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1. MOSACHUTEJIbHAS 3AIIMCKA

Pabouas nporpamma yuebHoro npeamera «Marematuka» (yriayOJeHHBIN ypOBEHbB)
st 7-9 Ki1accoB MOATOTOBJIEHA B COOTBETCTBUMU C:

(denepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTEeNIbHBIM CTaHAAPTOM OCHOBHOI'O
oOmero oOpa3oBanusi (mpuka3 MuHucTepcTBa MnpocBeuleHus Poccuiickoit
®eneparuu oT 31.05.2021 Ne 287 ¢ u3BMeHEHUSIMU U JTIOTIOJIHCHUSIMH ),
denepanbHOil 00pa3oBaTebHONW MPOrpaMMoOil OCHOBHOTO 00Iero oOpa3oBaHus,
yTBepxkAeHHON mnpukazom Ne 370 MunucrepcTtBa mnpocsemeHus Poccuiickoit
Oenepanyu ot 18.05.23 ¢ UBMEHEHUSIMU U JOTIOJIHEHUSMU;

npuka3zom MunuctepcTBa npocsemenns Poccniickon @enepannu ot 09.10. 2024
Ne704 o BHeceHHU M3MEHEHU B HEKOTOPbIE MpHKa3bl MUHUCTEPCTBA MPOCBEIICHHUS
Poccuiickoit denepanuu, kacarouuecs ¢peaepanbHbIX 00pa30BaTeIbHBIX TPOrPAMM
HAYaJIbHOTO OO0IIero 00pa3oBaHUsi, OCHOBHOTO OOIIEro 0Opa30BaHMS U CPEIHEro
oO1rero oOpa3oBaHus;

denepanbHoil pabodueil mporpaMMol 1O MaTeMaTHMKE OCHOBHOIO OOIIEro
oOpa3oBaHus, yriayOJeHHbI ypoBeHb, MOCKBa;

npukazoM MunuctepcTBa npocenieHust Poccuiickoit @enepanuu ot 23.07.2025 Neo
551 "O6 ytBepxkaeHHHN (eaepaabHOrO MepeyHs AIEKTPOHHBIX 00pa30BaTEIbHBIX
pPECYpPCOB, IOMYIIEHHBIX K HCIOJB30BAHUIO TIPH peaju3allid HMEIOIIUX
rOCY/IapCTBEHHYIO aKKpEIUTAIlMI0 O00pa30BaTeIbHBIX MPOTrpaMM HA4YaJIbHOTO
o011ero, OCHOBHOT0 001Iero, cpeiHero odmiero oopazoBanus';

OCHOBHOM 00pa30BaTeIbHON MPOTPaMMOI OCHOBHOTO 00111er0 oOpa3zoBanus HY OO
«IleTpoBcKast mKomay;

MH(POPMAIIMOHHO-METOIMYECKUM TTUCBMOM 00 OCOOCHHOCTSAX PO aBaHUs
yaeOHOro npeamera «Martematuka» B 2025/2026 yaeObHOM romy;

nporpammoit Bociutanus UY OO «lleTpoBckas mkosay.

Pabouas nporpaMma o MaTeMaTuke yriryoJ€HHOTO ypOBHS ISl oOydaromuxces 7—
9 «knaccoB pa3pabotaHa Ha ocHoBe DeepalbHOIO TOCYJapCTBEHHOTO
00pa3oBaTEILHOTO CTaHJapTa OCHOBHOIO OOIIEro OoO0pa3oBaHHs C YYETOM H

COBPCMCHHBIX MHPOBBIX Tpe6OBaHHﬁ, nNpcaABABILICMBIX K MATCMAaTHYCCKOMY



00pa3oBaHUIO0, U TPAAUIUN POCCUICKOr0 0Opa3oBaHUs, KOTOPhIE 00ECIEUUBAIOT
OBJIQJICHUE KJIIOYEBBIMU  KOMIIETCHIIUSIMH, COCTABJISIONIUMH  OCHOBY IS
HEMPEPHIBHOTO  00pa3oBaHMsl W  CaMOPa3BUTUSA, a TaKXKe IEJIOCTHOCTh
OOIIEeKYJIBTYPHOTO, JUYHOCTHOTO M TMO3HABATEIILHOTO pa3BUTHs oOydaronuxcs. B
paboueil mporpamMme YyYTeHbl ujen U TnoyioxkeHus Konmenumuu pa3BuTHs
MareMarudyeckoro oopaszosanus B Poccuiickoit denepauuu.

B snoxy uudposoii Tpanchopmanuu Bcex cep UeIoBEHUECKOW AEATEIBHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTeMaTHYEeCKON TMOJTOTOBKU. Y>K€ B IIIKOJIE MaTE€MaTHKa CIYXUT OMOPHBIM
OpPEeAMETOM JUIsl W3YYEHUS CMEXHBIX IUCIUIUIMH, a TOCJE IIKOJIbl peaabHOMN
HEOOXOAMMOCTBIO CTAaHOBUTCS HENpPEpPBIBHOE OOpa3oBaHUE, 4YTO TpeOyeT
MOJIHOLIGHHOW 0a30BOil  00111€00pa30BaTeIbHON TMOJATOTOBKM, B TOM YHCIIEC H
MaTeMaTH4eCKOl. DTO OOYCIOBJIEHO TEM, 4YTO B HAIIM JHU PaACTET YHUCIO
npodeccuii, CBSI3aHHBIX C HEMOCPEJCTBEHHBIM MPUMEHEHHEM MATeMAaTUKH: U B
chepe SKOHOMHUKUA, M B OW3HECE, U B TEXHOJOTUYECKUX O0JIaCTAX, U JaXKe B
ryMaHuTapHeiX cdepax. Takum 00pa3oM, Kpyr UIKOJIBHUKOB, [JIsI KOTOPBIX
MaTeMaTUKa MOXET CTaTh B OyJylleM 3HAYMMbBIM MPEAMETOM HE TOJBKO C TOYKH
3peHus e€ MPUMEHEHUs B XU3HU, HO WU B NMPOGECCHOHAIBHOU NEITeNbHOCTH,
pacimpsercs.

[IpakTuyeckas MOJIE3HOCTh MAaTEMAaTUKU OOYCIOBJIEHA TeM, 4TO €€ MpeaMEeTOM
ABIAIOTCS (yHIAMEHTAIbHBIE CTPYKTYpbl HAIIETO MHpA: MTPOCTPAHCTBEHHBIC
GOpMBI M KONMYECTBEHHBIE OTHOIICHHWS OT TMPOCTEHINNX, YCBaWBaCMBbIX B
HEMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIOKHBIX, HEOOXOAUMBIX ISl pa3BUTHS
HAYYHBIX U MPUKIATHBIX UACH.

be3 KOHKpeTHBIX MaTeMaTUUYECKUX 3HAHUW 3aTPyIHEHO MOHMMAHHE MPUHLIMIIOB
YCTpPOMCTBA W  MCIOJIB30BAaHUS COBPEMEHHOW TEXHUKH, BOCHPUSTHE U
UMHTEpIpeTalus pazHOOOpa3HOMl COIMaTbHOM, SKOHOMUYECKOH, MOJIUTHYECKON
uHopmaiu, Mmanod3PeKTuBHA MOBCEIHEBHAS TPAKTUUECKAs IEATEIbHOCTD.
Kaxxnomy uenoBeky B CBOEH KU3HU NPUXOAUTCS BBITIOIHATH PACUETHI U COCTABIISITh

AJIrOPUTMBbI, HAaXOAUTb KW IIPUMCHATH (I)OpMYJIBI, BJIaACTh IIPAKTHICCKHMHU



npuéMaMu T€OMETPUUYECKUX H3MEPEHH M IMOCTPOEHUH, YUTaTh HHPOpPMALUIO,
MPEACTABICHHYIO B BUJE TaOMUL, AWarpaMM U TpadUKOB, *KUTh B YCIOBHUSIX
HEONnpeeIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep CIy4ailHbIX COOBITHIA.
OOHOBPEMEHHO C paclIMpeHueM cpep NPUMEHEHHUs] MATEMATUKU B COBPEMEHHOM
oOmiecTBe BCE 0oJjiee BaKHBIM CTAHOBUTCS MAaTEMAaTHUYECKHM CTUJIb MBIIUICHHUS,
MIPOSIBIISIOIIMICS B ONPEAEIEHHBIX YMCTBEHHBIX HABBIKAX.

B npouecce u3yueHus mMaTeMaTHKU B apceHal NPUEMOB U METOJIOB MBIILICHHUS
YeJIoBEeKa ECTECTBEHHBIM 00pa30M BKIIIOUYAIOTCS UHIYKIUS U AeAYyKILIHs, 000011eHne
U KOHKpeTH3alus, aHalu3 M CHHTEe3, Kiaccu(uKalus ¢ CUCTEeMaTU3allMs,
abctparupoBanve W aHajorus. OOBEKTHl MaTEeMaTHYECKUX YMO3AKIIOYECHHH,
npaBuja UX KOHCTPYHPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHIA,
CIOCOOCTBYIOT BbIpabOTKEe yMeHUs (pOpMyIIHpoBaTh, 00OOCHOBBIBATh U JI0KA3bIBATh
CYy)XKJEHUs, TE€M CaMblM pa3BHUBAIOT JIOTMYECKOE MbllIeHne. Benymas poms
NPUHAIJIEKUT MaTeMAaTUKe U B (POPMUPOBAHUM AJITOPUTMHUECKON KOMIIOHEHTBI
MBIIUIEHUS] W BOCIUTAHUM YMEHHMM JEHUCTBOBATh I10 3aJaHHBIM aJIrOpUTMaM,
COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATH HOBBIE. B mpouecce peleHus
3aJjad — OCHOBHOM y4eOHOW JESITeIbHOCTH Ha YpOKax MaTeMaTUKd —
Pa3BUBAIOTCS TAKXKE TBOPYECKAs U MPUKIAJHASA CTOPOHBI MBILIICHUS.

OOyueHune maTemaTuke Aa€T BO3MOXKHOCTh pPa3BUBATh y OOYyYaIOLIUXCA TOYHYIO,
paloHaIbHYI0 U HHPOPMATUBHYIO PeUb, YMEHHE OTOMPATh HAan00JIee IO X0 SAIINE
A3BIKOBbIE, CHMBOJINYECKHUE, TpapUUecKUe CPEACTBA IS BHIPAKEHUS CYXACHUN U
HaIJISJHOTO UX MPEICTABICHUS.

Heo06xoauMbpIM KOMIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIAETCS O0Ilee 3HAKOMCTBO C METOAAMHM IIO3HAHUS JEHCTBUTENIBHOCTH,
IIPEACTABICHNE O NPEIMETE M METOJAaX MAaTEMAaTUKH, X OTIMYHMA OT METOJOB
JIPYTHMX €CTECTBEHHBIX M T'YMaHHUTApHBIX HAyK, 00 OCOOEHHOCTSIX NPUMEHEHHUS
MaTe€MaTUKH JUIsl PELIEHUs HAy4HbIX WM MPUKIAAHBIX 3a1ad. Takum oOpaszom,
MaTeMaTH4ecKoe 0Opa3oBaHME BHOCHUT CBOM BKJIaa B (OpMHpOBaHHE OOIIEH

KYJIbTYpBI YEJIOBEKA.



M3ydyeHne wmaTreMaTUKH TaKXkKe CHOCOOCTBYET OSCTETHUYECKOMY BOCIHTAHUIO
YeNIOBeKa, MOHWMAHUIO KPAacoThbl M M3AIIECTBA MAaTEMaTHUYECKHUX PACCyXICHUM,
BOCTIPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CHMMETPHH.

B cootBerctBun ¢ KoHmenuued pa3BUTHS MaTeMaTHYeCKOrO OOpa3oBaHUs B
Poccuiickoit ®enepanuum maTemMaTH4YecKOe OOpa3oBaHUE JOJKHO pelaTh, B
YaCTHOCTH, 3agayd O0OeCle4YeHHs CTPaHbl BBITYCKHUKAMH, MaTeMaTH4ecKas
MIOJITOTOBKA KOTOPBIX JTIOCTATOYHA JIJISl MPOJOJDKEHHSI 00pa30BaHMs B Pa3MUHBIX
HampaBJICHUSX, BKIIOYas MaTeMaTHUYECKHe WCCIeoBaHus, pabory B cdepe
MHPOPMAIIMOHHBIX TEXHOJOTHH, MpernojaBaHHe MaTeMAaTUKH W Jp., C OJHOM
CTOPOHBI, M TPHUMCHEHHE MAaTeMaTUKA B JPYIHX HayKax, B HHKEHEPHO-
TEXHOJIOTUYECKON W CcOIMalbHON cdepe ¢ apyroii ctopoHbl. s obecriedeHus
JTOCTH)KCHUST COOTBETCTBYIOIICH OTHM 3a7adyaM MaTEeMaTHYECKOW IOATOTOBKH
oOyJarommxcs, JUisi  YAOBJICTBOPEHUS WX 3alpOCOB U BO3MOXKHOCTEH
npeqHa3HaYeHa IMporpaMMa YriyOJIEHHOrO HM3y4deHHs MareMaTukd. [Iporpamma
YIITYOJIEHHOTO YPOBHS AET BOZMOXKHOCTH PACIIUPHUTH U YTIYOUTH KPYT H3ydaeMBbIX
BOIIPOCOB, CO3/1aTh 0o0Jiee IETIOCTHOE MPEACTABICHUE O CHCTEME MaTeMaTHIECKUX
3HaHUH, CPOPMUPOBATH OOJIEEC YCTONYHMBBIE U OCO3HAHHBIC YMEHUSI.
[IpuopuTeTHHIMY LEJSIMH 00yUeHHsI MaTeMaTHKe B 7—9 Kiaccax siBJISIIOTCS:
(GopMUpOBaHUE IIEHTPATBHBIX MAaTEeMAaTHUYECKUX TIOHATHH (YHCI0, BEJIMYWHA,
reoMeTpudeckas Gurypa, nepeMeHHas, BEpOsSTHOCTb, QYHKIIHS ), 00eCIIeUnBAIOIAX
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh  MAaTEeMAaTUYECKOro  OOpa3oBaHMS
oOydJarommxcs;

MOJIBEJICHUE YYAIUXCs HAa TOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTeMaTUKH U OKPY’KaIoLIEro MHpa, MOHUMaHHEe MaTeMaTUKH KaK 4acTH oOuiei
KyJbTYpPbI UEJIOBEUECTBA;

pa3BUTHE HMHTEUIEKTYaJIbHBIX M  TBOPYECKMX CIOCOOHOCTEH  ydaluxcs,
MO3HABATENbHOM  AaKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHNS, HHTEpeca K N3YUYEeHUI0 MaTEMaTHKH;

GopmupoBanue (QyHKIIMOHAIBHOW MaTEeMaTHUYECKOM T'PaMOTHOCTH: yMEHUS

pacCiio3HaBaTb IIPOABJICHUA MaTEMAaTHYCCKUX HOHHTHﬁ, 00BEKTOB "



3aKOHOMEPHOCTEH B pPEaIbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH IPYTHUX
yu4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBHCUMOCTEM W  3aKOHOMEpPHOCTEH,
dopMynupOBaTH UX Ha S3bIKE MATEMATHKH U CO3/1aBaTh MAaTEMAaTHYECKHE MOJICIH,
MPUMEHATh OCBOCHHBI MAaTeMAaTHYCCKHH armapaT I pelIeHUs IMPaAKTHKO-
OPUEHTUPOBAHHBIX 3a/Ja4, WHTCPIPETHPOBATh H OICHWBATH ITOJYYCHHBIC
pe3yabTaThl.

