ywucaa u Beruuciienns. CTeneHs ¢
O CJIbIM ITOKA3aTCIIEM

Ywucaa u Beruuciienns. CTeneHs ¢
O CJIbIM ITOKA3aTCIIEM

[TpeoOpazoBanue BIpAKEHUI
COZIepKALINX anredpanyecKue
apoou

[TpeoOpazoBanue BEIpAKEHUI
COJIepKALINX anredpanyecKue
apoou

[TpeoOpazoBanue BBIpAKEHUI
COJIepKALINX anredpanyecKue
apoou

[TpeoOpazoBanue BBIpAKEHUI
COJIeprKALINX anredpanyecKue
apoou

Henonnsle kBagpaTHbIEC YpaBHEHUS

Bxonnas koHTpOJIBbHAA paboTa

Henonnsle kBagpaTHbIC YpaBHEHUS

10

Henonnsle kBagpaTHbIEC YpaBHEHUS

[ = S




11

Pemienue 1poOHBIX pariiOHAIBHBIX
YPaBHEHUH

12

Pemienue qpoOHBIX pariiOHAIBHBIX
YPaBHEHUH

13

Pemienne TeXHUYSCKUX 32724 C
PUMEHEHHEM JPOOHBIX
palMOHATBHBIX YpaBHEHUI

14

Pemienne TexHuyecKux 3aaad C
PUMEHEHHEM JPOOHBIX
palMOHANTBHBIX YPaBHEHUI

15

Pemrenue TeKCTOBBIX 3a4a4 C
IIOMOILIBIO CUCTEM yYPaBHEHUHN

16

Permrenue TeKCTOBBIX 3a4a4 C
IIOMOILIBIO CUCTEM YPAaBHEHUH

17

Permrenue TeKCTOBBIX 3a4a4 C
IIOMOIIIBIO CUCTEM yPaBHEHUN

18

PammmonansHbIe yncia,
UppaliOHAILHBIC YUCIIa, KOHSYHBIE
1 OECKOHEYHBIE IECATUIHBIE IPOOH

19

MHO0keCTBO IeHCTBUTEIHHBIX
YHceNl; AeHCTBUTEIbHBIC UMCIIa KaK
OECKOHEYHBIE IECATUIHBIE APOOH

20

BzanmHO oHO3HAYHOE
COOTBETCTBUE MEXKIY MHOKECTBOM
JIeHCTBUTEIIHLHBIX YHCENT U
MHOKECTBOM TOYEK KOOPAUHATHOU
IIPSIMOM




CpaBHeHME IEHCTBUTENBbHBIX YHUCEI,

21 apu(pMeTHIECKUE ICHCTBHS C
JNEUCTBUTEIBbHBIMU YUCIIaAMU
” [TpubnmxénHoe 3HaYCHNE
BEJIMYUHBI, TOYHOCTb MPUOIMKEHHS
23 OxkpyriieHue urcen
24 OxpyrieHnue uncen
)5 IIpukuaka u olieHKa pe3yJIbTaToB
BBIYMCIICHU I
% IIpukuaka u olieHKa pe3yJIbTaToB
BBIYMCIICHU I
JIunelinoe ypaBHeHue. Pemenue
27 YPaBHEHUU, CBOSIINXCS K
JINHEWHBIM
JIunelinoe ypaBHeHue. Pemenue
28 YPaBHEHUH, CBOSIINXCS K
JINHEWHBIM
KBanparHoe ypaBHeHue. Pemenue
29 ypaBHEHUH, CBOJSALINXCS K
KBaJpaTHBIM
KBanparHoe ypaBHeHue. Pemenue
30 ypaBHEHUH, CBOJSALINXCS K
KBaJpaTHbIM
31 bukBanpaTHbie ypaBHEHUS
32 bukBanpaTHbie ypaBHEHUS




IIpuMepsl penieHust ypaBHeHUN

33 TPEThEN U YETBEPTOM CTETIEHEN
pas3oKeHnEeM Ha MHOXKHUTEIH
IIpuMepsl pelieHus ypaBHEHUN

34 TPETbE U YETBEPTON cTENEHEN
pas3oKeHnEeM Ha MHOXHUTEIH

35 Pemenue npoOHO-paniioHaTBHBIX
ypaBHEHUN

36 Pemenue npoOHO-paniioHaTbHBIX
ypaBHEHUN

37 Perrenue TekCTOBBIX 3a1a4
anreOpandeckuM METOJIOM

18 Perrenue TekCTOBBIX 3a1a4
anreOpandeckuM METOJIOM

39 Perrenue TekCTOBBIX 3a1a4
anreOpandeckuM METOJIOM

40 KonrpomnbHas pabora o teme
"VpaBHEHMSI C OTHOM IEPEMEHHOI"

A1 VYpaBHeHHeE C IByMS IEPEMEHHBIMU
u ero rpaduk

0 VYpaBHeHHeE C IByMS IEPEMEHHBIMU
u ero rpaduk
Cucrema AByX JTMHEHHBIX

43 YPaBHEHHI C IByMs IEPEMEHHBIMU
U e€ peleHue
Cucrema AByX JTMHEHHBIX

44 YPaBHEHUH C ABYMsI IEPEMEHHBIMU

U e€ peleHue




45

Cucrema AByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ pelIeHue

46

Cucrema AByX JIMHEHHBIX
YPaBHEHUN C ABYMsI IEPEMEHHBIMU
U €€ pelIeHue

47

Pewrenne cucrem 1ByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOU CTEIEHU

48

Pemrenue cucrem 1ByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpYyroe — BTOPOW CTENEHU

49

Pewrenue cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIpYyroe — BTOPOW CTENEHU

50

Pewrenue cucrem 1ByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENEHU

51

I'paduueckast HHTEpHIpETALUS
CHCTEMBl YpaBHEHUHU C ABYMS
NIEpPEMEHHBIMHU

52

Pemntenue TeKCTOBBIX 3a1a4
anreOpandeckuM crocooom

53

Pemntenue TeKCTOBBIX 3a1a4
anreOpandeckuM crocooom

54

KonrtpomnbHas paboTa 1o teme
"CucreMsbl ypaBHeHUI"




Yucnoswie HCPAaBCHCTBA U UX

55 .
CBOMICTBA

56 YucnoBsle HEPABEHCTBA U UX
CBOMCTBA

57 JIuHeliHbIe HEpABEHCTBA C OAHOU
IIEPEMEHHOM U UX pelIeHue

58 JIuHeliHbIe HEpABEHCTBA C OAHOU
IIEPEMEHHOM U UX pelIeHue

59 JIuHeliHbIEe HEpABEHCTBA C OAHOU
IIEPEMEHHOM U UX pelIeHue

60 Cucrembl IMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE

61 Cucrembl IMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX pELICHUE

6 Cucrembl IMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX pELICHUE

63 KBanparHble HepaBeHCTBa U UX
pelexue

64 KBanparHble HepaBeHCTBa U UX
peleHue

65 KBanparHble HepaBeHCTBa U UX
pelexue

66 KBanparHble HepaBeHCTBa U UX
peleHue

67 KBanparHble HepaBeHCTBa U UX

peleHue




68

I'paduueckast uHTEpIpETALIUSL
HEPaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMS TIEpEMEHHBIMHU

69

I'paduueckast UHTEpIIpETALUS
HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMS TIEpEMEHHBIMHU

70

KonrtpomnbHas paboTa 1o teme
"HepaBencrsa"

71

KBagparnunas ¢pyHkuus, e€ rpaduk
U CBOWCTBA

72

KBagparnunas ¢pyHkuus, e€ rpaduk
U CBOWCTBA

73

KBangparnunas ¢pyHkuus, e€ rpaduk
U CBOWCTBA

74

[Tapabona, KOOpAMHATHI BEPIIHHEI
napaboIIbl, 0Cb CAMMETPHH
napaboJibl

75

[Tapabona, KOOpAMHATHI BEPIIHHBI
napaboIIbl, 0OCb CAMMETPHH
napaboJibl

76

[Tapabona, KOOpAMHATHI BEPIIHHBI
napaboIIbl, 0Cb CAMMETPHH
napaboJisl

77

[Tapabona, KOOpAMHATHI BEPIIHHEI
napaboIIbl, 0OCb CAMMETPHH
napaboJibl




[Tapabona, KOOpAMHATHI BEPIIHHEI

78 napaboIIbl, 0Cb CAMMETPHH
napaboJibl
[Tapabosna, KOOpAUHATHI BEPILINHBI

79 napaboIibl, OCb CHUMMETPUHI
napaboJibl

20 I'paduxu pynxmmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[¥|

21 I'paduxu pynxmmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[¥|

%) I'paduxu pynxmmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[¥|

23 I'paduxu pynxmmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[¥|

’4 I'paduxu pynxmmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[¥|

25 I'paduxu pynxmmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[¥|

%6 KonrtponbHas paboTa 1o teme
”chHKI_[I/II/I”

%7 [lonsiTHe yncnoBOU
MOCIIEIOBATEIbHOCTH
3amanue nocue0BaTeIbHOCTH

88 PEKYppeHTHOH (OpMYIIOH 1
(dbopMyII0it n-ro 4ieHa

29 Apudmernueckas u

reoMETpHUICCKas NpOorpeCCumn




90

Apudmerndeckas u
reoMeTpUIecKasi Iporpeccun

91

@opMyJIbl N-TO 4IECHA
apu(pMETHIECKON U
r€OMETPHUUECKOU IPOrPECCU,
CYMMBI [IEPBBIX N YICHOB

92

@opMyJIbl N-TO 4IECHA
apu(pMeTHIECKON U
F€OMETPHUUYECKOU POrPECCUi,
CYMMBI [IEPBBIX N YICHOB

93

@opMyJIbl N-TO 4IEHA
apu(pMeTHIECKON U
r€OMETPHUUYECKOU IPOrPECCUi,
CYMMBI IIEPBBIX N YICHOB

94

@opMyJIbl N-TO 4IECHA
apu(pMeTHIECKON U
r€OMETPHUUYECKOU IIPOrPECCUi,
CYMMBI [IEPBBIX N YWICHOB

95

@opMyJIbl N-TO 4IECHA
apu(pMETHIECKON U
r€OMETPHUUYECKOU IPOrPECCUi,
CYMMBI [IEPBBIX N YWICHOB

96

N300paxeHue 4ieHOB
apu(pMeTHYECKON U
r€OMETPUYECKOU IIPOrPECCU
TOYKaMHU Ha KOOPAMHATHOU
IIJIOCKOCTH




97

N300paxeHue 4ieHoB
apu(pMeTHIECKON U
reOMETPUYECKON IIPOrPECCU
TOYKaMHU HAa KOOPAMHATHOU
IIJIOCKOCTH

98

JInHeWHbBIN U DKCIIOHEHIIMAIbHBIN
poct

99

CrnoHbI€ MIPOLIEHTHI

100

CrnoHbI€ MIPOLIEHTHI

101

KonrpomnbHas pabora o teme
"YucnoBEIE ITOCIEN0BATEILHOCTH "

102

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTu3alus 3HaHUH. 3auch,
CpaBHEHUE, JICUCTBUS C
NENCTBUTENbHBIMU YUCIIAMH,
YUCIJIOBas MpsiMast

103

[ToBTOpEeHUE, 0000IICHNE U
cUCTEMAaTU3alus 3HAHUN.
[IpotieHThI, OTHOIIEHUS, POTOPIIUI

104

[ToBTOpEeHue, 0600IICHNE U
cUCTEMAaTU3alus 3HAHUN.
[IpotieHThI, OTHOIIEHUS, TPOTOPIIUN

105

[ToBTOpEeHUE, 0000IICHNE U
cUCTEMAaTU3aIus 3HAHUN.
[IpotieHThI, OTHOIIEHUS, POHOPIIUN




106

[ToBTOpeHUE, 0000IICHNE U
cUCTEeMaTU3als 3HaHUM.
Oxpyrienue, TpuOIMKEeHHUE,
OIICHKa

107

[ToBTOpeHue, 0600IICHNE U
CcUCTEMaTU3als 3HaHUM.
Oxpyrienue, TpuOIMKEeHHUE,
OIICHKA

108

[ToBTOpeHue, 0600IIeHNE U
CUCTEMAaTH3aLMs 3HAHUH.
[TpeoOpaszoBanue anredpandecKux
BBIPKCHUH, TOMYyCTUMbBIC 3HAYCHUS

109

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaru3anus 3HaHui. Pemenne
TEKCTOBBIX 33/1a4 apU(PMETUUECKUM
cIrocoooM

110

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaru3aIus 3HaHui. Pemenne
TEKCTOBBIX 33/1a4 apU(PMETUUECKUM
cIrocoooM

111

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaTu3aInus 3HaHui. Pemenne
TEKCTOBBIX 33/1a4 apU(PMETUUECKUM
cIrocoooM

112

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaru3anus 3HaHui. Pemenne
TEKCTOBBIX 33/1a4 apU(PMETUUECKUM
cIrocoooM




113

[ToBTOpeHUE, 0000IICHNE U
cUCTEMAaTH3alMs 3HAHUH.
[TpeoOpaszoBanue anredpandecKux
BBIPXCHUH, IOMYyCTUMbBIC 3HAYCHUS

114

[IpeobpazoBanue anredpandecKux
BBIPAKCHUH, JOITYCTUMBIC 3HAYCHUS

115

[ToBTOpEeHUE, 0000IICHNE U
cUCTEMAaTH3alMs 3HAHUH.
[TpeoOpazoBanue anredpandecKux
BBIPXKCHUH, TOMYCTUMbBIC 3HAYCHUS

116

[Ipeobpa3zoBanue anredpandecKux
BBIPAKCHUM, JOITYCTUMBIC 3HAYCHUS

117

[ToBTOpeHue, 06001IIeHNE 1
cucremaTusauus 3HaHui. OyHKUUH:
IIOCTPOEHHUE, CBOMCTBA U3YYECHHBIX
byHKIMIA

118

HTorosas KOHTpOJIbHas paboTa

119

[ToBTOpeHue, 06001IIeHNE 1
cucremaTusauus 3HaHui. OyHKIUH:
IIOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX
byHKIMIA

120

[ToBTOpeHue, 06001IeHNE 1
cucremaTusauus 3HaHui. OyHKUUH:
IIOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX
byHKIMIA

121

[ToBTOpEeHUE, 0000IICHNE U
cUCTEMAaTU3alus 3HAHUN.




I'paduueckoe peieHre ypaBHEHU I
U UX CUCTEM

[ToBTOpeHUEe, 0000IICHNE U
cUCTeMaTU3als 3HaHUM.
I'padmyeckoe pemieHne ypaBHEHUH

122 1 UX CUCTEM

[ToBTOpEeHUE, 0000IICHNE U

cUCTEeMaTU3als 3HAaHWM.

I'paduueckoe perieHre ypaBHEHUN
123 1 UX CUCTEM

[ToBTOpeHue, 0600IIeHNE U

cUCTEeMaTU3als 3HaHUM.

I'padmyeckoe pemieHne ypaBHEHUH
124 1 UX CUCTEM

VYrpaxHeHust 1715 TOBTOPEHUS
125 Kypca 7-9 kiaccoB

VYrpaxHeHust 1715 TOBTOPEHUS
126 Kypca 7-9 knaccoB

VYrpaxHeHust 1715 TOBTOPEHUS
127 Kypca 7-9 knaccoB

VYrpaxHeHust 1715 TOBTOPEHUS
128 Kypca 7-9 kiaccoB

VYrpaxHeHust 1715 TOBTOPEHUS
129 Kypca 7-9 kiaccoB

VYrpaxHeHust 1715 TOBTOPEHUS
130 Kypca 7-9 knaccoB
131 3a/iauy MOBBIILIEHHOW TPYIHOCTU
132 3a/auy MOBBIILIEHHOW TPYIHOCTU




133 3a/auy MOBBIILIEHHON TPYIHOCTHU 1
134 3a/iauy MOBBIILIEHHON TPYIHOCTH 1
O0600111eH1E U CUCTEMaTH3aIHS
135 3HAHUU 1
O06o00111eHrE U CUCTEMaTH3aIHS
136 3HaHUI 1
OBIIEE KOJIMYECTBO HACOB I1O0 136

I[TPOT'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI' PAMMBbBI

7 KIIACC

Kox
NpoBePsIEMOro
pe3yJjabTara

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111€r0 00pa3oBaHusl

Yucna ¥ BEIYUCIEHUSA

BeImmonHATh,  coueras  YCTHbIE U IIMCBMEHHBIE  IIPUEMBI,
apupMeTHIECKre JeUCTBUS C PALlMOHATIBHBIMH YHUCIaMHU

Haxonuts  3HaueHUs  YHUCIOBBIX  BBIPAXKEHUH,  I[PUMEHATH
pa3HooOpa3HbIe CIOCOOB! M MPUEMBI BEIYUCIICHUS 3HAUYSCHUH IPOOHBIX

BBIPXKECHUH, COJIepKAIIUX OOBIKHOBEHHBIE U JIECSITUYHbIE TpOOH

[lepexoaute oOT ogHONW (OPMBI 3amMMCU  4YUCENl K JAPYro
(mpeoOpa3oBbIBaTh  JAECATHUHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECITUYHYIO IPOOB)

CpaBHUBaTh U yHOPAA0YMBATh pal[MOHAIbHBIC YNCIIA

OxpyrisaTh yncna

BBINOMHATE NPUKUAKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUH, OLIEHKY
3HAYEHUU YHCIIOBBIX BBIPAKEHUW. BBINOMHATH JIEUCTBUS  CO
CTENEHSIMH C HaTypaJlbHBIMU MOKAa3aTENIIMHU

IIpuMeHATh NpPU3HAKU JEIUMOCTH, pa3JI0XKEHHUE HA MHOXKHUTEIU
HaTypaJIbHbBIX YUCEI

Pemare NpakTUKO-OPUEHTUPOBAHHBIE 3a/adyM, CBA3aHHBIE C
OTHOILIEHUEM  BEJIHUYUH,  IPONOPLUOHAIBHOCTBIO  BEIUYMH,
IIPOLIEHTAMH, HMHTEPIPETUPOBATH PE3YJIbTaThl PELICHUS 3a7ad C
y4E€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMBbIX
00BEKTOB

AnrebpanuecKue BHIPAKEHHS

Hcnonp3oBath anreOpanveckyl0 TEPMHUHOJOTHUIO UM CHMBOIIHUKY,

IPUMEHSATH €€ B IIpoIlecce OCBOCHHUS y4eOHOro Marepuaa




2.2

2.3

24

2.5

2.6

2.7

3.1

32

3.3

3.4

3.5

3.6

4.1

Haxomuths 3HaueHWss OYKBEHHBIX BBIPQKEHMH TMpU  3aJaHHBIX

SHAYCHUAX MMCPCMCHHBIX

BeimonHaTe mpeoOpa3zoBaHMs IIEIOT0 BBIPAKEHHS B MHOTOUWICH
MPUBEICHUEM MOJOOHBIX ClIaraeéMbIX, pACKPbITHEM CKOOOK
BBINONMHATE YMHOXEHHE OJJHOUJICHa HA MHOTOWJIEH U MHOTOYJIEHA Ha
MHOTO4IEH, NPUMEHATh (OpPMYJIbl KBajJpaTa CyMMBl M KBaJpara

pa3HOCTH

OcCymiecTBIATh  PA3JIOKEHHE MHOTOWICHOB HAa MHOXHUTEIU C
MIOMOIIIBIO BEIHECEHUS 32 CKOOKH OOIIIET0 MHOKHUTES, TPYIITHPOBKHI

CJIaraeMbIX, IPUMEHEHUS POPMYJI COKPAIEHHOTO YMHOKEHUS
[TpumeHsTH IPeoOpa30BaHUS MHOTOUWICHOB JUIS pEIICHHS Pa3TUIHBIX
3a/1a4 U3 MaTeMAaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKU

Hcnonbs30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU IOKA3aTEISIMHU

1St IpeoOpa3oBaHUs BHIPAKCHUN
YpaBHEHHUS U HEPABEHCTBA

Pemrats nuHEHBIE ypaBHEHUS C OQHOW IIEPEMEHHOM, INPUMEHSSA
IIpaBUJIA IIEPEX0AA OT UCXOIHOTO YPABHEHUS K PABHOCUIIBHOMY E€MY.

[IpoBepsTs, ABIAETCA JIU YUCIIO KOPHEM YPaBHEHHUS

[TpumensTh rpaduyeckue METOAbl TPU PEIICHUH JTHUHEHHBIX

YPaBHEHUN U UX CUCTEM

[Tonbuparh mnpuMepsl TMap YHUCEN, SBISIONMXCS pPEUICHUEM

JIMHEWHOI'0 YPABHEHUS C JBYMS IIEPEMEHHBIMU

CTpouTh B KOOPIMHATHOM TIIOCKOCTH I'pauK JIMHEHHOTO YpaBHEHUS
C IByMs IEPEMEHHBIMHU; MOJIB3YSCh IPahuKOM, IPUBOAUTH IPUMEPBI

peuieHus ypaBHEHUS

Pemrars  cucrembl  ABYX JIMHEHMHBIX YPaBHEHUMH C  JIBYMs
NEpEMEHHBIMH, B TOM YHCIIE IpaduvecKu

CocTaBiATh U pemaTh JUHEHHOE YpaBHEHUE UIIM CUCTEMY JIMHEMHBIX
YPaBHEHHUH 110 YCJIOBMIO 33/1a4¥, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4y [TOJIyYEHHBIN pe3yJIbTar

Koopnunats! u rpaduku. OyHKIUHA

N300pakaTh Ha KOOPJMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHE

3alaHHbIM KOOpAWHATaM, JIY4Hd, OTPC3KHU, MHTCPBAJIbI, 3allUCHIBATH

YHCIIOBBIC MPOMEXYTKH Ha are0pandeckoM si3bIKe




4.2

4.3

4.4

4.5

4.6

OTMmeyarb B KOODAMHAaTHOM IUIOCKOCTH TOYKHM TI0 3aJlaHHBIM
KOOp/IMHATaM

Ctpouts rpaduku TuHeHHbIX QyHKIUI. CTpouTh rpaduK QyHKIUHN Y
= [x|

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMH W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSHUE, IIEHY, KOJHYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM paboThI

HaxonuTh 3HaueHne QpyHKIMH 10 3HAYCHUIO €€ apryMeHTa
[Tonumare rpaduueckuii cnoco0 TPEACTaBICHUS U aHAINU3A

uHpOpMAalUY, U3BJIEKAaTh U MHTEPIPETUPOBATH MH(POPMALMIO U3

rpaMKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH

8 KIIACC

Kox
NpoBePsIEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHusi

1

Yucna ¥ BEIYUCIEHUSA

1.1

Hcnonp3oBarh Ha4daJIbHBIC MNpCACTaBJIICHUA (o) MHOXECTBC
HCﬁCTBHTCHBHBIX YUCCII I CPAaBHCHUS, OKPYTJICHUA U BBIqHCHeHHﬁ,
I/1306pa)KaTI> HCﬁCTBHTCHBHBIC qyucCjia TOYKaMHM Ha KOOpHHHaTHOﬁ

IPSIMOM

1.2

[IpuMeHsTH TOHATHE AapU(PMETHYECKOTO KBaJIpaTHOTO KOpPHS,
HaXOJIUTh KBAJpaTHbIE KOPHHU, HCIONb3YysS NpPU HEOOXOIUMOCTH
KaJIbKYJIATOD, BBIITIOJIHATH npeoOpa3oBaHus BBIPAYKEHUH,

coJiepaKalllMX KBaJpaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp3oBaTh 3amucu OOJBIIMX M MaJBIX YHCENT C IIOMOIIBIO

JeCSITUYHBIX Apo0elt u crenenei yncna 10

AnrebpanuecKie BHIPAKEHHS

2.1

[IpuMeHsTh MOHATHE CTENEHHU C LENbIM MOKa3aTesIeM, BBIMIOJIHSIThH
npeoOpa3oBaHus BBIPAKCHHMA, COJEPXKAIIMX CTEIEHH C IENIbIM

IIOKa3arciiceM




2.2

BBIONMHATE  TOXKAECTBEHHBIE  MPEOOPa30BaHUS — PAIMOHATBHBIX
BBIPAKCHUI HAa OCHOBE IPAaBWJI JCUCTBUU HAJ MHOTOWICHAMH U

anreOpandeckuMu ApoOsSIMHU

2.3

PacknanpiBaTh KBapaTHBIN TPEXUWIEH HA MHOXKHUTEN

24

[TpumMeHnsTh IPeoOpa30BaHUs BBIPAKEHHUN ISl PELICHUS Pa3INYHbIX

3ala4 U3 MaTCMaTukK, CMCXKHbIX IPCAMETOB, U3 peaHBHOﬁ MMPAKTUKH

YpaBHEHHUS U HEPABEHCTBA

3.1

aTh JUHEWUHBI BaJApaTHLBI BHCHUA U IMTNMOHAJIbHBI
Pema e €, KBaapa e aBHE aroHaI e
YPaBHEHUs, CBOJAIIUECS K HUM, CUCTEMBI JByX YPAaBHEHUM C IBYMS

NEpEMCHHBIMU

32

[IpoBOANUTHL MpOCTEUIINE WCCIECIOBAHUS YPAaBHECHUHM U CHUCTEM
yYpaBHEHHM, B TOM UYHCIE C TPUMEHEHHEM TpapUuecKuX
IIpe/ICTaBICHUH (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WJIM CUCTEMA

YPaBHEHUH pELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexoaute OT ciOBeCHOM (OpMyIHMpPOBKM 3amaun K €€
anreOpanvyeckoil MOJETH C MOMOIIBIO COCTABJICHUSI YPaBHEHUS WU
CUCTEMBbl ypAaBHEHUM, WHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a/1a4y IIOJIyYEHHBIN pe3yJIbTaT

3.4

IIpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB [UIl CpPaBHEHUS,
OLICHKH, pelIaTh JIMHEHHbBIE HEPABEHCTBA C OAHOW MEPEMEHHOU U UX
CHCTEMBI, JaBaTh IpapUuecKylo HIUTIOCTPALINIO MHOXKECTBA PELICHUI

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

O yHKUMHU

4.1

[ToHnMaTh M MCMONB30BaTh (YHKIMOHAJIBHBIC TOHSATHS M SI3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHHs), OINpPENCNATh 3HAYCHUE
(YHKIMHU 110 3HAYEHUIO apTyMEHTa, ONPEesATh CBOMCTBA (PyHKIUU

1o e€ rpauky

4.2

Ctpoutb rpaduKu 31eMeHTapHbIX (YHKIMNA BUIA:

y=k/x

kix




, ¥ =X, y = X%,y = |X|, onichIBaTh CBOICTBA YNCIOBON (DYHKIIMHU TIO €€
rpaduky

9 KITIACC

Kox
MpoBePsIEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHust

1

Yucna ¥ BEIYUCIEHUSA

1.1

CpaBHUBaATh U yNOPSIOUYMBATh PALlMOHAIBHBIE U MUPPALMOHATIBHBIE

qucia

1.2

BeimonuaTs apudmernueckue AeHCTBUS C PallOHAIBHBIMU YHCIIAMH,
couerasl YCTHBIE U MUCbMEHHBIEC IIPUEMBI, BBIIIOJIHATH BBIYUCICHUS C

HppaluOHAIIbHBIMU YUCIIaMHU

1.3

HaxomuTpe 3HaueHUs cTeneHel C LEIbIMU MOKA3aTesAMU U KOPHEH,

BBIYHCJIATHh 3HAYCHUA YU CIIOBbBIX BBIpa)KeHI/Iﬁ

1.4

OprFJ'DITI: HCﬁCTBHTCHBHBIC qucia, BBIIIOJIHATH IMPUKUIKY

pe3yiibTaTta BBIqHCHCHHﬁ, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHUS U HEPABEHCTBA