OCHOBHBIE JHHHH COJEp)KaHUS Kypca MaTeMaTHKu B 7/—9 kiaccax: «Yucna u
BBIUUCIEHUS», «Anredpa» («Anredpandeckue BbIPpOKECHUS», «YpPaBHEHHUS U
HepaBeHCTBay»), «Dynkuum», «l'eomerpust («I'eomerpuueckne GUTYpHl U UX
cBOiicTBa», «V3MepeHne TEOMETPUUYECKUX BEIHYWH»), «BeposTHOCTH W
CTaTUCTUKAY.

JlaHHBIC TMHUY PAa3BUBAIOTCS NApaJlIeIbHO, KAK/ask B COOTBETCTBUHU C COOCTBEHHOM
NPUPOJON U TPAIUILUSAMHU, OJHAKO HE HE3aBHCHMO OJHA OT APYroi, a B TECHOM
KOHTaKTe W B3auMojaeicTBUU. Kpome 3Toro, mx OOBEIUHSET JIOTHYecKas
COCTABJISIFONIAS, TPAAUIIMOHHO TPHUCYIIas MaTeMaTWKEe W TPOHHM3BIBAIOIIAS BCE
MaTeMaTUYECKUE KypChl U COJIep KaTeIbHbIC JIMHUU.

Conmepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM  pe3yiIbTaTaM
OCBOCHWSI pabodeld TpoOrpamMMbl, PacCHpPESIEHHBIM [0 TOoJaM OOYYCHHS,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHITUITHATHHBIM
BOIIpocaM  oOydJarommuecss OOpamiajuch HEOJAHOKPATHO, YTOOBI  OBJIAJICHHE
MaTeMaTUYECKUMU TOHITHSIMU U HABBIKAMH OCYIIECTBIISIIOCH TOCIEIOBATENIBHO H
MOCTYIATEIbHO, ¢ COOIOIEHNEM TMPHUHIMIA TPEEeMCTBEHHOCTH, a HOBBIC 3HAHMSI
BKJIFOYAJIUCH B OOIIIYIO CUCTEMY MATEeMAaTHYECKUX MPEACTABICHUN 00ydarommuxcs,
pacmmpss u yriayonss e€, 00pasyst MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

Hean udyyeHus y4eOHOro Kypca «AJjireopa»

AnreOpa sBIS€TCS OJHUM W3 OMOPHBIX KypCOB OCHOBHOW IIIKOJIBI: OHA
oOecreunBaeT M3ydeHUE JPYTUX AUCIUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO AJIs POIOJDKEHHS 00pa30BaHMUs
M TOJE3HO JUIsl TOBCETHEBHON >KM3HHM. Pa3BuThe y 00y4aromuxcsi HayIHBIX

MPEACTABICHUN O MPOUCXOXKIECHUU M CYUIHOCTH ajareOpanueckux alOCTpakiui,



croco0e OTpaKeHUs MAaTEMAaTUYECKON HAayKOH SBICHHUH U MPOLECCOB B MPUPOAE U
o0l1IecTBEe, POJIM MATEMATHYECKOTO MOJEIUPOBAHUS B HAyYHOM IO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KadyeCTB
MBIIIUICHUS, HEOOXOAUMBIX ISl aJanTallid B COBPEMEHHOM LU(PPOBOM OOIIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM 00pa3oM o00eCleurMBaeT pa3BUTHE YMEHUS
Ha0JII0/1aTh, CpPaBHMBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTUUYHOCTHU
MBIIICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS,
BBIBO/IBI, (hOPMYJIMPOBATh yTBEpkKAeHUs. OCBOCHHUE Kypca ainreOpbl o0ecreurnBaeT
Pa3BUTHE JJOTUUECKOTO MBIIUICHUSI 00yUYaIOIIUXCS: OHU UCIIOIB3YIOT ACAYKTUBHbBIC
U MHAYKTUBHBIC pacCyXJaeHus, 0000IeHne U KOHKPETU3aINI0, a0CTparupoBaHue U
anajorutro. OOyueHue  anreOpe  mpeAnojaracT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJILHON  JIEATEIbHOCTH OOYyYalomMXcs, TO3TOMY CaMOCTOSTEIBHOE
pelieHre 3ajad ydaluldMHCS ©CTECTBEHHBIM 00pa3oM SBISIETCS peanu3aluei
NS TETbHOCTHOTO MIPUHIIUIIA O0yUEHHUS.

B ctpykType nmporpamMmmbl yueOHOTO Kypca «Anredpa» yriayOia&éHHOro U3ydyeHUs B
/—9 Knaccax OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUM:
«Yucrna u BBIYUCICHUS», «ANreOpandeckue BBIpOXKECHHS»;, «YpaBHEHUS W
HepaBeHCTBa»; «DyHkuum». Kaxngas U3 3TUX COAEPKATEIBHO-METOANYECKUX
JUHUNA Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUYEHUS Kypca, €CTECTBEHHBIM
o0pa3oM TmepervieTasich U B3aUMOJEHCTBYS C JIPYrUMHU €ro JuHusIMU. B xoxe
M3YYEHHUs] Kypca OOydarouMMcsl MPUXOJMUTCS  JIOTUUECKH  PacCyXkaaTh,
MCITIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3M € 3TUM 11e71€CO00pa3HO
BKJIFOUHTh B IPOTPaMMy HEKOTOPBIE OCHOBBI JIOTMKH, ITPOHU3BIBAIOIIME BCE
OCHOBHBIE pa3fielbl MaTeMaTHYeCKOro O0O0pa3oBaHUS U  CIOCOOCTBYIOIIHE
OBJIQICHUIO OOYYalOIIMMHUCA OCHOB YHHUBEPCAIBHOIO MAaTE€MaTUYECKOTO S3bIKa.
Takum o00pa3oM, MOXHO YTBEpPKIaTh, YTO COAEPKATEIbHOW U CTPYKTYpHOM
0COOEHHOCTBIO Kypca «Aredpay SBISIETCS] €T0 HHTETPUPOBAHHBINA XapaKTep.
Copepxanue quHUA «YHHCIa U BEIYUCICHUS» CIYKUT OCHOBOM JJI JaJbHEHIIIETO
M3YUYCHUSI MATEeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYarOUIUXCS JIOTUYECKOIO

MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TIOJIb30BATHCS AITOPUTMAMM, a TaKXKe



MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOUMBIX JIJIsl TOBCETHEBHOM JKU3HU.
Pa3zBuTre MOHATHA O YuCIe B OCHOBHOW IIKOJIE CBA3aHO C PAlMOHAIBHBIMHU U
UppaIMOHAIBHBIMU YK CIIaMU, OPMHUPOBAHUEM TIPEACTABICHUN O JEHCTBUTEIILHOM
yycae. 3aBEpUICHHE OCBOCHMUSI YKMCIIOBOM JIMHUM OTHECEHO K CTapIIEMy 3BEHY
o01iero oOpa3oBaHus.

Conepxanue IByX alreOpandyecKux JUHUN — «ANreOpandeckre BBIPOKCHUS» U
«YpaBHEHHSI U HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOYyHAIOIIUXCS
MaTeMaTHYEeCKOTO ammnapaTta, HeOOXOJUMOTro JUIsl pelleHUs 3ajlad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U OKPYKAIOIIEH peajbHOCTH. B OCHOBHOM IIKOJIe YUeOHBIM
Marepuang TPYNIUPYETCS BOKPYr  pallMOHAJIBHBIX  BBIpaXKeHHWl. Ausrebpa
JEMOHCTPUPYET 3HAYEHHE MATEeMaTHMKM KakK  s3blka JUIi  TOCTPOCHUS
MaTeMaTUYECKUX MOJIEJIEH, ONMKMCaHUs MPOLIECCOB U SABJICHUN peadbHOro Mupa. B
3a1aun 00y4deHUs alire0pe BXOIAT TaKKe JalbHEHITIee pa3BUTHE AITOPUTMHUYECKOTO
MBIIIJIEHUS], HEOOXOAMMOI0, B YACTHOCTH, JJII OCBOEHHUSI Kypca MH(POpPMATUKU, U
OBJIaJIeHNE HAaBbIKaMU JeAYKTUBHBIX paccyxkaeHuil. [[peoOpazoBanrie CHMBOJIBHBIX
dopM BHOCHUT cBOM crnenupUyYecKkuii BKJIAaJ B pa3BUTHE BOOOpPAKEHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copnepxanne (PyHKIIMOHATBHO-TpAQUUECKOW JIMHUM HAIEJIEHO Ha TOJIyYCHHE
IIKOJTbHUKAMU 3HAHUN 0 (PYHKITUSAX KaK BaKHEHIIIEH MaTeMaTHIECKOM MOJIETH ISl
OMMCAHMSI W UCCIEAOBAHUS Pa3sHOOOPA3HBIX MPOIIECCOB U SABICHUU B MPHUPOAE H
obmrectBe. M3ydenne 3Toro Matepuasia CrmocOOCTBYET Pa3BUTHIO Y OO YYArOIIHXCS
YMEHUS UCTIOIB30BaTh PA3JIMUHbIE BRIPA3UTEIbHbBIE CPE/ICTBA SA3bIKA MATEMATUKU —
CJIOBECHOTO, CHMBOJHMYECKOT0, TpaduyecKoro, BHOCUT BKJIaJ B (popmupoBaHue
MPEACTABICHUN O POJIM MAaTEMATUKH B PA3BUTUU LIUBWIIU3ALUNA U KYJIBTYPHI.
YrnyonéHHbiil Kypc anreOpsl XapaKTepu3yeTcss He TOJIBKO U3yUYeHUEM HEKOTOPOTO
JOTIOJIHUTENIBHOTO TEOPETHYECKOTO ammnapaTta W CBSI3aHHBIX C HUM METOJIOB
pemeHust 3amady. AnreOpa SBISETCS S3BIKOM JJISl OMHUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CITY>KUT OCHOBOM MATEMATUYECKOT0 MoAenupoBanus. [Ipu stom
caMi OOBEKThl MATEMATHYECKUX YMO3AKIIOUEHUN U MPUHSTHIE B alreOpe npasBuia

X KOHCTPYHUPOBAHHS CIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHHII OOOCHOBBIBATH U



JIOKa3bIBaTh CYXKJICHHS, pPa3BUBAIOT MAaTEMAaTHUYECKYI0 HHTYHUIIMIO, KpaTKO U
HArJIsiTHO  PACKpPhIBAIOT MEXaHU3M JIOTUYECKUX TMOCTPOCHUN H  ydaT uX
npuMeHeHuto. TeM cambiM anredpa 3aHMMaeT OJHO M3 BEAYIIUX MECT B
dbopMuUpPOBaHUY HAYYHO-TEOPETUUECKOTO MBIIIUICHUST 00YYatOIINXCS.

ean usyyenus yyedHoro kypca «I'eomerpus»

['eomeTpus kak OAWMH M3 OCHOBHBIX Pa3[EeiiOB IIKOJbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH I1eJIbI0 00ECTIeYUTh U3YYCHUE CBOUCTB U pa3MepoB GUTyp, UX OTHOIICHUH U
B3aMMHO€ PACIOJI0KEHUE, OMUPAETCSA Ha JIOTUYECKYIO, 10KA3aTEIbHYIO JTUHUIO.
[leHHOCTh M3Yy4YEHUS T€OMETPUUM B OCHOBHOM IIIKOJE 3aKIIOYAETCS B TOM, YTO
OoOy4JaromuiCsT CMOXET HAYYUThCS TPOBOJMTH JOKA3aTeNIbHBIE PACCYKICHUS,
CTPOUTH JIOTUYECKUE YMO3AKIIOYCHHS, J10Ka3bIBaTh HMCTHUHHBIC YTBEPXKICHUS U
CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXJCHHUS OT MPOTHUBHOTO,
OT/INYaTh CBOWCTBA OT MPHU3HAKOB, (OPMYJIUPOBATH OOpPATHBIC YTBEPKICHHUS.
Oco0oe 3HaueHWe AOKa3aTeNbHAsl JIMHUS UMEET i YriayOnEHHOro H3y4deHUus
MaTE€MAaTHKH.

Baxxno, yToOBI Y4EHUK, OBJIAJIEBIINNA UCKYCCTBOM PACCyX/J1aTh, MOT IPUMEHSTH €TO
U B OKpYy)Karomen *u3Hu. I B 3TOM COCTOHUT BaKHOE BOCIUTATEIIbHOE 3HAYCHUE
U3YUYEHUs T€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHOW MaTeMaTUYECKON IIKOJIE.
Bropoil uenpto uM3yyeHus reoMETpUU SIBISETCS HAYyUYHUThCS HCIOJIb30BaTh €€ B
KaueCTBE MHCTPYMEHTA NP PEIICHUN KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX
3a/1a4, BCTPEYAIONIMXCS B PpPEAIbHOW JKU3HU. YUYEHUK JOJDKEH HaydUThCs
OTIPEJICIUTh TEOMETPUUYECKYI0 (PUTYpyY, OmHCcaTh CIOBAMU YEPTEK WIH PUCYHOK,
HAaWTH TUIOMIAAbh 3€MEJIBHOTO YYacTKa, paccyuTaTh HEOOXOIUMYIO JUIHHY
ONITOBOJIOKOHHOTO KaOens wiu TpeOdyeMble pa3Mephbl Tapaxka Jisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BRIUUCIUTENbHAS JTUHUSA B U3YUYEHUU T'€OMETPUU B
IIKOJIE, HE MEHee BaxkHas, yeM mepBas. CrocoOCTBOBATh 3TOMY MOTYT 3ajlaud
MPAKTUYECKOTO XapakTepa, MPU PacCMOTPEHHHM KOTOPBIX MOKHO oOydaTh Jerei
CTPOUTH MATEMaTUYECKUE MOJEIH PEANIbHBIX KU3HEHHBIX CHUTYallWil, TPOBOJUTH
BBIYMCJICHUS U OLICHUBATh aJIEKBATHOCTD MOJYUYEHHOTO pe3yibTaTa. Kpaiine BaxHO

IIOMYEPKUBATE CBA3M TEOMETPUM C JAPYTMMH IpEAMETaAMH, MOTHBUPOBATH



HCITOJIB30BaTh OMPEICIICHUS TEOMETPHUICCKUX QUTYP B TTOHATHH, IEMOHCTPHUPOBATH
MIPUMEHEHHUE MOTYyUYCHHBIX YMEHUH B QU3HKE U TEXHUKE. DTH CBSI3U HanOoJIee IPKO
BUJIHBI B Temax «BekTopel», «TpuUroHOMETpHYECKHEe COOTHOMIECHUs», «MeTona
koopauHaT» U «Teopema [Mudaropay.

Oco0eHHOCTh Kypca YIIIyOJNE€HHOTO M3yYeHHUs TEOMETPHH COCTOUT HE B TOM, YTO
no6aBisieTcs O0IBIIOE KOTUIECTBO HOBBIX TEM, @ B TOM, YTO y4allllecs He MPOCTO
3HAKOMSATCSL C OINpEeACNEHHBIMU TOHATHIMH, a YyBEPEHHO OBJIAJCBAIOT HMHU.
CymiecTByIOI©e TEMbI MPOTPaMMBI 0a30BOr0 Kypca T'€OMETPHHM H3Yy4aloTcs Ha
Oosiee TIyOOKOM ypOBHE, a ydallHecs MPUOOPETArOT YMEHHs, MOMOTAlolue UM
YBEPEHHO MPHUMEHSITH CBOM 3HAHUS HE TOJIbKO B MAaTEMAaTHKE, HO U B CMEXHBIX
npeaMeTax, Mpekae Bcero ¢u3nke W WHPOPMATHKE, a TaKKe I0JIh30BaAThCS
NOJIYYCHHBIMHY 3HAHUSMU TIPH PEIICHUH MPAKTHYCCKUX 3a]1a4.

Hean usyyeHus yueOHOro kypca «BeposiTHOCTb U CTATHCTHKA)

B coBpemeHHOM 1HH(PPOBOM MHUpE BEPOATHOCTH M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh KaK C TOYKH 3PEHUS MPAKTUYECKUX MPUIOKEHUMN, TaK U UX
poiu B 00pa3oBaHWH, HEOOXOAMMOM KaKJoMy ueioBeky. Bospacraer wyucio
npodeccuii, pu OBJIaJIEHUU KOTOPBIMU TpedyeTcs xopolast 6a3oBasi MOJATOTOBKA B
00J1aCTH BEPOSITHOCTH M CTaTUCTUKH, TaKasi MOATOTOBKA Ba)KHA VISl MPOIOKSHUS
o0pa3oBaHUs U JIJIs1 YCIENTHON podeccnoHaabHON Kapbephl.

Kaxxnp1il yenoBek MOCTOSSHHO TPUHUMAET PEIIeHUsS Ha OCHOBE UMEIOIIUXCSA Y HETO
naHHbIX. J[J11 000CHOBAHHOTO TPUHATHS PEIICHUS B YCIOBUAX HEIOCTATKA WIIH
n30bITKa WH(pOpMAMU HEOOXOJMMO B TOM YHCIE XOPOIIO CHOPMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MbIIUICHHEe. VIMEHHO TO3TOMY BO3HHKIIA
HE0OX0IUMOCTh (POPMHUPOBATH Y 00ydaromuxcs HYHKIIMOHATBHYIO TPAMOTHOCTD,
BKIIFOYAIONIYI0O B ce0si yMEHHWE BOCIHPUHUMATh W KPHUTHYECKH aHAIM3UPOBATH
nH(OPMAITNIO, TPEICTABICHHYIO B Pa3IMYHBIX (DOpMaX, MOHUMATh BEPOSTHOCTHBIH
XapakTep MHOTHUX pEaTbHBIX TMPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH
MIPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO C OCHOBHBIMH MPUHITUTIAMHU COOpa, aHAIHM3a U TPECTABICHUS JaHHBIX

13 pa3IudHbIX cep KU3HU 00I1lecTBa U rOCy1apcTBa NPUOOIIAET 00 yqaIoOMUXCs K



OOLIECTBEHHBIM HHTEpecaM. M3ydyeHrne oCHOB KOMOMHATOPUKU Pa3BUBAET HABBIKU
opraHu3anuu rnepedopa v noAcy€ra Yucia BApUaHTOB, B TOM YUCIE B MPUKIATHBIX
3alayaXx. 3HAKOMCTBO C OCHOBaMHU TeOpuHM TpadoB cO3Ma€T MaTEeMATUYECKHM
¢yHnameHt ang  (GOpMHpPOBAaHUS KOMIETEHUMH B 00J1acTh HHPOPMATUKU U
M(ppoBbIX TeXHONOTUM. [ToMUMO 3TOTO, IPU U3YUEHUH CTATUCTUKU U BEPOSATHOCTH
oOoramarTcs NpeACTaBICHHS YYalUXCsl O COBPEMEHHOM KapTHHE MUpPa U METOJAX
€ro Mccjaea0BaHus, (OPMUPYETCS MOHMMAHUE POJIM CTATUCTUKU KaK MCTOYHHKA
COLIMAJILHO 3HAYMMOM HMH(OpMAIUMU W 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOIO
MBIIUICHUS.

B cooTBeTCTBUMM C JAaHHBIMU LEISIMU B CTPYKType MPOrpamMMbl y4eOHOIro Kypca
«BeposATHOCT, W CTaTHCTHKA» OCHOBHOM IIKOJBI Ha YriayOJEHHOM YpOBHE
BBIJIEJIEHBI CIIEIYIOIINE COJIepkKaTeabHO-MeToanueckue auHuu: «lIpencraBnenue
JAHHBIX M  ONUCATelIbHAas  CTAaTUCTUKA»;  «BeposATHOCTBY»;  «ONEMEHTHI
KOMOMHATOpUKW»; «BBenenue B Teoputo rpadosy, «MHOxkecTBay, «Jlorukay.
Conepxanue nuHuM «lIpencraBieHue AaHHBIX W ONKCATENbHAs CTATUCTHUKA»
CIIY’>KUT OCHOBOM 17151 pOPMUPOBAHUS HABBIKOB pabOTHI C MHPOPMALIUEN: OT YTCHHUS
U UHTepIpeTanuu nHOpMaIuy, IpeCTaBIeHHON B TabiuIax, Ha AUarpaMmax H
rpadukax g0 cOopa, TpenCTaBICHUS M aHaiIM3a JAHHBIX C HCIOJIb30BAHHUEM
CTAaTHUCTHYECKUX XapaKTEPUCTUK CPEIHUX U paccerBaHus. Paboras ¢ JaHHBIMH,
oOydaromuecs: y4aTcsl CUMTHIBATh M HMHTEPIPETUPOBATH JaHHBIC, BHIJABUTATH,
apryMEHTHpPOBATh W KPUTHUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIILUIATh Hal
(dakTopamMu, BBI3BIBAIOIIMMUA H3MEHYMBOCTh, W OIICHMBATh WX BIUSHUE HA
paccMaTpuUBacMbIe BEIMYUHBI U IIPOLIECCHI.

NHTynTHBHOE MNpPEACTABICHUE O CIy4YalHOW W3MEHUYMBOCTH, WCCIIEIOBAHUE
3aKOHOMEPHOCTEW W TEHAECHLUHMM CTAHOBUTCS MOTHBHUPYIOLIEH OCHOBOM JIA
W3Y4YEHHsI TEOPUHU BEPOSTHOCTEN. bombIioe 3HaueHne 31eCh UMEIOT MTPAKTHYECKUE
3a/1aHUs, B YACTHOCTHU OIBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMHU MOJIEIIAMH.
[loHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBAONoAo0us CIy4ailHOrO COOBITHS.
IIpy u3ydyeHHH Kypca OOydYaroImIMecs 3HAKOMATCS C MPOCTEUIIMMU METOJAMHU

BBIYMCIICHHA BCpOHTHOCTeﬁ B CﬂyqaﬁHBIX IKCIICPUMCHTAX C PaBHOBO3MOXKHBIMH



AJIEMEHTAPHBIMU UCXO0JIaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MTO3BOJISIONUMHU CTaBUTh
U pemiath 0oJiee CIOXKHBIE 3ajjauyd. B Kypc BXOAST HauyalbHbIE MPEICTABICHUS O
CIIy4alHBIX BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

Taxke B paMkax STOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHO>XECTBAMHU M OCHOBHBIMHU OIEpalMSIMU HaJl MHOKECTBAMHU, paccMaTPUBAIOTCS
MIpUMEpPBI IPUMEHEHUS rpadoB U SJIEMEHTOB TEOPUHM MHOKECTB JIJI PEIICHUS 3a/a4,
a TaK)Ke UCIIOIb30BaHUS B JPYTUX MAaTEMAaTUYECKUX Kypcax M Y4EOHBIX MTpeaMeTax.
Hacrosieit mporpammotii B 7-9 kitaccax npeaycMaTpyuBaeTCs BbIICJIICHUE B yUeOHOM
IiaHe Ha u3ydeHue «Anreopsl» - 5 yacoB B Henento (170 yacoB) B 7 kiacce, 4 yaca
B Heneno B 8-9 kimaccax, «['eomeTpuun» - 2 yaca B Henero (68 yacoB) B 7 Kiacce, B
8-9 knaccax no 3 gaca B Henento (102 waca) , «BepostHocTu U cTatucTUKMY - 1 9ac

B Hegnento (34 vaca) ¢ 7 o 9 knacc.

2. COOIEP/) KAHUE YYEBHOI'O KYPCA <«AJITEBPA» (II0 T'OIAM
OBYUYEHMUS)

7 KJIACC

Yuciaa v BBIYMCIEHUS

PanuonajbHbIe YnCIa

Panmonanpabie unciaa. CpaBHEHHE, YIIOPSIA0YUBAHNC U apU(DMETHICCKUEC JEeHCTBHS
C pallMOHAJILHBIMU yHcliaMu. YucnoBas mpsiMasi, MOJyJIb YHCIIa.

CteneHb ¢ HATypaJIbHBIM MMOKa3aTeJIeM U €€ CBOMCTBA. 3allUCh YUCa B JSCITUIHOM
MO3ULIMOHHON CUCTEME CUMCIICHUSI.

Pemenrie TeKCTOBBIX 3amau apupMeTHUeCKUM crocoboM. Pemenue 3amad w3
peanbHOM MPAKTUKU HA YaCTH, Ha IPOOH, HA TTPOIICHTHI, MPUMEHEHUE OTHOIICHUH H
MIPOMNOPIMIA TIPU PEIICHUH 3aj]1ay; PElIeHUE 3a7a4 Ha ABWKEHHUE, padoTy, MOKYIKH,

HaJIoru.

JleaumocTb

JlenmumocTs 1enbix ynucen. CBoiicTBa JEIMMOCTH.



IIpocTteie U cocraBHble ynciia. YETHbIe U HEYETHBIE yncia. [IpusHaku nenumoctu
Ha2,4,8,5 3,6,9, 10, 11. IlpuzHaku Ae1UMOCTH CYMMBI U TPOU3BEICHUS LIETBIX
YUCEN IPU PEIICHUH 337a4 C IPAKTUYECKUM COAECPIKAHUEM.

HauGonbmuit oOmuii nenuTens W HaUMEHbIIee O0O0IlNee KpaTHOE JBYX 4YHUCET.
B3anmHO npocTeie uncia. AnroputMm EBkinaa.

Jlenenue ¢ octaTkoM. ApudmeTnueckue onepanuy HaJl OCTaTKaMHU.

AJireOpanyecKue BbIpasKeHHU s

BoipaskeHusi ¢ nepeMeHHbIMH

BoipasxkeHre ¢ TNepeMEHHbIMU. 3HA4Y€HHE BBIPAKEHHUS C TEPEMEHHBIMU.
[IpencraBienne 3aBUCUMOCTH MEXI1Yy BETUYMHAMU B BUIE (OPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPeOOpa3oBaHUsl aNreOpaNuecKUX BBIPAKEHUMH.

I[OK&?)&TCJIBCTBO TOXICCTB.

MHoro4jieHnl

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTEeNEHb OJHOUICHA.

Muorounensl. MHOrowieH cranaapTHoro Bujaa. Ctenenb MHorowieHa. CioxeHue,
BBIYMTAaHWE, YMHOXKEHHE H JIeJIcHHe MHorowieHoB. IIpeoOpa3oBaHue 1enoro
BBIpa)K€HUS B MHOTOWIEeH. KopHU MHOTOUJIeHA.