2.1

Pemare JMHENHBIE W KBaJApaTHbIE yPAaBHECHMs, YPaBHEHUS,

CBOJISIIIIMECS K HUM, IPOCTEHININE TPOOHO-pALlMOHATIBHBIC YPAaBHEHUS

2.2

Pemars cucremsl ABYX JIMHENHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU
U CUCTEMbI [BYX YPaBHEHUW, B KOTOPBIX OJHO YpPaBHCHHE HeE

SIBJISICTCS JTUHCHHBIM

2.3

Pemiate TekcTOBBIE 3a7aUM aNTreOpandecKuM CIIOCOO0M C MOMOIIBIO
COCTAaBJICHUS! YPAaBHEHUS WJIM CHUCTEMBl JIBYX YpPaBHEHUH C JBYMs

NEPpEMCHHBIMU

24

[IpoBOANUTHL MpOCTEUIINE WCCIECIOBAHUS YPAaBHEHUHM U CHUCTEM
yYpaBHEHHM, B TOM UHCIE C TPUMEHEHHEM TpapUuecKUX
IIPE/ICTaBICHUM (HaIlpUMeEp, yCTaHABIMBATh, UMEET JI ypaBHEHHE

WM CUCTEMA YPaBHEHUH PEILEHUs, €CIIU UIMEET, TO CKOJIBKO)




2.5

Pemare uHEHHBIE HEPABEHCTBA, KBAaJpaTHbIE HEPABCHCTBA,
n300pakaTh pelIeHne HEPaBEHCTB Ha YUCIIOBOM MPSAMOIA, 3aITUCHIBATH

peuIcHuC ¢ IMMOMOIIBIO CUMBOJIOB

2.6

Pemars cucTemMbl JIHMHEHHBIX HCPaBCHCTB, CUCTCMbl HCPABCHCTB,
BKIIFOYAIOIIUC KBAaAPATHOC HCEPABCHCTBO, I/1306pa)KaTI> pCUICHUC
CUCTCMbI HCPABCHCTB Ha YHCIJIOBOM HpHMOﬁ, 3allUChIBATh PCHICHUC C

IIOMOIIBbIO CUMBOJIOB

2.7

Hcmonn30BaTh HCPAaBCHCTBA NPH PCUHICHUHN PA3JIMYHBIX 3a1a4

O yHKUMHU

3.1

Pacno3naBate  (yHKIMM  M3Y4YeHHBIX  BUAOB.  Iloka3bIBaTh
CXEMAaTU4YEeCKH PpACIHOJOXKEHHEe Ha KOOPAMHATHOM  IUIOCKOCTH
rpadukoB ¢yHkmil Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAYeHHUH KO3()(PUIIMEHTOB, ONHMCHIBATH CBOWMCTBA

byHKIMIA

32

Iloka3biBaTh CXEMaTUYECKH pPACIIOJNOKEHUE HAa KOOPAMHATHOU
TUIOCKOCTH TpadukoB GpyHKIWHA Buga y = VX, y = |X| U onuchIBaTh

cBo¥icTBa (PyHKIUH

3.3

Ctpouth M u300pakaTh CXEMaTHYECKH T'padUKd KBaJAPATUYHBIX
(GYHKUIMH, ONMUCHIBATH CBOMCTBA KBAJAPATUYHBIX (QYHKUUH MO HMX

rpadukam

3.4

Pacrnio3HaBate KBagpaTHUHYyIO (QYHKLIHIO 1O (hopMyJsie, MPUBOAUTH
IpUMEpHl KBAJAPATUYHBIX (YHKIUNA M3 peaJbHON KU3HH, (PU3MKH,

reOMETPUH

Apudmerndeckas 1 reoMeTpuIecKas Iporpeccun

4.1

Pacro3naBath apuMeTHYECKYI0 UM TEOMETPUUYECKYHO MPOrPECCHH

IIPU Pa3HbIX CIOCO0ax 3a/1aHUs

4.2

BBINONMHATE BBIYMCICHHUS C UCIOJIB30BAHUEM (POpMYI A-TO UieHA
apu(METHYECKON U T€OMETPUUYECKON MPOrpeccuii, CyMMBI IIEPBBIX N

YJICHOB

4.3

I/I306pa)KaTI> YJICHBI IIOCIICA0OBAaTCIBbHOCTH TOYKaMu Ha

KOOPAMHATHOW IJIOCKOCTH




44

Pemarsn 3a4a4yi, CBA3aHHBIC C YHCJIOBBIMHU I10CJICA0BATCIBbHOCTAMU, B
TOM 4YHCIIC 3aaauu u3 peaHBHOﬁ KHU3HHU (C HUCIIOJB30BAHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHHN)




INPOBEPAEMBIE 2JIEMEHTBI COAEP) KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna v BBIYUCIEHUS
JlpoOu OOBIKHOBEHHbIE U JECATUYHBIC, MIEPEX0] OT OAHON (OPMBI 3amuch
1.1 npoOeit k apyroii. IloHsTHE palMOHATIBHOTO YHCIA, 3aMUCh, CPAaBHEHUE,
YHOPSAA0YMBAHUE PALIMOHAIBHBIX YHCEI
12 Apudmernyeckre IeHCTBUS C paliOHATBHBIMU YMcliaMy. Perienue 3amay u3
' peanbHON MPAaKTUKU Ha YaCTH, Ha IpoOH
13 CreneHb C HaTypajJbHBIM IOKa3aTeleM: OIpe/elieHHe, MpeoOpa3zoBaHue
' BBIPa)KCHUI Ha OCHOBE OIPEJICIICHUS, 3aITUCh OOJIBIINX YHCEIT
14 [TporeHThI, 3aUCh MPOLEHTOB B BHJIE IPOOU U JpOOU B BUJE MPOIICHTOB.
' Tpu ocHOBHBIE 3a/1a4M Ha IPOLIEHTHI, PELIEHUE 3a]a4 U3 PeaIbHON IPAKTUKH
s IIpuMmeHeHre TPU3HAKOB JIENMMOCTH, pa3lIOKEHUE Ha MHOXHUTEIU
' HaTYpaJbHBIX YUCEI
L6 PeanpHble  3aBUCHMMOCTHM, B TOM 4YHCIe T@psMas ©  oOparHas
' IIPONOPLIMOHAILHOCTU
2 AnrebpanuecKue BhIPAKEHHS
51 IIepemeHHBIE, YUCIOBOE 3HAYCHUE BBIPAKECHUS C IIEPEMEHHOU. J[onycTUMBIE
' 3HAUEHUS EPEMEHHBIX
59 [IpencraBneHne 3aBUCUMOCTH MEXJy BEJIMYMHAMH B BUAE (HOPMYIIBL
' Brruucnenus nmo popmynam
53 [IpeoOpazoBanne  OyKBEHHBIX  BBIPQKEHHMH, TOXKJIECTBEHHO pPaBHBIC
' BBIPKEHUS
24 CBolicTBa CTENEHU C HATYPAIBHBIM IIOKa3aTeleM
Y OpHounensl 1 MHOrOwIeHbl. CteneHb MHOrouseHa. Cii05keHue, BHIUNTaHMUE,
' YMHOKE€HUE MHOTOUYJIEHOB
@opMysbl  COKpPAIIEHHOTO YMHOXEHMS: KBaJpaT CyMMbl WM KBaJpar
2.6 pazHocTH. PopMysia pa3HOCTH KBaApaToB. Pa3nokeHHe MHOrOWIEHOB Ha
MHOKUTENN




3 VYpaBHeHus
31 VYpaBHeHHe, KOpEHb YpaBHEHHS, IMpaBWiIa MpeoOpa3oBaHHs ypaBHEHUS,
' PaBHOCHJIBHOCTb YpaBHEHUI
19 JIuHeliHOe ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOrO
' YPaBHEHUs, PEIICHUE JTUHENHBIX YPAaBHEHUN
33 CocraBiieHne ypaBHEHUH 110 YCIOBHUIO 3a/1a4l. Perienne TeKCTOBBIX 3a/1a4 ¢
' IIOMOILIBIO YPABHEHUN
3.4 JluneliHoe ypaBHEHHUE C ABYMS IIEPEMEHHBIMU H €ro rpapuk
Cucrema AByX JIMHEWHBIX YpPaBHEHMH C ABYMs IEepeMEHHBbIMU. PerieHune
3.5 CHCTEM ypaBHEHHI CITIOCOOOM MOACTaHOBKH. [IpuMepsI pereHust TEKCTOBBIX
3a]1a4 ¢ IOMOIIBIO0 CUCTEM YPABHEHUN
4 Koopnunats! u rpaduku. OyHKINMHA
4.1 Koopaunara Touku Ha npssMoit
42 Uucnosele MpoMexyTkH. PaccrosiHue Mexx 1y JByMs TOUKaMHU KOOPAUHATHOU
' IPSIMOM
43 [TpsmoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opauHaTa
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbIX GopMynaMu. UreHne rpadMKOB peaTbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkun. I'padux pynxun. CBoiicTBa QyHKIHIA
4.6 Jluneiinas Qynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
A7 I'padmyeckoe pemieHne NTHUHEWHBIX YpaBHEHMH W CHUCTEM JIMHEHHBIX
' YPaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna v BBIYUCIEHUS
. KBanpatuelii kopenb u3 umcna. IlonsTue 00 HMpparMOHAIBHOM YHCIIE.
' JlecATHUHBIE TPUOIHKEHUS HPPALIMOHAIBHBIX YHCETT
CBoiicTBa apupMeTHYecKUX KBaJIpaTHBIX KOPHEH M HMX HpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIpaKEHU U u BBIYHCIICHUSIM.
JleficTBUTENIbHBIC YHCIIA




1.3

Crenens ¢ LeabpIM IOKazarenaeM U e€ cpoiictBa. CTaHAapTHas 3alIMCh YUCIIa

2 AnrebpanuecKue BHIPAKEHHS

51 KBazmpatHelii  TpEXwieH, pa3IoXKEHHE KBAAPATHOTO TPEXWIEHAa Ha
' MHOKHTEIN

22 Anrebpanueckas 1poos. OCHOBHOE CBOHCTBO alNreOpandeckoi 1poou

23 CnoxeHue, BBIYUTAaHUE, YMHOXKEHHUE, JICIIEHUE anredpandeckux Ipooei

24 ParmonanbHble BRIpRXXEHUS U X IpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA

i1 KBangpatHoe ypaBHeHHe, (opMmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemienue ypaBHeHH, CBOASIIMXCS K IMHEMHBIM U KBAIPATHBIM

33 [Tpocreiime ApoOHO-paAIIIOHANIEHBIE YPaBHEHUS

I'paduueckast uHTEpIIpETAINS YPaBHEHHH C ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C IBYMs IIEpEMEHHBIMU. [IpuMepsl peleHus cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMS IIEpEeMEHHBIMH

3.5 Perienne TeKCTOBBIX 3a71a4 aIreOpandyecKuM crocoooM

3.6 YucnoBble HEPABEHCTBA U UX CBOWCTBA

3.7 HepaBeHcTBO ¢ 0JHOM NIEpEMEHHOI

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInHeliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHON

3.10 Cucrembl TMHEMHBIX HEPABEHCTB C OJIHOM NEpEMEHHOMN
4 OyHKITUN

41 [Tonatue ¢ynkmuu. OOmacTe omnpeneneHus W MHOXKECTBO 3HAYCHUH
' ¢ynkuuu. CriocoOsl 3a1aHust QyHKIMN

4.2 I'padux Gynkuuu. YreHue cBOMCTB GyHKIUU 1O €€ Tpaduky

4.3 [Tpumeps! rpadukoB GpyHKINH, OTPAKAIONIUX PEATHHBIC IPOIIECCHI

44 @OyHKIUY, ONKCHIBAIOIIME MPSIMYI0 U OOpaTHYIO MPONOPLUOHAIBHBIE
' 3aBHCUMOCTH, UX IpapHKH

4.5 @OyHKIMH y =x?, y = x’

4.6 Oyukuuu y =[x, y = |x]|

4.7 I'paduueckoe perieHne ypaBHEHUH U CHCTEM ypaBHEHUH




9 KITIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna v BBIYUCIEHUS
. ParmonanbHble yuclia, UppalMOHATIbHBIE YUCIIA, KOHEYHbIE M OECKOHEUHbIE
' JeCSITUYHbIE APOOH
MHOXKECTBO ~ NEHCTBUTEIBHBIX  4YMCEJ, JEHUCTBUTEIBHBIE YUCIA  Kak
15 OeCKOHEYHBIE JeCATHYHBbIE ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXKIy MHOXECTBOM JCUCTBUTEIBHBIX YHMCEI M KOOPAWHATHOW IIPSIMOM.
CpaBHeHUE IENCTBUTENBHBIX YUCET
1.3 Apudmerndeckre IeMCTBUS ¢ JCHCTBUTEIFHBIMU YHCIIAMU
W3mepenusi, npuOImKkeHus, oleHKU. Pa3Mepsl 0ObEKTOB OKPYKAOIIET0 MUPA,
14 JUTUTENFHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubnmxénHoe 3HayeHue
' BEJIMYUHBI, TOUHOCTH NpuOIImKeHust. Okpyrienue uncen. [Ipukuaka u oneHka
pE3yJIbTaTOB BHIYUCIEHUI
2 YpaBHEHHUS U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHON ITEPEMEHHON
22 JIunelinoe ypaBHeHue. PelieHne ypaBHeHUH, CBOAAIIMUXCS K JIMHEMHBIM
23 KBanpatHoe ypaBHeHue. Pelienne ypaBHEHHM, CBOIAIIMXCS K KBaIpaTHBIM
24 buxBagparHoe ypaBHeHue. IIpuMepsl pelieHUs ypaBHEHUW TPETbEH U
' YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOXKHUTEIN
2.5 Pemenue npoOHO-pallnOHATIBLHBIX YpaBHEHUN
2.6 Cucremsbl ypaBHEHUN
2.7 VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU H €T0 Ipaduk
2.8 Pewrenue cucreM AByX JTMHEHHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU
29 Pemrenne cucreMm IByX ypaBHEHHMH, OHO U3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOpPOM CTENEHU
2.10 I'paduueckast ”HTEpIPETALHS CUCTEMbI YPAaBHEHHH C IByMs IEpEMEHHBIMU
2.11 Pemenne TekcTOBBIX 33134 anreOpandeckuM CriocoOoM
2.12 YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA
2.13 Perenne MMHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOM
2.14 Pelrenue cucreM TUHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON




2.15

KBanparHble HepaBeHCTBa

I'paduueckast MHTEpIpETAs] HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS

2.16
MIEPEMEHHBIMHU

3 @yHKUMUN

31 KBangpatnunas Qynkuus, e€ rpapux u coiictBa. [lapabGorna, KOOpauHATHI
' BEPIIUHBI TapadoIIbl, 0OCb CHMMETPUU 11apadOIIbI

32 I'paduku dbynkuumit y=kx, y=kx+b u ux cBoicTBa

33 I'paduku pyukumii y=k/x, y = x° 1 UX CBOHCTBA

3.4 I'paduxu QyHKIMIA, 1 KX CBOHCTBA
4 YucaoBble OCIEA0BaTEIbHOCTH

i1 Onpenenenue u crnocoObl 3aJaHUs YHCIOBBIX MOCIE0BaTEIbHOCTEH. 3aianne
' MOCJIeI0BATEIbHOCTH PEKYPPEHTHOM (HopMyIIoit 1 HOpMYIIOH #-TO wieHa

42 Apudmernueckass mnporpeccus. Dopmynsl #-TO wieHa apupMETHUECKON
' MIPOTPECCUU, CyMMBI ITEPBBIX 7 YICHOB

43 I'eomerpuueckas mporpeccusd. @DopMmyisl 7-ro  4WieHa TI'€OMETPUYECKON
' MIPOTPECCUU, CyMMBI NTEPBBIX 7 YICHOB

44 N300pakeHne YieHOB apu(pMETHYECKOH M T'€OMETPHUECKOW Mporpeccuit
' TOYKaMH Ha KOOPAMHATHOW IJIOCKOCTH. JINHEWHBINA U SKCIIOHEHLIMAJIBHBINA POCT

4.5 CrnoHbI€ MIPOLIEHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OFPA3OBAHUS

IIpoBepsiemble TpeOOBaHUSA K NPeIMETHBIM pe3yJbTaTamM
OCBOCHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, IOJMHOXECTBO,
olepalny HajJ, MHOKECTBAMHU; YMEHHUE OIEpUPOBATH MOHATUSAMU:
rpad, cBs3HBIN rpad, IepeBo, MUK, TPUMEHATh UX NPU PEIICHUU
3ajja4; yMEHHE UCMOIb30BaTh TIpadUuecKoe IpelCTaBlICHUE
MHO)KECTB JUIsl ONKCAaHUS PEAIbHBIX IPOLECCOB M SIBICHWH, INpU

pelLIeHNH 3a1a4 U3 IPYTuX YUeOHBIX PEIMETOB

YMeHue onepupoBaTh MOHATUAMMU: OIIPEACICHUE, aKCUOMA, TEOPEMA,
JOKA3aTelIbCTBO; YMEHHUE pAcCIO3HAaBAaTb WCTUHHBIE M JIOKHBIE
BBICKA3bIBaHUs, NPUBOJUTL IIPUMEPBI U KOHTPIPUMEPBI, CTPOUTH

BbICKAa3bIBAHHWA U OTPULIAHUA BBICKA3bIBAHUIM

YMeHue onepupoBaTh IMOHATUAMU: HATYPAIBHOE YUCIIO, IPOCTOE U
COCTABHOE YHUCIIO, JEIUMOCTb HATypPaJIbHBIX YHUCEN, IPU3HAKU
JIETUMOCTH, EJI0e YHUCIO0, MOAYJIb YUCIia, OOBIKHOBEHHAsI Apo0b U
JeCATUYHAs IpoOb, CTAaHAAPTHBIM BUJ YKCIA, PAIIMOHATIEHOE YUCIIO,
UppalMOHAIFHOE YHUCIO, apU(PMETUYECKUH KBaJIpaTHBIA KOPEHbD;
YMEHUE BBINOJHATH JEHUCTBHS C 4YHCIAMH, CpPaBHUBATb U
yHOpAIOYMBATh YHCIA, IPEACTABIIATHL YHUCJIA HA KOOPAMHATHOMN
IPSIMOM, OKPYIJIATH YHUCIIA, YMEHHUE JelaTb INPUKHUIKY U OLEHKY

pe3yJibTaTa BEIYMCIICHUI

Kon
MPOBEPSIEMOr0
TpeOOBaAHUA

1
2
3
4

YMeHue onepupoBaTh MOHATUSAMH: CTEICHb C LENBIM MOKa3aTelNeM,
apu(METHYECKHI KBaIpaTHBIA KOPEHb, MHOTOWIEH, alre0pandeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTETEeHH
OoJibllle €TUHMIIBI, YMEHHME BBINNOJHATH Pacué€Tel Mo (opmyiam,
npeoOpa3oBaHusl IEeNbIX, APOOHO-PAIIMOHAIBHBIX BBIPAKCHUH U
BBIPQKCHUH C KOPHSAMH, Pa3IOKEHHE MHOTOWIEHA HA MHOXXHTENH, B
TOM 4YHCI€ C HCHOJb30BaHHWEM (OPMYJT Pa3HOCTH KBAAPATOB M

KBaJpara CyMMBI U Pa3HOCTH




YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOW IIEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHUHbIE U KBaJPAaTHHIE YPAaBHEHHUS,
IpOOHO-pAIIMOHANBHBIE YPABHEHUS C OJHON MEPEMEHHOM, CUCTEMBI
JBYX JIMHEVHBIX YPABHEHUH, TUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JApPOOHO-pAIllMOHAIbHBIE HEPAaBEHCTBA C OIHOM
[IEPEMEHHOM, B TOM YUCJIE IIPU PELIEHUH 3a7a4 U3 IPYTUX NIPEIMETOB
U ITPAKTUYECKUX 3a7a4; YMEHHE HCIIOJIb30BaTh KOOPAUHATHYIO
OPSIMYIO U KOOPJMHATHYIO TUIOCKOCTh Ul M300paKEHUsI peIIeHUN

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMHU: (QYHKUUS, Trpaduk QyHKIUH,
HYTU1 (QYHKIHH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHMs, HauOoiblllee M HAUMEHbIIEE 3HAUCHUS
byHKUIMN; yMEHHUE OIEepPUPOBATH TOHSATHSIMHU: npsmMas
MPONOPIIMOHAIBHOCTb, JIWHEIHAS (PYHKIINS, KBapaTHUHAs (yHKIHUS,
oOpaTHasi TMPOMOPIMOHANBHOCT, Mapaboia, rurnepOoia; yMeHHE
ctpouth rpadukd  (QYHKUUH, MCIONb30BaTh TIpaduKu UL
ONPEACIICHUSI CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, VISl PELICHUS
3aa4d U3 JAPYrux y4yeOHBIX MPEIMETOB U PEalbHOM JKU3HU; YMEHHE

BbIpaXkaTh (POPMyJIaMHU 3aBUCUMOCTH MEXY BEIIMUMHAMU

YMeHue OIIEpUPOBATH MTOHATUSAMH: IIOCJIEI0BATENBHOCTD,
apupmeTHyeckass W = TeoMeTpUyecKas MpPOTrpeccHH;  yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCJIEI0BATEIBHOCTEH, (DOPMYJIIBI CYMMBI U
o0IIero 4jieHa MpH peleHuH 3ajad, B TOM YUCIe 33a1ad U3 APYTHX

y4eOHBIX MTPEIMETOB M PEAbHOM KU3HU

YMeHue pemars 3ajaun pa3HbIX TUIOB (B TOM UYHMCIIE€ Ha ITPOLIEHTHI,
JIOMM M 4YacTu, JBWKEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTb
MOKYIIOK U YCIIYT, HAJIOTH, 33JJa4i U3 00JacTH YIIpaBICHUS TUYHBIMHU
U CceMEeHHbIMH (HUHAHCAMH); YMEHHE COCTaBISATh BBIPAXKEHUS,
YpPaBHEHUs, HEPAaBEHCTBA U CHUCTEMbl II0 YCIOBHMIO 3aJauH,
MCCIIEI0BATh MOJTYYEHHOE PEeIlIeHHEe U OLIEHUBATD ITPABIONOJ00HOCTh

IMOJIYUCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh NOHATUAME: GUTYpa, TOUKA, OTPE30K, IpsMas,
Iy4, JIOMaHas, yTroJI, MHOT'OYT'OJIbHUK, TPEYTrOJIbHUK,

paBHOOEAPEHHBIN u PaBHOCTOPOHHUU TpEyroJIbHUKH,




NPSIMOYTOJIbHBIN TPEYrOJIbHUK, MeAHWaHa, OWCCEKTpuca W BBICOTA
TPEYTOJIbHUKA,  YETHIPEXYTrOJNbHUK,  HapajjieorpaMM,  poMmo,
NpsAMOYTOJIBHUK,  KBaJapaT, Tpamenus; OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpaMU;
YMEHHUE pellaTh 3a/1a4d, B TOM YHUCJIE U3 MOBCEAHEBHOM >KU3HHU, Ha
HAaxO0XKJE€HUE I€OMETPUUECKUX BEJIMUYHH C IPUMEHEHUEM U3Yy4YECHHBIX

CBOWCTB uryp u (haxton

10

YMeHue OnepupoBaTh MOHSATUSMH: PaBEHCTBO (UIyp, PaBEHCTBO
TPEYyroJbHUKOB; MapaJUICIIbHOCTh M MEPIEHIUKYISIPHOCTD MPSMBIX,
Yyrojd MEXKIy NPSMBIMH, NEPICHAUKYISApP, HAKIOHHAS, MPOCKIIHS,
nonodue  ¢uryp, TOJOOHBIE  TPEYTrOJBHUKH,  CUMMETPHS
OTHOCHTEJIBHO TOYKM U NPSMOI; YMEHHE PAcIio3HaBaTh PaBEHCTBO,
CUMMETpHIO U mojgobue  ¢uryp,  mHapajsienbHOCTh |

MEPIEHIUKYIISIPHOCTD MIPSIMBIX B OKPY KaIOLEM MUpe

11

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PACCTOSHUE, YIoil
(BenMuuMHA yria, CUHYC U KOCHHYC yIja TPEyrojbHMKA), TUIOMIA/b;
YMEHHUE OILICHUBATH Pa3Mephl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE NPUMEHSATh (OPMYJbI TMEpUMETpa M IJIOLIATH
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOILAAU Kpyra, oobema
IIPSIMOYTOJIBHOTO MAapaJuICIICIIAIIEa; YMEHUE PUMEHATh NPU3HAKU
PaBEHCTBA TPEYIOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUroHOMeTpHUECKHE COOTHOIICHUS JUIS

BBIUHCIICHUS JUIMH, PACCTOSIHUM, TUIOLIANEN

12

YMmenue wu300paxkarbh IUIOCKHE (HUIYppl M HX KOMOWHAIUH,
IPOCTPAHCTBEHHBIE (UIYpHl OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U DJEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WU

CHUMBOJIbBHOMY OIMMCAHUIO

13

YmMmenue OINICPpHUPOBATL NOHATUAMHU: MPAMOYIrOJibHass CHCTCMaA
KOOpAUHAT, KOOpAMHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MNPOU3BCIACHUC BCKTOpPa Ha YHUCIO, CKaJIpHOC JIIPOU3BCIACHUC
BCKTOPOB; YMCHHC MHCIOJB30BaThb BCKTOPbI U KOOpPAWHATBI I
MNpCACTAaBJICHUSA JaHHBIX U PCIICHHUA 3ala4, B TOM YHUCIIC U3 APYTUX

y4eOHBIX MTPEIMETOB M PEAbHOM KU3HU

14

YMeHue omnepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE U KPYTrOBBIE

IUarpaMMbl, TaOJMIBI, CpeaHee apu@MeTH4ecKoe, MeauaHa,




HauOoJIbIIee ¥ HAaUMEHbIIee 3HAYCHUS, pa3Max 4HCIOBOro Habopa;
yMEHHE U3BJEKaTh, HWHTEPIPETUPOBATE M  IMPeoOpa3OBBIBATH
uHpOpPMAILIMIO, TPEACTaBICHHYI0 B Ta0lIMIaXx M Ha Jauarpammax,
OTPaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTHKH PeabHBIX MPOIECCOB U
ABIICHUI; yMEHHE paClO3HaBaTh HW3MEHYMBHICE BEIMYUHBI B

OKpY>KaroIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIM ONBIT (CIIydaiHbIN
AKCIEPUMEHT), D3JEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM WMCXOJ)
CIly4ailHOTO OMbITa, CIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJIUTh BEPOSITHOCTU CIyYaWHBIX COOBITHI B ONBITax C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMHU; YMEHHUE peIlaTh
3aJja4d METOZOM OpPraHHW30BAaHHOTO Nepedopa U ¢ UCHOIb30BAHUEM
IIpaBUJIa YMHOXXEHHS; YMEHHME OLIEHUBAThb BEPOSTHOCTU pEalIbHBIX
COOBITHH U SIBJICHUH, TIOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUH B OKpYXKAaloOIEeM MHpPE U B JKU3HHU;
3HAaKOMCTBO C IOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI M €r0 POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpATh MOAXOIAIMIMNA HW3YYEHHBIH METON Ui PELICHHS
3a/layy, IPUBOJUTH IIPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HHU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MAaTEMATUKHU
B HCKYCCTBE, OIMCBIBATH OTACIBHBIC BBINAIOIIUECS PE3YJIBTATHI,
[IOJIyYEHHBIE B XOZE Pa3BUTHUSA MATEMAaTUKU KaK HAyKH, IPUBOJIUTH
[IpUMEpPBl  MAaTEeMaTUYECKUX OTKPBITUM M KX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPUH




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Hucna v BBIYUCIEHUS

1.1 HarypanbHble u niensie uncna. [Ipu3Haku 1eIMMOCTH HEbIX YHCe

12 OOBIKHOBEHHBIE M JIECSATUYHBIE  JAPOOHM,  TPOLEHTHI, OECKOHEUHbIE
' MePHONYECKUE APOOH

3 Pamronanbueie  yncna. Apu@MeTHYeCKHE OIlepalud C paldOHAIBHBIMHU
' YHUCITaMHU

14 JleiicTBuTenpHbIe YncIa. ApHUPMETUYECKUE OMEPAlUU C JCHCTBUTEIHLHBIMU
' YHUCITaMHU

s [TpubnuxEHHbIE BBIYMCICHMS, MpaBHJIA OKPYTJCHUS, NPUKHUIKA U OICHKA
' pe3yJbTaTa BHIYUCICHUHA

2 AnrebpanuecKue BHIPAKEHHS

2.1 bykBeHHbIE BbIpaXKeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU)

55 Crenenp ¢ nenbiM nokaszateneM. CTENEHb C pPalMOHAJIBHBIM IOKA3aTEJIEM.
' CaolicTBa cTeneHn

23 MHorousieHsl

24 Anrebpanueckas 1poOb

) s Apudmernyeckuii  KOpeHb  HaTypaipHOW  cremeHu.  JlelictBus ¢
' apu(METHYECKIMH KOPHSIMU HaTypaJIbHOW CTENEeHU

3 VYpaBHEHMS U HEPABEHCTBA

- Llenbie u apoOHO-panMoHaNbHbIE ypaBHEHHs. CHCTEMBI U COBOKYIHOCTH
' YPaBHEHUH

35 Llenbie u npoOHO-paMOHATIBHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPaBEHCTB

33 Pemenue TekcToBBIX 3a1a4

4 YucnoBele NOCIEI0BATENBHOCTH

4.1 ITocnegoBaTensHOCTH, CIIOCOOBI 3a4aHUs IOCIEN0BATEILHOCTEN




Apudmernyeckass M reoMmerpudeckas mporpeccud. DopMmyna  CIOXKHBIX

4.2
MPOLICHTOB
5 OyHKIUU
@ynkuus, cnocodbl 3amanus ¢GyHkuMu. [papuk  ¢ynkuumu. OOGnacTb
OTIpeJIeNIeHNs] 1 MHOXeCTBO 3HaueHni ¢pynkiun. Hymu ¢pynkiun. [TpomexyTku
5.1 3HAKOMOCTOSHCTBA. [IpOMeXyTKM MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbI U
MUHUMYMBI (yHKIUU. Hanbounbiliee ¥ HanMeHbIee 3HauYeHWE (DyHKIUU Ha
MIPOMEKYTKE
6 Koopaunats! Ha psMOi U TNIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapTOBBI KOOPAMHATHI HA IUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUTypsl 1 UX CBOHCTBA
7.2 TpeyronpHuk
7.3 MHOroyronsHIUKU
7.4 OKpY>KHOCTb U KpyT
7.5 N3mepeHune reoMeTpu4eCcKux BEJINYUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposiTHOCTB U cTatucTuka
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /11 YYHEHUKA

Y4eOnuku:

7 knacc:

Astop: MakapserueB FO.H., Munatok H.I'., HemkoB K.W. u apyrue; nox pen. TensxoBckoro C.A
HaumenoBanue: «Anrebpa» 7-if kiacc: 6a30BbIi ypoBeHb: yueOHUK M3narenscTBo, rof:
AxunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey, 2023.