DopmyJibl COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMbI U KBaJpaT pa3HOCTU JBYX
BBIpOXKCHUH, KyO CYMMBI M KyO pa3HOCTH JABYX BBIPaKCHHM, pa3HOCTh KBaJpPaTOB
JIBYX BBIPA)KCHUM, TPOU3BEACHUE PA3HOCTH U CYMMBI JIBYX BBIPAKECHHH, CyMMa U
Pa3HOCTh KyOOB JIBYX BBIPa)KCHUM.

Pa3nosxeHne MHOrowieHa Ha MHOXKHUTENIH. BbIHeceHHE OOIEro MHOMKHTEIS 3a

CKOOKH. MeTo1 TpynIupOBKH.

YpaBHeHUs U CHCTEMbI YPABHEHHU

YpaBHeHus



VYpaBHeHue ¢ onHoW nepeMeHHOW. KopeHb ypaBHeHMs. CBONCTBA ypaBHEHHU C
OJHOM  IEepeMEHHOW.  PaBHOCWIBHOCTH  ypaBHEHUH.  YpaBHEHUE  Kak
MaTeMaTH4eCKasi MOJEIb PEaIbHOU CUTYyaLUH.

JInHeliHOe ypaBHEHHUE C OTHOU ITIepeMEHHON. UnC10 KOPHEN JIMHENHOIO YPaBHEHUS.
Pemienue TEKCTOBBIX 3a7ady C IOMOIIBIO JIMHEMHBIX YpaBHEHWU. JIMHEHHOE

ypaBHEHHE, COJEpIKaIee 3HAK MOTYJIA.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByMsl nepeMeHHbIMH. ['paduk JIMHEHHOro ypaBHEHHUS C JABYMS
nepeMeHHbIMA. CHCTEMBI JIMHEMHBIX YpPaBHEHUM C JIBYMsl II€PEMEHHBIMHU.
I'paduueckuit MeTon pemieHus CUCTEMbl JMHEHHBIX YpPAaBHEHHH C JABYMS
[IEPEMEHHBIMH. PelleHne CUCTeM JMHEWHBIX YPaBHEHUU C JABYMS IE€PEMEHHBIMU
METOJAOM TMOJICTAaHOBKM W METOAOM cioxeHus. Cucrema [BYX JIMHEHHBIX

YpaBHEHHI C IBYMs IEPEMEHHBIMU KaK MOJIeTb PEaIbHOM CUTYaIIUU.

DOyHKUUH

Koopaunarsl u rpagpuxu

Koopaunara Touku Ha nipsaMoin. YucaoBbie MPOMEKYTKH. PaccTosiHue MEX Iy IBYMsI
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpsimoyronbHas cuctema KoopAuHAT. AoOciucca W opAuHaTa TOYKM HA
KOOpJIWHATHOM TiockocTh. [Ipumepsl rpadgukos, 3agaHHbix Gopmynamu. UteHue

rpadKOB peasbHbIX 3aBUCUMOCTEH.

DOyHKUUA

OYHKIIMOHAIBHBIE 3aBHCHUMOCTH MeEXAy BennuuHamu. lloHatue QyHKIMM.
OyHKIMS KaKk MaTeMaThueckas MoOJellb peanbHoro mnpouecca. Oo6nacTth
ompeseneHus u 061acts 3HaueHu QpyHkunu. Ciocoosl 3ananus Gyakuun. ['padux
¢ynakiuu. [loHATHS MakcUMymMa W MHUHUMYMa, BO3pAacTaHWs W YOBIBAaHUS Ha

MpUMEpPaX peATbHBIX 3aBUCUMOCTEN.



JIuneitnas ¢ynkuus, e€ cBoiicta. I'paduk nuneitnoit pynkuuu. ['paduk Gynkunu

y = | x|. Kycouno-3anannbie GpyHKIHUH.

8 KJIACC

Yucjaa 1 BbIYUCTCHUA

HppanuoHanbHble Yuciaa

KBampatheie xopHH. ApudMETHUYECKUM KBaJpaTHBIH KOPEHb M €ro CBOMCTBA.
[lonsTe wppammoHaIBLHOrO 4Yucia. JIeWCTBUS C UPPAUMOHAJIBHBIMU YHUCIIAMMU.
CgolicTBa JE€UCTBUN C UppAlMOHATBHBIMU yuciaMu. CpaBHEHUE UPPAIMOHATIBHBIX

YUCCII.

YucJioBbIe MHOKECTBA
[IpencraBneHust 0 paClIMPEHUSX YACIOBBIX MHOXKECTB. MHOXKECTBA HATYPAIbHBIX,
LEJbIX, PAIlMOHATBHBIX, JEUCTBUTENBbHBIX uKced. CpaBHeHHe yucesl. YuciaoBbie

IPOMEKYTKH.

JleaumocTb
HeiictBus ¢ ocratkamu. Octatku cTeneHei. [IpuMeHeHne OCTaTKOB K PEIICHUIO

ypaBHGHI/Iﬁ B ICJIbIX YHCJIaX U TCKCTOBBIX 3aa4.

N3mepennsi, npudInKeHUs, OLEHKH
Pa3sMepbl 00BEKTOB  OKPYXKAIOIIErO0 MHUpPA, UIMTENBHOCTh MPOIECCOB B

okpyxkatouieM mupe. CTaHJapTHBIN BU YKCIIA.

Auredpanyeckue BbIpaKeHUA

JApoOHo-panuoHaJIbHbIE BHIPAKEHU S

AnrebGpandeckasi npoOb. JlomycThMble 3Ha4YeHUS TEPEMEHHBIX B JPOOHO-
palMOHATIBHBIX BbhIpaKeHUsIX. OCHOBHOE CBOWCTBO anreOpanveckod JapoOwu.
CnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JIeJIeHHE aireOpanyeckux Jpooeil.

Breinenenue nenoi yactu aaredpandeckoit Apoou.



PanvonanbHbie BbIpakeHUsA. ToOXAECTBEHHbIE NpeoOpa3oBaHUsl pPalMOHATBHBIX

BBIPAKCHUU.

HppanuonanbHbie BbIPAKCHUA

JlomycTrMmble ~ 3HAQ4YE€HUST  NEPEMEHHBIX B BBIPAXKEHUAX,  COJEpKAIIUX
apuMeTHUyecKue KBaJpaTHble KOpHHU. TOXKIECTBEHHblE MpeoOpa3oBaHUs
BBIP@YKEHU U, COIepkKaIINX apu(PpMeTHUeCKUe KBAAPATHbIE KOPHHU.

Crenenu

CrerneHb C 1eNbIM MMOKa3aTeneM M e€ cBoiicTBa. [IpeoOpa3oBaHue BbIpakKeHH,

coacpiKamunx CTCIICHU.

YpaBHeHUS ¥ HEPABEHCTBA

YpaBHeHus

KBanparnoe ypaBHenue. @opmyna KOpHEW KBaapaTHOro ypaBHeHus. KomudecTBo
JIEUCTBUTEIIBHBIX KOPHEN KBaJApaTHOro ypaBHeHus. Teopema Buera. YpaBHeHus,
CBOJIMMBIE K JJMHEWHBIM YPaBHEHUSM WM K KBaJpaTHbIM ypaBHeHUsAM. KBagpaTHoe
YpaBHEHUE C IapaMeTpoM. PelieHne TEeKCTOBBIX 3a/1a4 C IOMOILIBIO KBaJIPaTHBIX
ypaBHEHUH.

JIpoOHO-parmoHalIbHBIE ypaBHEHUs. Perenue npoOHO-paliioHaIbHbIX YPaBHEHHUH.
Pemienue TEKCTOBBIX 3a/lady C TMOMOIIBIO APOOHO-pAIMOHANIBHBIX YPaBHEHUU.

I'padrueckas mHTEpIIpETAIINS YPABHEHHM C IBYMS IEPEMEHHBIMH.

HepaBencrBa

Uucnosblie HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemeHnHoi. Ctporue u HecTporue HepaBeHCTBa. ClOXKEHHE U
YMHOXEHUE YHCIOBBIX HepaBeHCTB. OIlleHUBaHME 3HAYEHUS BbIPAXKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[ToHaTHE O pelleHNH HEPABEHCTBA C OJHOW MEPEMEHHOW. MHOXECTBO pEIICHUN

HCPaBCHCTBA. PaBHOCHIIBEHEIE HCPAaBCHCTBA.



JIuHeiHOE HEpaBEHCTBO C OJHOM IIEPEMEHHOM M MHOXKECTBA €r0 PELICHUM.
Penrenvie TMHENHBIX HEPABEHCTB C OJTHOM NepeMeHHON. CHCTEMBI H COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOW IIEpeMEHHOMN. PemeHune TEKCTOBBIX 3amad ¢

TOMOIIBIO JIMHENHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

DyHKUUHA

OO6nactp omnpenenaeHUss U MHOXKECTBO 3HaueHUM ¢yHkuuu. CrnocoObl 3anaHus
¢ynxuuit. ['padux pynkuuu. Yrenue cBoiictB pyHkuuu no e€ rpaduxy. [Ipumepst
rpadukoB GyHKIUNA, OTPAXKAIOLUIUX peaTbHbIe MPOIECCHI.

Jluneitnas  ¢ynkuusa. DyHKUMM, ONUCHIBAOIIKE TMPSAMYIO M OOpaTHYIO

IIPONOPLUOHANIBHBIE 3aBUCHUMOCTH, MX rpaduku. OyHkumu Y = ax?, y = X2 + b,

k .
y=x3y=|x|y= Jx,y= ~ ¥ HX CBOHCTEA. KycouHo-3aanubie QpyHKIIUU.

9 KIACC

Yucaa v BIYMCICHUSA

HppaunonajabHbie Yucaa

Kopens Nn-it crenenu u ero cpoiictBa. CTeneHb ¢ palluoOHAIbHBIM TTOKa3aTesIeM U €€

CBOICTBA.

AJireOpanvecKne BbIpasKeHHU s

HppanuoHanbHble BHIPAKEHUS

ToxaecTBeHHBIE TPEOOPa30BaHMS BBIPAKEHHM, COAEPIKAIINX KOPEHb N-I CTEMEHHU.
ToxaecTBeHHbIE MpPeoOpa3oBaHUS  BBHIPAKEHHM, COACpP)KAIIUX CTENEeHb C

pPaduOHAJIBbHBIM IIOKA3aTCIICM.

MHoro4/ieHbl
KBanparssiii Tpéxunen. Kopau kBagparHoro tpéxwieHa. Pa3inoxxeHnue kBaagpaTHOro

TPEXWIEHA HA JINHEHHBIE MHOXKUTEIIU.



YpaBHeHUS ¥ HEPABEHCTBA

YpaBHeHus1

buxsanparusle ypaBHeHus. IIpumepsl NpPUMEHEHUN METOAOB PaBHOCUIIBHBIX
npeoOpa3oBaHuM, 3aMEHbl NEPEMEHHOM, rpaUyecKoro MeTojAa MpU PEHICHUH
ypaBHEHUN 3-U U 4-1 CTETICHEM.

Pemenue apoOHO-paliMoHaNbHbIX YpaBHEHUH.

Pemienne cucreM ypaBHEHHMU C JBYMs IIEpEMEHHBIMHU. PelieHue IpoCTEeHIInX
CUCTEM HEJIMHEWHBIX ypaBHEHMU ¢ AByMs nepeMeHHbIMU. ['paduueckuii meron
pEeUIEHNs CUCTEMBI HEIMHEMHBIX YPaBHEHUH C IByMs ITepeMeHHbIMH. CHCTEMA IBYX

HEJIMHEWHBIX ypaBHCHI/Iﬁ C IBYMs ICPCMCHHBIMHA KaK MOJICIIb peaHBHOﬁ CUTyaluu.

HepaBencrBa

UucnoBble HEpaBeHCTBA. PelieHWe JMHEWHBIX HEPaBEHCTB. Jloka3aTenbCTBO
HEPABEHCTB.

KBazpaTHble HepaBeHCTBa C OJHOM IepeMeHHOH. PemieHne KBaJapaTHBIX
HEPaBEHCTB IpapMuecKUM METOJOM M METOJIOM MHTEpBajioB. MeTosx MHTEpBaIOB
IUIsl pallMOHAJIBHBIX HEpaBeHCTB. lIpocTeiinne HepaBeHCTBa C MapaMeTPOM.
Pemenue TEKCTOBBIX 3a/1a4 C IOMOLIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.
HepaBeHcTBO ¢ J1BymMs IepeMeHHbIMU. PelleHne HepaBeHCTBA C  ABYMs
nepeMeHHbIMU. CUCTEMBI HEPABEHCTB C IBYMS IepeMeHHbIMU. ['paduueckuii metox

peuicHusa CUCTEM HCPABCHCTB C IBYM: IICPCMCHHBIMU.

DOyHKUUA

Oynkrusa. CBoiicTBa QyHKIUNA: HYTU (YHKIHU, MPOMEKYTKH 3HAKOIIOCTOSTHCTBA
(GYHKITMN, TPOMEXYTKH BO3pACTaHUsl U yObIBaHUS (DYHKIIMH, YETHBIC U HEYETHBIC
byHKIIMN, HAanOOJbIIEe U HANMEHbBIIIEE 3HAYCHHS (PYHKITUH.

KBangpatnunas ¢pynkuus u e€ cBoiicTBa. Mcnonb30BaHUE CBOMCTB KBaJApaTUYHOU
bynkuuun s pemieHus: 3anad. [loctpoenuwe rpaduka KBagpaTUYHOW (PyHKIIHH.

[lonoxenne rpaduka KBaApPaTUYHOW (QPYHKIMU B 3aBUCHUMOCTH OT €&



ko> puiuentos. I'paduku Gynkumii Yy =ax?, y = a(x—-m)?u y=a(x —m)?+n.
[TocTpoenue rpadukoB GyHKIHI C MOMOIIBIO TPeOOpa30BAHUM.
HpoOHo-nuneitnas @ynkuus. MccnenoBanue QyHKIui.

Oyukius Y = X" ¢ HaTypaJbHBIM NTOKa3zatenaeM N u e€ rpaduk.

YucioBble MOCJI€10BATETHLHOCTH H MPOrPecCUu

[lonatne unciaoBOM  mocnenoBaTenbHOCTH. KoHeuHble U OECKOHEYHBIC
nocjenoBaTeIbHOCTH.  OrpaHWYeHHas  MOCIEAOBAaTEIBHOCTh.  MOHOTOHHO
Bo3pacratomasi  (yObIBaromiasi)  TocienoBaTeNbHOCTh.  CrmocoObl  3amaHust
MIOCJICIOBATEIBHOCTH: OMHUCATEIbHBINA, TaOIHUYHBIA, C MOMOIIBI0 (OPMYIBl N-TO
YJIeHa, PEKYPPEHTHBIM.

Apudmernueckass u  reomeTpuyeckas — mporpeccun. CBOWCTBa  UJICHOB
apudMeTndecKkoi W TEeOMEeTpHUYecKoi mporpeccuii. DopMynbl 7-TO YiIeHa
apupMeTHIecKol U reomeTpuyeckoi mnporpeccuid. dopmysbl CyMMBI TEPBBIX N
YJICHOB apu(METUUECKOH U TeOMETpPUUeCKON mporpeccuii. 3ajladyu Ha MPOIICHTHI,
OaHKOBCKHE BKJIA/bl, KPEAUTHI.

[IpencraBieHne O CXOJIMMOCTH TOCIENOBAaTEIbHOCTH, O CYMMHPOBAaHUH
OCCKOHEUYHO YOBIBAIOIICH I€OMETPUIECKON MTPOTPECCHH.

Meton matemaTrueckor HHaAYKuuu. [Ipocreiimme npuMepsl.

COIAEPKAHUE YYEBHOI'O KYPCA «(I'EOMETPUS» (IIO TOLAM
OBYUYEHUS)

[ KJIACC

Hayvausa reomerpuu

Hctopust BO3HUKHOBEHHS U pa3BUTHA reoMeTpur. HauanbHbIe TOHATHS TEOMETPUMU.
Touka, npsimas, oTpe3ok, nyd. [loHaTue 006 akcuome, Teopeme, H0Ka3aTelbCTBE,
ONPENIECIICHNM.

B3anmHoOe pacnonoxxeHue TOUeK Ha mpsaMou. HM3mepenue mnMHBI OTpeE3Ka,

PaCCTOAHNEC MCKAY TOUKAMM.



[Tonynnockocts 1 yroia. Buas! yrios. MIsMepenue BeMuuH yriioB. BepTukanbHbie
U cMexHble yribl. [lapanienbable U NEepIeHAUKYIApHbIE NpsMble. PaccTosHue ot
TOYKH JI0 PSIMOU. bruccekrpuca yria.

Jlomanass. Bunel nomasbiX. [lnuHa siomaHoi. MuoroyrosnsHuku. Ilepumerp
MHOI'OYroJIbHUKA. IToHATHE O BBITYKIIBIX U HEBBITYKJIBIX MHOTOYI'OJIbHUKAX.
[lepBuyHbBIE MPEACTABICHUS O PABEHCTBE (DUTYp, UX PACTIONOKEHNUU, CHMMETPHHU.

IIpocreiimme nocrpoenusi. MHCTpYMEHTHI U1 U3MEPEHUM U IIOCTPOCHUM.

TpeyroabHuKH

Buapl  TpeyrospHHKOB:  OCTPOYIOJIbHBIE, IIPSAMOYIOJIBHBIE, TYINOYIOJbHBIE,
paBHOOEIpEHHBbIE, paBHOCTOpOHHWE. Meauana, OwuccekTprca M BbICOTa
TPEyroJIbHUKA.

PaBenctBo  TpeyrosbHukoB. IlepBelii UM BTOPOM  NPU3HAKM  pPAaBEHCTBA
TpeyroJbHUKOB. PaBHOOeIpeHHbIE TPEyroJbHUKM M HX cBoicTBa. Illpu3Hax
paBHOOEAPEHHOTO TPEYroJabHUKA. TpeTHil mpu3Hak paBeHCTBA TPEYTOJIbHUKOB.
CooTHOLIEHUST MEXAY CTOPOHAMM U yrjaMu TpeyrojbHHKa. HepaBeHCTBO
TpeyroibHUKa. HepaBeHCTBO O JUIMHE JIOMAHOM.

Cummerpuunble purypel. OCHOBHBIE CBOMCTBAa OCEBOM cuMmMeTpuu. IIpumeps

CUMMETPHH B OKPYKAIOIIEM MUPE.

IapanuaensbHbie npamMbie. Cymma yrijioB MHOIOYTOJIbHHKA

[TapannenbHOCTB NPSIMBIX, HCTOPUYECKUE CBEICHUS O ITOcTynate EBkinuaa u o poiu
JloGa4eBCKOTO B OTKPBITUM HEEBKIWJOBOW TeoMmeTpuu. CBOICTBA M TpU3HAKU
napamielbHbIX OpsiMbix. CyMma yIJIoB TpeyrojabHUKa. BHemHue  yribl
TpeyroibHuka. CymMMa BHYTPEHHHMX YIJOB MHOTOYTrOJIbHHKA U CyMMa BHEIIHUX

YIJIOB BBIITYKJIOI'O MHOI'OYI'OJIbHHUKA.

IIpsiMoyroibHbIE TPEYT0JIbHUKH



IIpyu3Haky paBeHCTBA IIPAMOYIOJIBHBIX TPEYTrOJbHUKOB. lleprneHauxkyisap u
HaxkJIOHHAasi. CBOWCTBO MEMaHbl NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K

runotenyse. [IpAMoyroabHbIi TPEYTOJIBHUK € yraoM B 30°.

OxpyxHOCTH

[ToHsATHUSI OKPY>KHOCTU U Kpyra. DJIEMEHThl OKPYKHOCTH U KpyTa: IIEHTp, pajauyc,
JMaMeTp, Xopja, X CBOMCTBA. B3auMHOE pacriosioKeHHe OKPYKHOCTH U TIPSIMOM.
Kacarenpnas u cekymass kK OKpYyXHOCTH. OKpYyXHOCTh, BOHCaHHas B YTroOJ.

HpOCTGﬁH.IHC MMOCTPOCHH:A C IOMOIIBIO MUPKYJIA U JIMHEUKH.

I'eomeTpHyeckue MecTa TOYEK

IlonsiTHE O reoMeTpUYECKOM MecTe ToueK. [Ipumepbl TeOMETpUUECKUX MECT TOUEK
Ha IUIOCKOCTU. buccekTpuca yriia u CepeMHHbIN MEPIEHANKYISAP K OTPE3KY Kak
reoMeTpudeckue mecra Touek. OnmcaHHas OKpY>KHOCTb TPEYIOJIbHUKA, €€ LIEHTP.

MGTO,II rCOMCTPHUICCKUX MCCT TOYUCK IIPpHU PCHICHUN I'COMCTPHYCCKUX 3aaY.

ITocTpoeHus ¢ NOMOMIbIO UPKYJISI M JIMHEHKH
Ucropuueckue cBeaeHus. OOG0CHOBAHUS MPOCTEHIITNX MOCTPOSHUM, ATAIbI 3aa4l

Ha TIOCTPOCHMSI, pEIICHUE 3a]]a4 Ha MIOCTPOCHUE IUPKYJIEM U TUHEHKOH.

8 KJIACC

YeTbIpEXyroabHUKU

[Tapannenorpamm, ero nNpu3Haku U cBoicTBa. [IpsMoyronbHuUK, poMO, KBaapaT, UxX
nmpu3Haku U cBoicTBa. Tpamernusi. PaBHoOenpenHast Tpamerusi, €€ CBOWMCTBA U
npusHaku. [IpsmoyronbHas Tpanenus. CpeaHsisi TUHUS TPACLHH.

CpenHsisi nuHUA TpeyrojibHHKA. MeTol yABOEHUS MEIUaHbl TPEYroJbHUKA.
Teopema 0 nepeceyeHnn MEAMAaH TPEYTOJIbHUKA.

Teopema daineca, TeopemMa 0 NPOMOPUUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa
JUISL IPOU3BOJIBHOTO YETBIPEXYTOJIbHUKA.

LleHTpanbHO-CUMMETPUYHbBIE (PUTYPHI.



IHoxooue
[logoOue TpeyroabHukoB, Kodhduuuent mnogodbus. IlpusHaku nomoOus
TpeyroibHUKOB. [lpuMeHeHue moA0o0UsI MpU pPEHICHUH TE€OMETPUUYECKUX U

MMPAaKTUYCCKUX 3aaa4.

ILiiomans
[Tonsitue o momanu. CoiicTBa mioniaaei reomerpudeckux guryp. Ipocreiimue
dbopMynbl IS TJIOMIAAN TPEYroibHUKA, MapajiesiorpaMma, poMOa U Tpareiuu.

[Tnomanu mogo6HbBIX Guryp. OTHOIIEHHUE TIJIOIIAIeH TPEYTOILHUKOB.

Teopema Iudaropa
Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHun

IMPAKTUYICCKUX 3aaa4.

DJieMeHThI TPUTOHOMETPHUH
CuHyC, KOCHHYC, TaHT€HC M KOTAH['€HC OCTPOr0 yIja MpsSMOYTrOJIbHOIO
TpeyroinbHuKa. TpuroHomerpuueckue Qynkuum yrimoB B 30°% 45° m 60°

[IponopuroOHaAIBHBIE OTPE3KU B IPSMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eTbIPEXYTOJIbHUKH, CBA3aHHbIE C OKPY/KHOCTBIO

BrnmcanHbple M LEHTpadbHBIE YIJIbI, YIOJI MEXAY KAacaTEIbHOW W XOPAOH. YTIIbI
MEXIY XOpAaMM W CEKyIIHMMHU. BrHcaHHbIE U ONHCAaHHBIE OKPY>KHOCTHU
TPEYroJbHUKA U YEThIPEXYroJbHUKUA. CBOICTBA W NPHU3HAKKA BIHCAHHOTO
YEeThIPEXYTOJbHUKA. B3auMHOE pacnonokeHue IByX OKpyxkHocTed. Kacanwue

okpyxHOCcTer. O01Me KacaTeIbHBIE K IBYM OKPY>KHOCTSIM.

9 kiace

Pemenue TPEYIroJbHUKOB



Cunyc, xocunyc, tanreic yrioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
To)KaecTBO. DopMyiibl npuBeAcHUs. Pelienue TpeyronbHuKoB. TeopeMa KOCUHYCOB U
TEOpEMa CHUHYCOB. PerieHne NpakTHYECKHMX 3a7ad C HCIIOJIb30BAHUEM TEOPEMBI
KOCHUHYCOB U TEOPEMBI CUHYCOB. Pelienue 3aa4 reoMeTpuIeCKOi ONTHKY.

Tpuronomerpuyeckue (HopMyibl i IJIOMAAM TPEYrojbHHUKA, MapajiesiorpaMma,
pomOa, Tpanemuu. Dopmymna ['epona. dDopmyna MIOMATU  BBITYKIOTO

YeTBIPEXYTOJIBHUKA.

IlonoOue TpeyroJbHUKOB

Xopabl U MOAOOHBIE TPEYTrOJbHUKK B OKPYXKHOCTH. TeopemMa O MpOU3BENCHUU
OTPE3KOB XOP/JI, TEOPEMBI O IPOU3BEACHNUN OTPE3KOB CEKYIIUX, TEOPEMA O KBajpaTe
KacarenabHOU. [IpuMeHeHne npu pereHn reoMeTpuyeckux 3aaad. Teopembl UeBsbl

u Meuenas. [loaarrue o roMOTETHH.

MeToa KOOpAMHAT

VYpaBHeHHE MPAMON Ha IIOCKOCTU. YTJIOBOM KOA((GUIIMEHT U CBOOOIHBIN WJIEH, MX
reoMeTpuyeckuid cmbici. [lapaienbHOCTh U NEPIEHANKYIIIPHOCTD NPAMBIX (4epe3
yIII0BOM KO3 DHUITUEHT).

YpaBHeHHE OKpYXHOCTH. Haxo)kneHue mnepecedeHuil OKPYKHOCTEH U NPSMBIX B
koopauHatax. ®dopmyna paccTossHHS OT TOYKM 10 npsMou. [lmomans
napajjiesiorpaMMa B KOOpAHMHATaX, TOHSATHE 00 OPHUEHTUPOBAHHON TUIOMIAIM.
[IpuMeHeHne MeTona KOOPAMHAT B IPAKTHKO-OPUEHTHUPOBAHHBIX I€OMETPUYECKUX

3aJ1a4yax.

BekTopsl

Bektopsl Ha miockoctd. ClOXKEHHME W BBIUMTAHUE BEKTOPOB — IpPaBHIIA
TPEYTroJIbHUKA W MapajuiesiorpaMMa. Y MHOXKEHHE BEKTOpA Ha yuciio. KoopauHatsl
BekTOpa. ClOX€HME M BBIYMTAHHE BEKTOPOB, YMHOKEHHE BEKTOpAa HA YHCIO B

koopauHatax. [IpumeHneHne BeKTOpoB B PU3HKe, LIEHTP MaccC.



[Tonsitue o 6azuce (Ha mIocKocTH). PaznoxkeHus: BeKTopoB no 6asucy. CkaiasipHoe
MIPOU3BEJICHUE BEKTOPOB, TEOMETPUUECKUN CMBICT M BBIPAXKCHHE B JCKAPTOBBIX
KoopauHaTax. JMCTpUOYTHMBHOCTH CKalsipHOro mpousBeneHus. CkanspHoe
Npou3BeJeHUE M TpoerupoBaHue. [IpuMeHeHue CKalApHOTO MPOU3BEICHUS
BEKTOPOB JJIsl HAXOXKICHHS UIMH M YIJOB. PerieHne reoMeTpuvecKkux 3ajad C

IMOMOIIBIO CKAJIIAPHOTO ITPOU3BCACHMA.

JlJInHA OKPYKHOCTH U IUIOIIAAb KPYyra
[IpaBusIbHBIE MHOTOYTOJIBHUKH. J[JIMHA OKPY)KHOCTH. I'paycHas U paauaHHas Mepa
yIJla, BBIYMCIICHHUE JUIMH IYI OKpY>KHOcTeH. [lmomans kpyra, ceKropa, CErMEHTa.