8 kaacc:

MakapsrueB FO.H., Munmiok H.I'., HemkoB K.W. u ap./ [lox pen. TenskoBckoro
C.A.//Maremaruka. Anredpa. 8 kiacc. bazoBslit ypoBenb. YueOnuk: AO "U3natenscTo”
[Ipocsemenue", 2024

9 kaacc:

MakapsrueB FO.H., Munmiok H.I'., HemkoB K.W. u ap./ [lox pexn. TenskoBckoro
C.A.//Maremaruka. Anredpa. 9 kinacc. bazoBslit ypoBenb. YueOnuk: AO "U3natenscTo”
[Ipocsemenue", 2025

METOANUYECKHUE MATEPHUAJIBI IS YUUTEJIA

Y4eOnuku:

7 knacc:

Agtop: MakapserueB FO.H., Munatok H.I'., HemkoB K.W. u npyrue; nox pen. TensikoBckoro C.A
HaumenoBanue: «Anrebpa» 7-if kinacc: 6a30BbIi ypoBeHb: yueOHUK M3natenscTBo, rof:
AxkuunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey, 2023.

8 kmacc:

MaxkapsraeB FO.H., Munmiok H.I'., Hemikos K.W. u ap./ Ilox pen. TensikoBckoro
C.A.//Maremaruka. Anredpa. 8 kiacc. bazoBslit ypoBenb. YueOnuk: AO "U3natenscTo”
[Ipocsemenue", 2024

9 kaacc:

Maxkapsrae FO.H., Munmiok H.I'., Hemikos K.W. u ap./ Ilox pen. TensikoBckoro
C.A.//Maremaruka. Anredpa. 9 kinacc. ba3zoBslit ypoBenb. YueOnuk: AO "U3natenscTo"
[Ipocsemienue", 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

LIOC Mos LLIkona







HOACHUTEJIBHAA 3AIINCKA

['eomeTpusa kak OOMH W3 OCHOBHBIX pa3leiioB IIKOJIBHOM MaTEMAaTHKH,
MMEIOIIUN CBOEH 11eJIbI0 00€CIIEYUTh M3YUEHHE CBOMCTB U pa3zMepoB GuUryp, ux
OTHOIIEHWA W B3aUMHOE pPACMOJOXKEHHUE, ONUPACTCS HAa  JIOTUYECKYIO,
JIOKA3aTeNIbHYI0 JIMHUIO. [[€eHHOCTh M3y4eHHs] r€OMETPUM HA YPOBHE OCHOBHOIO
obuiero o0pa3oBaHUs 3aKIIOYAETCA B TOM, YTO OOYYAIOIIMICS YUYUTCS MPOBOJUTH
JIOKa3aTeNIbHBIE PACCYXKAECHHUS, CTPOUTH JIOTUUECKNE YMO3AKIFOUEHHS, TOKA3bIBATh
WCTUHHBIE YTBEPXKACHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCykJieHuss «OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT NPU3HAKOB,
(dhopmynrpoBaTh OOPATHBIE YTBEPKACHUS.

Bropoin nenpr0 u3ydeHUss TEOMETPUU SBISETCA MCIIOJIb30BAaHUE €€ Kak
WHCTPYMEHTA MPU PENICHUH KaK MATEMATHYECKUX, TAK M MNPAKTHYECKUX 3a]ad,
BCTpEUAIOIIMXCSI B peanbHOM Ku3HU. OOydaromuiics JOMKeH Hay4YUThCs
OTNPENIENIUTh TEOMETPUUECKYIO (UTYpy, OMHCATh CIOBaAaMU JAHHBIA YEpTEX WU
PUCYHOK, HANTH IUIOMIaAb 36MEIBLHOI0 YUacTKa, paCCUUTAaTh HEOOXOUMYIO JUTHHY
ONTOBOJIOKOHHOT'O Kaleliss uiau TpeOyemble pa3Mepbl rapaxa JJjs aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOPAsi, BBIUUCIHUTEIbHAS JUHUS B U3YYCHHH T'E€OMETPHUH.
[Ipu pemienun 3aga4 NPaKTUUECKOTO XapakTepa OOydYaronIUHCS YUYUTCS CTPOUTH
MAaTEMAaTHYECKHE MOJEIU PEAIbHbIX JKU3HCHHBIX CHTYyalluld, MPOBOAUTH
BBIYMCIICHUS U OLICHUBATh a/ICKBAaTHOCTh MOJIyYEHHOT' O PE3YJIbTATA.

KpaitHe BaxkHO TOAYEPKUBATH CBSI3M TEOMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMy, MOTUBUPOBAThH UCIIOIB30BaTh OMPENIENICHUS] TEOMETPUUECKUX UTYp
U TOHSATHUM, JTEMOHCTPUPOBATH NMPUMEHEHHE MOJYYEHHBIX YMEHUN B (PU3UKE U
TeXHUKE. OTU CBA3M Haubornee SApKO BHAHBI B Temax «BekTopby,
«Tpuronomerpuueckue cooTHomieHuss», «Meron xkoopauHat» U «Teopema
[Mudaropay.

VYueOnniii kypc «l'eoMeTpus» BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3Jelibl
conepxanusi: «l'eomerpuueckue ¢Gurypsl U HUX CBoHcTBay, «M3mepenue
FEOMETPUYECKAX  BEIUYUH», «Jl€KapTOBBI KOOpIMHATHI HA  IJIOCKOCTH,
«BexTopb», «JIBrxkeHus miockocTy, «IIpeodpazoBanus mogo0us».

Ha nsyuenue yueOHoro kypca «I'eomerpusi» orBonutcs 204 gaca: B 7 kiiacce
— 68 yacoB (2 daca B Hejaenwo), B 8 kinacce — 68 yacoB (2 yaca B Hejenio), B 9
KJ1acce — 68 gacoB (2 Jaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

HauvanpHble monsaTus reometpun. Touka, nmpsmas, OTPE30K, Jdyd. YT0J. Buasl
yriaoB. BepTukambHble U CMEXHbIE yIubl. buccexkrpuca yria. Jlomanas,
MHOTOYyroJibHUK. [TapannenbHOCTh U NEPIEHAUKYIISIPHOCTD IIPAMBIX.

Cummetrpuunbsie  Qurypbl. (OCHOBHBIE CBONCTBA OCEBOM CHMMETpHHU.
[Iprmepsl CUMMETPUU B OKPYKAKOLIEM MHUPE.

OCHOBHBIE TOCTPOCHUSI C TMOMOIIBI LUPKYJA W JIMHEWKU. TpPEeyronbHUK.
BricoTa, Meinana, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOenpeHHBIH W PaBHOCTOPOHHUM  TpeyroiabHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa ¥ TpPHU3HAKK pPaBHOOEIPEHHOrO0 TpeyronbHuka. [lpuszHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa 1 NPU3HAKHA NapaUIeNbHbIX NPAMBIX. CyMMa yrioB TPEYTrOJbHUKA.
BHemHue yribl TpeyroibHUKA.

[IpsamoyronpHblii  TpeyroabHUK. CBOWCTBO MEAMAHBI MPSAMOYTOJIBHOTO
TpeyrojibHUKa,  IpPOBEAEHHOM K  runoreHys3e.  IlpusHaku  paBeHCTBa
MPSMOYTOJBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TPEYTOIBHUK C yriioM B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, TeopeMa O OObIlIeM yrjie U OoJiblIel CTOPOHE TPEyrOJIbHUKA.
[IepneHauKynsp ¥ HaKJIOHHAS.

I'eomeTpuueckoe mecTto TOueK. buccekTpuca yriua U CEpPEAUHHBIN
MEPHEHIAUKYJISIP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTp W Kpyr, XOpJa H JHaMETpP, HUX CBOMCTBA. B3aumHOe
PaCIIOJIO)KEHHE OKPYKHOCTH M IpsiMoi. KacarenbHast n cekyias K OKPYKHOCTH.
OKpy»XHOCTb, BIIMCAHHAs B Yroj. BnuWcaHHas ©W ONUCAaHHAsA OKPYXHOCTH
TPEYTOJIbHUKA.

8 KIIACC

YeroipéxyronpHuku. [lapannemorpaMmm, €ro npu3Hakd U CBOMCTBA. YacTHbIE
Cllydad MapajiesorpaMMoB (MPsSMOYTOJbHUK, pOMO, KBaapar), UX NPHU3HAKU U
cBoiicTBa. Tpamemnusi, paBHOOOKas Tpameius, € CBOWCTBA M IPHU3HAKH.
[IpsiMmoyToOJbHAS Tpanerusi.

Merton ynBoenust Mmenuanbsl. llentpanbHas cummerpus. Teopema Daneca u
TeopeMa O MPOMOPIIMOHATBHBIX OTPE3KaX.

CpenHue TUHUU TPEYTroOidbHUKA U Tpanenuu. L{eHTp Macc TpeyroabHuUKa.

[TogoOue TpeyronbHUKOB, Ko3dduiueHnt nomodus. [lpuznaku mnomgoOus
TpEyroiabHUKOB. [IpuMenenune nogo0us Npu peleHuy MPaKTUIECKUX 3a1ad.



CaoiicTBa miomaae reomerpuyeckux @uryp. DopMynbl s IUIOMIAAH
TpEeyrojibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOLIEHHE IUIoImanen
MoA00HBIX QUTYP.

Brruuciienue ruromaned TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa mnpu pemeHun
[IPAKTUYECKUX 3a7ay.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yTrila IPSIMOYTOJIBHOTO TPEYIrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TPUrOHOMETPUUYECKHE (DYHKIIMU
yriioB B 30, 45 u 60°.

Brniucannbele ¥ LEHTpaJbHBIE YIJIBI, YrOJI MEXKAY KacaTEIbHOU U XOpAOM.
Yrael  Mexay — XOopJaMH M CEeKyllMMHU. BrnucaHHble Y ONUCAHHBIE
YEeTBIPEXYTOJIBHUKU. B3auMHOe pacnonoxeHue AByX OKpyxkHocTted. Kacanwme

okpykHOcTel. OOI1IMe KacaTelbHbIE K IBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or 0 mo 180° OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIbI IPUBEACHUS.

Pemenune TtpeyronbHukoB. Teopema KOCHHYCOB H TEOpEMa CHUHYCOB.
Pemienne mnpakTMYeCKUMX 3aJad C HCMOOJBb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

IIpeo6pazoBanue momoous. [Togodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 TPOU3BENECHUM OTPE3KOB XOpHA, TEOPEMBI O IPOU3BEIECHUU
OTPE3KOB CEKYLIUX, TEOPEMaA O KBAaJApaTe KacaTeIbHOU.

Bektop, mnmHa  (MOIyJib)  BEKTOpa,  COHAMPABICHHBIE  BEKTOPHI,
MPOTUBOMOJIO)KHO  HAINPABJIICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMU HaJ BEKTOpamu. Pa3iokeHue BEKTOpa Mo JIBYM
HEKOJUIMHEApHbIM BekTOopaMm. KoopauHaTel BekTopa. CKalsipHOE NPOU3BEINCHUE
BEKTOPOB, IPUMEHECHUE JJI1 HAXOKICHUS JIJIMH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTHU. YPABHEHUS NMPSIMOU U OKPYKHOCTHU
B KOOpPAMHATAX, NIEPECEUCHUE OKPYKHOCTEW M MPSIMBIX. METO KOOpANHAT U €ro
MIPUMEHEHNE.

[IpaBuiibHBIE MHOrOYrojibHUKH. [JlmuHa oOkpyx)HocTH. I'pagycHas wu
paanaHHas Mepa yriia, BBIUHMCIEHUE JUIMH OYT OKpykHocTeu. [lmomans kpyra,
CEKTOpa, CErMEHTa.

JIBW>KEHHSI TUIOCKOCTH M BHYTPEHHHE CUMMETpUu Guryp (3jeMeHTapHbIe
npeactasnenust). [lapannensubiii nepenoc. [ToBopor.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «(T'EOMETPHS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMUYHOCTHBLIE PE3YJIBTATDI

JIn4HOCTHBIE Pe3yJbTAThl OCBOEHHUS MPOrpamMMbl ydeOHOro Kypca
«I'eomeTpusD» XapaKTEPUIYIOTCS:

1) naTpuoTHYecKoOe BOCIIUTAHHE:

NPOSABJICHUEM MHTEpECa K MPOLUIOMY W  HACTOALIEMY POCCHUCKOMN
MaTE€MaTUKHA, IIEHHOCTHBIM  OTHOIIEHHMEM K  JOCTH)XKEHHSIM  POCCHUCKHUX
MaT€MATUKOB M POCCUMCKOW MATEMATUYECKOM IIKOJBI, K KCIIOJb30BAHUIO ITHUX
JTOCTHKEHUM B IPYTUX HAyKaX U NMPUKIAAHBIX chepax;

2) rpaskIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBHITIOJTHEHHIO 00SI3aHHOCTEW TpakJIaHWHA M peau3allui ero
MpaB, TMPEJCTABICHUEM O MATEeMaTUYECKUX OCHOBaX (yHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOILEAYp T'PaKIaHCKOro olllecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAKTUYECKAM MPHUMEHEHUEM JOCTHIKEHUNM HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3THYECKUX MPUHIUINOB B I€ITEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE YYaCTHE B PEIIEHUH NOPAKTHYECKUX 3a]ad
MaTEMaTUYE€CKOM HANpaBJIC€HHOCTH, OCO3HAHHMEM BaXXHOCTH MATEMAaTHYE€CKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUM BCEU KU3HU JJIs yCHEHIHOM mpodeccroHambHON
NEATeNIbHOCTA U Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUAYAIBHOU TPACKTOPUU O0OpPa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY H©  3CTETUYECKOMY BOCHPHUSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3a/lay, PEIIECHUN, PACCYKICHHUM, YMEHUIO BUJEThH
MAaTEMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 IO3HAHMS:

OpPHEHTAallME B JIESITEIbHOCTH HAa COBPEMEHHYI) CHCTEMY HAy4YHBIX
MpeICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEJOBEKa, IPUPOIBI U
o0lIecTBa, MOHMMAaHUEM MAaTeMaTUYeCKOM HayKu Kak cdepbl 4YeloBedYecKOon
eI TeIbHOCTH, 3TAMOB €€ pa3BUTUA M 3HAYMMOCTH I PA3BUTHUSL IUBUJIA3ALUU,
OBJIQJICHUEM SI3IKOM MATEMAaTUKU M MATEMATHYECKOW KYJIbTYPOW KaK CPEACTBOM
MO3HAHUA MHpPa, OBJIAJCHUEM MPOCTEHUIIMMH HABBIKAMHM HCCJIEI0BATEIBCKOM
eI TETbHOCTH;



6) ¢uzuyeckoe BocnuTaHue, (POpMHpPOBAHHME KYJbTYPblI 310POBbSI H
IMOLMOHAJIBHOIO 0JIArONOJYYHsA:

FOTOBHOCTBIO MPHUMEHATh MATEMATHYECKUE 3HAHUS B HHTEPECAX CBOETO
3MI0pPOBBS, BEACHUS  3J0pOBOro oOpa3a KM3HU  (340pOBOE  IUTAHHUE,
cOalaHCUPOBAaHHBIM PEXUM 3aHATUM MW OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA pPehIECKCUH, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO e MpaBa Jpyroro 4eiaoBeKa;

7) 3K0JI0TH4YeCKoe BOCIIMTAHHE:

OpHMEHTALEN HA MPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHWUW ISl PEIIEHUs 3a1a4
B 00JIACTM COXPAHHOCTH OKPYXAIIIEH Ccpejbl, MIAaHUPOBAHUS TOCTYNKOB H
OLICHKM KX BO3MOYKHBIX IOCIIEACTBUM IS OKPYXKAIOWEW Cpeapl, OCO3HAHUEM
rJ100adbHOIO XapakTepa SKOJIOrMYeCKUX MpodJieM U MyTeH uX pelieHus;

8) ajanTanus K U3MEHSAMIMMCH YCJOBUSIM COLUMAJILHOM M NMPUPOJAHOM
cpeabl:

TFOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSAX HEONPEAECIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIBbHOCTh, B TOM YHUCJIIE
YMEHHE YUYUThCS Yy NAPYTUX JOJIeH, NproOpeTaTh B COBMECTHOM JEATEIIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJUMOCTbIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopmynHrpoBaTh UEH, MOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIMTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKO  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIUMNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pELICHUs] U JEUCTBUS, (HOPMYJIHPOBATH M OLEHUBATH PUCKU H
MOCJIeICTBUSA, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAIbHbIE y4eOHbIe JeiiCTBUA

ba3oBble jornueckue aeiicTBuUs:

e BBUIBJISTh M XAPAKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKM MATEMATHYECKUX
OOBEKTOB, TMOHATHI, OTHOIICHUN MEXAY MOHITUSAMH, (HOPMYIHPOBATH
ONpPEAECTCHUS]  TMOHSATHUW, yCTAHABIMBATH  CYIIECTBEHHBIA  IPU3HAK
KJaccupuKaluy, OCHOBaHUA sl OOOOIIEHUS W CpaBHEHUS, KPUTEPUHU
IIPOBOIMMOTO aHAJIN34;

e BOCHpPUHUMATH, (QOpMyIUpPOBaTH U  MPeOOPa3OBHIBATH  CYXKJCHHUS:
YTBEPAUTEIbHBIE W OTpULIATENIbHBbIC, €IWHUYHBIE, YacTHbIE U OOIIHE,
YCIIOBHBIE;



BBISIBIISITh ~ MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeursi B (akTaxX, JaHHBIX, HAOJMIONCHUSX U YTBEPKICHUSX,
npejuiaratb KpUTEPUU JJIs BBISIBIICHUS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUUIA;
JenaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JIEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHATIOTUH;

pa3Oupath JOKa3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKICHUM (MpsSIMbIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITENIbHO HECIOXKHBIE JOKa3aTelIbCTBa
MaTteMaTU4ecKuX (aKkToB, BBICTpauBaTh apPryMeHTAIlMI0, MPUBOIUTH
MpUMEPBI U KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CHOCOO pelieHus: y4eOHOM 3anaud (CpaBHMBATh HECKOIBKO
BAPUAHTOB pEIICHUs, BBHIOUpATh HauOoNee MNOAXOASIINIMNH C Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble HcciIeI0BaATEIbLCKHE I[eﬁCTBHﬂI

MCIIOIb30BaTh BOIPOCHI KaK HUCCIEIOBATEIBCKUI WHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh BONPOCH, (DUKCHUPYIOIIHE MPOTUBOpEUUe, MpodieMy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh HMCKOMOE U JlaHHOe, (HPOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

MPOBOJUTh MO CaMOCTOSITEIbBHO COCTaBICEHHOMY IUIaHYy HECJIOXHBIN
AKCHEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE 10 YCTAHOBICHUIO OCOOCHHOCTEHN
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOJABI MO pe3yJibTaTam
MPOBEAEHHOIO0 HAOIIOJIEHHs], HMCCIEIOBAHUs, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000O0IIEHMIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE INIpollecca, a TakKXkKe BBIIBUTATh
MPENONIOAKEHUS O €T0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh W M30BITOYHOCTh HHGOpMALUM, JaHHBIX,
HEOOXOJUMBIX JIJIS PEIICHHUS 3a/1auu;

BBIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH
MH(pOpMAIINIO Pa3IUUHbBIX BUJOB U (POPM MpeICTABICHHUS;

BbIOMpaTh ¢GopMy MpeAacTaBieHUs HUHOOPMALUM U WUIIOCTPUPOBATH
pelaeMble 3aJlaud CXeMaMHM, JuarpaMmMaMH, HWHOM rpadukod u uX
KOMOWHAILIUSIMU;

OLICHUBATh HAJEKHOCTh HMHPOPMAIUU IO KPUTEPUSIM, MPEITI0KEHHBIM
y4uTeneM uin chopMyIMPOBAHHBIM CaMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJbHBIC yqeﬁﬂme I[eﬁCTBHﬂ:

BOCIIPUHUMATL U (bOpMy.HI/IpOBaTB CYXXKJICHUS B COOTBCTCTBUUN C YCIOBUAMU
H OcjIsIMu O6I_HCHI/IH, SICHO, TOUYHO, I'PaMOTHO BBIPA’KaThb CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOJy PEIICHUS
3a/1a4i, KOMMEHTUPOBATD MMOJYyUYECHHBIN pe3yJIbTaT;

e B XOjie 00CYXJE€HHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY O0CYXIaE€MOI TEMBI,
npoOJieMbl, peniaeMoi 3a7auyu, BHICKA3bIBATh M€, HAIlEJICHHbIE HAa MOUCK
pEelIeHUs, COIMOCTaBIATh CBOUM CYXIEHUS C CYXICHUSMH JAPYrux
YYaCTHUKOB JAuanora, OoOHapy>KMBaTh pa3iuuue U CXOACTBO MO3HIIUH, B
KOppeKTHOU popMe popMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TPEICTABIATH pe3yabTaThI peleHust 3a/1a4H, AKCIIEPUMEHTA,
UCCIIEIOBAHUSI, MPOEKTA, CAMOCTOSITEILHO BRIOUPATh (DOpMAT BHICTYIUICHUS
C y4€TOM 3ajJa4 Mpe3eHTALUN U OCOOEHHOCTEN ayIUTOPUH;

e TOHHMMATh U UCHOJB30BATh MIPEUMYIIECTBA KOMaHAHON U WHIUBUAYAIbHOU
paboTHI NPU pENICHUU YUEOHBIX MaTeMaTHYECKHUX 3a/aY;

e TMPUHUMATH II€JIb COBMECTHOW JAESATEIbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM pabOThl, pachpeiensaTh BHIbBI paboT, J0roBapuUBaThCH,
o0CyXIaTh MPOIECC U pe3yabTaTr paboThl, 0000aTh MHEHUS] HECKOJIBKUX
JIIOOCH;

e yyacTBOBaTh B TpymnmoBbiXx ¢Gopmax paboTel (00CykJaeHus, OOMeH
MHEHUSIMU, MO3TOBBIE IITYPMbI U APYTHUE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOOPAWHUPOBATH CBOU JACHUCTBUS C JAPYTUMU YJIEHAMH KOMAHJbI,
OLICHMBAaTh KAaue€CTBO CBOEr0 BKJIaJla B OONIMN MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMpPOBAHHBIM YUYaCTHUKAMH B3aHUMOJCHCTBUSI.

PerHﬂTHBHbIe YHUBEPCAJIbHBIC yqeﬁﬂme I[eﬁCTBHﬂ

Camoopranmsanus:

e CaMOCTOSITEILHO COCTAaBISATHh IUIAH, AITOPUTM pEIICHHs 3aaauu (WIH €ro
4acTh), BBIOMPATh CIOCOO pEIICHUS ¢ YYETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh UM KOPPEKTHUPOBATH
BApUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOpMaIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTE/LICKT:

e BJQJETh CIIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTta
pEILICHUsI MAaTEMATUYECKOW 3a/1a4H;

e TPEABHUAECTH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB,
HaWJICHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHHUBATh COOTBETCTBUE PE3YJIbTaTa NEITEIBHOCTH MOCTABICHHON LIEIH U
YCIOBUSIM, OOBSACHSITH MPUUYUHBI JOCTHXKEHUS WM HEIOCTIXKECHUS LEIH,
HaXOJIUTh OLIKUOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI



K xoniy oOyueHus B 7 Kiaacce OOy4arOUIMICS MONYYUT CIEAYIOLIUE
[IPEIMETHBIE PE3yJIbTAThI:

Pacrio3HaBaTh UM3y4yeHHBIE TIeOMETpUYECKHE (DUrypbl, ONpEeNensiTh HX
B3aMMHOE PAacCIONIOKEHUE, H300pakaTh TeoMeTpuueckue (Urypbl, BBITOTHATH
YEPTEKU [0 YCIOBUIO 3anadd. M3mepsATh JIMHEHHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIUYUH YTJIOB.