I/ICTOpI/ILICCKI/Ie CBCIACHUA 00 N3MCPCHUHU JJIMHBI OKPYKHOCTHU U ITIOITAAU KpyTa.

JIBHKEeHHS JIOCKOCTH

LenTpanbuas cummerpusi. LlentpanbHo-cumMmeTpuyHbie purypsl. [loBopot. OceBas
cummerpusd.  DPurypel, CHMMETPUYHBIE OTHOCUTEIBHO  HEKOTOPOW  OCH.
[TapannensHbIi IEpEHOC.

[lonsiTue ABM>XEHUS U ero cBoiicTBa. PaBeHcTBO huryp. [IposiBienus cummeTpuu B
IPUPOJAE, JKUBOIIUCH, CKYJIBITYype, apxurekrype. Kommnosumuu JaBHXKEHUN

(mpocteiiue npuMepsl). [IpuMeHeHre B TeOMETPUYECKHUX 3a1auax.

COHAEPKXAHUE YUYEBHOI'O KYPCA «BEPOATHOCTb n
CTATUCTUKA» (IIO TOJAM OBYYEHMUA)

[ KJIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIUII, AUArpaMM. 3armoJHEHUE TaOIuIl, YTCeHUE U
MMOCTPOCHHUE CTOJIOMKOBBIX (CTOIOYATHIX ) M KPYTOBBIX Auarpamm. Utenne rpadukon
peanbHBIX TIporieccoB. M3Brneuenne wHQOpMANMKM W3 JAWarpaMM W TaOJIHII,
HCIIOJIb30BaHUE U UHTEPIIPETALUS TAHHBIX.

OnucarenbHasi CTaTUCTUKA: cpeaHee apudMeTHUYeCKOe, MeAuaHa, pa3Max,
HauOoJblllee W HAUMEHbIIEE 3HAYCHUS, KBapTUIH, CpEJHEEe TapMOHUYECKOE,

CPCAHCC rapMOHHNYCCKOC YU CJIOBLIX JaHHBIX.



IIpumMepsl citydallHOM U3MEHYUBOCTU PU U3MEPEHUAX, B MACCOBOM IIPOU3BOJCTBE;
TEHACHIIMM U Ciy4dailHble KojeOaHMs; TpYNIHUPOBKA JaHHBIX, IMPEICTaBICHHUE
CIIy4YallHOM M3MEHYMBOCTUM C IIOMOLIBI JMarpaMM; 4YacTOThbl 3HAYCHUU;
CTaTHUCTHYECKasi yCTONYMBOCTb.

I'pad, Bepuinna, pedpo. Crenenp BepimuHbl. Yucno pédbep u cyMMmapHasi CTENECHb
BepivH. [lonstue o cBa3HbIX rpadax. [Iytu B rpadax. Henu u nuxisl. O0xon rpada
(diniepoB myTh). [loHsiTue 00 opueHTHUpoBaHHOM Tpade. Pemenue 3amay ¢
OMOIIIbI0 rpadoB.

VYTBepkneHuss W BbicKaspiBaHUS. OTpULaHUWE  YTBEPXKICHHUS, YCIOBHBIE
YTBEP)KJEHUsI, OOpaTHbIE W PABHOCWIIbHBIE YTBEPXKACHHS; HEOOXOAUMBIE M
JI0OCTaTOYHbIE YCIIOBHUS, CBOMCTBA M MpHU3HAKU. [IpOTHBOMOIOKHbBIE YTBEPKICHUS,
JI0Ka3aTeIbCTBA OT MPOTUBHOTO.

CrnydaliHbIil SKCTIEepUMEHT (OTIBIT) U cllydaiiHoe coObITHe. BeposTHOCTh U yacToTa
ciy4aitHoro coObITHs. Ponb ManoBEpOSITHBIX W MPaKTUYECKU JOCTOBEPHBIX

COOBITHI B MPUPOJIC U B OOIIIECTRE.

8 KJIACC

MHOX€ECTBO U MOAMHOXKECTBO. [IpuMepbl MHOXECTB B OKpPYXAIOIIEM MHUPE.
Ilepeceuenne u oObenuHEHHE MHOXeCTB. Jlmarpammel Dinepa. YwucioBbie
MHOKecTBa. [IpumMepsl MHOXKECTB U3 KypcOB anredpsl U reomeTpun. [lepeuncnenue
AJIEMEHTOB MHOXKECTB C TIOMOIIBIO OpPraHM30BAaHHOTO Tmepedopa M MpaBuia
yMHOXkeHuA. DopMyna BKIIOUEHUS -UCKITIOUEHHUS.

OnemeHTapHble CcOOBITHSA. BeposTHOCTH ciaydailHBIX cOObITHIA. OTBITH  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHE. CITydailHbIN BHIOOP.

N3mepenue paccerBaHMsl YUCIOBOTO MaccuBa. Jlucmepcusi W CTaHIApPTHOE
OTKJIOHEHUE 4YHUCIOBOro Habopa. CBoiicTBa AUCHEPCUU U CTAHAAPTHOIO
OTKJIOHEeHUs. [{uarpaMmMbl paccenBaHUs IBYX HaOJIOJAaeMbIX BEIMYUH. JInHeitHas

CBA3b HAa AuarpaMme paCCCuBaHMA.



HepeBo. [depeBo ciyyaliHOro 3kcniepuMenTa. CBONCTBA N1EPEBbEB: €AUHCTBEHHOCTh
MyTH, CBSI3b MEXKy YMCIIOM BEpIIMH U yncioM pedep. [Tonstre o minockux rpagdax.
Pemenue 3a1a4 ¢ MOMOILBIO 1EPEBLEB.

Jlornueckue corws3bl «M» u «MJIM». CBA3b MeXay JIOTMYECKHMHM COKO3aMH U
orepauusMH HaJl MHOKeCcTBaMu. Vcnonb30BaHKe IOTHYECKUX COI030B B aliredpe.
Ciyqaitneie COOBITHS Kak MHOJKECTBA 3JIEMEHTApPHBIX COOBITHIA.
[IpotuBomnonoxueie coObiTus. Onepauuu Haa coObiTusiMuU. dopmyrna croxeHus
BEPOSATHOCTEN.

[IpaBuino ymMHOXEHMS BEPOSTHOCTEW. YCIOBHAs BEPOATHOCTH. l[IpencrasiieHue

CIIy4yalHOT'O SKCIIEpUMEHTA B BUJIe JiepeBa. HezaBucumbie cOOBITHS.

9 KJIACC

KombunatopHoe mnpaswio ymHoxeHwus. IlepectaHoBku u daktopuan. Ywucio
codeTaHui U TpeyroiabHuk Ilackans. CoiicTBa uncen couetanuii. bunom HeroToHa.
Pemenue 3a1a4 ¢ HCOIB30BaHUEM KOMOWHATOPUKHU.

['eomerpuueckass BepodATHOCTh. CnyuyaliHbI BBIOOp TOYKM U3 (QUIYpBHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 IyT'H OKPYKHOCTH.

UcneiTanusg. Ycnex u Heygaya. Cepust ucnibITaHMM 110 mepBoro ycrexa. Cepus
ucnibiTanuii beprymum. BeposTHocTH cOOBITHI B cepuM HcHbITaHui bepHysm.
Cry4aitHbIil BEIOOp M3 KOHEYHOTO MHOKECTBA.

CnyvaiiHass BelMYMHA W pacnpejaesieHue BeposTHocTel. [Ipumepbl ciydallHBIX
BEJIMYMH. BakHble pacnpeneneHuss — YMUCIIO MOMNBITOK B CEPUM UCIBITAHUUA 0
MIEPBOI0 yCIexa 1 YUCIIO YCIIEX0B B CEpUU UCTIbITaHUN bepHyiiu (reomeTpuiyeckoe
1 OMHOMHUAJILHOE pacipeacIcHus).

MaremaTHdecKOoe OXHMIAAHUE CIy4ahHOM BeIUYUHBL. DU3UYECKUUA  CMBICI
MAaTEMAaTHYECKOr0 OXuAaHus. lIpuMepsl HCHOJNB30BAHUSA MATEMATHYECKOTO
oxugaHus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHWE CIIyYalHOW BEJIWYMWHBL.
CBolicTBa MaTeMaTUYECKOTO OKUIAHUA U JUCTIEPCUUA. MaTEMAaTUUYECKOE OXKUTAHUE

Y TACTIEPCUS U3YUYEHHBIX PACIIPEICIICHUM.



HepaBenctBo YeOsbimena. 3akoH OonbIIMX yucend. MaTemMaTHYeCKHEe OCHOBaHMS
HU3MEpPCHUs BepOsTHOCTEW. Poilb M 3HaUYeHHME 3aKOHA OOJBIIMX YUCENT B HAyKe, B
npupojie W OOIIeCTBe, B TOM YHCIE B COIMOJOTHYECKHX OOCIEeIOBAaHUSX WU B

U3MEPEHUSX.

3. INJIAHUPYEMBIE PE3YJIbTATDI OCBOEHUS KYPCA
«MATEMATHUKA»

OcBoenue yueOHoro npeamMera «MareMaTrukay T0KHO 00ecnieYrBaTh TOCTHKEHHE
HAa YpPOBHE OCHOBHOIO 00IIero oO0pa3oBaHUsl CJHEAYIOUUX JIMYHOCTHBIX,
MeTanpeIMEeTHBIX " MPEIMETHBIX 00pa3oBaTeIbHBIX PE3YIABTATOB:
JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pe3ybTaThl  OCBOCHHMS  IpPOrpaMMbl  y4eOHOTO  MpeaMera
«MaremaTrKa» XapaKTepHU3yITCS:

ITaTpuoTHyecKkoe BOCIMTAHUE:

IOPOSIBJIEHUEM HMHTEpEca K MPOIUIOMY M HACTOSILIEMY POCCHUHCKON MaTeMaTHKH,
LHEHHOCTHBIM OTHOIIEHHUEM K JIOCTHKEHHUSIM POCCHUICKMX MAaTeMaTUKOB H
POCCUHCKOM MaTEMAaTHYE€CKOM IIKOJbI, K HCIOJIb30BAHHUIO 3THUX JOCTUKEHHUI B
IpYyTUX HAYKax M MPUKIATHBIX chepax.

I'pa:knanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00sI3aHHOCTEH IPpaKJaHWHA U peau3allii ero IMpas,
MIPEICTaBICHHEM O MaTEeMaTUYeCKUX OCHOBaX (PYHKIIMOHHUPOBAHUS PA3TUIHBIX
CTPYKTYD, SIBICHHA, MPOIIEAYP TPaKIaHCKOTO 0OIIeCTBa (BRIOOPHI, OMPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXKJIEHHUIO dTUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHHI HAyKH, OCO3HAHUEM BAXKHOCTU MOPAIbHO-3TUUYECKUX
MPUHIIUIIOB B AEATEIBHOCTH YYEHOTO.

Tpynosoe Bocniuranue:

YCTAaHOBKOMI HA aKTUBHOE Yy4yacTHE€ B pEIICHUM MPAKTUYECKUX 3ajad
MaTeMaTU4eCKOM HAMpaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MATEMaTHYECKOTO
o0pa3oBaHusl Ha MPOTSKEHUM BCEU MKU3HU JJISI YCHEIIHOW MpodhecCHOHATBHOM

ACATCIbHOCTH K PA3BUTUCM HGO6XOI[I/IMLIX YMeHHﬁ,



OCO3HAHHBIM BEIOOPOM U TOCTPOSHUEM UHIUBUAYAILHOU TPACKTOPUU 00pa30BaHUS
U OJKU3HEHHBIX IUJJAHOB C YYETOM JIMYHBIX HWHTEPECOB M  OOIIECTBEHHBIX
NOTPEOHOCTEH.

JcTreTuYecKoe BOCIUTAHNE:

CIIOCOOHOCTBIO K DMOIMOHAJIBHOMY M 3CTETHUYECKOMY  BOCHPUSTHIO
MaTeMaTH4eCKUX 0ObEKTOB, 3a/1a4, PEIICHUN, PACCyKICHUH;

YMEHHIO BUJETh MAaTEMaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 NO3HAHUS:

OpHUEHTALIMEN B JICSITEILHOCTA HA COBPEMEHHYIO CUCTEMY HAayUYHBIX HPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUSA YEJIOBEKa, MPUPOJLI U OOIIECTBa,
MOHUMAHUEM MAaTeMaTHYECKOW HayKH Kak chepbl 4eJOBEUYECKOW JeSATEIHLHOCTH,
3TanoB €€ pa3BUTUS W 3HAYMMOCTU ISl PA3BUTHUSl IUBWIM3AIMU;, OBJIAJCHUEM
SI3IKOM MATEMaTHUKA M MAaTeMaTUYeCKOM KyJIbTYpOM Kak CpEJCTBOM MO3HAHUS
MUpa;

OBJIQICHUEM MPOCTEHIIUMHU HaBbIKAMH HCCIEA0BATENBCKON IEATEIIBHOCTH.
duznyeckoe BoOcnUTaHUe, (opMuUpOBaHHEe KYJbTYPbI 30POBbSI H
IMOLHOHAJIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO IPUMEHSATh MATEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJICHUS 3JJ0POBOT0 00pa3a KU3HH (310pOBOE MUTAHKUE, COATAaHCUPOBAHHBIN PEXKUM
3aHIATHI U OT/bIXA, perysipHas GU3nvecKas aKTUBHOCTD );

c(hOpMHPOBAHHOCTHIO HaBbIKA PeQICKCUH, PU3HAHUEM CBOETO MpaBa Ha OUIUOKY
Y TaKOT'O K€ IpaBa IPyroro 4ejJoBeKa.