Jenate rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH NPEIMETOB B
peanbHON >KM3HHU, pa3MEPOB NPHPOAHBIX OOBEKTOB. Paznuuarh pasmepbl 3THX
O00BEKTOB IO MOPSAKY BETUYHUHBI.

CrpouTth 4epTE)RH K TEOMETPUUECKUM 330a4aM.

ITonp30BaTbCAd MpPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, UCIIOIb30BATh
MIPU3HAKHU U CBOKWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB ITPH PELIEHUH 3a/1a4.

IIpoBOOUTE JTOTMYECKUE PACCYKIECHUSA C UCIOIB30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

Ilonp30BaTeCs MNpU3HAKAMH PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOWCTBOM  MEIMAHBl, IPOBECAEHHOM K  TUIOTEHY3€  IPSAMOYIOJIBHOIO
TPEyroJIbHUKA, B PELICHUU €OMETPUUECKUX 3a1au.

Onpenensate napaieIbHOCTh NPSAMBIX C IOMOULIBIO YIJIOB, KOTOpbIE 00pa3yer
¢ HUMHU cekymasd. OnpenensaTs napauieIbHOCTh MPSAMBIX C IIOMOLIBIO PABEHCTBA
PACCTOSHUU OT TOYEK OJHOM MPSIMOU 0 TOYEK APYTOU MPSAMOM.

PemaTte 3a1aun Ha KieTyaTon Oymare.

[IpoBOAUTH BBIUMCIEHUS W HAXOAUTh YUCIOBbIE M OYyKBEHHBIE 3HAYEHUS
yIJIOB B TE€OMETPUYECKHUX 3aJadyaX C UCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOMCTB yIJOB, OOpa30BaHHBIX IpH
IIEPECEUECHNH JBYX IAPAJUIENBHBIX MNPSAMBIX CEKylled. Pemarps mpakTUdeckue
3a7]a4d Ha HaAXOXKJIECHUE YIJIOB.

Brnagetrs NOHATHEM TE€OMETPUUYECKOIO MeECTa TOYEK. YMEThb OIpeleiaTh
OHMCCEKTPUCY yIJla U CEPEUHHBIN NEPHEHANKYJIISP K OTPE3KY KaK F€OMETPUUECKUE
MECTa TOYEK.

@OopMyIMpPOBATh ONpPENEIEHUS OKPYXHOCTH M Kpyra, XOpAbl U THAMETPA
OKPYKHOCTH, I10JIb30BATHCSA UX CBOMCTBAMU. Y METh PUMEHATH 3TH CBOKWCTBA IPU
pelLlIeHny 3a1ay.

Bianerp NOHATHEM ONKCAHHOW OKOJIO TPEYTOJBHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonbp3oBaThead (akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEyroJIbHUKA IIEpECEKAlOTCsl B OJHOM TOYKE, U O TOM, YTO CEpEIUHHBIE
MEPIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OHOU TOUKE.

Brnagers nonsATHEM KacaTelIbHOU K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIEHAUKYIIAPHOCTH KacaTeJIbHON U paauyca, IPOBEAEHHOI0 K TOUKE KaCaHMUs.



[Tonp30BaThCs MPOCTEUIIUMHU TEOMETPUUYECKUMHU HEPABEHCTBAMH, TOHUMATh
WX NPAKTUYECKUN CMBICIT.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TMOCTPOCHHUS C TIOMOIIBIO LIUPKYJIST U
JINHEWKH.

K xoHiy oOyueHus B 8 kKiacce oOydaromuiics MONYYUT CIEIYIOLIUE
MpeAMETHBIE PE3YIbTATHI:

Pacnio3naBaTh OCHOBHBIE BHJbl UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MOJIL30BATHCSI UX CBOMCTBAMU IPU PEIIEHUU FEOMETPUUECKUX 3a/1au.

[IpuMeHsTh CBOMCTBAa TOYKHM TEpPECEYEHUsT MEIHMAH TPEyrojbHHUKA (I[EHTpa
Macc) B peIlIeHUH 3aj1ay.

Brnanetrs moHsiTueM cpeqHel JUHUU TPEYrojJbHHUKA U Tpaleluu, MPUMEHSITh
UX CBOMCTBA MpU pEUICHUHU TreoMeTpuyeckux 3anad. llomb3oBaTbes TeopeMoit
daneca U TEOPEMOI 0 IPOMOPIUOHATBHBIX OTPE3KaX, MPUMEHSTh UX JJIsSI PEIICHUS
MPaKTUYECKUX 3a/1a4.

[TpuMeHsTh pU3HAKKU MTOA00US] TPEYTOIBHUKOB B PEIIECHUU T€OMETPUUECKUX
3a/1a4.

[Tons3oBathest Teopemoit Iludaropa mst pemieHuss TEOMETPUUYECKUX U
npakTudeckux 3ajgad. CTpoUTh MaTEeMaTUYECKyl0 MOJEIb B MPAKTHYECKHUX
3a/1a4ax, CaMOCTOSITENLHO JielaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIHHBI.

Brnanerb mOHATHUSMHM CHHYyCa, KOCHMHYyCa M TaHT€HCa OCTPOro yria
MPSIMOYTOJLHOTO TpeyroibHuKa. [10Jb30BaThCsl STUMH MOHATUSIMU JJIS PEIICHUS
MPaKTUYECKUX 3a/1a4.

Boruncnsats (pa3auyHbIMU cOCO0aMHM) IJIOMIAAb TPEYTOJbHUKA M TUIOMIAAN
MHOTOYTOJIbHBIX ~ (puryp (MOJB3YsICh, Tl€ HEOOXOIUMO, KaJIbKYJISTOPOM).
[IpuMeHsTh OTyYEeHHbIE YMEHHUSI B TPAKTHYECKUX 3a/1a4ax.

Brnanerb MNOHATHUSIMM BIHUCAHHOTO U IEHTPAJIBHOIO YyIJIa, HMCIOJb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yriax MEXAy XopAaMu (CEKYLIUMH) U YTIIe MEXITY
KacaTeIbHOU U XOPAOH IPU PELICHUN T€OMETPUUECKUX 3a1a4.

Bnamerer moHATHEM ONMCAHHOIO YETBHIPEXYTOJbHUKA, NPUMEHSATH CBOWCTBA
OMHUCAHHOI'0 YETHIPEXYTOJIbHUKA MPU PEIICHUHU 3a7a4.

[IpuMeHsTh MONy4YEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MATEeMaTUUYECKHUE
MOJENH IS 3a7a4 PeaibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TNPUMEHEHUEM MON00UsS W TPUTOHOMETpUM (MOJIB3YSCh, TJle HEOOXOAUMO,
KJIbKYJIATOPOM).

K konmy oOydenus B 9 kjacce oOydyaromuiicsi MOJMYYUT CIEAYIOIIHE
MpeAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpUYECKUE (YHKIMU OCTPhIX VYIJOB, HAaXOAUTh C HUX
MOMOIIIBIO PA3JTUYHBIE DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («pelIeHue



MPSIMOYTOJILHBIX TPEYTOILHUKOBY ). HaxoauTh (C MOMONIBIO KaTbKyJIATOPa) JITUHBI
Y YTJIbI JJ1s1 HETAOJIMYHbBIX 3HAUYCHH.

[Tonb3oBaThCcss popMynaMu NPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM [IJI1 HAXOXXJICHUS COOTHONIEHUN MEXAYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcnons30BaTh TEOpEMBbI CUHYCOB U KOCUHYCOB JIJISl HAXOXKJIEHUS Pa3IMUHbBIX
AJIEMEHTOB TPEYroJIbHUKA («pEIIEHUE TPEYroJbHUKOBY), MPUMEHITh WX TMPH
pElIeHNH TeOMETPUYECKUX 3a/1au.

Brnanerr moHsTUSIMEM  mOpeoOpa3oBaHUST  MOAOOUS, COOTBETCTBEHHBIX
AJ€MEHTOB MoJ00HBIX Puryp. [lonb30BaThCcs CBOMCTBAMU MOI00US MPOU3BOJIBHBIX
¢buryp, ymerb BBIYUCIATH JUIMHBI W HAXOIUTh YIVIbl y MOAOOHBIX QUTYP.
[IpumeHaTh CcBOMCTBA MOMOOUS B MPAKTHYECKHX 3aJadyax. YMETh MPHUBOJIUTH
MpUMEpPhI TOJI0OHBIX PUTYP B OKpPYKAIOIIEM MUPE.

[Tonp30BaThCsl TEOpEMaMU O MPOU3BEICHUHU OTPE3KOB XOPJI, O MIPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMU, MOHMMATh HX T€OMETPUUYECKUU U (HU3UUYECKUI
CMBICJ, TPUMEHSTh HUX B PEIICHUU TE€OMETPUUYECKHX M (DU3NUYECKUX 3a/ad.
[IpuMeHsTh CKaJISIpHOE MPOU3BEAECHNUE BEKTOPOB JJIsl HAXOXKCHUS IJIUH U YIJIOB.

[Tonp30BaThCs METOJOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTH €ro B
pElIEHNH TeOMETPUIYECKUX U MPAKTUUYECKUX 3a7a4.

Brnanerb MOHATHSIMU MPaBHWIBHOTO MHOTOYTOJbHHUKA, JJIUHBI OKPYKHOCTH,
JUTMHBL JyTU OKPY>KHOCTH U PAaJMaHHON MEpPHI yria, YMETh BBIYUCISATH IUIOMIAIb
Kpyra u ero yactei. [I[puMeHsITh monyuyeHHbIe YMEHUS B MPAKTHUECKUX 3a/1a4ax.

Haxonuth ocu (Wau UEHTPHI) CUMMETPUU (GUTYpP, TPUMEHSTH JIBUKCHUS
IJIOCKOCTHU B MPOCTEUIIUX CITydasx.

[IpuMeHTh MONy4YEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MATEeMaTUUYECKHUE
MOJENH IS 3a7a4 PeaibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM IMOAOOUS M TPUTOHOMETPUUECKUX (YHKIUN (MONB3YACh, TIE
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KosanuyectBo yacoB
HanmeHoBaHMe pa3esioB U TeM
Ne n/m KonTtposabubie | IIpakrTu.
NPOrpamMMbl Bcero
padoThI padoThI
[Ipocreiimme reomerprueckie GpuUrypsl u
1 UX CBOMCTBA. lI3MepeHne reomeTpuiecKkux 14
BEJIMYUH
2 TpeyronsHuku 22 1
3 [TapannenpHble NpsMbIE, CyMMa YIJIOB 14 |
TPEYTOJIbHUKA
4 OxpyHOCTb U KpyT. I 'eomeTpruueckue 14 1
IIOCTPOEHUS
5 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 4 0




8 KIIACC

HanmeHoBaHMe pa3esioB U TeM

KoauuyecTBO 4acoB

Ne n/nt Kontposbnbie | Ilpakruu
NMPOrpamMMbl Bcero
padoThI padoThI
1 YerbIpEXyrONIbHUKI 12 1
Teopema daneca u TeopemMa o
2 PONOPIMOHATBHBIX OTPE3Kax, MOA0OHbIE 15 1
TPEYTOJIbHUKH
ITnomans. Haxoxaenue uiomanen
3 TPEYTOJIbHUKOB U MHOT'OYTOJIbHBIX (PUTYP. 14 1
[Tnomaam moxoOHBIX Guryp
4 Teopema [Tudaropa u Hauana 10 1
TPUTOHOMETPUH
VYTIubl B OKpYKHOCTU. BrincanHsble u
OIMCAHHBIE YETHIPEXYT OJIbHUKHU.
5 13 1
Kacarenbnble k okpyxHOCTH. Kacanue
OKPY>KHOCTEU
6 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 6 0




9 KITIACC

HanmeHoBaHMe pa3esioB U TeM

KoauuyecTBO 4acoB

Ne n/m Konrtposbnbie | IlpakTny
NMPOrpamMMbl Bcero
padoThI padoThI
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1
CHUHYCOB. Pemienue TpeyroasHUKOB
) [TpeoOpaszoBanue nogodus. Merpudeckue 10 |
COOTHOLIEHUS B OKPY>KHOCTH
3 BexTopsl 12 1
4 JlexapTOBBI KOOPAMHATBI HA IUIOCKOCTH 9 1
IIpaBuiIbHBIE MHOTOYTOJIbHUKH. JlJIMHA
5 OKpY>KHOCTH M ILIOLIAAb Kpyra. 8
Beruucnenue miomanen
6 JIBYOKEHUS TITIOCKOCTH 6
. [ToBTOpEeHUE, 0000IICHNE, CHCTEMATH3AIHS 7 )
3HaAHUUI
OBIIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 68 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmmyectBo yacos
Ne Ja
/i Tema ypoka Beero Konrtpoabnbie | IlpakTnueckue .
padoThI padoThI |
1 IIpocreiiine reoMeTpudyecKue 1
00BEKTHI
2 MHOroyroJibsHUK, JOMaHas 1
3 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
4 CMexHbIe U BEPTUKAIIBHBIE YIJIbI 1
5 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
7 CMexHbIe U BEPTUKAIIBHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAIIBHBIE YIJIbI 1
N3mepeHue TUHENHBIX U YTIIOBBIX
9 BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U 1
yTJIOB
N3mepeHue JIMHEWHBIX U YTIIOBBIX
10 BEJINYUH, BBIUUCIEHUE OTPE3KOB U 1
yTJIOB
N3mepeHue JIMHEWHBIX U YTIIOBBIX
11 BEJINYUH, BBIUYUCIICHUE OTPE3KOB U 1

yIJI0B




N3mepeHue JIMHEWHBIX U YTIIOBBIX

12 BEJIMYMH, BBIYUCIICHUE OTPE3KOB U
yTJIOB
[Tepumerp u momans puryp,

13 COCTaBJICHHBIX U3
IIPSIMOYTOJIbHUKOB
[Tepumerp u momans Guryp,

14 COCTaBJICHHBIX U3
IIPSIMOYTOJIbHUKOB
IToHsITHE O paBHBIX TPEYTOJIBHUKAX

15 U [IEPBUYHBIC IIPEJCTABICHUS O
paBHBIX QUTypax
Tpu npu3Haka paBeHCTBa

16 TPEYTOJIbHUKOB

17 Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

13 Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

19 Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

) Tpu npu3Haka paBeHCTBa

0 TPEYTOJIbHUKOB

Tpu npu3Haka paBeHCTBa

21 TPEYTOJIbHUKOB

” IIpu3Haku paBeHCTBA
IIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

” IIpu3naku paBeHCTBA

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




CBONCTBO MeI1aHbI

24 MIPSAMOYTOJIBHOT'O TPEYT'OJIBHUKA,
MIPOBEACHHON K TUIIOTEHY3€
CBolicTBO M€IMaHBbI

25 MIPSIMOYTOJIBHOT'O TPEYT'OJIBHUKA,
MIPOBEACHHON K TUIIOTEHY3€

2% PaBHOOEIpeHHbBIE U
PaBHOCTOPOHHUE TPEYTOJIbHUKU

7 IIpu3Haku u cBoOMCTBa
paBHOOEIPEHHOTO TPEYTOJIbHUKA

73 IIpu3Haku u cBoOMCTBa
pPaBHOOEIPEHHOTO TPEYrOJIbHUKA

29 IIpu3Haku u cBolcTBa
paBHOOEIPEHHOTO TPEYTrOIbHUKA

30 HepasenctBa B reomerpun

31 HepaseHctBa B reomerpuu

32 HepaseHctBa B reomerpuu

33 HepasenctBa B reomerpun
IIpsAMOYTOIBHBIN TPEYTOJIBHUK C

34 yriaom B 30°
IIpsAAMOYTOIBHBIN TPEYTOJIBHUK C

35 yriaom B 30°

36 KonrtpomnbHas paboTa o teme
"TpeyronbHuKN"

37 [TapannenbHble npsiMbIe, KX
CBOMCTBA

38 [Tareiit noctynat EBknmna




39

Hakpecr nexaiuue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pazoBaHHbIE [TPH MIEPECEUCHUN
MapaJUICIbHBIX IPSIMBIX CEKYILEH

40

Hakpecr nexaiuue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pazoBaHHbIE [TPH MIEPECEUCHUN
MapaJUICIbHBIX IPSIMBIX CEKYILEH

41

Hakpecr nexaiuue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pazoBaHHbIE [TPH MIEPECEUCHUN
MapaJUICIbHBIX IPSIMBIX CEKYILEH

42

Hakpecr nexaiuue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pazoBaHHbIE MTPH MIEPECEUCHUN
MapaJUICIbHBIX IPSIMBIX CEKYILEH

43

Hakpecr nexaiuue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pazoBaHHbIE [TPH MIEPECEUCHUN
MapaJUICIbHBIX IPSIMBIX CEKYILEH

44

IIpu3Hak napamuieIbHOCTH MPSAMBIX
Yepe3 paBEHCTBO PACCTOSIHUM OT
TOYEK OJHOU MPSMOM 0 BTOPOU
IPSIMOM




IIpu3Hak napamuieIbHOCTH MPSAMBIX
Yepe3 paBEHCTBO PACCTOSIHUM OT

45
TOYEK OJHOU MPSMOM 0 BTOPOU
IPSIMOM

46 CymMa yriioB TpeyrojbHUKa

47 CymMa yrioB TpeyrojbHHUKa

48 Buemnue yrisl TpeyroJibHUKa

49 Buemnue yrisl TpeyroJibHUKa
KonrpomnsHas pabora o teme

50 "[lapannenpHble IpsIMbIE, CyMMa
YIJI0B TPEYrojbHUKa"

51 OKpY’>KHOCTb, XOp/bl U JUAMETP, UX
CBOMCTBA

52 KacatenbHas K OKpyXHOCTH

53 OKpY’KHOCTb, BIIUCAHHAS B YTOJI

54 OKpY’KHOCTb, BIIUCAHHAS B YTOJI

55 ITonstue o 'MT, npumeHeHue B
3a/a4ax

56 ITonstue o ' MT, npumeHeHue B
3aa4ax
buccekrpuca u cepeIMHHBII

57 MIEPIEHIUKYIISP KaK
Tr€OMETPUUECKHUE MECTA TOUEK

58 OKpy>XHOCTb, OITUCAHHAS] OKOJIO




TPEYTOJIbHUKA

OKpy’KHOCTb, OIIMCaHHAas OKOJIO

59 1
TpEyroJbHUKA

60 OKpy’KHOCTb, BIMCAHHAs B 1
TPEYrOJIbHUK

61 OKpy’KHOCTb, BOIMCAHHAs B 1
TPEYrOJIbHUK

6 [Ipocreiimme 3a1auu Ha |
IIOCTPOEHUE

63 IIpocreiimue 3a1auu Ha |
IIOCTPOEHHE
KonrtpomnbHas paboTa o teme

64 "OKpYKHOCTb U KPYT. 1
I'eomeTrpuueckue noctpoeHus"
[ToBTOpeHUE U 06001IIEHNE 3HAHUIA

65 OCHOBHBIX IIOHATUH U METOJIOB 1
Kypca 7 Kiacca

66 HTorosas KOHTpOJIbHas paboTa 1
[ToBTOpeHue U 06001IeHNE 3HAHMIA

67 OCHOBHBIX IIOHATUH U METOJIOB 1
Kypca 7 Kjacca
[ToBTOpeHue U 06001IeHNE 3HAHMIA

68 OCHOBHBIX IOHSITUH U METOJIOB 1
Kypca 7 Kiacca

OBLIEE KOJIMYECTBO YACOB 10 68

I[TPOT'PAMME




8 KIIACC

KoauuyecTBO 4acoB

Jl:;_)n Tema ypoka Beero Kontpoabusie | IlpakTnueckue il:
padoThI padoThI

| [Tapannenorpamm, ero Npu3Haku U |
CBOICTBA

) [Tapannenorpamm, ero Npu3Haku U 1
CBOICTBA

3 [Tapannenorpamm, ero Npu3Haku U 1
CBOICTBA
YacTHble cilydan napajjienorpaMMoB

4 (IpsAIMOYTOJIBHUK, POMO, KBaJIparT), UX 1
IIPU3HAKU U CBOMCTBA
YacTHble cilydyan napajuieJorpaMMoB

5 (IpsIMOYTONIBHUK, pOMO, KBa/Ipar), UX 1
IIPU3HAKU U CBOMCTBA
YacTtHble cilydan napajjienorpaMMoB

6 (IpsIMOYTONIBHUK, POMO, KBaJIparT), UX 1
IIPU3HAKU U CBOMCTBA

7 Tpanenus 1

2 PaBHOOOKAsI ¥ IPSMOYTOJIbHAS |
Tparnenun

9 PaBHOOOKAst ¥ IPSMOYTOJIbHAS 1
Tparnenun

10 Mertoa yaBOeHHS MeaHbI 1




11

IlenTpansHas cummeTpus

KonrtpomnbHas paboTa o teme

12 .
"YeTpIpEXYTroabHUKH"

13 Teopema dasneca u TeopemMa o
IIPONOPLIMOHANIBHBIX OTpE3Kax

14 CpenHssa TuHUS TpEYroJdbHUKA

15 CpenHssa nuHUS TpEYroJabHUKA

16 Tpanenusi, e€ cpeaHsis TUHUS

17 Tpaneuus, €€ cpeaHss TMHUSA

18 IIponopriroHanbHbIE OTPE3KU

19 IIponopriroHanbHbIE OTPE3KU

20 ITenTp Macc B TpeyroiabHUKE

21 [TonoGHBIE TPEYTONBHUKH

” Tpu npusnaka moxoOus
TPEYTOJIbHUKOB

” Tpu npusnaka moxo0Ous
TPEYTOJIbHUKOB

24 Tpu npuzHaka nmoxpoOus




TPEYTrOJIbHUKOB

)5 Tpu npusnaka moxoOus
TPEYroJbHUKOB

% [TpumeHneHne mogoous MpH pereHun
MPAKTUYECKUX 3a/1a4

7 KonrtpomnbHas paboTa o teme
"ITogo6HBIE TPEYTOIBHUKH"

)% CBolicTBa IUIOMIAIEH
reoMeTpruIecKux puryp

29 dopMyIbl I TUIOLIAIN
TpEyToJIbHUKA, apalljiesorpaMma

30 ®opMyIbl IS TUIOLIAN
TpEyToJIbHUKA, apaljiesorpaMma

31 dopMyIbl I TUIOLIAN
TpEyToJIbHUKA, apaljiesorpaMma

0 @®opMyIbl IS TUIOLIAIN
TpEyToJIbHUKA, apalljiesorpaMma

3 @dopMyIbl IS TUIOLIAIN
TpEyToJIbHUKA, apaljiesorpaMma

34 Brruncnenue miommanei clI0KHBIX
duryp

35 [Tnomanu ¢puryp Ha KiIeTyaToi
Oymare

36 [Tnomaau monoOHBIX Guryp

37 [Tnomaau monoOHBIX Guryp

38 3aza4y ¢ IPaKTUYECKUM

COJICpIKaHHEM




3aza4y ¢ IPaKTUYECKUM

39
COJIepIKaHHEM

40 Pemienue 3a1au ¢ moMoIIbI0 METOAA
BCIIOMOTaTEJIbHON TUIOIIAH

A1 KonrtpomnbHas paboTa 1o teme
"ITnomans"

0 Teopema [ucgaropa u eé
IpUMEHEHHE

43 Teopema [ucgaropa u eé
IIpUMEHEHHE
Teopema [ucgaropa u eé

44 [IpUMEHEHHE
Teopema [ucgaropa u eé

45 IpUMEHEHHE

16 Teopema [ugaropa u eé
IIpUMEHEHHE
OnpeneneHre TPUrOHOMETPUUYECKIX
(byHKIMK OCTpOro yria

47 NPSIMOYTOJILHOTO TPEYTOJIbHUKA,
TPUTOHOMETPHUYECKHE COOTHOIICHHS
B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

43 OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO

49 OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO
OCHOBHOE TPUTOHOMETPUUECKOE

30 TOXAECTBO

51 KonrpomnsHas pabora o teme




"Teopema [Iucgaropa u Hayana
TPUTOHOMETPUU"

BrucanHbIe ¥ LIEHTPAJIBHBIC YIUIBL,

52 yTOJI MEKy KacaTelIbHON U XOpAoH
53 BrnincanHbIe U IEHTPAJIBHBIE YTIIbI,
YTOJI MEXKy KacaTelIbHON U XOpAoH
54 BrnincanHbIe U IEHTpATIBHBIE YTIIbI,
yTOJI MEXKy KacaTelIbHON U XOpAoH
55 VYTIubl MEXIy XOpJAaMU U CEKYILIUMHU
56 VYTiIbl MEXIY XOpJIaMU U CEKYIIUMU
BrnincanHble 1 onucaHHbIE
57 YETBIPEXYTOJIBHUKU, UX IPU3HAKHU U
CBOMICTBA
BrnincanHble 1 onucaHHbIE
58 4eThIPEXYTOJBHUKH, UX IPU3HAKU U
CBOMCTBA
BrnincanHble 1 onucaHHbIE
59 YeThIPEXYTOJbHUKH, UX IPU3HAKU U
CBOMICTBA
[IpumeHeHne CBOMCTB BIIMCAHHBIX U
60 OIMCAaHHBIX YETHIPEXYTOJILHUKOB IPU
pELIEHUH T€OMETPUUECKUX 3a1a4
[IpumeHeHne CBOMCTB BIIMCAHHBIX U
61 OIHMCAaHHBIX YETHIPEXYTOJILHUKOB IPU
pELIEHNH T€OMETPUUECKUX 3a/1a4
6 B3auMHOe pacnonoxeHue IByx
OKpY>KHOCTEH, 00I1I1e KacaTelbHbIe
63 Kacanue okpyxHocTel




KonrtponsHas padora no Teme "Yriisl

64 B OKpPY’KHOCTHU. Brincanusele u 1
OIHMCAaHHBIE YETBIPEXyTOJIbHUKN"
[ToBTOpEHUE OCHOBHBIX MOHITUH U

65 METOJI0B KypCcOB 7 U 8 KJIacCoB, 1
0000111eHIe 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHIATUH U

66 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
0000111eHIe 3HAHUH

67 HTorosas KOHTpoOJIbHas paboTta 1
[ToBTOpEHUE OCHOBHBIX MOHITUH U

68 METOJI0B KypcOB 7 U 8 KJIacCoB, 1
0000111eHIe 3HAHUH

OBLIEE KOJIMYECTBO YACOB 10 68

I[TPOT'PAMME




9 KITIACC

KoauuyecTBO 4acoB

Ne 2
Tema ypoka Kontpoabusie | IlpakTnueckue A
n/n Bcero H3
padoThI padoThI
| Onpenenenne TPUrOHOMETPUUECKUX 1
¢yukuuit yrios ot 0° go 180°
2 @opMyJIbl IPUBEACHUS 1
3 TeopeMa KOCHHYCOB 1
4 TeopeMa KOCHHYCOB 1
5 Teopema KOCUHYCOB 1
6 Teopema cuHycoB 1
7 Teopema cuHyCOB 1
8 Teopema cuHycoB 1
9 Haxoxaenue 1iuH CTOpoH U 1
BEJIMYUH YTJIOB TPEYTOJIHHUKOB
10 Pemenue TpeyrosbHuKOB 1
11 Pemrenue tpeyrojabHUKOB 1
12 Pemrenne tpeyrojabHUKOB 1
13 Pemenue TpeyrosbHUKOB 1




14

IIpakTHueckoe MpUMEHEHUE TEOPEM
CHUHYCOB ¥ KOCHHYCOB

15

IIpakTHueckoe MpUMEHEHUE TEOPEM
CHUHYCOB ¥ KOCHHYCOB

16

KonrtpomnsHas paboTa 1o teme
"Pemenue TpeyroibHUKOB"

17

[Tonsatue o npeobpazoBaHUM TOAOOUS

18

COOTBETCTBEHHLIE JIEMEHTHI
oJI00HBIX UTyp

19

COOTBETCTBEHHLIE JIEMEHTHI
noJI00HBIX Uryp

20

Teopema 0 mpoU3BENCHUU OTPE3KOB
XOpA, TEOpeEMa O MPOU3BEACHUHI
OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJIpaTe KacaTelbHOU

21

Teopema 0 mpoU3BENECHUU OTPE3KOB
XOpA, TeOpeMa O MPOU3BEACHUHI
OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJIpaTe KacaTelbHOU

22

Teopema 0 mpoU3BENCHUU OTPE3KOB
XOpA, TEOpeMa O MPOU3BEACHUHI
OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJIpaTe KacaTelbHOU

23

IIpuMeHeHue TeOpeM B PELLICHUHT
FEOMETPUUYECKUX 3a]1a4

24

IIpuMeHeHue TeOpeM B PELLICHUHT
FEOMETPUUYECKUX 3a]1a4




IIpuMeHeHue TeOpeM B PELLICHUHT

25 reOMETPUIECKUX 3a1a4
KonrpomnbHast pabora o teme

2% "ITIpeoOpa3oBanue mogoousl.
Mertpurueckue COOTHOLLIECHHUS B
OKpyx«HOCTH"
Omnpenenenne BEKTOPOB.

27 ®u3N4EeCKUN U TEOMETPUUECKUI
CMBICJI BEKTOPOB

)% CrnoxeHue 1 BEBIYUTaHHE BEKTOPOB,
YMHO)KEHHE BEKTOPa Ha YHCIIO

29 CrnoxxeHue 1 BEBIYUTaHHUE BEKTOPOB,
YMHO)KEHHE BEKTOPa Ha YHCIIO

30 CrnoxxeHue 1 BEBIYUTaHHE BEKTOPOB,
YMHO)KEHHE BEKTOpa Ha YHCIIO

31 PasnoxeHue Bekropa 1o ABym
HEKOJUIMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa
CkassipHO€ IPOU3BEICHHE BEKTOPOB,

33 €ro MPUMEHEHHUE ISl HaXOXKICHUS
JUTUH U YTJIOB
CkainsipHO€ IPOM3BEICHUE BEKTOPOB,

34 €ro MpUMEHEHHE TSl HAXOXKACHUS
JUTUH 1 YTJIOB

3 Pemrenue 3a1a4 ¢ moMoILBIO

> BEKTOPOB
36 Pemenue 3ama4 ¢ momoipro




BEKTOPOB

IIpuMeHeHre BEKTOPOB U1 PELICHUS

37
3a1a4d GU3UKU

18 KonrtponbHas paboTa 1o teme
"Bextopsr"

39 JlexapToBbI KOOPAMHATHI TOUEK HA
IIJIOCKOCTH

40 YpaBHeHHE IPAMOU

41 YpaBHeHHE IPAMOU

42 YpaBHEHHE OKPYKHOCTH

43 Koopaunatsl Touek nepecevyeHus
OKPY>KHOCTH U MPSAMOU
Meron KOOpAUHAT IIPU PELIEHUN

44 reOMETPUYECKUX 3a/1ay,
IIPaKTUYECKUX 3a/1a4
Meron KOOpAMHAT IIPU PELIEHUN

45 reOMETPUUYECKUX 3a]1aY,
IIPaKTUYECKUX 3a/1a4
Meron KOOpAMHAT IIPU PELIEHUN

46 r€OMETPUYECKUX 3374,
IIPaKTUYECKUX 3a/1a4
KonrpomnsHas pabora o teme

47 "JlexapTOBbI KOOPAUHATHI HA
mockoctu"

43 IIpaBuibHBIE MHOTOYTOJIbHUKH,

BBIYHCJICHUC UX DJICMCHTOB




49

Hucno n. JInuHa OKpy>KHOCTH

50 Yucno n. J{n1MHa 0Kpy>KHOCTH
51 JliHa 1yru OKpY>KHOCTH
52 Pannannas mepa yria
53 IInomanp kpyra, ceKTOpa, CErMeHTa
54 IInowmans kpyra, ceKTopa, CermeHTa
55 [Inowmane kpyra, ceKTOpa, CerMmeHTa
56 ITonsiTHE O NBUKEHUM IIJIOCKOCTU
57 [TapatenpHbIN IEPEHOC, IOBOPOT
58 [TapatenpHbIN IEPEHOC, IIOBOPOT
59 [TapatenpHbIN IEPEHOC, TOBOPOT
60 [TapautenpHbIN IEPEHOC, IIOBOPOT
61 IIpuMeHeHue ABUKEHUM ITPU
pELIeHNH 3a1a4
KonrpomnsHas pabota o remam
62 "IIpaBuiIbHBIE MHOTOYT'OJIbHUKHU.
OxkpyxHOCTb. [IBHKeHuUs mIockocTu"
63 [ToBTOpeHnue, 0600IICHNE,

cucremaTrusauus 3Hanuil. Msmepenue




Ir€OMETPUYECKUX BEIUUHUH.
TpeyronsHuku

64

[ToBTOpeHue, 0600IIeHHE,
CHCTEMAaTH3aIis 3HAHWH.
[TapannenbHble ¥ IEpIEHAUKYISIPHBIC
psiMbIE

65

[ToBTOpeHue, o6o0IIeHHE,
CUCTEMAaTU3aLUs 3HAHWUMN.
OKpY’>KHOCTb U KpYT.
I'eomeTprueckue MoCTpoeHus. YTl
B OKPY>KHOCTH

66

[ToBTOpeHnue, 0600IICHNE,
cHCTeMaTu3aIys 3HaHu. Bricanubie
1 OINMCAHHBIE OKPY>KHOCTHU
MHOT'OYT'OJIbHUKOB

67

HTorosas KOHTpoOJIbHas paboTa

68

[ToBTOpeHue, 0600IIeHHE,
cUCTeEMaTHU3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI' PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM
NpoBepseMoro .
pesyIsTaTA o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusi
6 I'eomerpus
Pacrnio3HaBaTh M3ydeHHBIE T€OMETPUUYECKHE (PUTYPBHI, ONPENeNATh UX
B3aMMHOE DACIOJIOKEHHE, H300pakaTb TeoMeTpudeckue (QUrypsl,
6.1 BBIIIOJIHATh YEPTEXHU IO YCIOBHIO 3aJaud. V3MepsATh JIMHEHHBIE U
YIJI0BBIE€ BETUYMHBI. PeliaTe 3a1auy Ha BBIYMCIEHUE AJIUH OTPE3KOB U
BEJIMYHH YIJIOB
Jlenatb rpyOyro OIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYHH MIPEIMETOB B
6.2 peanbHOM KM3HH, pa3sMEpPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh
pa3Mephl ATUX 0OBEKTOB I10 MOPSAKY BETUIHHBI
6.3 CTpouTh 4epTEXH K FTEOMETPUUECKUM 3a]a4aM
ITonp30BaTbCsl IpU3HAKAMU PAaBEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BaTh
6.4 MPU3HAKH U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH
3a1a4
65 IIpoBoauTh  JIOTMUYECKHME  PacCyXIEHHsT C  HCHOJb30BAaHUEM
' TrE€OMETPUUECKUX TEOPEM
ITonp30BaTbCA IIpU3HAKaMH paBeHCTBA IIPSIMOYTOJIbHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEJUaHbI, IPOBEAEHHON K TMIIOTEHY3€
IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA, B PELIEHUH T€OMETPUUECKUX 3a/1a4
Onpenenars napamienbHOCTh MPSMBIX C IOMOILIBIO YIJIOB, KOTOpPBIE
67 oOpasyer ¢ HUMHU cekymias. OnpeaensaTh NapasieTbHOCTh MPSIMBIX C
' IIOMOIIIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM IPSAMOM O TOYEK
JAPYrou NnpsMoi
6.8 Pemate 3a1aun Ha KieT4aTol Oymare
69 [IpoBOIMTE BBIYMCICHUS W HAXOAWUTh YHUCIOBbIE M OyKBEHHBIC

3HA4YCHUA YIJIOB B TCOMCTPHUUCCKHUX 3aJadax C HUCIOJIb30BAHUEM




CYMMBI YIJIOB TPEYI'OJBHUKOB U MHOI'OYTI'OJBHUKOB, CBOMCTB YIJIOB,
00pa30oBaHHBIX TIPH [E€PECEYEHHM JIBYX MapauIeNbHBIX IPSMBIX

cexylieil. PemaTe npakTudecKkue 3a1auu Ha HaX0XKICHUE YIJIOB

Bna;[eT b ITOHATHEM reoMCTPUUICCKOTO MECTa TOYCK. YMmerb

6.10 OIpeNeNiATh OMCCEKTPUCY yIila W CePEeJUHHBIN NEepHeHAUKYISAp K
OTpE3KY KaK Fr€OMETPUUECKHE MECTA TOUEK
@opMyIupOBaTh OIpPENEIEHHUS] OKPYKHOCTH U Kpyra, XOpIsl U
6.11 IMaMeTpa OKpPYKHOCTH, IIOJb30BaTbCsi MX CBOMCTBaMHU. YMETh
IIPUMEHSATH 3TH CBOMCTBA MPU PELIEHUU 3a]a4
Bnagers NoOHSATHEM ONHMCAHHOM OKOJIO TPEYrOJbHHMKA OKPY>KHOCTH,
yMeTh HaxoauTh e€¢ ueHtp. Ilomp3oBatbes (akTaMH O TOM, 4TO
6.12 OUCCEKTPUCHI YTIJIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHON TOUYKE, U O
TOM, YTO CEPEIMHHBIE NEPIEHIUKYJSAPHl K CTOPOHAM TPEYrOJbHUKA
MIEPECEKAIOTCS B OJJHOM TOUKE
Biagers mnoHATHEM KacaTeIbHOM K OKDPYKHOCTH, IIOJIb30BAaThCS
6.13 TEOpEMON O MEPHEHIUKYISPHOCTM  KacaTeJIbHOW MW pajuyca,
MPOBENEHHOTO K TOUKE KACaHUs
6.14 Ilonb30BaTbCs NMPOCTEUINUMU T'€OMETPUUYECKUMHU HEPABEHCTBAMU,
' MIOHUMATh UX MPAKTUYECKUI CMBICI
6.15 IIpoBOAUTH OCHOBHBIE TI'€OMETPUUECKHUE ITOCTPOECHHUS C IOMOIIBIO
' LUPKYJIS U JINHEHKH
8 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHust
pe3yJbTara
6 I'eomerpus
6.1 PacniozHaBaTh OCHOBHBIE BH[bI YETHIPEXYI'OJBHUKOB, MX JJIEMEHTHI,
' I10JIb30BAThCSI UX CBOMCTBAMU NP PELIEHUH T€OMETPUYECKUX 3aau
62 IIpuMeHATh CBOMCTBA TOYKM NEPECEUEHMs] MEOUAaH TPEYTroJbHUKA
' (meHTpa Macc) B pelieHuu 3a1a4y
63 Bnagers mnoHATHEM cpenHEH JIMHUM TPEYTrOJIbHUKA W TpPAICLHH,

MNPpUMCHATL HX CBOMCTBA npu pelICHUKU TCOMCTPUYCCKUX 3a/ady.




ITonb3oBarbest Teopemoit Paneca U TEOPEMON O MPONOPLUOHATIBHBIX

OTpEC3Kax, NPUMCHATDH UX U PCIICHUA IPAKTUYCCKUX 3aaa4

6.4

[IpumeHsTP TpU3HAKM MONOOMS  TPEYTOJILHUKOB B PEIICHUH

rCOMCTPHUUYCCKUX 3aavd

6.5

[Tonp3oBaTbesa Teopemoit Iludaropa s pemeHUss reOMeTpUYECKUX U
IIpakTU4ecKuX 3anad. CTpouTb MaTeMaTHYeCKyl0 MOJENIb B
[IPAKTUYECKUX 3a7a4ax, CAMOCTOSITEIIBHO JEIaTh YEPTEK U HAXOIUTh

COOTBCTCTBYIOIIUEC JJIMHBI

6.6

Biagets NOHATHSAME CHMHYCAa, KOCHHYCa M TaHI€HCA OCTPOrO YIJa
MPSIMOYTOJIBHOIO TpeyrojabHuKa. Ilonb30BaTbCsd 3TUMHU MOHATUAMU

JUI PCIICHUS MMPAKTUYCCKUX 3a1a4

6.7

Bbruncnare (pa3inuyHbBIME CIIOCOOaMH) IJIOMIAAb TPEYTOJIbHUKA H
IUIOIIA MHOTOYTOJNBHBIX (uryp (mone3ysich, TIe HE00XO0AUMO,
KaJIbKyJIATOpOM). IIpUMEHATH MONy4eHHbIE YMEHUS B MPAKTHUYECKUX

3amagax

6.8

BitageTs NOHATUAMY BIMCAaHHOTO U LIEHTPAJIBHOIO YIJIA, UCIIOIb30BATh
TEOPEMBbI O BIMCAHHBIX yIJaX, yIjlax MEXIY XOpAaMH (CEKyLIUMH) U
yrile MEXIy KacaTeJIbHOM M XOPAOH IIPU PELIEHUU I'€OMETPUYECKHUX

3agda4

6.9

Bna;[erb IIOHATHEM OIIMCAHHOI'O ‘ICTBIpéxyFOJII:HI/IKa, IMPUMCHSTH

CBOMCTBA OIIMCAHHOT'O YETHIPEXYTOJIbHUKA [IPU PELICHUH 3a1a4

6.10

[IpuMmeHAT, NOJNyYEHHbIE 3HAHUA HAa MPAKTUKE — CTPOUTH
MAaTEMaTHYECKUE MOJENM I 3a/ad PEAIbHOM KU3HU U MPOBOJUTH
COOTBETCTBYIOIIME BBIUYUCICHUS C MNPUMEHEHHWEM TMOJ00us U

TPUTOHOMETPHH (TIOJIB3YSCh, I'/Ie HEOOX0AUMO, KAIbKYJISATOPOM)

9 KITIACC

Kox
NpoBePsIEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHusi

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (YHKIHUU OCTPHIX YIJIOB, HAXOJUTH C UX

IMOMOIIIBIO PA3JIMYHBIC JJICMCHTBI IMPAMOYI'OJIBHOIO TPCYTOJIbHHUKA




(«pemieHMEe  MPSAMOYTOJIBHBIX — TPEyroyibHUKOB»). Haxomute  (c

MOMOIIIBIO KaIbKYJISATOPA) JUTMHBI U YTIIbI 711 HETaONMUYHBIX 3HAUEHUH

6.2

ITonb3oBarbCst bopmymnamu [IPUBEACHHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECCTBOM JUIS HAXOXKIACHUS COOTHOILICHWM

MCXKIY TPUTOHOMECTPUICCKUMU BCIIMYNHAMU

6.3

Hcnons3oBarh TEOpPEMBI CHHYCOB M KOCHHYCOB Il HAXOXKICHHUS
Pa3IMYHbIX JIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJIBHUKOBY),

IIPUMEHATH UX IIPU PELICHUN T€OMETPUYECKUX 3a1a4

6.4

Brnanerp monATHSMH TpeoOpa3oBaHusl IMOA00MS, COOTBETCTBEHHBIX
3NIEMEHTOB MOA00HBIX (uryp. Ilomb3oBaThCsi CBOWCTBAMH MOJ00MS
MPOU3BOJIBHBIX (UTYp, YMETh BBIYMCIATH JUIMHBI M HAXOAUTH YTJBI y
nonobHbIX ¢uryp. [IpuMeHsTH CBOHCTBA MOMOOMS B MPAKTUYECKHX
3ajayax. YMeTb NPUBOIUTH NpPUMEpPHl TOAOOHBIX Quryp B

OKpY’KaroIlleM MUpe

6.5

Ilonw30Barbes TeOpEMaMH O TMPOU3SBCIACHUN OTPE3KOB XOpHd, O

MPOU3BCIACHUN OTPE3KOB CCKYIIUX, O KBAApPaTc KacaTeJIbHOM

6.6

Ilons30BaTbCcst BEKTOpPaMH, IIOHMMATb HMX TE€OMETPUYECKUH H
(¢u3NYeCKUil CMBICT, MPUMEHATh UX B PEIICHHMM FEOMETPUUYECKHX WU
¢usnveckux 3anad. [IpUMEHATH CKaIIpHOE MPOU3BEACHUE BEKTOPOB

JUI HaXOXKJACHUSA JJIMH U YIIJIOB

6.7

ITons30BaThCS MCTOAOM KOOpAWHAT Ha IJIOCKOCTHU, MPUMCHATH €TO B

PCIICHUU T'COMCTPUUCCKUX U NIPAKTUYCCKUX 3a1a4

6.8

Brnagers NOHATUAMM  NPAaBWIBHOIO  MHOIOYIOJIBHHKA,  JUIMHBI
OKPY’KHOCTH, [UIMHBI JOYTM OKPYXKHOCTM U PaJUaHHOM MEphI YyIJIa,
YMEThb BBIYHCIATH IUIOWAAb Kpyra M ero yacre. IIpumensarts

MOJIYUYCHHBIC YMCHUS B IPAKTUYCCKHUX 3ajadax

6.9

HaxonuTh ocu Wiy HEHTPbl CHMMETPUU (QUTYp, IPUMEHSTH JIBHKECHHS

IJIOCKOCTH B MIPOCTEUIINX CITydasix

6.10

[IpuMmeHAT, NOJNIyYEHHbIE 3HAHUA HAa MPAKTUKE —  CTPOUTH
MAaTEMaTHYECKUE MOJENM I 3a/ad PEAIbHOM KU3HU U MPOBOJUTH
COOTBETCTBYIOIIIME BBIUYUCICHUS C MNPUMEHEHHWEM TMOA00us U

TPUTOHOMETPHUYECKUX (YHKUUN (MONB3ysCh, THe HE00XOAUMO,




KaJIbKYJIITOPOM)

INPOBEPAEMBIE 2JIEMEHTBI COAEP) KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
HauansHnele nouatus reomerpun. Todka, mpsimasi, OTpe30K, JIyd. Yoyl Buabl
6.1 yrioB. BeprukanbHele UM CMeXHBIE YIubl. buccexkrpuca yrna. Jlomanas,
MHOI'OYyroJibHUK. [IapaiebHOCTh U IEPIIEHIUKYIIIPHOCTD IIPSMBIX
62 Cummerpuunsie  ¢urypsl. OCHOBHbIE CBOMCTBA OCEBOW CHMMETPHHU.
' IIpuMepsl CHMMETPHUM B OKPYKAIOLIEM MUPE
63 OcCHOBHBIE IIOCTPOEHMSI C TOMOILBIO IUPKYJIS U JUHEHKU. TpeyronbHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOepeHHBII ¥  pPaBHOCTOPOHHHMM  TpeyrojbHUKU. HepaBeHCTBO
' TpEYroJIbHUKA
65 CpoiictTBA M TpU3HAKUM PAaBHOOENPEHHOro TpeyronpHuka. IlpusHaku
' PaBEHCTBA TPEYTrOJIBHUKOB
6.6 CpolicTBa 1 IIpU3HAKU NapauIeabHBIX OpsiMbIX. CyMMa yIJIOB TPEYroJbHHKA.
' Buemnue yrisl TpeyroJibHUKa
[IpsimoyronpHblii  TpeyroibHUK. (CBONHCTBO MEAMaHbl MPSMOYTOJIBHOIO
6.7 TPEyrojbHUKA, IPOBEAEHHOM K runoreHyse. [IpusHaku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJILHUKOB. [IpSAMOYIrOIbHBINM TPEYTOJIBHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopemMa o OouyblieM yrie ©  OoJiblIell  CTOpOHE
TpeyroibHuKa. [IepreHuKysp 1 HaKJIOHHAast
6.9 I'eomerpuueckoe MecTto TOYeK. buccekrpuca yria U CEepeIUHHBINA
' MEPIEHIUKYIISP K OTPE3KY KaK TEOMETPUYECKHE MECTa TOUEK
6.10 OkpyXHOCTb M KpyI, XOopJa M JAuaMeTp, HuX CBoiicTBa. B3aumHoe

pacloo)KeHUe OKpY)KHOCTH M mpsMoil. KacatenpHass M cekymas K




OKPYXHOCTH

Oxpy’KHOCTb, BIHMCAHHas B yroji. BrucaHHas M onucaHHas OKpY>KHOCTHU

6.11
TPEYTOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
6.1 UYerslpéxyrosnbauku. [lapamnenorpamMm, ero Npu3HaKu U CBOKMCTBA
6.2 [IpssMoyroapHUK, pOMO, KBaapaT, UX MPU3HAKU U CBOWCTBA
63 Tpaneuus, paBHoOOKas Tpaneuus, e€ cBOHCTBa U mpu3Haku. [IpsiMoyronpHas
' Tpaneuus
64 Meron ynsoeHuss Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TE€OpeMa O IPOIOPLIUOHAIIBHBIX OTPE3Kax
6.5 CpenHue TMHUM TPEyTroibHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHUKa
6.6 [Tomobue TpeyroabHUKOB, KoddduuumeHnt mnonodus. I[IpusHaku momoOus
' TpeyroibHUKOB. [IpuMeHeHre mogoous npu pereHu MPaKTUIeCKUX 3a1a4
67 @opmynbsl UIA  IUIOMIAAM  TPEYrojbHUKA, TapajuienorpamMma, pomba Hu
' Tparnenun
63 CpoiictBa miomazneil reomerpuueckux ¢uryp. OTHOLIEHHE TUTOIIAeH
' MOJIOOHBIX (UTYD
6.9 Beruncnenue miomanei TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOH
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pereHun
' IIPaKTUYECKUX 3a/1a4
CuHyc, KOCHHYC, TaHI€HC OCTpPOrO yIjla IpPSIMOYTOJIBHOIO TPEYTOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  [pUTrOHOMETpUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°
610 BrnucanHble ¥ LEHTpaJbHBIE YIUIBL, YIOJI MEXKJY KacaTelbHOM U XOpAOH.
' VYTiIbl MEXIY XOpJIaMU U CEKYIIUMU
6.13 BrucanHbIe ¥ ONIMCAaHHBIE YETBIPEXYTOJIbHUKU
6.14 B3aumHoe pacrnoniokeHue OByX OKpykHOcTed. KacaHume oOKpyx)HOCTEH.

OOmire KacaTeabHbIE K IBYM OKPY>KHOCTSIM




9 KITIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. DOPMYJIbI TPUBENECHUS
Pemrenne tpeyrosbHUKOB. TeopeMa KOCMHYCOB M T€OpeMa CHUHYCOB. Perienue
6.2 IIPAKTUYECKUX 3a/ad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue nomobus. [logodue cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o0 pou3BeENEHNUN OTPE3KOB XOPJA, TEOPEMBI O IPOU3BEIACHUN OTPE3KOB
' CEKYILIUX, TEOpEMa O KBaJipaTe KacaTelbHOU
Bekrop,  nmnumHa  (MOAyJdb) — BEKTOpA,  COHANPABIEHHBIE  BEKTOPHI,
65 IIPOTUBOIOJIOKHO ~ HAIPABJIEHHBIE BEKTOPbI, KOJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMu. Pa3io)keHne BEKTopa 10 IByM
HEKOJUJIMHEAPHBIM BEKTOPaM
6.6 Koopaunarts! BekTopa. CkalsspHOE IPOU3BEIECHUE BEKTOPOB, IPUMEHEHUE JUIA
' HAaXO0>K/IeHUs JUIMH U YIJIOB
JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. YPAaBHEHUS NPAMOU U OKPY>KHOCTHU B
6.7 KOOpJMHATAX, [IEPECEUEHUE OKPYKHOCTEW U MpAMBIX. MeToa KOopauHaT U €ro
IIPUMEHEHHE
6.8 IIpaBuibHBIE MHOTOYT OJIBHUKH
69 JlnnHa okpykHOCTH. ['pagycHas u paguaHHas Mepa yrila, BBIYMCIEHUE JUIMH JyT
' OKPYKHOCTEN
6.10 IInomanp kpyra, ceKTOpa, CErMeHTa
611 JIBIDKEHUS TUIOCKOCTH W BHYTPEHHHE CHMMETpUH GUryp (3IeMeHTapHbIe
' npeacrasienus). [lapannensusiit nepenoc. [loopot




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OFPA3OBAHUS

Kon
NMPoOBEPSIEMOr0
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3yJibTaTamM
OCBOCHHSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMBbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHHe onepupoBarbh IOHATUSMU: MHOXKECTBO, ITOAMHOKECTBO,
OlepallM¥ HaJ MHOXECTBAMM; YMEHHUE OIEpUPOBATH ITOHATUAMM:
rpad, cBs3HBIA Tpad, OepeBO, LUK, TPUMEHSITh UX IMPH PEIICHUH
3aJa4; YMEHHE MCII0JIb30BaTh IpapruECcKOe MPEICTaBICHUE MHOXKECTB
JUIsL OIMCAHMS PEANIBHBIX MPOLIECCOB U SIBICHUM, IIPU PELICHUH 3a1a4

U3 JpyruX y4eOHBIX MMPEIMETOB

YMeHue onepupoBarh MOHATHUAMM: OIPEACICHUE, aKCUOMa, TEOpeMa,
JOKA3aTeIbCTBO; YMEHHE pPAaclO3HAaBaTb HCTUHHBIE M JIOXKHBIC
BBICKA3bIBaHUsA, IPUBOAUTH IIPUMEPBI U KOHTPIPUMEPBI, CTPOUTH

BbICKAa3bIBAHHWA U OTPULIAHUA BBICKA3bIBAHUIM

YMeHue onepupoBaTh NOHATHUSAMHU: HATYPAJIBHOE YHUCIO, MPOCTOE H
COCTaBHOE 4YHUCIO, JACIUMOCTb HAaTypaJbHBIX YHUCE, IPU3HAKU
JIETMMOCTH, LIEJI0€ YHCIIO0, MOAYJb YHCla, OOBIKHOBEHHAas ApoOb M
JecATUYHasi JpoOb, CTAaHIAPTHBIA BUJ YMCIA, PAMOHAIBHOE YHUCIIO,
UppalMOHAIEHOE YMCJIO0, apU(PMETHYECKUHd KBaJpaTHBI KOPEHb;
YMEHUE  BBIIOJIHATH JEWCTBUSA C  YHCIAMU, CpPaBHMBATb U
yHOpAIOYMBATh YHCIA, IPEACTABIATH 4YHMCIA Ha KOOPAMHATHOU
IpsIMOM, OKPYIUIATH 4YHMCJIA; YMEHUE JENaTh IPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCIICHUI

YMeHue OmnepupoBaTh MOHATHUAMU: CTENEHb C LEJIBIM IOKa3aTelieM,
apu(pMETHYECKHI KBaJpaTHBI KOPEHb, MHOTOWICH, ajredpanydeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHOW CTENEeHH
OoJsibllle €AMHUIBI; YMEHHE BBINOJHATH pacd€Tbl 1Mo (opMmysam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH H
BBIPQXKCHUH C KOPHSIMH, Pa3jIoKEHHE MHOIOWIEHAa HAa MHOXXHUTENH, B
TOM YHCJIE€ C HCIOJIb30BaHHEM (OPMYJI pa3HOCTH KBaJapaTOB U

KBaJpara CyMMBI U Pa3HOCTH

YMenue OIICPpHUPOBATH MMOHATHUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHHUC C




OJHOW TIEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE pellaTh JIMHEHHBIE U KBaJpPAaTHbIC YPABHEHUS,
IpOOHO-pallMOHANBHBIE YPABHEHUS C OJHOM IEPEeMEHHOM, CHUCTEMBI
JBYX JUHEUHBIX ypPaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JApPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHCJIE IIPU PEIICHUU 33134 U3 APYTUX IPEIMETOB
U IDPAKTUYECKUX 3a7a4; YMEHHE UCIIOJIb30BaTh KOOPAUHATHYIO
OpSIMYI0 U KOOPAWHATHYIO IUIOCKOCTh JJISI MU300paKeHHs peIIeHUN

YPaBHEHHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: QYHKUHUA, TpaduK QYyHKIUU, HYIH
¢byHKIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH
BO3pacTaHus, yObIBaHWs, HauOOJbIIeE M HaUMEHbIIEE 3HAYCHHS
byHKUIMN; yMEHHE OIIEPUPOBATH MOHATHUSMHU: npsMast
MPONOPIHOHAIBHOCTh, JTUHEWHAs (YHKUUS, KBaApaTUYHas (QyHKIUS,
oOpaTHasi TPOMOPLUOHATIBHOCTH, Mapalojia, TunepObona; yMeHHe
CTpoUTh TpaduK GYHKUIUHN, UCTIOIB30BATh IPa(UKU Ui ONpeIEICHUs
CBOWCTB IMPOILIECCOB U 3aBUCUMOCTEH, Ul pelIeHHs 3a1ad U3 JAPyrux
y4eOHBIX TPEAMETOB U peaJlbHOM JKU3HU; YMEHHE BBIpaXaTh

(dhopMyIIaMi 3aBUCUMOCTH MEKY BETHIYNHAMU

YMeHue OIIEpUPOBATH ITOHATUSAMU: II0CJIEI0BATENBHOCTD,
apupmeTHyecKass M~ TeOMEeTpUYecKas  IPOrPEecCHH;  YMEHHE
UCIOJIb30BaTh CBOMCTBA MOCJIENOBATEIBHOCTEH, (POPMYJIBI CYMMBI H
o0IIero 4jeHa MpHU peleHUH 3ajad, B TOM YHCIE 3a7ad U3 APYTHX

Y4E€OHBIX MPEAMETOB U PEATbHOMN KU3HU

YMeHue pemars 3aJaud pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLIEHTHI,
JIOMM W YacTH, MABIKEHHE, pPabOTy, ILIEHy TOBApOB U CTOMUMOCTb
MOKYIIOK M YCITyT, HAJIOTH, 331a4H U3 00JIaCTH YIPaBICHUS JTHYHBIMU U
CeMEeWHBIMM  (PUHAHCAMM); YMEHHE  COCTaBIISATh  BBIPAKEHHUS,
YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3aJauH,
MCCIIEIOBATh MOJTYYEHHOE peIleHHe M OLEHUBATh MPaBJIONOJ00HOCTh

IMOJIYUCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHUAMH: (UTypa, TOYKA, OTPE30K, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTrOJIbHUK, TPEYTOJIbHHUK, PaBHOOEIPEHHBIH
U PaBHOCTOPOHHMM TPEYrOJIbHUKHU, NPSAMOYTOJIbHBIM TPEYTrOIbHUK,

MennaHa, OMCCEKTpHCa M BBICOTA TPEYTOJbHHMKA, YETBIPEXYTONBHHUK,




napajiesiorpaMM, poM0O, TPSAMOYTOJIBHUK, KBajpaT, Tpareuus;
OKPY’KHOCTb, KPYTI, KacaTejabHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemaTth 3aJa4d, B TOM YHCJE U3 TOBCEIHEBHOM
KU3HHU, HA HAXOXKICHHE I€OMETPUYECKUX BEIUYMH C IPUMEHEHUEM

M3YYEHHBIX CBOICTB QuUryp u hpakron

10

YMeHue omnepupoBaTh MOHSATUSMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJBbHUKOB; MapaJUIeNbHOCTh U TEPICHIUKYISIPHOCTh MPSIMBIX,
Yroid MEKIy TMPSIMbIMHU, TMEPHEHAUKYISP, HAKIOHHAS, TPOCKITHS,
nonobue Guryp, nooOHbIE TPEYTONHHUKH, CAMMETPHUSI OTHOCHTEIHHO
TOYKH WM TPSIMOW; YMEHHE DPACIIO3HABAaTh PABEHCTBO, CUMMETPHIO W
nonobue Quryp, mapaienbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX B

OKpY>KaroIlleM MUpe

11

YMeHHue onepupoBaTh IOHATUAMM: JUIMHA, PACCTOSHHUE, YIOJI
(BenMuMHA yrjla, CUHYC M KOCHHYC YyIJIa TPEyroJIbHHMKa), IUIOIIAJIb;
YMEHHE OLIEHUBATh pa3Mepbl MPEAMETOB U OOBEKTOB B OKPY)KAIOLIEM
MHUpPE; yYMEHHE MpPHUMEHATh (OpPMyJIbI TepUMeTpa U  IUIOIIAIH
MHOTOYTOJILHUKOB, JUIMHBI OKPYXXHOCTH M IUIOIIAAH Kpyra, o0Obema
PSIMOYTOJIBHOIO Iapajuleeluea; yMEHUE IPUMEHATHh IMPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOIICHUS I

BBIUHCIICHUS JUIMH, PACCTOSIHUM, TUIOLIANEN

12

YMmenue u300pakaTh IUIOCKME (UIYypl ©W HUX KOMOHMHALUWH,
POCTPAHCTBEHHBIE (UTYPbl OT PYKH, C TIOMOULIbIO YEPTEKHBIX
MHCTPYMEHTOB M 3JIGKTPOHHBIX CPEICTB MO TEKCTOBOMY WU

CHUMBOJIbBHOMY OIMMCAHUIO

13

YmMmenue OIICpHUpPOBAThH IIOHATUAMMU npsAMOYTroJibHasd cucreMma
KOOpAUHAT, KOOpAWHATHI TOYKH, BCKTOD, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHCJIO, CKAIISIPHOC MPOU3BCACHNUC BCKTOPOB;
YMCHUC HCIIOJIB30BAaTh BCKTOPBI MU KOOPAWHATBHI JIA MPCACTABJIICHHUA
AaHHBIX MW PpCHICHUA 3ada4, B TOM YHCIC H3 APYIUX y‘ICGHI:IX

IIPEAMETOB U peabHOM KU3HU

14

YMeHue OmepupoBaTh IOHATUAMHU: CTOJOMKOBBIE U  KPYIOBBIC
aUarpaMMmbl,  TaONMUIBL, cpenHee  apudMeTHdeckoe, MeAHaHa,
HauOoJpIllee ¥ HAaMMEHBIIEEe 3HAUYEHUS, pa3Max YHCIOBOTO Habopa;

YMEHHE  W3BIEKaTb, HWHTEPIPETUPOBaTbH M  MPeoOpa3oOBHIBATH




uHpOpPMAIIMIO, TPEICTaBIEHHYI0O B TaONIMIAX M Ha JuarpamMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKU PEaJbHBIX IPOLIECCOB U
ABJIICHUH; yMEHHME paclo3HaBaTb W3MEHUUBBIE BEJIWYMHBI B

OKpY>KaroIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIM ONBIT (CIydyalHbIN
HKCTIIEPUMEHT), D3JEMEHTapHOEe COOBITHE (PJIEMEHTApHBIH HMCXOJ)
CIly4ailHOrO OMbITa, CIy4aifHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAaXOJUTh BEPOSITHOCTU CIYYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COOBITHUSIMH;, YMEHHUE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOTO mepedopa M ¢ HCIOJIb30BaHHEM
[IpaBWJIa YMHOXXEHHS, YMEHHME OLIEHUBAaTh BEPOSITHOCTU pEAJIbHBIX
COOBITHI M SIBIEHUH, MOHUMATh POJb MPAKTHYECKH IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpYXarollleM MHpEe U B KHU3HH;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI M €r0 POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BBIOUPATh TOMXOASIIUNA W3YYCHHBIH METOA JUIS PEIICHUS
3a7a4i, NPUBOAUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOAE U )KU3HH, PACIIO3HABATH NPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B
HCKYCCTBE, OIMCHIBaTh OTJEJbHBIC BBLIAIOLIHUECS  PE3YJbTaThI,
MOJIyYEHHBIE B XOJI€ PAa3BUTUS MAaTEMAaTUKUM KakK HAyKW, MPUBOJIHUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUMA U UX aBTOPOB B OTEUECTBEHHOU

1 BCEMUPHON UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Hucna v BBIYUCIEHUS

1.1 Hatypanbnsle u nensie uncina. [Ipu3Haku JeIMMOCTH LENBIX YUCET

12 OOBIKHOBEHHBIE M JECATHYHBIE  JpoOM,  TPOLEHTH,  OECKOHEUHBIE
' MePHONYECKUE APOOH

3 Panrionanbupie  yncna.  Apudmerndeckue omepanud ¢ - palMOHATBHBIMU
' YHUCITaMHU

14 JleiicTBuTEeNnbHBIE YHcTa. ApHPMETHUYECKHE OmNepaldd C JACHCTBUTEIHHBIMHU
' YHUCITaMHU

s [TpuGnnxEHHbIE BBIYMCICHUS, TpaBHJIA OKPYIJIEHUs, NPUKUAKA U OLEHKa
' pe3ysbTara BEIYMCICHUN
2 AnrebpanuecKie BHIPAKEHHS

2.1 bykBeHHbIE BbIpaXKeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU)

55 Crenenp c nenplM mnokaszateneM. CTENeHb C palMOHAJIbHBIM I1OKA3aTeIIEM.
' CaolicTBa cTeneHn

23 MHorousieHsl

24 Anrebpanueckas 1poOb

5 s Apudmernyeckuit KOpEHb HaTypajabHOU CTEIEHHU. JHencrBus c
' apu(pMETHYECKIMH KOPHSMU HAaTypaJIbHOW CTENEeHU
3 VYpaBHEHMS U HEPABEHCTBA

31 Llenbie u apoOHO-panMoOHaNIbHBIE ypaBHEHHs. CHCTEMBI W  COBOKYIHOCTH
' YPaBHEHUH

- Llenbie u ApoOHO-palMOHANBHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

33 Pemenue TekcToBBIX 3a1a4

4 YucnoBele NOCIEI0BATENBHOCTH

4.1 ITocnegoBaTensHOCTH, CIIOCOOBI 3a4aHUs IOCIEN0BATEILHOCTEN

4.2 Apudmernyeckass UM TeoMeTpuueckas mporpeccud. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIUKN
@ynkuus, crnocodsl 3amanus ¢yHkuumu. ['padux  ¢yHkumu. OOnactb
oIpeJieNIeHUs] 1 MHOXKeCTBO 3HaueHuil ¢ynkiun. Hynu gynkiuu. I[pomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl H
MUHUMYMBI (pyHKIMu. HauOomnblliee M HauMeHbIlee 3HaYeHUE (YHKIUU Ha
MIPOMEXKYTKE
6 Koopaunats! Ha npsMOi U TNIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapTOBBI KOOPAMHATBI HA IUIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GUTypsl 1 UX CBOHCTBA
7.2 TpeyronpHuk
7.3 MHOroyronsHIUKU
7.4 OKpY>KHOCTb U KpyT
7.5 N3mepeHune reoMeTpu4eCcKux BEIIMYUH
7.6 BekTopsl Ha IIIOCKOCTH
8 BeposiTHOCTB U cTatucTuka
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepostHOCT
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /151 YYHEHUKA

Artanacan JI.C., byty3os B.®., Kanomues C.b. u ap.//MatemaTuka.

['eomeTpust. 7-9 knaccel. bazobiii ypoBeHs. Yueonuk: AO "U3natenscTBo"
[Ipoceemenue", 2023

METOANUYECKHUE MATEPHAJIBI IS YUUTEJIA

Aranacsu JI.C., byty3oB B.®., Kagomiies C.b. u ap.//Martematuka.
['eomeTpust. 7-9 knaccel. bazobiii ypoBeHs. Yueonuk: AO "U3natenscTBo"
[Ipoceemenue", 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://myschool.edu.ru/



HOACHUTEJIBHAA 3AIINCKA

B coBpemeHHOM 1IU(POBOM MUPE BEPOATHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJBIIYI0 3HAUUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUIOKEHUH, Tak
U UX pOJIM B 00pa3oBaHUU, HEOOXOAMMOM KaXKJIOMY udelloBeKy. Bo3pacraet uucio
npodeccuii, pu OBIAJIEHUH KOTOPIMU TpeOyeTcs Xopolias 0a30Basi MOAr0TOBKA
B 00JacTH BEpPOSATHOCTHU U CTAaTUCTUKH, Takas MOATOTOBKA BaKHA s
MPOIOKEHUsT 00pa30BaHUs U JJisl YCTEIIHON MPodeCCHOHAIBHON Kaphephl.

Kaxplii 4enoBek MOCTOSSHHO MPUHUMAET PEIICHHs] Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JJis 0OOCHOBAHHOI'O MIPUHSITHUS PEIICHUS B YCIOBUAX HEAOCTATKa
Wi n30bITKa HHGOPMAIIMH HEOOXOIUMO B TOM YHCJIE XOPOIIO C(HOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILICHUE.

NMenHo moO3TOMYy OCTpO BCTalla HEOOXOIUMOCTh CHOPMHUPOBATH Y
oOyyJaromuxcs QyHKIIMOHAIBHYIO TPAaMOTHOCTh, BKIIOUAIOIIYIO B Ce0sl B KAUECTBE
HEOTBEMJIEMOW  COCTABIAIOIIEW  YMEHHUE  BOCIPUHUMATL W KPUTHUYECKHU
aHAJTU3UPOBATH MHPOPMAIIUIO, IPEICTABICHHYIO B PA3IMYHBIX POopMaxX, TOHUMATh
BEPOSITHOCTHBIN XapakTe€p MHOTUX peajbHbIX MPOIECCOB U 3aBUCUMOCTEM,
MPOU3BOAUTH IPOCTEUIINE BEPOATHOCTHBIEC PACYETHI.

3HAKOMCTBO B YYEOHOM Kypce€ C OCHOBHBIMHU MPUHIIUIIAMHU cOOpa, aHaIU3a U
MpEACTaBICHUS aHHBIX U3 Pa3IMYHBIX cep XKU3HU 00IlecTBA U TOCyJapcTBa
npuodIaer o0ydJarolmuxcss K OOIIECTBEHHbIM UHTepecaM. V3ydyeHue ocHOB
KOMOWHATOPUKHU pPa3BUBAET HABBIKM OpraHu3aluu mnepedopa M MmoAcd€Ta 4ucia
BApUAHTOB, B TOM YHCJI€ B MPUKIAJHBIX 3aJa4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUHU
rpadoB co31aéT MaTeMaTUueCcKuil PyHaaMeHT st GOPMUPOBAHUS KOMIIETCHITUHN B
obnactu uHpopMaThKU U IUGPOBBIX TexHOoNoruu. [Ipyu M3yuyeHuu CTaTUCTHKU U
BEPOSITHOCTH O00OTaIlaloTCsl MPEeACTaBICHHUs OOydYalolUXCsi O COBPEMEHHOM
KapTUHE MUpa U METOJax €ro HccieaoBaHus, (popMUPYETCS MOHUMAHUE POJIH
CTATUCTUKHU KaK UCTOYHHMKA COLMAIBHO 3HAYMMOMN MH(OpPMALINK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT O MBIIIICHHUS.

B cooTBeTcTBHMU € JAaHHBIMHU LIEJISIMH B CTPYKTYpe IporpaMMbl y4eOHOrO
Kypca «BeposTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIEr0o 0Opa3oBaHUs BbIIACICHBI
CIEeAYIONINE COAEpKaTeNbHO-MeTOouUeckrue JTuHUM: «llpencraBienne JaHHBIX U
onmucaTeiabHas CTaTUCTHKa», «BeposTHOCTB», «DIEeMEHThl KOMOUHATOPUKIY,
«BBeneHne B Teopuio rpadoy.

Conepxxanue nuaun «IIpencraBieHne TaHHBIX U ONMUCATENIbHAS CTATUCTUKA
CIIY>KAT OCHOBOM st (OpMHUPOBAHUS HABBIKOB PaOOThI ¢ HH(pOpMAIUEH: OT
YTeHUST W UHTEepHpeTanuu UHpopMalu, MpeACTaBIEHHOM B TalOluIax, Ha
auarpamMmax W rpadukax, 10 cOopa, NpeJCTaBlICHHUs W aHalu3a JaHHBIX C
WCIOJIb30BAaHUEM CTAaTUCTUUYECKUX XapPaKTEPUCTUK CPEIHUX U PaCCEUBAHUS.
PabGortass ¢ gaHHbIMU, OOydYalolMecs ydaTcsli CUUTHIBATh W HHTEPIPETHUPOBATH



JAHHbIC, BBIJIBUTaTh, APTYMEHTUPOBATH M KPUTHUKOBATh IMPOCTEUIINE THUIIOTE3HI,
Pa3MBIIUIATh HaJl (PAKTOpaMH, BBHI3BIBAIONIMMU U3MEHYMBOCTH, M OLIEHUBATh UX
BIIUSIHUE HA PACCMATPUBAEMBbIE BEJIMYUHBI U MPOLIECCHI.

MHTYyWTUBHOE NPENCTABICHUE O CIy4alHOU WU3MEHYUBOCTH, HUCCIIENOBAHUE
3aKOHOMEPHOCTEM M TEHACHUMW CTAaHOBUTCS MOTHUBHUPYIOLIEM OCHOBOW [UJIA
W3y4YEeHUsI TEOPUU BEPOSITHOCTEW. bonblmioe 3HaUYeHHME HMEIOT MNPAKTUYECKHE
3aJJaHUs], B YACTHOCTH OMBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJICIISIMU.

[lonsiTue BEpPOSATHOCTHM BBOAMUTCS KaK Mepa MpaBAoONoAoOUsl CIy4ailHOrO
coObiTusa. Ilpu wu3yueHun y4eOHOro Kypca oOOydYarolmuecsi 3HAKOMSTCA C
NPOCTEUIINMUA  METOAAMU  BBIYMCICHUsS  BEPOATHOCTEM B CIIYYalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU HCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U pelIaTh O0Jiee CIOKHbIE
3amaud. B y4eOHBIM Kypc BXOIST HayajdbHbIE MPEACTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOUIUXCS C
MHOKECTBAMHU M OCHOBHBIMH ONEpPAlMSIMH HAaJ MHOKECTBAMH, PACCMATPUBAIOTCS
MpUMEPHl TPUMEHEHHUS U PELICHUS 3a7ad, a TAKXKE HCIOJIb30BAHUS B JIPYTUX
MaTeMaTH4YeCKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzywaercs y4eOHBIM Kypc «BeposSTHOCTh M CTaTUCTHKA», B
KOTOpbIA  BXxomsT pasgensl: «lIpencraBneHne JaHHBIX H  ONUCATENbHAS
cTaTuCTUKay, «BepodaTtHocTh», «OneMeHThl KOMOWHATOpuku», «BBenaeHue B
TEOpHIO TpadoBy.

Ha usyuenne yueOHOro Kypca «BeposTHOCTh U CcTaTUCTHUKA» OTBOAMUTCS 102
yaca: B 7 kimacce — 34 daca (1 gac B Henmemo), B 8 kimacce — 34 ygaca (1 gac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Heneno).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne AaHHBIX B BUJE TaONUIl, quarpamm, rpadukoB. 3aroJHEHHE
Ta0Jaul, YTEHWE U TOCTPOEHHUE JuarpaMM (CTOJOUKOBBIX (CTOJIOYATHIX) H
KpyroBbix). UteHue rpadukoB pealbHbIX IpoiieccoB. M3Bneuenune nndopmanuu u3
IuarpamMM U TaOJull, UCIIOIb30BAHUE U UHTEPIPETAIUS IAHHBIX.

OnucarenbHasi CTaTUCTUKA: CpeaHee apupMeTHuecKkoe, MeauaHa, pa3Max,
HauOoJbIlleE M HAaWMEHbIIIEE 3HAYCHUs HaOoOpa YHUCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHON MU3MEHYUBOCTH.

Cny4ailHpIil 3KCIIEpUMEHT (OIBIT) M ciiy4aliHoe coObiTHe. BeposTHoCTh U
yacToTa. Poib MaJIOBEpOATHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITHI B MIPUPOJIE
1 B ob1iecTBe. MoHeTa U UurpajibHas KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepuuna, pebpo. Crenenb BepmnHbl. Yucno pédbep u cymMmapHas
crenenb BepmnH. [IpeacraBnenue o cBsizHOcTH Tpada. Llenu u mukiel. [lytu B
rpadax. O6xon rpada (ditiepoB myth). llpencraBienue o0 OpHEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ momolbio rpados.

8 KJIACC

[IpencraBnenne NaHHBIX B BUJI€ TaOIUII, AUArpaMm, rpauKosB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXECTBO. Omnepamuu Haj
MHOXECTBaMu: OOBbEIMHEHHUE, TepeceueHue, aonoiHeHue. CBoHCTBa omnepanui
HaJ MHOXECTBAMU: IEPEMECTUTEINBHOE, COUYETATENIbHOE, PACIPEAECIUTEIBHOE,
BKIIOueHus. Vcnonb3oBanue TpauUeckoro MpeaCcTaBICHUS MHOMXKECTB IS
ONKCAaHUs PEAIBHBIX IPOLIECCOB U ABJICHUM, IIPU PELLICHUU 3a/1a4.

N3mepenne paccenBanus JaHHBIX. /Ucmiepcus M CTaHIAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OpPOB. J[MarpamMmma paccenBaHusl.

DOneMeHTapHble COOBITHS  ciaydailHoro ombiTa. CiyyaliHble COOBITHS.
BepositHoct  coObITHif. OMNBITEI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMHU
coObITuaAMU. Cry4daiiHbiii BBIOOP. CBSI3b MEXy MaJOBEPOSITHBIMU U MPAKTUUYECKHU
JIOCTOBEPHBIMU COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOHCTBA [J€pEBBEB: E€IUHCTBEHHOCTh IIYyTH, CYIIECTBOBAaHME
BUCSIYEH BEPIIMHBI, CBSI3b MEXKIY YKCIOM BepUIMH W yuciaoMm pédep. Ilpasuio
yMHOXeHus. Perienue 3a1ad ¢ moMoIiso rpados.

[IpotTuBomnonoxueie coObiTUst. Juarpamma Oinepa. OObeauHEeHUE U
nepeceueHne  coObiThil. HecoBmecTHpie  coObiTHs. PopMyna  CIOXKEHUS
BEPOSITHOCTEU. YCIIOBHAss BEPOATHOCTh. [IpaBuio ymHOxeHus. HesaBucumeblie
coobiTud. IlpencraBienue sKcrepUMEHTa B BHjE JiepeBa. PemieHue 3amad Ha



HaXO0XJICHUE BEPOSTHOCTEW C MOMOIIBIO JAEpeBa CIy4alHOrO0 HKCIEPUMEHTA,
aAarpamm Jiiepa.
9 KJIACC

[IpencraBnenne AaHHBIX B BUAE Taliul, JuarpamMm, rpadukos,
UHTEpIpeTalus JTaHHbIX. YTeHHe U MOCTpOeHUE TaOIHIl, 1uarpaMm, rpa)ukoB mo
pEANbHBIM JAHHBIM.

[lepectanoBku u akropuan. CoyetaHust U YUCIO coueTaHUU. TpeyroabHUK
[lackans. Pemenue 3aa4 ¢ UCMOJIb30BAaHUEM KOMOUHATOPUKH.

I'eomeTpuueckas BepossTHOCTh. CnydailHbBIM BBIOOp TOYKM U3 (UTYpHI Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 TYTU OKPYKHOCTH.

Hcneitanne. Yenex m Heynaya. Cepusi HCIBITAHHM 1O IEPBOTO ycCIexa.
Cepust ucnbiTanuii bepuymnu. BeposaTHocTH cOOBITHII B CepuUU HMCHBITAHUMN
bepnyinu.

CiyuaiiHasi BeJIMYMHA W PACIpPENEIICHUE BEPOATHOCTEW. MaremaTudyeckoe
OXUJIaHue U gaucrepcusa. lIpumepsl MaTeMaTH4eCKOro  OXKHMIAHUSA KAk
TEOPETUUYECKOrO0 CPENHEr0 3HAYCHUS BEIWYMHBI. MaTeMaTUdecKoe OXUIAHUE U
OUACTIEPCUS CIIyYalHOM BEJIWYMHBI «UYHUCIO YCIEXOB B CEPUM HCIBITAHUU
bepnymny.

[TonsaTue o 3akoHe OoNbIIMX YHceN. M3MepeHne BepOSATHOCTEH C MOMOIIBIO
yacToT. Ponb 1 3HaueHne 3aKoHa OOJIBIIMX YKCEIT B MPUPOJIE U OOIIECTBE.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD M CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBLIE PE3YJIBTATDI

JIn4HOCTHBIE Pe3yJbTAThl OCBOEHHUS MPOrpamMMbl ydeOHOro Kypca
«BeposATHOCTh U CTATUCTHUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoOe BOCIIUTAHHE:

NPOSABJICHUEM MHTEpECa K MPOLUIOMY W  HACTOALIEMY POCCHUCKOMN
MaTE€MaTUKHA, IIEHHOCTHBIM  OTHOIIEHHMEM K  JOCTHXKEHHUSIM  POCCHUCKHUX
MaT€MATUKOB M POCCUMCKOW MATEMATUYECKOM IIKOJBI, K KCIIOJb30BAHUIO ITHUX
JTOCTHKEHUM B IPYTUX HAyKaX U NMPUKIAAHBIX chepax;

2) rpaskIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBHITIOJTHEHHIO 00SI3aHHOCTEW TpakJIaHWHA M peau3allui ero
MpaB, TMPEJCTABICHUEM O MATEeMaTUYECKUX OCHOBaX (yHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOILEAYp T'PaKIaHCKOro olllecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX
C MPAKTUYECKAM MPHUMEHEHUEM JOCTHIKEHUNM HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3THYECKUX MPUHIUINOB B I€ITEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE YYaCTHE B PEIIEHUH NOPAKTHYECKUX 3a]ad
MaTEMaTUYE€CKOM HaNpaBJIE€HHOCTH, OCO3HAHHMEM BaXXHOCTH MATEMAaTHYE€CKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUM BCEU KU3HU JJIs yCHEHIHOM mpodeccroHambHON
NEATeNIbHOCTA U Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUAYAIBHOU TPACKTOPUU O0OpPa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY H©  3CTETUYECKOMY BOCHPHUSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3a/lay, PEIIECHUN, PACCYKICHHUM, YMEHUIO BUJEThH
MAaTEMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 IO3HAHMS:

OpPHEHTAallME B JIESITEIbHOCTH HAa COBPEMEHHYI) CHCTEMY HAy4YHBIX
MpeICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEJOBEKa, IPUPOIBI U
o0lIecTBa, MOHMMAaHUEM MAaTeMaTUYeCKOM HayKu Kak cdepbl 4YeloBedYecKOon
eI TeIbHOCTH, 3TAMOB €€ pa3BUTUA M 3HAYMMOCTH I PA3BUTHUSI ITUBUJIHA3AIUU,
OBJIQJICHUEM SI3IKOM MATEMAaTUKU M MATEMATHYECKOW KYJIbTYPOW KaK CPEACTBOM
MO3HAHUA MHpPa, OBJIAJCHUEM MPOCTEHUIIMMH HABBIKAMHM HCCJIEI0BATEIBCKOM
eI TETbHOCTH;



6) ¢uzuyeckoe BocnuTaHue, (POpMHpPOBAHHME KYJbTYPblI 310POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJYYHsA:

FOTOBHOCTBIO MPHUMEHATh MATEMATHYECKUE 3HAHUS B HHTEPECAX CBOETO
3MI0pPOBBS, BEACHUS  3J0pOBOro oOpa3a KM3HU  (340pOBOE  IUTAHHUE,
cOalaHCUPOBAaHHBI PEXUM 3aHATUM MW OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA pPehIECKCUH, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO e IpaBa JPYyroro 4eiaoBeKa;

7) 3K0JI0TH4YeCKoe BOCIIMTAHHE:

OpHMEHTALEN HA MPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHWUW ISl PEIIEHUs 3a1a4
B 00JIACTM COXPAHHOCTH OKPYXAIIIEH Ccpejbl, MIAaHUPOBAHUS TOCTYNKOB H
OLICHKM KX BO3MOMKHBIX MOCJIEACTBUI JJIs OKPY’KAIOIIEW Cpeabl, OCO3HAHUEM
rJ100adbHOIO XapakTepa SKOJIOrMYeCKUX MpodJieM U MyTeH uX pelieHus;

8) ajanTanus K U3MEHSAMIMMCH YCJOBUSIM COLUMAJILHOM M NMPUPOJAHOM
cpeabl:

TFOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSAX HEONPEAECIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIBHOCTh, B TOM YHUCJIIE
YMEHHE YUYUThCS Yy NAPYTUX JOJIeH, NproOpeTaTh B COBMECTHOM JEATEIIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJUMOCTbIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopmynHrpoBaTh UEH, MOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIMTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKO  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIUMNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pELICHUs] U JEUCTBUS, (HOPMYJIHPOBATH M OLEHUBATH PUCKU U
MOCJIeICTBUSA, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3zHaBaTe/ibHBIE YHuUBEpPCaJAbHLIC yqeﬁﬂme I[eﬁCTBHﬂ

ba3oBble jornueckue aeiicTBuUs:

e BBUBJISTh M XAPAKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKM MATEMATHYECKUX
OOBEKTOB, TMOHATHH, OTHOIICHUN MEXAY NOHITUAMH, (HOPMYIHPOBATH
ONpPEAEICHUS]  MOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIA  IPU3HAK
KJaccupuKaluy, OCHOBaHUA s OOOOIIEHUS W CpaBHEHUS, KPUTEPUHU
IIPOBOAMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (QOopMyIUpOBaTH U  MPeOOPaA3OBHIBATH  CYXKJCHHUS:
YTBEPAUTEIbHBIE W OTpULIATENIbHBbIC, €IWHUYHbIE, YacTHbIE U OOIIHE,
YCIIOBHBIE;



BBISIBIISITh ~ MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeursi B (akTaxX, JaHHBIX, HAOJNIONACHUSX U YTBEPKICHUSX,
npejuiaratb KpUTEPUU JJIs BBISIBIICHUS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUUIA;
JenaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JIEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHATIOTUH;

pa3Oupath JOKa3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKICHUM (MpsSIMbIE U OT
MPOTUBHOI0), MPOBOAUTH CaMOCTOSITENIbHO HECIOXKHBIE JOKa3aTelIbCTBa
MaTteMaTU4ecKuX (akToB, BBICTpauBaTh apPryMeHTAllMI0, MPUBOIUTH
MpUMEPBI U KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CHOCOO pelieHus: y4eOHOM 3anaud (CpaBHMBATh HECKOIBKO
BAPUAHTOB pEIICHUs, BBHIOMpATh HauOoNee MNOAXOASINIMNH C Y4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble HcciIeI0BaATEIbLCKHE I[eﬁCTBHﬂI

MCIIOIb30BaTh BOIPOCHI KaK HUCCIEIOBATEIBCKUI WHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh BONPOCH, (DUKCHUPYIOIIHE MPOTUBOpEUUe, MpodieMy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh HMCKOMOE U JlaHHOE, (POPMHUPOBATH
TUNIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIMI0, MHEHHE;

MPOBOJUTh MO CaMOCTOSITEIbBHO COCTaBICEHHOMY IUIaHYy HECJIOXHBIN
AKCHEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE 10 YCTAHOBICHUIO OCOOCHHOCTEHN
MaTeMaTU4eCcKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOI;
CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
MPOBEAEHHOIO0 HAOIIOJIEHHs], HMCCIEIOBAHUs, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000O0IIEHMIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE INIpollecca, a TakKXkKe BBIIBUTATh
MPENONIOAKEHUS O €T0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh W M30BITOYHOCTh HHGOpMALUM, JaHHBIX,
HEOOXOJUMBIX JIJIS PEIICHHUS 3a/1auu;

BBIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH
MH(pOpMAIINIO Pa3IUUHbBIX BUJOB U (POPM MpeICTABICHHUS;

BbIOMpaTh GopMy MpeAcTaBieHUs HUHOOPMALMM U WUIIOCTPUPOBATH
pelaeMble 3aJlaud CXeMaMHM, JuarpaMmMaMH, HWHOM rpadukod u uX
KOMOWHAILIUSIMU;

OLICHUBATh HAJEKHOCTh HMHPOPMAIUU 1O KPUTEPHUSIM, MPEIJI0KEHHBIM
y4uTeneM uin chopMyIMPOBAHHBIM CaMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJbHBIC yqeﬁﬂme I[eﬁCTBHﬂ:

BOCIIPUHUMATL U (bOpMy.HI/IpOBaTB CYXKJIACHUS B COOTBCTCTBUUN C YCIIOBUAMU
H OcjIsIMu O6I_HCHI/IH, SICHO, TOUYHO, I'PaMOTHO BBIPA’KaThb CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOJy PEIICHUS
3a/1a4i, KOMMEHTUPOBATD MMOJYyUYECHHBIN pe3yJIbTaT;

e B XOjie 00CYXJEHHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIae€MOI TEMBI,
npoOJieMbl, peniaeMoi 3a7auyu, BHICKA3bIBATh M€, HAIlEJICHHbIE HAa MOUCK
pEelIeHUs, COIMOCTaBIATh CBOUM CYXIEHUS C CYXICHUSMH JAPYrUX
YYaCTHUKOB JAuanora, OoOHapy>KMBaTh pa3iuuue U CXOACTBO MO3HIIUH, B
KOppeKTHOU popMe popMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TPEICTABIATH pe3yabTaThI peleHust 3a/1a4H, AKCIIEPUMEHTA,
UCCIIEIOBAHUSI, MPOEKTA, CAMOCTOSITEILHO BRIOUPATh (DOpMAT BHICTYIUICHUS
C y4€TOM 3ajJa4 Mpe3eHTALUN U OCOOEHHOCTEN ayIUTOPUH;

e TOHHMMATh U UCHOJB30BATh MIPEUMYIIECTBA KOMaHAHON U WHIUBUAYAIbHOU
paboTHI NPU pENICHUU YUEOHBIX MaTeMaTHYECKHUX 3a/aY;

e TMPUHUMATH II€JIb COBMECTHOW JAESATEIbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM pabOThl, pachpeiensaTh BHIbBI paboT, J0roBapuUBaThCH,
o0CyXIaTh MPOIECC U pe3yabTaTr paboThl, 00001aTh MHEHUSI HECKOJIBKUX
JIIOOCH;

e yyacTBOBaTh B TpymnmoBbiXx ¢Gopmax paboTel (00CykJaeHus, OOMeH
MHEHUSIMU, MO3TOBBIE IITYPMbI U APYTHUE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOOPAWHUPOBATH CBOU JACHUCTBUS C JAPYTUMU YJIEHAMH KOMAHJbI,
OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJla B OONIUMN MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMpPOBAHHBIM YUYaCTHUKAMH B3aHUMOJCHCTBUSI.

PerHﬂTHBHbIe YHUBEPCAJIbHBIC yqeﬁﬂme I[eﬁCTBHﬂ

Camoopranmsaunus:

e CaMOCTOSITEILHO COCTAaBISATHh IUIAH, AITOPUTM pEIICHHs 3aaauu (WIH €ro
4acTh), BBIOMPATh CIOCOO pEIICHUS ¢ YYETOM HUMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh UM KOPPEKTHUPOBATH
BApUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOpMaIIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN MHTE/LICKT:

e BJQJETh CIIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTta
pEILICHUsI MAaTEMATUYECKOW 3a/1a4H;

e TPEABHUAECTH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB,
HaWJICHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHHUBATh COOTBETCTBUE PE3YJIbTaTa NEITEIBHOCTH MOCTABICHHON LIEIH U
YCIOBUSIM, OOBSACHITH MPUUYUHBI JOCTHXKEHUS WM HEIOCTIKEHUS LEIH,
HaXOJIUTh OLIKUOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI



K xoHiy oOyueHus B 7 Kiaacce OOy4arOUIMICS MONYYUT CIEAYIOLIUE
MPEIMETHBIE PE3YJIHTATHI:

Yutate wuHbOpMaALUIO, NPEACTABICHHYI0O B TaOJUIaX, Ha JguUarpammax,
MpEACTaBISATh JaHHbIE B BHJE TaOJHUI, CTPOUTH JUarpaMMbl (CTOJIOUKOBBIE
(cTonbyaThie) U KPYTrOBbIE) IO MAaCCUBAM 3HAUYCHHI.

OnuceiBaTh ¥ HHTEPOPETUPOBATH  PEAbHBIE  YHUCIOBBIE  JTAHHBIE,
MpeCTaBICHHbIE B TA0IUIIAX, HA UarpaMMax, rpadukax.

Hcnonb3oBaTh AJ1s1 ONHMCAaHUS [AHHBIX CTATUCTHUYECKHE XapPaKTCPUCTUKHU:
cpeaHee apudMeTHUYECKOe, MeJuaHa, HauOoJiblliee M HauMEHbIlEe 3HAYCHUS,
pasMax.

Nmers npencrasiieHue O CIy4YalHOM W3MEHYMBOCTH Ha NPUMEpPaAxX LEH,
(U3MYECKUX BEIIMYHUH, AHTPOMOMETPUUYECKUX JIAHHBIX, UMETh MPEICTABICHHUE O
CTaTUCTUYECKON yCTONYUBOCTH.

K xoHiy oOyueHus B 8 kiacce oOyd4aromuics MONXYYUT CIEIYIOLIUE
MIPEIMETHBIE PE3YJIHTATHI:

N3Bnekars U mpeoOpa3oBbIBaTh HMH(POpMAIUIO, MNPEACTABICHHYIO B BHJE
Tabnul, quarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BHUJE TaOJHII, AUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOUIBKD CTATUCTUYECKUX IMOKA3aTENeH: CPEeIHUX
3HAYeHUH U Mep paccenBaHus (pa3Max, TUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHHE).

HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHIL, B TOM YHCIIE
0 pe3yJibTaTaM U3MEpPEHUN U HaOI0ICHUH.

HaxonuTh BEpOSITHOCTH CIy4alHBIX COOBITHI B OMbITaxX, 3Hasi BEPOSTHOCTHU
AJIEMEHTApHBIX COOBITUH, B TOM UYHCIE€ B OMNBITAX C PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonw3oBaTh rpaduueckue MOAENH: JIEPEBO CIy4alHOTIO 3KCIEPUMEHTA,
qyarpaMmbl Diiiepa, YuCIoBas mpsmas.

OnepupoBaTh MHOHATHSIMH: MHOXECTBO, IOAMHOXECTBO,  BBINOJHSATH
omepali  HaJl MHOXECTBaMH: OOBEIMHEHHUE, I[epeceueHue, JOIMOITHEHNUE,
MIEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOMXECTB.

Hcnons3oBaTh rpaduyeckoe MNPEACTABICHUE MHOXKECTB M CBSI3€H MEXITY
HHAMU JJIs1 ONMCAHUS MPOLIECCOB U SIBJICHUI, B TOM YHCJIE NIPU PEUICHUU 3a7ay U3
JIPYTUX YU4E€OHBIX MPEIMETOB U KyPCOB.

K konmy oOydenuss B 9 kjacce oOyd4aromuiicsi MOJMYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

N3Bnekath W mnpeoOpa3oBbIBaTh MH(OpPMAINIO, TPEJICTABICHHYIO B
pPa3IUYHBIX HWCTOYHUKAX B BHUJAE TaONul, auarpamMm, TpaduKoB, NPEACTaBIATH
JTaHHBIE B BHUJI€ Ta0JIUII, TUarpaMm, rpauKkoB.



Pemath 3amaud oOpraHu30BaHHBIM MEPeOOPOM BAPUAHTOB, a TaKXKE C
UCIOIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONKCATENIBHBIE XAapAKTEPUCTUKHU JJII MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YUCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHHUI U YaCTOThI COOBITHS, B TOM YHCJIE MOJb3YSAChH
pe3yabTaTaMy IPOBEAEHHBIX U3MEPEHUN 1 HAOIIOICHU M.

HaxonuTh BEpOSITHOCTU CIIy4yalHBIX COOBITHII B M3YYEHHBIX OMBITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXXHBIMHU JJIEMEHTApPHBIMU COOBITUSIMH, B CEpPHUSIX
HCTIBITAHUH J10 TIEPBOTO yCII€Xa, B CEPUSIX UCTIBITAHUN bepHyinu.

Nmers 1mipencraBieHUE O CIyYalHOW BEJIMYMHE H O PACIPEACICHUU
BEPOSITHOCTEMN.

NMets mpencraBieHHe O 3aKOHE OOJNBIIMX YHCET KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YHCEI B
MIPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyectBo yacoB
HanmMeHoBaHMe pa3esioB U TeM
Ne n/m KonTtposabubie | IIpakrTu.
NPOrpamMMbl Bcero
padoThI padoThI
1 [IpencraBnenue qaHHBIX 7 2
2 OnwucarenpHas CTaTUCTHKA 8 1
3 CrnyuaitHast I3MEHUMBOCTh 6 1
4 Beenenue B Teoputo rpados 4
5 BeposTHOCTB 1 4acToTa CIIy4aiiHOr o 4 1
COOBITHS
6 O0o01IeH1Ee, CUCTEMATH3aIMs 3HAHUHI 5 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 34 1 5




8 KIIACC

KosanuyectBo yacoB
HanmeHoBaHMe pa3esIoB U TeM
Ne n/m KonTtposabnbie | IIpakrTus
NMPOrpamMMbl Bcero
padoThI padoThI
1 [ToBTOpEeHue Kypca 7 knacca 4
) OnucarenpHas craTucTHKa. PaccenBanue 4
TAHHBIX
3 MHoxecTBa 4
4 BeposiTHOCTB ci1y4aifiHOTO COOBITHS 6 1
5 Beenenue B Teoputo rpados 4
6 CnyuaitHbie cCOOBITHS 8
7 O06o01enue, cucTeMaTU3als 3HaHU I 4 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 2 1




9 KITIACC

KosanuyectBo yacoB
HanmeHoBaHMe pa3esIoB U TeM
Ne n/m KonTtposabnbie | IIpakrTus
NMPOrpamMMbl Bcero
padoThI padoThI
1 IToBTOpEeHue Kypca 8 kinacca 4
2 DneMeHThl KOMOMHATOPUKU 4 1
3 I'eomeTpuueckas BEpOSTHOCTb 4
4 Hcnbitanusa bepryim 6 1
5 CnyuaiiHas BeM4rHA 6
6 O06001eHne, KOHTPOJIb 10 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 2




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoaunuecTBo 4acoB
Nen/m | Tema ypoka Beero Kontpoabnsie | IlpakTnueckue il:
padoThI padoThI
1 [IpencraBieHre TaHHBIX B 1
Ta0IUIIaX
) [TpakTH4eckue BEIYUCICHUS 10 |
TaOJIMYHBIM JTAaHHBIM
3 W3BrneueHune u MHTEpIIpEeTALIUS |
TaOJIMYHBIX TAHHBIX
4 IIpaktuyeckas padora "Tabmuisr" 1 1
I'padmyeckoe npeacraBneHue
5 JAHHBIX B BUJE KPYTOBBIX, 1
CTOJOUKOBBIX (CTOIOYATHIX)
rarpaMm
UreHue ¥ NOCTPOCHUE TUarpaMM.
6 [Tpumeps! gemorpadugecKkux 1
rarpaMm
7 [IpakTuyeckas pabora | |
"Tuarpammsr"
2 Yucnossie Habopwl. CpenHee 1
apudmeTrueckoe
9 Yucnossie Habopwl. CpeHee 1
apudmeTrueckoe
10 Menuana 4uciaoBOro Habopa. 1




Y CcTOMYUBOCTH METUAHBI

Menuana 4ucIIOBOTO Habopa.

11 .
YceToiunBOCTE MEIUAHBI

12 [Ipaktuyeckas padora "Cpenaue
3Ha4yeHus"
Haubonpliee u HanMeHbIIIEE

13 3HAUYEHUS YUCIIOBOr0 Habopa.
Pazmax
Haubomnpiiee 1 HauMeHbIIIEE

14 3HAUYEHUS YUCIIOBOr0 Habopa.
Pazmax
HambOonplee 1 HanMeHbIIIEE

15 3HAYEHUS YUCIOBOr0 Habopa.
Pazmax
KonrtpomnbHast paboTa o remam

16 "[IpencraBneHue JaHHBIX.
OnucarenbHas cTaTUCTUKA"

17 CnyuaitHast UBMEHUYHUBOCTD
(mpuMepbl)

13 YacrtoTa 3HaUCHUI B MAaCCUBE
TAHHBIX

19 I'pynmupoBka

20 I'ucrorpammel

21 I'mcrorpammel

” [Tpaktuyeckas padora "Ciyuaiinas

U3MEHYHUBOCTE"




23

I'pad, BepmmHa, pedpo.
[IpencTaBneHne 3a1a4u ¢ MOMOIIBIO
rpada

24

Crenensp (BaJ€HTHOCTb) BEPILINHBI.
Yucno pédep 1 cyMMapHasi CTETeHb
BepluMH. Llenb u nuki

25

Lens u muxi. ITyTs B rpade.
[IpencraBnenue o CBA3HOCTHU Tpada

26

[IpencraBnenue 06
OpPHEHTUPOBAHHBIX rpadax

27

CrnyuailHbl{ OIIBIT U CITy4aliHOE
coObITHE

28

BeposiTHOCTB 1 9acToTa COOBITHSI.
Posnp MasoBeposATHBIX U
IIPaKTUYECKH JOCTOBEPHBIX
COOBITHIA B IPUPOJIC U B OOIIECTBE

29

Momera u urpanbsHasi KOCTb B
TEOPUH BEPOSITHOCTEU

30

[Tpaktuyeckas padora "Hacrora
BbIaJIeHUs opJia”

31

KonrtpomnbHast paboTa o remam
"CnyvaitHasi U3BMEHYUBOCTb.
I'padsl. BeposTHOCTB cityyaitHOro
coObITUs"

32

[ToBTOpeHue, 06001IICHHE.
[IpencraBnenue qaHHBIX

33

[ToBTOpenue, o6o0IIeHNE.
OmucarenpHas CTaTUCTHUKA




34 IToBTOpenue, o0o0IICHHE.
BeposiTHOCTB c1y4aifHOTO COOBITHS

OBIIEE KOJIMYECTBO HACOB I1O0
I[TPOT'PAMME

34




8 KIIACC

KoauuyecTBO 4acoB

Ne e
Tema ypoka Konrtpoabnbie | IIpakTHueckue
n/n Bcero H3
padoThI padoThI
1 [IpencraBneHue JaHHBIX. 1
OnucarenpHas CTaTUCTHKA
) Crnydaiinast usMeH4MBOCTh. CpeHue |
YHICIIOBOTO Habopa
3 Cnyuaiinbie coobITus. BeposTHOCTH 1 1
YaCTOTBI
Knaccuueckue monenu Teopumn
4 BEpPOSITHOCTEI: MOHETA U UTpaIbHAs 1
KOCTb
5 OTkJIoOHEeHUA 1
6 Jlucrniepcus uncioBoro Habopa 1
. CrangapTHOE OTKJIOHEHHUE YHCIIOBOTO 1
Habopa
8 JlnarpaMMbl pacCEUBaHUs 1
9 MHO0KeCcTBO, TOJIMHOKECTBO 1
Onepanuu HaJ MHOXKECTBAMHU:
10 o0beIMHEHnE, TIepeceueHue, 1
JIOTIOJIHEHHE




11

CaoiicTBa onepanuii HaJl
MHO>KECTBAMHU: TIEPEMECTUTELHOE,
COYETATEeNBHOE, PACTIPEICITUTEIHHOE,
BKJIIOYEHUSA

I'paduueckoe npencraBieHue

12
MHOKECTB

13 KonrtpomnbHast paboTa 1o remam
"Craructuka. MHoxecTBa"

14 OneMenTapHbie coObITUs. CitydaiiHbie
COOBITUS

15 bnaronpusTcTBYyIOIINE SIIEMEHTApHbBIE
coObITHs. BeposTHOCTH cOOBITUI

16 bnaronpusTcTBYyIOIINE SIIEMEHTAPHbBIE
coObITHs. BeposTHOCTH cOOBITUI
OMnBITHI ¢ PABHOBO3MOXHBIMHU

17 AJIEMEHTAPHBIMU COOBITHSIMHU.
Cry4aiiHblii BBIOOD
OmnBITH ¢ PaBHOBO3MOKHBIMU

18 3IIEMEHTAPHBIMHU COOBITHSMH.
Cnyuaiinslii BEIOOp
[TpakTuyeckas padora "OnbITH ¢

19 PaBHOBO3MOKHBIMHU 2JIEMEHTAPHBIMU
coObITUsIMU"

20 JepeBo
CaolicTBa iepeBa: €IMHCTBEHHOCTD

21 IIyTH, CYLIECTBOBAHUE BUCSYEH

BCPUIWHBI, CBA3b MCKY YUCIIOM




BEPIIHH U YuciIoM pEdep

22 IIpaBuIO YMHOXKEHHUSA

23 IIpaBuIO YMHOXKEHHUSA

24 [TpoTHBOIIOIOKHOE COOBITHE

’5 Huarpamma Ditnepa. O0beIMHEHNE U
nepecedeHre coObITHI

2% HecoBmecTabie coObITHs. Popmyra
CJIOKEHHUSI BEPOSTHOCTEN

7 HecoBmecTabie coObITHs. Popmyra
CJIOKEHHUSI BEPOSATHOCTEN
[IpaBuI0 YMHOXEHHUS BEPOSATHOCTEH.

28 VYciioBHas BEPOSATHOCTb.
He3zaBucumbie coObITHS
[IpaBUI0 YMHOKXEHHUSI BEPOSATHOCTEH.

29 VYcioBHas BEPOSATHOCTb.
He3zaBucumbie coObITHS

30 IIpencrasnenue ciry4aitHOro
HKCIIEPUMEHTA B BHJIE JiepeBa

31 IIpencrasnenue ciry4aitHOro
HKCIIEPUMEHTA B BUJIE JiepeBa
KonrpomnsHas pabota o Temam

32 "Criyuvaiinbie coObITHs. BeposTHOCTB.
I'padnr”

33 [ToBTOpenue, o6o0menue. I'padp




[ToBTOpeHue, 06001IICHHE.
34 [IpencraBnenue JaHHBIX.
OmnucarenbHas CTATUCTUKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

34




9 KITIACC

KoauuyecTBO 4acoB

bl E
Nen/m | Tema ypoka B Kontpoabusie | IlpakTnueckue -
cero
padoThI padoThI
1 [IpencraBnenue qaHHBIX 1
2 OnwucarenpHas CTaTUCTHKA 1
3 Onepauyu HajL COOBITUAMHU 1
4 HeszaBucumocTs coObITHI 1
5 KomOunaTtopHoe npaBuiio 1
YMHO)KEHUS
6 ITepectanoBku. @akropua. 1
CoueraHus U YUCIIO COYETAHUI
7 Tpeyronbuuk [lackans 1
[IpakTuyeckas pabora
2 "Briuncienue BeposiTHOCTEM ¢ 1 1
UCTOJIb30BaHUEM KOMOMHATOPHBIX
(byHKIMI JIeKTPOHHBIX Ta0nuI"
I'eomeTpuueckas BEpOsSTHOCTb.
9 Cryvaiinelii BBIOOp TOUKH U3 1
(buUrypbl Ha INIOCKOCTH, U3 OTPE3Ka,
U3 IyTHU OKPYKHOCTHU
10 I'eomeTpuueckas BEpOSTHOCTb. 1
Cry4aiiHplii BEIOOp TOUKH U3




(buUrypbl Ha INIOCKOCTH, U3 OTpE3Ka,
M3 IyT'd OKPYKHOCTH

11

I'eomeTpuueckas BEpOSTHOCTb.
Crryvaiinelii BBIOOp TOUKH U3
(burypsl Ha INIOCKOCTH, U3 OTPE3Ka,
U3 IyTHU OKPYKHOCTHU

12

I'eomeTpuueckas BEpOSTHOCTb.
Cryvaiinelii BEIOOp TOUKH U3
(buUrypbl Ha INIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTHU

13

UcneiTanue. Ycnex u Heynava.
Cepus ucnibITaHU 710 TIEPBOTO
ycrnexa

14

UcneiTanue. Ycnex u Heygaua.
Cepust ucnbITaHH 10 IEPBOTO
ycrnexa

15

UcneiTanue. Ycnex u Heynava.
Cepus ucnibITaHUM 710 TIEPBOTO
ycrnexa

16

Hcnbitanusa bepryium.
BeposiTHOCTH COOBITHII B cepun
ucneITanui beprymm

17

Hcnbitanusa bepryium.
BeposiTHOCTH COOBITHII B cepun
ucneITaHui beprymm

18

[Tpaktuyeckas padora "McnbiTanus
bepnymm"

19

CnyuaiiHas BeJIMUMHA U




pacrpeeneHrue BeposiTHOCTEN

MaremaTnuyeckoe OKUIaHue 1

20 JUCIIEPCHS CIy4YallHON BEJIMYUHBI
IIpuMeprl MaTeMaTH4ECKOrO

21 0’KUJaHUS KaK TEOPETUUECKOTO
CpeIHEro 3HaYEHUsI BETUYNHBI

22 [TonsiTHE 0 3aKOHE OOJBIIIX YUCET

” N3mepeHue BeposTHOCTEN ¢
MMOMOIIBIO YaCTOT

4 [TpumeHeHne 3aKk0Ha OOIBIINX
qyucen

’5 O0o0011IeHIE, CHCTEMATH3AIUA
3HaHuil. [Ipeacrasienne qaHHbIX

2% O0o00111eHIE, CHCTEMATH3 AL
3HaHuid. OncarenbHas CTaTUCTUKA
O0o00111eH1E, CHCTEMATH3 AL

27 3HaHul. [IpeacraBieHue qaHHBIX.
OnucarenpHas CTaTUCTUKA
O0o00111eHIE, CHCTEMATH3 AL

28 3HaHUU. BeposATHOCTS Ci1y4aliHOTO
COOBITHS

29 HTorosas KOHTpoOJIbHas paboTa
O0o0011IeHIE, CHCTEMATH3AIINS

30 3HaHUU. DJIEMEHTBI
KOMOMHATOPHKH

31 O0o00111eHIE, CHCTEMATH3 AL




3HAHUN. DJIEMEHTHI
KoMOuHaTopuku. CirydaiiHbie
BEJIMYUHBI M pacIipeielieHus

O0o00111eHIE, CHCTEMATH3 AL

32 3HaHUH. CilydaliHble BEJTMUUHBI U 1
pacrpeneneHus
3 O0o0011IeHIE, CHCTEMATH3AIINS
3HAHUI !
34 O0o0011IeHIE, CHCTEMATH3AIINS |

3HAHUN

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI' PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
NMPOBEPSIEMOr0 iy
o0pa3oBaTe/ibHOII IPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHust
pe3yJbTara
5 BeposTHOCTh 1 cTaTucTrKa
Ywurars nH(HOpMALINIO, TPEICTABICHHYIO B TA0IUIaX, HA IUAarpaMMax,
5.1 MPENCTaBIATh JaHHbIE B BUAE TaONWIl, CTPOUTH JUATPAMMEBI
(cTonbukoBbIe (CTONOYATHIC) U KPYTOBBIE) IO MACCUBaM 3HAYCHUI
55 OnuceiBaTh M HWHTEPHOPETHUPOBATH peajbHbIE YHCIOBBIE JaHHBIE,
IpeJCTaBICHHbIC B TaOIMIIaX, HA TUarpaMMax, rpapukax
Ucnonb3oBath JUTIst OMUCAHUS JAHHBIX CTaTHUCTUYECKUE
53 XapaKTePUCTHUKH: cpeliHee apudMeTHIecKoe, Mearuana, HanOoblnee u
HavMEHbIIIee 3HAUCHUsI, pa3Max
NMmets npeacrasiaeHue o Clly4aiiHOM U3MEHYUMBOCTH Ha IIPUMEPAX LIEH,
54 (GU3MYECKUX  BENUYMH, AHTPOIMOMETPUYECKUX  JIaHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KUIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
MPoOBEPSIEMOr0 .
o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHust
pe3yJbTara
5 BeposTHOCTB 1 cTaTucTUKa
W3Bnekath U mpeoOpa3oBeIBaTh HWH(OpMAILHIO, TPEICTABICHHYIO B
5.1 BHJIe TAaONHII, AUArpamMm, TpaduKoB, MPEACTABNISTh JAHHBIE B BHJIE
TabuIL, JrUarpaMm, rpadukoB
OnuceiBaTh JaHHBIE C TOMOIIBIO  CTAaTUCTHUYECKUX IMOKa3aTese:
52 CpEOHMX 3HAYEHMH M Mep pacceuBaHMs (pa3Mmax, IUCHEPCHUS U
CTaHJIaPTHOE OTKJIOHEHUE)
53 HaxoauTh 4acTOThI YMCIOBBIX 3HAUEHUH M YaCTOThI COOBITHII, B TOM




qucye Mo pe3yIbTaTaM U3MEPeHUN 1 HaOIro1eHn I

Haxomuth BepoOSTHOCTH CIy4YallHBIX COOBITUH B OIBITAX, 3HAas

54 BEPOSTHOCTH AJIEMEHTAPHBIX COOBITHH, B TOM 4YHCJE B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTaPHBIMU COOBITHUSIMH
. Hcnone3oBath  rpaduyeckue  MOJEIM:  JIEPEBO  CIIyYaiHOro
' AKCIEPUMEHTA, IUarpaMMsl Dilliepa, 4iciioBas npsmas
OnepupoBaTh NOHATUSMU: MHOXECTBO, IOJAMHO)KECTBO; BBIIOJHATH
56 OlepalMud  HaJg  MHOXXECTBAaMH:  OOBEAMHEHHE, IepeceucHHe,
' JOTIOJIHEHUE; IIEPEUUCIIATH IEMEHTBI MHOKECTB, [IPUMEHSTH CBOKMCTBA
MHO>KECTB
Hcnonb3oBaTh Tpapuueckoe NpPEACTABICHUE MHOXECTB M CBs3eH
5.7 MEXK/ly HUMU JJIs OIIMCAHUs IIPOLIECCOB U SBJICHU, B TOM YHUCIIE IIPU
peleHn: 3a1a4 U3 APYrux yueOHBIX MPEIMETOB U KYPCOB
9 KITIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHH OCHOBHOM
NpoBEPsIEMOro .
pesyabTaTa o0pa3oBaTe/IbHOM NPOrPaMMBbI OCHOBHOI0 0011ero 00pa3oBaHust
5 BeposiTHOCTB M cTaTucTuka
W3BnekaTh W mpeoOpa3oBbIBaTh HWH(MOPMAIHMIO, MPEACTABICHHYIO B
5.1 pa3NUYHBIX HMCTOYHUKAX B BUJE TaONMI, Iuarpamm, rpadukos,
NPEJCTaBIATh JaHHBIE B BUJIE TaOIUII, UarpaMmM, rpadukoB
5o Pemare 3amaun OpraHu3oBaHHBIM IepeOOPOM BapHUAHTOB, a TAKXKE C
' UCTOJIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOI0B
Hcrnonb30BaTk  ONUCATENbHBIE  XApAaKTEPUCTHKU UL MAacCHUBOB
53 YUCJIOBBIX JAHHBIX, B TOM 4YHUCJIE CPEIAHHME 3HAYEHUS U MEPBI
pacceuBaHus
54 HaxonuTh 4acTOTHl 3HAYEHWH M YACTOTHI COOBITHS, B TOM YHCIIE
' MOJIb3YSCh Pe3yJbTaTaMH MPOBEAEHHBIX U3MEPEHUHN 1 HAOTIOCHUI
HaxonuTh BEpOSATHOCTH CIy4alHbIX COOBITUI B M3yUEHHBIX OMBITAX, B
5.5 TOM 4YHUCJIE€ B OIBITaX C PAaBHOBO3MOXKHBIMHU  3JIEMEHTapHBIMU

COOBITHSIMHM, B CEpUSAX HCHBITAHUN JI0 TEPBOrO yCIexXa, B CEpUAX




UCIbITaHUN bepHyum

HNMers mpencraBiieHHE O CIIy4allHOW BEIMYMHE M O PACIPEACICHUU

5.6

BEPOSATHOCTEN

VmeTh mpeacTaBieHUEe O 3aKOHE OOJIBIIMX YHCET KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHa

OO0JIBLINX YUCEI B IPUPOJE U OOILECTBE




INPOBEPAEMBIE 2JIEMEHTBI COAEP) KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 BeposiTHOCTB U cTaTucTuka
[IpencraBnenue JaHHBIX B BUAE TaOJdHIl, JUarpaMM, rpadukoB. 3amoiHeHUE
Ta0IIMIl, YTEHHEe W TIOCTPOCHUE AMarpaMM (CTOTOMKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBbix). UYUrteHue rTpaduKOB peanbHBIX MporeccoB. l3Bieuenue
uHbOpMAllMM U3 JUarpaMM M TaOJHIl, MCIOJb30BaHHE U HHTEPHpPETALUs
TAHHBIX
OnwucartenpHasi CTaTUCTHKA: CpeHee apu(MeTHdecKkoe, MeIuaHa, pa3Max,
52 HauOoIbIIee U HAaMMEHbIIIee 3HAYeHU Habopa YHUCIOBBIX TaHHBIX. [Ipumepsr
CIIy4ailHOM U3MEHYMBOCTHU
Cry4aliHbIi SKCIIEPUMEHT (OMBIT) M CiIydailHoe coObiTHe. BeposTHOCTD U
53 yacTtoTa. Pojb ManoBEpOSTHBIX M MPAKTHUYECKH JIOCTOBEPHBIX COOBITHH B
npupojie U B obiecTBe. MoHeTa U UrpaibHas KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, Bepmmua, pebpo. CreneHb BepunHbl. Yucno pédep W cymmapHas
54 creneHb BepmuH. [Ipencrasienue o cBa3Hoctu rpada. Lenu u uukisl. [Tytn
' B rpadax. OOxon rpada (ditmepoB myTh). IlpencraBienue 00
OpHEeHTHpOBaHHOM rpade. Pemenune 3a1au ¢ momorpio rpagos
8 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
5 BeposiTHOCTB U cTaTucTuKa
5.1 [IpencraBienue naHHBIX B BUJE TAOIHIL, AUarpamMM, rpadukos
55 MHOXECTBO, 3JEMEHT MHOXECTBA, MOAMHOXecTBo. Omepanuu  Haf
' MHOKECTBaMHU: 00bEANHEHHE, IEpeceueHHe, JOTOTHEHNE
53 CBoiicTBa omepanuii HaJi MHOKECTBAMHU: MIEPEMECTUTEIBHOE, COYETAaTENBHOE,
' pacrpeneuTeNIbHOe, BKIIOUSHHUS
s4 Hcnonb3oBaHue rpaduyeckoro MpeICcTaBICHUsI MHOXECTB Ui ONHCAHHS

PCAIBHBIX TPOICCCOB U HBHCHHﬁ, Ipu pCHICHUH 3a/1a4.




HSMepeHI/IC pacccuBaHud JaHHBIX. I[I/ICHepCI/IH U CTaHAAPTHOC OTKJIIOHCHUC

> YHCIIOBBIX HA0OPOB. JlMarpamma paccenBaHUs
OneMeHTapHble COObITHA choy4yaiiHOro ombita. ChyvaifHble COOBITHS.
56 BepositHocTH  cOOBITHIL. ONBITEI ¢ PaBHOBO3MOXXHBIMH  3JIEMEHTAPHBIMU
' coobiTusiMu.  Crydaiinelii BbIOOp. CBsI3b MEXKIY MAJOBEPOSTHBIMH U
MPAKTUYECKU JOCTOBEPHBIMH COOBITUSIMH B IIPUPOJIE, OOIIECTBE U HAayKe
HepeBo. CBoicTBa JE€pEeBbEB: E€AMHCTBEHHOCTb IIYTH, CYIIECTBOBaHME
5.7 BUCSYEH BEPUIMHBI, CBSI3b MEXKJIy YUCIOM BEPIIUH U yncioM p&oep. Ilpasuio
yMHOXXeHus1. Perienune 3a1a4 ¢ momouisio rpagos
[IporuBomonoxkueie coObiTuA. Juarpamma Difnepa. OObeauHeHHE H
5.8 nepeceyeHne coObiTuil. HecoBmecTHble coObITHS. DOpMyna CIIOXKEHUS
BEPOATHOCTEN
5.9 YcnoBHas BeposiTHOCTB. [IpaBuiio ymHoxenus. He3aBucumeie coObITHS
[IpencraBnenue oskcnepuMeHTa B BUAEC JAepeBa. Pemienwe 3amad  Ha
5.10 HAaXO0KJICHUE BEPOSTHOCTEN C IIOMOILIBIO JEPEBa CIIy4ailHOTO DKCIIEPUMEHTA,
auarpamm Oinepa
9 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 BeposTHOCTB U cTaTucTrKa
[IpencraBnenue JaHHBIX B BUE TaOJIHUL, TUarpaMm, rpaukoB, HHTEPIPETALUS
5.1 naHHBIX. UTeHHe W MOCTpoeHue TalNuil, JuarpaMm, rpagukoB MO peaJbHBIM
JAHHBIM
52 [TepecTanoBku u (hakTopHan
53 CoueraHus U YUCIIO COYETAHUI
54 Tpeyronpauk [Tackans. Pemenue 3a1a4 ¢ HCNOIB30BaHUEM KOMOMHATOPUKU
55 I'eomerpuueckast BeposTHOCTh. CnyuaifHbli BBIOOp TOUKM M3 (UIypHl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 JYTU OKPYKHOCTHU
5.6 Hcneitanue. Yenex u Heynada. Cepust HCIIBITaHUI 1O IEPBOTO ycIexa
57 Cepust ucneiTannii bepHymwm. BeposTHOCTH COOBITHII B CepUM HCTBITAHUMA
' bepuyim
5.8 CrnyuaiiHas BEIMUYMHA U pAacIIpEAEICHUE BEPOSITHOCTEM




MaremaTndeckoe OXKUIAaHUC W JUCHCPCHUSA. HpI/IMepBI MaT€MaTU4YCCKOIro

> O’KMJIaHHSI KaK TEOPETUYECKOI0 CPEIHEr0 3HAYCHHS BEJIMYMHBI

510 MareMarnueckoe OKHUJAHUE U JAUCIEPCHsS CIYyYalHOM BEJIMYUHBI «YUCIIO
' YCIIEXOB B CEpUU UCIbITaHUM bepHyumm»

511 [TonsTre o 3akoHe OONBIIUX YHCeN. V3MepeHue BEpOSTHOCTEH C TOMOIIBIO

qacToT. Poib 1 3HaYeHHE 3aKOHA OOJBIINX YKCEN B IPUPOJIC U OOIIECTBE




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OFPA3OBAHUS

Kon
NMPoOBEPSIEMOr0
TpeOOBAHUA

IIpoBepsiemble TPeOGOBaHUSA K MPEAMETHBIM Pe3yJbTATAM 0CBOCHUS
OCHOBHO# 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOIO 001LIer0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMHU: MHOYKECTBO, ITOJAMHOKECTBO, OIEPALUU
Ha/l MHOKECTBAMHU; YMEHHUE ONEPUPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad,
JEPEBO, LUK, IPUMEHATh UX IPHU PELICHUM 3a]a4; YMEHUE HUCIIOIb30BATh
rpaduuecKoe MpPEACTaBICHHE MHOXECTB Ui ONUCAHUSA PEANbHBIX
MIPOIIECCOB U SIBJICHUH, IPH PELICHNUH 33/1a4 U3 JPYTrUX Y4eOHBIX PEIMETOB

YMeHHe OnepupoBaTh IOHATHUAMH: OIPEACICHUE, aKCUOMa, Teopema,
JIOKA3aTeIbCTBO;  yMEHUE  paclo3HAaBaTb  HCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUs, IPUBOAUTH IPUMEpPbl U  KOHTPIPUMEpPBL, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue ornepupoBaTh MOHATHUSIMU: HATypaJlbHOE YKCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JAECTUMOCTh HATYPaJbHBIX YUCEN, MPU3HAKU JIETUMOCTH,
[[eJI0€ YUCIIO, MOAYJ b YHCIia, OOBIKHOBEHHAs! POOb U JECATHYHAs APOOH,
CTaHAAPTHBIA BHJ UYMCIA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apu(METHYECKHI KBaJpaTHBI KOPEHb, YMEHHUE BBIOJIHATH JCHCTBUS C
YUCJIaMH, CPAaBHUBATh M YIOPSAOYMBATH YHUCIA, MPEACTaBIIATH 4YUCIA HA
KOOPJIMHATHOW TMPSMOM, OKPYTJISATh YHUCIA, YMEHHE JAeNlaTh MPUKHUAKY U
OLICHKY pe3yJIbTaTa BEIYUCICHUI

YMeHue omnepupoBaTh IOHATHSAMM: CTENEHb C IEJIBIM IOKa3aTeleM,
apu(METHYECKUI KBaIpaTHBIM KOPEHb, MHOTOWICH, alreOpanyeckas Jpo0s,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTEMeHHu OoJjblie
eIMHUIIBI; YMEHHUE BBINOIHATH pacu€Tel mo (opmynam, mpeoOpa3oBaHus
LEJNbIX, JAPOOHO-PAlMOHANBHBIX BBIPAXEHUH M BBIPAKEHUH C KOPHSIMHU,
pas3oKeHne MHOTOWICHAa Ha MHOXHUTEIH, B TOM YHUCIIE C UCIOJIb30BAaHUEM
(dbopMy pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMBbI U pa3HOCTH

YMeHue onepupoBaTh INOHATUSAMHU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJIHOM NEPEMEHHOW, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YyMEHHME pellaTh JUHEeWHble M  KBaJpaTHbIE YpaBHEHHUsS, JpoOHO-
palKMOHAIbHBIE YPABHEHUS C OAHOU ITEPEMEHHOM, CUCTEMBI ABYX JTUHEUHBIX
ypaBHEHU1, TUHEWHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW, B TOM 4YHUCIE IpPHU
pelieHun 3aJad U3 APYruX IMpPEeAMETOB U IPAKTUYECKHUX 3a/ad; YMEHHE
HCIIOJIb30BAaTh KOOPAMHATHYIO MPAMYI0 U KOOPAMHATHYIO IIOCKOCTH JUISA
M300paKeHNs pelIeHU ypaBHEHNUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHUAMH: (YHKIMS, TpaduK (QYHKUUH, HYIH
(GYHKINH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, NMPOMEXYTKH BO3pAaCTaHUS,




yObIBaHUs, HauWOOJbIIEC W HAWMEHbIIEE 3HAYCHHS (QYHKIUU; YMCHHE
ONEpPUPOBATH TMOHATHAMU: TpsAMas MPOMOPIMOHATBHOCTh, JHMHEHHAs
¢byHKIMsA, KBajgpaTHuHas (QYHKUMs, oOOpaTHas MPOMOPIHOHAIBHOCTS,
napabosna, runepoosia; yMeHue CTpouTh rpaduku (QyHKIMNA, UCIOIb30BATh
rpaduKu Ui ONpENENeHUs] CBOMCTB MPOIECCOB W 3aBUCHUMOCTEH, IUIs
pemieHust 3afady U3 JPYruxX Y4eOHBIX MPEIMETOB U PEaTbHON >KU3HHU;
yMEHHE BhIpaXKaTh (popMyliaMH 3aBUCUMOCTH MEX/y BETUYMHAMH

YMeHue onepupoBaTh NOHATHAMHU: MOCIEI0BATEIbHOCTD, apu(MeTHIeCKas
U TreoMeTpudYecKas IpOrpecCUH; YMEHHE MHCIIOJIb30BaTh  CBOWCTBA
MOCJIeI0BATENbHOCTEH, (POPMYIBI CyMMBI U OOILETrO 4YjeHa MpPU PELICHUU
3aa4, B TOM 4YHCJE 33734 U3 JPYTUX Y4eOHBIX MPEIMETOB U peabHOU
KU3HU

YMeHnue pemate 3a1a4 pa3HbIX THUIOB (B TOM YHCIIE HA IPOLEHTHI, 10U U
YacTH, ABIM)KEHHE, paboTy, LIEeHY TOBapOB U CTOUMOCTH IMOKYIIOK U YCIYT,
HQJIOTH, 3a/Jaud M3 O00NacTh YIpaBlIeHUS JMYHBIMU M CEMEWHBIMHU
¢uHaHCAMU); YMEHHE COCTaBISATh BBIPAKEHHSI, YpaBHEHUS, HEPABCHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4d, MCCIECJOBATh IIOJyYCHHOE pEIICHUE H
OLIEHUBATh MIPABIONI0I00HOCTH MOIYYEHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATHSIMU: (PUrypa, TOUKa, OTPE30K, MpsMasi, JIyd,
JIOMaHasi, yrojl, MHOTOYIOJbHHUK, TpPEYroJbHHK, pPaBHOOCAPEHHBIN U
PaBHOCTOPOHHUI TPEYrOJIbHHUKH, MPSIMOYTOIbHBIA TPEYTOJILHUK, MEANaHa,
ouccekTpuca " BBICOTA TpEyToJIbHUKA, YeThIPEXYTONBHUK,
napaiesiorpaMm, pomM0O, MPSMOYTOJIbHUK, KBAAPAT, TPAaNelus; OKPY>KHOCTb,
KpYT, KacaTejabHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU (pUTypaMu; yMeHHE
pemaTh 337a4d, B TOM YHCJIE€ W3 MOBCEJIHEBHOW >XKM3HU, Ha HAXOXJCHHE
TeOMETPUYECKUX BEJIWYHH C NMPUMEHEHHEM H3YyYEHHBIX CBOWMCTB (QUIyp H
¢baxToB

10

YMeHue onepupoBaTh TMOHSATHSAMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U TMEPHEHIUKYIAPHOCTh HPSMBIX, YToOJl
MEX]ly IPSMBIMH, MIEPICHINKYJIISP, HAKIOHHAS, IPOEKIHs, mogooue Gpuryp,
MOJOOHBIE TPEYTrOJbHUKH, CUMMETPHsSI OTHOCHUTEIILHO TOYKH U IPSIMOH;
YMEHHE paclo3HaBaTh PaBEHCTBO, CHUMMETPHIO M Tojodue ¢uryp,
NapajieIbHOCTh U MEPIEHANKYISIPHOCTH MPSIMBIX B OKPYKAIOIEM MUPE

11

YMeHue ornepupoBaTh MOHSATHUSMHU: JIJIMHA, PACCTOSHHUE, Yrojl (BeTu4yuHa
yIJia, CHHYC U KOCHMHYC YIJIa TPEYroJIbHUKA), IJIONIa/lb; YMEHUE OLICHUBATh
pa3Mepsl MPEIMETOB i 0OBEKTOB B OKPYIKAIOIIEM MUPE; YMEHHUE IPUMEHSITh
(dhopMyIIBI IEpUMETpPa U TUIOMIAJAU MHOTOYTOJEHUKOB, JITUHBI OKPYKHOCTH U
IOaAd Kpyra, o0beMa MpsSMOYTOJBHOIO MapalieNienuneaa; yMEHUe
MPUMEHATh IPU3HAKH PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroipHuKa, Teopemy lludaropa, TpUroHoMeTpHUUECKHE COOTHOIICHHS
JUISl BBIYUCIIEHUS! IMH, PACCTOSHUM, IUIOMAAECH

12

YMmenune  u3o0paxarb  IUIOCKME  (QUIYppl M HMX  KOMOWHAIWW,
NPOCTPAHCTBEHHbIE ~ (UTYpPHl OT PpPYyKH, C TIOMOLIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCAaHUIO

13

YMeHue onepupoBaTh MOHATHUAMU: IPSIMOYTOJIbHAs CHCTEMAa KOOPAMHAT;
KOOpJMHATBl TOUYKH, BEKTOpP, CyMMa BEKTOpPOB, IPOM3BEICHUE BEKTOpa Ha
YHCJIO0, CKAJIIPHOE IPOU3BEICHHE BEKTOPOB; YMEHHME HCIIOJIb30BATH
BEKTOPBl U KOOPJAWHATHI Ul NPEACTABICHUS JaHHBIX U pEIICHMs 3a/1ad, B
TOM YHCJI€ U3 APYTUX yUEOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh NOHATHSAMH: CTOJOMKOBBIE U KPYTOBBIE JHATPAMMBI,
TaOIMIIBI, CpeiHee apuPMeTHIecKoe, MeraHa, HanooJIblIee U HaMEHBIIIEe
3HA4YeHUs,  pa3Max  4YHCIOBOrO  Habopa;,  yMEHHE  H3BIIEKATh,
MHTEPIPETUPOBATh U MPEeoOpa30BhIBaTh MH(OPMAIIHIO, MIPEJICTABICHHYIO B
TabMUIAX M Ha JUarpaMMax, OTPaKalollyl0 CBOMCTBAa M XapaKTEPUCTUKU
peanbHBIX TPOLECCOB M SBJICHUN; YMEHHME paclo3HaBaThb H3MEHYMBBIC
BEJIMYUHBI B OKPYKAIOLIEM MUPE
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YMeHue onepupoBaTh IOHATUSAMU: CIy4YailHBIM  ONBIT  (CIay4yailHbIN
OKCTIIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (DJIIEMEHTApHBIH  MCXOJH)
CIly4aifHOTO OIBITa, CIlydyailHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHUE
HaxXOIUTh  BEPOSITHOCTH  CIIy4alHBIX  COOBITUH B ONBITaX €
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE PEIIaTh 3a/lauu
METOZIOM OpraHM30BaHHOIO Iepedopa W C HCIOJIb30BAaHHEM IpaBHIIA
YMHOXXEHHS; YMEHHE OLEHHBATh BEPOSTHOCTH pEabHBIX COOBITHH U
SBJICHUH, TIOHUMAaTh POJb MPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHI B OKpY’KAalOIIeM MHpE M B JKU3HU; 3HAKOMCTBO C TOHSITHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCENI U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMeHue BHIOMpATh MOIXOMASAIINM M3YyYSHHBIH METOJ| sl PeIICHUs 3a]lauu,
[IPUBOJUTL IPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKU3HHU, PAaCIO3HABAaTh IIPOSIBIICHHE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE,
ONMCBIBATh OTJEJIbHBIC BBIJAIOLINECS PE3yJbTaThl, IIOJYYEHHBIE B XOJIE
pa3BUTUA MAaTEMAaTUKU KaK HAyKd, IPUBOJUTH IPUMEPHI MATEMATUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA OI'D
IO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Hucna v BBIYUCIEHUS
1.1 HarypanbHble u niensie uncna. [Ipu3Haku 1eIMMOCTH HEIbIX YHCe
12 OOBIKHOBEHHBIE M JECATUYHBIC JPOOH, MPOLEHTHI, OECKOHEUHbIEC MEPHOIUUYECKHE
' apoou
1.3 ParnmonanbHble uncna. ApupMeTnyecKre ornepanuy ¢ paioHATbHBIMU YUCIAMH
1.4 JlelicTBUTENbHBIC YUCia. ApudMeTHIecKre onepauy ¢ JeiCTBUTEIbHBIMU YHCIaMU
L5 HpI/IGJH/DK’éIiHHe BBIUMCIICHUS, IPABUIIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3ybTaTa
BBIUMCIICHU I
2 AnrebpanuecKue BHIPAKEHHS
2.1 bykBeHHbIE BpIpaXeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU)
29 Crenens ¢ nenbpiM nokasarenaeMm. CTENeHb ¢ pallMOHAIbHBIM MoKa3areneM. CBoiicTBa
' CTENEHu
23 MHorousieHsl
24 Anrebpanueckas 1poOb
25 Apudmerndeckuil KOpeHb HaTypaJbHON creneHu. [leiicTBusa ¢ apudmMeTHUeCKUMHU
' KOPHSIMU HAaTypaJbHOM CTENeHU
3 VYpaBHEHMS U HEPABEHCTBA
3.1 Lenbie u 1poOHO-panoOHaIbHBIE YpaBHEHUs. CHCTEMBI U COBOKYITHOCTH YPaBHEHUN
19 Llensie u nApoOHO-palOHaNIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBCHCTB
33 Pemenue TekcToBBIX 3a1a4
4 YucnoBele NOCIEI0BATENBHOCTH
4.1 [MocnemoBaTeIbHOCTH, CIIOCOOKI 3aJaHMS MOCACAOBATCIBHOCTEH
4.2 Apudmernueckas ¥ reomeTpudeckas nporpeccuu. @opmysia CI0KHBIX TPOIICHTOB
5 OyHKIUN
@yukuus, crnocodsl 3ananust GpyHkuuu. I'padpuk ¢pynkunu. OOnacTs onpeneaeHus u
51 MHOeCTBO 3HadeHu# ¢yHkuuu. Hymu ¢ynkmun. [IpoMexxyTKu 3HaKOOCTOSHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl ¥ MHUHHUMYMBI (YHKIHH.
HauOonbIiee 1 HauMeHblIee 3HaYeHNE (PYHKIIUU Ha TIPOMEKYTKE
6 Koopaunats! Ha npsMOi U TNIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapTOBBI KOOPAMHATBI HA IUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUTypsl 1 UX CBOHCTBA
7.2 TpeyronpHuk




7.3 MHOroyronsHUKU
7.4 OKpY’>KHOCTb U KpyT
7.5 N3mepeHune reoMeTpu4eCcKux BEJINYUH
7.6 BekTopbl Ha TIIOCKOCTH
8 BeposiTHOCTB U cTatucTuka
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepostHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /11 YYHEHUKA

O0o01IeHnEe, CUCTEMAaTH3aIMs 3HAHUH

Bricoukwuit U.P., Slmenko U.B./ mox pen. Amenko N.B.//Marematuka. BepoaTHOCTh
cratucTuka. 7-9 kiacel. ba3oBelii ypoBensb. B 2- yactax. Yuebnuk: AO "U3narenscTBo”
[Ipocsemienue", 2023

METOANUYECKHUE MATEPHUAJIBI IS YUUTEJIA

O0o011eH1Ee, CUCTEMATH3aIMs 3HAHUHI

Bricoukwuit U.P., Slmenko U.B./ mox pen. Amenko N.B.//Marematuka. BepoaTHOCTh 1
cratucTtuka. 7-9 kiacel. ba3oBelii ypoBens. B 2- yactax. Yuebuuk: AO "U3narenscTBo”
[Ipocsemienue", 2023
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