JKOJI0rHYecKoe BOCIUTAHUE:

OpUEHTAIIMEN HAa MPUMEHEHUE MATEMAaTHYECKUX 3HAHWM [Ji1 peuieHus 3a7ad B
00JIaCTH COXPAaHHOCTHU OKPYXKAIOMIEH Cpe/bl, MIaHUPOBAHUS MTOCTYITKOB M OIEHKH
MX BO3MOXHBIX ITOCJIEACTBUM JJIs1 OKPYKAIOIIEH CPEbI;

OCO3HAHHUEM TJIO0AJBHOTO XapakKTepa OHKOJOTMYECKUX MpoOdJieM U MyTed ux
peLIeHUS.

JIMYHOCTHBIE pe3yJIbTaThbl, 00ecleYHBAKIINE AJANTANMI0 00y4arluerocs K

H3IMCHAIINMCH YCI0BUAM COHHaJILHOﬁ u l'lpHpOIlHOﬁ Cpeabl:



TOTOBHOCTBIO K JEHCTBUSM B YCIOBUSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEIl KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JAESITEIbHOCTh, B TOM YHCIIE YMEHUE
YUHUTbCS y JPYrux JroAei, mpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE
3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 OMbITA JPYTHX;

HEO0OXOIMMOCTHIO B ()OPMHUPOBAHUYU HOBBIX 3HAHUU, B TOM 4ucie (HOPMYyITUpOBATH
UJeU, MOHATHUS, TUNOTE3bl 00 OOBEKTAaX W SIBICHHUSIX, B TOM YHCIIE paHEe He
U3BECTHBIX, OCO3HaBAaTh JEPUIUTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH,
IUTAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPEOYIOUIUN KOHTPMEpP, KOPPEKTUPOBATh MPUHHUMAaeMbIe
pelieHuss U JeUCTBUSA, (OpMYyIUpOBaTh U OIEHUBATh PUCKA U TOCJIEACTBUS,

(bopMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl  y4yeOHOro MpeaMera
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HABATENIbHBIMU  JCUCTBUSMH,  YHHUBEPCAIBbHBIMU  KOMMYHUKATUBHBIMU
JNEUCTBUSIMU U YHUBEPCATBHBIMU PETYJISITUBHBIMU JI€CTBUSMU.

1) YHuBepcabHbIe MO3HABATEIbHBbIE JeiicTBUA 00ecIeunBaoT (HOPMUPOBAHUE
0a30BBIX KOTHUTHUBHBIX MPOIIECCOB OOYYAIOIMUXCS (OCBOCHUE METOOB IMO3HAHMS
OKPYKaIOIIEr0 MUPA;

MPUMEHEHUE JIOTUYECKUX, MCCIEOBATEIIbCKUX ONEpaluii, yMEHH padoTarh C
uHdopmarmeil).

ba3oBble jornueckue AecTBUA:

BBUSIBIISITh M XapaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKKM MaTeMaTHYECKHX
00BEKTOB, TOHATHH, OTHOIICHUH MEK/Ty TIOHATUSIMH;

dbopMynHpoBaTH OMpENeNeHUs MOHATUI; YCTAaHABIUBATh CYIICCTBEHHBIN MPU3HAK
KiaccupuKaluu, OCHOBaHMUS JUisi OOOOIIEHHUS U CpPaBHEHUS, KPUTEPUU

IIPpOBOAMMOI'O aHAJIN3a,



BOCIIPHHUMATh, (HOPMYIUPOBATH U MPEOOPA30BHIBATE CYXKIACHUS: YTBEPAUTEIbHbIE
¥ OTpHUIATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIC,

BBISIBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U W TMPOTHBOPEYHUS B
(dakTax, JTaHHBIX, HAOTIOACHUSAX W YTBEPKICHHSIX;

npeaiaraTb KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA;

JIeaTh BBIBOJIBI C HCIIOIH30BaHUEM 3aKOHOB JIOTHKH, IS TYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJTIOUEHUH, YMO3aKTFOUCHUH 110 aHAJIOTHH;

pa30upaTh JI0Ka3aTeIbCTBA MAaTEMATHYCCKUX YTBEPXKACHHH (NIPAMBIE W OT
NPOTUBHOTO), TPOBOJWTH  CAMOCTOSTEIBHO  HECJIOXKHBIC  JIOKA3aTeIbCTBA
MaTEMaTHYECKUX (haKTOB, BBICTPAMBATh apTYMCHTAIIUIO, NIPUBOJIUTH MPUMEPHI H
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS,

BBIOMpATH CIOCO0 pelieHus yuyeOHOU 3ajaur (CpaBHHBATh HECKOJBKO BapHAHTOB
pelicHMs, BBHIOMpATh HaWOoJee TMOAXOMSIIMA C Y4ETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKie AeCTBUSA:

UCTIOJh30BaTh BOIMPOCHI KaK HCCIEIOBATEIIbCKU HMHCTPYMEHT TIO3HAHWS,
GopMynupoBaTH  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHe,  Mpodiemy,
CaMOCTOSITETIFHO YCTaHABIMBaTh WCKOMOE W JIaHHOE, (hOPMHPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIINIO, MHECHUE;

IPOBOJIUTH 110 CAMOCTOSITEIIEHO COCTABIICHHOMY IJIaHY HECIIOKHBIA IKCTICPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE IO YCTAHOBIECHHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
00BbEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOATEILHO (QOpMYNIHpPOBaTH OOOOIIEHUS ¥ BBIBOJABI IO pPe3yJbTaTaMm
MPOBENEHHOTO  HAONIONIEHUs,  WMCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakKe BBIABUTATH
MIPEATOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISIBIISITh ~ HEJOCTATOYHOCTh W M30BITOYHOCTh  WHGOpMAIMH,  JaHHBIX,

HGO6XOI[I/IMBIX I pCIICHUA 3a1a4u;



BBIOMpaTh,  aHAIMU3UPOBATh,  CHUCTEMATU3UPOBaTh U  MHTEPHPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;

BbIOMpaTh (hopMy MpeACTaBICHUS HMHPOPMAMU U WIUTFOCTPUPOBATH pPEIlIaeMble
3a/1a4d CX€MaMHU, JuarpaMMaMu, HHOU TpauKoi U UX KOMOUHAIUSIMU,

OIICHUBATh HAJEKHOCTh MH(POPMAIIMK 10 KPUTEPHUSIM, MPEAJIOKEHHBIM yUUTEIIEM
WIH CPOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

2)  VYHuBepcajibHble = KOMMYHHKATHBHBIE  JeliCTBHA  0OCCIICUMBAIOT
c(hOpMHPOBAHHOCTH COLIMATILHBIX HABBIKOB 00YYaIOIIUXCSI.

OO0wenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHUSIMU U
IeISIMU OOIIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOUKY 3PECHHS B YCTHBIX
U THUCHMEHHBIX TEKCTaX, JaBaTh IMIOSCHEHUS TO XOJYy PpEIICHUS 3ajadyH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B Xojie OOCYXIEHHUs 3a/laBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, peniaeMoil 3aJaud, BBICKA3bIBATh HJEH, HAIEJICHHbIE Ha IOUCK
pEIICHHs; COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMHU JAPYTMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IN4Ue U CXOJCTBO MO3UIINN;

B KOppeKkTHOM popme hopMyIupoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENICTABISATh PEe3yibTaThl PpEHICHUS 3a/Jaud, SKCIEPUMEHTa, WCCIEIOBAHMS,
POEKTa; CaMOCTOATENIBbHO BBIOMPATh (OpMAT BBICTYIUICHUA C Y4YETOM 3ajad
IIPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh M UCTIOH30BATh MPEUMYIIECTBA KOMAHIHOW U UHANBUAYATLHON pabOThHI
IIpU PEIICHUU yYeOHbIX MAaTEMAaTUUECKUX 3a/1a4;

MPUHUMATH 1I€JIb COBMECTHOM JI€ATENIbHOCTH, IIJIJAHUPOBATh OpPraHU3ALUIO0
COBMECTHOW pabOThI, pachpeaensTh BUABI padOT, JOTOBapHUBATHCS, OOCYXKIAThH
MIPOLIECC U PE3YNbTAT PabOTHI;

000011aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboThl (0OCYyKIeHUS, OOMEH MHEHHSIMU,

MO3TOBBIE HITYPMBI U JP.);



BBINIOJIHATH CBOKO YacTb paOOThl U KOOPAMHUPOBATH CBOU JIEUCTBHS C APYTHMMH
YJIEeHaMH KOMAaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOWMH NOPOAYKT IO KPUTEPHSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aHUMOJICUCTBHS.

3) YHuBepcajibHble peryJsiTUBHbIE JeilicTBUSI 00ecrneurnBaroT (opMUpOBaHUE
CMBICJIOBBIX YCTAHOBOK M JKU3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopranusanus:

CaMOCTOSITEJILHO COCTaBJIATH IUIAH, AJITOPUTM pEIIEeHUs 3a/ayu (WK ero 4acTh),
BbIOMpATh CMOCOO pElIeHUs C YYETOM HMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUI C yYETOM
HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb:

BJIaJIETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJI Tpolecca M pe3ylibrara
pelleHusl MaTeMaTUYeCKON 3a/1auH;

OPEeIBUAECTh TPYAHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTh IpH pPEIIEHUU 3a/Jayd,
BHOCUTb KOPPEKTUBbI B JICSTEIIbHOCTb Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalIeHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yibTaTa JCSATENbHOCTH IIOCTABICHHON LEenu u
YCIOBUSIM, OOBSICHATH MIPUUUHBI TOCTHKEHUS WM HEJOCTUKEHUS 1€JIU, HaXOIUTh

omuOKy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.

B ¢denepanpHBIX M permoHaIbHBIX MPOIEAYpaxX OICHKHA KadyecTBa OOpa30BaHMS
UCIIONIb3yeTCsl  mepeyeHb  (KoAuduKaTop) TMpOBEPSIeMBIX  TpeOOBaHHM K
MeTaIpeIMETHBIM pe3yIbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbI

OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[lepeyens (koaudukaTop) NpoBEPsIEMbIX
TpeOOBaHU K METANIPEAMETHBIM PE3yJbTaTaM OCBOEHUSI OCHOBHOM

00pa3oBaTeBLHOM MPOrPaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUs



Kon [IpoBepsiemble TpeOOBaHUS K METANPEIMETHBIM pe3yJbTaTam
MIPOBEPSIEMOI0 | OCBOCHHUSI OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOI'O
TpeboBaHus | 0OLIEero 0Opa3oBaHUs

1 ITo3naBarenbHbie YV /]

1.1 bazoBbie norunyeckue aenucTBUA

1.11 BbIsSIBIIATH ¥ XapaKTepu30BaTh CYIIECTBEHHbIEC MPU3HAKUA O0BEKTOB
(stBJICHUI)

1.1.2 VYcranaBiauBaTh  CYHIECTBEHHBIM MpHU3HAaK  Kiaccudukanuwy,
OCHOBAHUS JJ1s1 0000IIEHUSI U CPaBHEHU S, KpUTEPUU IPOBOUMOTO
aHanusa

1.1.3 C ydeToM mpensioKEeHHOM 3aJlaud BBISABIISITh 3aKOHOMEPHOCTH U
OpPOTUBOpEUMsT B paccMarpuBaeMblx  (akTaxX, JaHHBIX U
HaOIIOACHUSIX;
npenjaratb KpUTEpUM JJis BBISBICHHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUHI;

BBISIBIIATE ACUIMT HHPOPMAIIMH, JAHHBIX, HEOOXOIUMBIX IS
pelIeHus TOCTaBIEHHOM 3a1a4u

1.1.4 BbIABIATE NPUYMHHO-CIEACTBEHHBIE CBSI3M IPU  U3YYECHUU
SIBIICHUW W TIPOLIECCOB

1.1.5 Jlemate  BBIBOJBI C  HCHOJB30BAHWEM  JEAYKTUBHBIX U
UHJYKTUBHBIX YMO3aKJIIOYEHUN, YMO3aKIIOYEHUN MO aHaJIOTHH,
(dbopMyTHpPOBaTH TUIOTE3BI O B3AMMOCBSI3IX

1.1.6 CamocTosTenbHO BBIOMpPATh CHOCOO pelieHusl ydyeOHOM 3aaauu

(cpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMpATh Hanbosee

HOI[XOI[?HIIPIIZ C YUCTOM CaMOCTOATCIBbHO BbIACICHHBIX KpI/ITepI/IeB)




1.2

ba3oBrie UccnenoBaTeILCKUE ACHUCTBUS
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[IpoBOaUTE MO CaMOCTOSATENBHO COCTaBJIEHHOMY IUIAHY OIIBIT,
HECJIO)KHBIM  JKCIIEPUMEHT, HEOOJbIIOE MCCIEAOBAHUE  I10
YCTAHOBJIEHUIO OCOOEHHOCTEH OO0BEKTa H3yYEHHUS, MNPUUMHHO-

CJIEICTBEHHBIX CBSI3€M U 3aBUCUMOCTEN OOBEKTOB MEXKIY COOOM

1.2.2

OL[CHI/IBaTB Ha TPpUMCHUMOCTL U HOCTOBCPHOCTH I/IH(bOpMaI_[I/II-O,

MOJIYYEHHYIO B XOJI€ UCCIIE0BAHUS (IKCTIEPUMEHTA)

1.2.3

CamocTtosTenbHO (QopMynupoBaTh 00OOIIEHUSI W BBIBOJBI IO
pe3ysbTaTaM MPOBEIEHHOTO HAOI0/IEHUS, OIbITa, UCCIIEI0BAHNUS,
BJIAJIETh MHCTPYMEHTAMU OIICHKU JOCTOBEPHOCTU TMOJYUEHHBIX

BBIBOJOB U 000O0IIEHUI

1.2.4

HpOFHO3I/IpOBaTB BO3MOKHOC ﬂaHLHCﬁmCC Pa3BUTUC TIPOLECCCOB,
COOBITHM M HX IOCICACTBHUA B AHAJIOIMYHBIX HWJIX CXOIHBIX
CUTyalluAX, BBIIBUT'ATH ITPCAITIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX

YCIIOBHUAX U KOHTCKCTAX

1.25

Hcnonp3oBaTh BONPOCHI KaK HCCIEAOBATEIBCKUNA WHCTPYMEHT
MO3HAHMS;

dbopMynTUpoBaTh BOMPOCH, (DHUKCHUPYIOIMIHE Pa3pbiB  MEXIY
peaNbHBIM U JKENATEIbHBIM COCTOSHHEM CHUTYyallud, OOBEKTa,
CaMOCTOSITEJIbHO yCTaHABIMBATh UCKOMOE U JAaHHOE;
dbopMHUpOBaATH TUTIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKICHHM

Y CYXKJEHUW IPYTUX, apryMEHTUPOBATh CBOIO MO3ULINIO, MHEHHE

1.3

PaGota ¢ undopmarueit

1.3.1

[IprMeHATh pa3iIn4HblE METOJBI, HHCTPYMEHTBI M 3alpOChl MPHU
NOMCKE W 0TOOpe MH(OpMAIMKU WU JAHHBIX M3 HUCTOUYHUKOB C

Y4eTOM MPEITIOKEHHOM yueOHOM 3a/1auu U 3aJJaHHBIX KPUTEPHUEB




1.3.2

Br16uparts, AHAJIM3UPOBATb, CUCTEMATU3UPOBATH "
UHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BUAOB U (HOpM
IIPEACTABICHUS;

HaXOAUTh CXOJHbIE apryMeHThl (MOJATBEPKAAIOIIHNE  WIH
OMPOBEPralIIne OAHY U Ty € HUIACI, BEPCUI0) B Pa3IUUYHBIX

UH(OPMALIMOHHBIX HCTOYHUKAX

1.3.3

CamocToATeNnbHO BBIOMpATH ONTUMAJbHYIO bopmy
npejacTaBieHuss WHGOpPMAIMM U WUIIOCTPUPOBATH pelIaeMble
3a/layu HECJIOKHBIMU CXEMaMU, TuarpaMMaMu, HHOU rpadukoii u

150, KOM6I/IHaIlI/IHMI/I

1.3.4

OIIGHI/IBaTB HaACKHOCTD I/IH(I)OpMaIII/II/I I10 KpUTCPUAM,
MMpCaJIOKCHHBIM [neaarorut4y€cCKumM pa6OTHI/IKOM NI

c(hOpMyITHPOBAHHBIM CAMOCTOATENBHO

1.3.5

D¢} dexTrBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMALIUIO

Kommynukarusabie YV /]

2.1

OOurenue

2.1.1

Bripaxkath cebst (CBOIO TOUKY 3pEHHSI) B YCTHBIX M MHUCbMEHHBIX

TCKCTax

2.1.2

B xonme amanora u (WiaM) JUCKYCCHM 3aJaBaTh BOIPOCHI IO
CYIIIECTBY 00CY’K/1aeéMOM TEeMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC
Ha penieHue 3aJaud ¢ TOAJEepKaHhe OJaroXenareaTbHOCTH
OOIICHHS;

COMOCTABJISITh CBOU CYKICHUS C CYKICHUSIMU APYTUX YYACTHUKOB

nyanora, 0OHapy>XMBaTh Pa3IMYKME U CXOJACTBO MO3UIIMI

2.1.3

HY6HI/I‘IHO OpcaAcCTaBIATh PC3YyJbTaTbl BBIIOIHCHHOI'O OIIbBITA

(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);




CaMOCTOSTEIBHO BBIOMPATH (POPMAT BRICTYIUIEHHS C YUETOM 3a]a4
IPE3EHTAMU U OCOOCHHOCTEN ayJUTOPUHU U B COOTBETCTBUU C HUM
COCTaBJIATh YCTHBIE M INMHUCBMEHHBIE TEKCTHI C HMCIOJb30BAaHUEM

HUIITIOCTPATUBHBIX MAaTCPUAJIOB

2.1.4

Bocnpunumats 1 GopMyIupoBaTh CyXAEHUS, BbIpaXkaTb SMOLUU
B COOTBETCTBHH C LIEJISIMU U YCIIOBUSAMHU OOIICHMUS;

pacno3HaBaTh HeBepOajbHbIE CpeAcTBa OOIIEHHUS, T[OHUMATh
3HAQYEHUE COLMAJbHBIX 3HAKOB, 3HAaTb M  pPACIO3HABaTh
NPEANOChUTKH KOH(QIMKTHBIX CUTyalluid U CMAr4aTh KOH(IUKTHI,
BECTHU MEPETOBOPBHIL;

NOHUMATh HAMEPEHUs [JPYTruX, MPOSBIATh YBAKHUTEIbHOE
OTHOIIEHHWE K CcOOECelHUKY U B KOPpPEKTHOM dopme

bopMyITUpPOBATH CBOM BO3PAKEHUS

2.2

CoBmecTHas ACATCIIBHOCTD

2.2.1

[Tonumath W HCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW |
WHJIMBHUIYaJbHON PabOTHI MpU PEIICHUH KOHKPETHON MPOOIIEMBI,
000CHOBBIBaTh HEOOXOJUMOCTH NMPUMEHEHUS TPYHIOBBIX (opM
B3aMMOJICVCTBUA NIPU PEIICHUH TTOCTABICHHOW 3a/1a4H;
NPUHUMATh 1I€JIb COBMECTHOM JI€SATEJIbHOCTH, KOJIJIEKTUBHO
CTPOUTH JECUCTBUSA IO €€ AOCTHUKECHUIO: PACHPENECIATH POJIH,
JIOTOBAPHUBATKLCS, OOCYXKIAaTh MPOIECC U PE3yIbTaT COBMECTHOM
paboTHI;

yMeTh 0000IIaTh MHEHUS HECKOJbKHX YENIOBEK, MPOSBISAThH
TOTOBHOCTh PYKOBOJIUTb, BBIMIOJHATH HOPYUYEHUSI, TOAUUHATHCS,
IJIAaHUPOBATh OPraHU3alMI0 COBMECTHOW palOThl, OMPENEAThH
CBOIO POJIb (C Y4YE€TOM NPEANOYTEHU W BO3MOXKHOCTEH BCEX

YYaCTHUKOB B3aUMOJICHCTBHUA), pacCHpelessaTh 3aJaud MEXIy




YJIeHaMU KOMaHJIbl, y4acTBOBAaTh B TPYMIOBHIX (Gopmax padOTHI
(oOcyxxneHusi, 0OMEH MHEHHH, "MO3roBblE€ ITYPMBI" U UHBIE);
BBITIOJIHATh CBOIO 4YacTh pPalOTHI, OCTHTaTh Ka4eCTBEHHOTO
pe3ynbTaTa MO CBOEMY HAINpaBICHUIO U KOOPAWHUPOBATH CBOU
JEHCTBUS C IPYTUMHU WICHAMHU KOMAaH/IbI,

OLICHWBAaTh KAauyeCTBO CBOETO BKJIaJa B OOIMMHA MPOAYKT IO
KPUTEPHUSIM, CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM yYaCTHHKAMU
B3aMMO/ICHCTBHS; CPaBHUBATH PE3YNIbTATHI C UCXOIHOM 3a7auel u
BKJIQJl KaXKIOTO WieHAa KOMAaHIbl B JIOCTIIKEHHE PpEe3yNbTaToB,
pa3nenath cepy OTBETCTBEHHOCTH M TPOSBISITH TOTOBHOCTH K

IPEAOCTABICHUIO OTYETA NIEPE TPYyIIION

Perynarususie YV /|

3.1

CaMOOpFaHI/ISaHI/I}I

3.1.1

BbISBASTE TIPOOJIEMBI IS pelICHHUS B JKU3HEHHBIX M YYeOHBIX
CUTYaITUsX,

CaMOCTOSITEITLHO COCTABIIATh AJITOPUTM PEIICHUS 3a1a49u (MU €T0
4acTh), BBIOMpATh CIOCOO pEIICHHS Y4eOHOW 3aaud C Y4ETOM
UMCIOIINXCS  PEeCypcoB W  COOCTBEHHBIX  BO3MOJKHOCTEH,

apryMEHTHUPOBATh MPEJIaraéMple BAPUAHTHI PELICHUIN

3.1.2

OpueHTUpOBaThCS B PA3IMYHBIX MOAXOJAX MPUHATHS PELICHUM
(MHAMBUAYyaAIbHOE, TPUHATHE pEUIEHUS B TpYyIIe, MPUHATHE
pEeUIeHU TPYIION );

COCTaBJSITh IUJIaH JEWUCTBUI (IUIaH peaau3alid HaMEUYE€HHOIO
aJIrOpUTMa PelIeHUs ), KOPPEKTUPOBATh MPEITI0KEHHBIN alrOpuT™M
C YYETOM TOJTyUYEHHUSI HOBBIX 3HAHUHN 00 N3y4aeMOM OOBEKTE;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE

3.2

CaMOKOHTPOJIb




3.2.1

Bnagers  cnocobamMM  CaMOKOHTpPOJIA, CaMOMOTUBalUM U

pedrexkcuun

3.2.2 BHOCUTH KOppPEKTHBBI B [JESATENBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, M3MEHUBIIUXCS CHUTyallud, YCTaHOBIICHHBIX
OIMOOK, BO3HUKIIUX TPYIHOCTEH

3.2.3 JlaBaTh aJeKBAaTHYIO OLIEHKY CHUTyalldd W TpejjaraTh IUIaH €€
U3MCHCHWS;
YUUTHIBATh KOHTCKCT W MPEJIBHICTHh TPYJAHOCTH, KOTOPHIC MOTYT
BO3HUKHYTh TIpU pEHICHUW YYeOHOW 3ajaud, aJanTHpPOBATh
pEIICHUE K MEHSIOIIUMCS OOCTOSITEIIbCTBAM;
OOBSCHATh MPHYMUHBI JTOCTHOKCHHS (HEAOCTHIKEHUS) PE3yIbTaTOB
JEATEIBHOCTH, J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HAXOAUTh MO3UTUBHOE B IPOU3OIIEIICH CUTYaIUH;
OILICHMBATh COOTBETCTBHE pe3ysibTaTa LeJId U YCIOBUSIM

3.3 OMOLMOHATBHBIA UHTEIUIEKT

3.3.1 Paznuyars, Ha3bpIBaTh U yHPABISATH COOCTBEHHBIMHU SMOIUSIMHU H
AMOIUSIMU JAPYTHX;
BBISIBJISITh U aHAIM3UPOBATH MPUYUHBI SMOLIUA;
CTaBUTH ce0s Ha MECTO JAPYTroro 4eiaoBeKa, MOHUMATh MOTHBBI U
HaMEpEeHUs APYToro;
PETYIHPOBATH CITOCOO BBHIPAKEHUSI IMOITUN

3.4 [Ipunsarue ceds u Apyrux

34.1 OCO3HaHHO OTHOCUTBCS K JPYrOMy 4YEJIOBEKY, €ro MHEHUIO;

NPU3HABaTh CBOE MPAaBO HAa OMIMOKY M TaKOE ke MPaBO JIPYyroro;
NpPUHUMATH Ce0sl U APYTUX, HE OCYXKAas;
OTKPBITOCTh ce0€ U APYTHM;

OCO3HAaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT




HPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pPE3yAbTAaThl OCBOEHUS OCHOBHOM OOpa30BaTEIbHOM MPOrpamMMbI
OCHOBHOTO 0011ero o6pas3oBaHus ¢ ydeToMm oOmux TpeboBanuit Cranpapra u
cnenu(UKN U3yd4aeMblX yUEOHBIX MPEJAMETOB JIOJKHBI 00€CIEeYUBaTh YCHEIIHOE
oOydeHure Ha CIIeIyIolIeM YPOBHE 00IIero 00pa3oBaHus.

[lo yue6HOMY npeamety "Marematuka" (yuebHsie kypcol "Anredpa”, "['eomerpus”,
"BeposiTHOCTH U cTaTUCTUKA"):

1) oco3Hanue 3HaYeHUs] MAaTEMATUKH B MIOBCETHEBHOM KU3HU YEJIOBEKA;

2) QopMupoBaHUE NPEACTABICHUA O MaTeMaTHUKe KaK O METOJle IO3HaHUS
JEHCTBUTENBHOCTH, TO3BOJISIONIEM ONMUCHIBATh M U3Y4aTh PealIbHBIC MPOILECCHl U
SIBJICHUSL:

OCO3HAaHME POJIM MaTeMaTUKH B pa3BuTun Poccuu u mupa;

BO3MOXXHOCTb IIPUBECTH INPHUMEPHl U3 OTCUYECTBEHHOW M BCEMUPHOW HCTOPHHU
MaTEMaTU4YECKUX OTKPBITHI U UX aBTOPOB;

3) pa3Burue yMeHuUM paboTraTh C Y4YEOHBIM MAaTEMaTHYECKHUM TEKCTOM
(aHanM3UpoOBaTh, H3BJIEKATh HEOOXOAMMYIO HH(QOpPMAIMIO), TOYHO U TPaMOTHO
BBIP@KaTh CBOM MBICIM C IPUMEHEHUEM MAaTEMaTUYECKOM TEPMUHOJIOTMM MU
CUMBOJIMKH,  HIPOBOJUTh  KJacCU(PHUKaLUU,  JIOTUYECKHE  OOOCHOBaHWUS,
J0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHHMN:

ONEpUPOBAHUE TMOHATHUAMM: MHOXECTBO, 3JEMEHT MHOYKECTBA, ITOJMHOKECTBO,
NPUHAJJICKHOCTh, HAXOXKICHHE IepecedeHus, OObEIWHEHHUS IOJAMHOXKECTBa B
MPOCTEUIIINX CUTYalUsIX;

pellleHne CIOKETHBIX 3aJ]a4 pa3HbIX TUIOB Ha Bce apu(MeTndeckue 1eHCTBUS;
pUMEHEHHue croco0a MorCcKa PEeIeHHs 3a/1a4d, B KOTOPOM PacCyKACHHUE CTPOUTCS
OT yCJIOBHSI K TP€OOBAHHUIO WU OT TPEOOBAaHUSA K YCIIOBUIO;

COCTaBJICHWE IIJJaHA PEIICHHsd 3aJayd, BBIJCICHHE J3TallOB €€ PEIICHHUS,
UMHTEpNpETalrs BbIYUCIUTEIBHBIX pE3yJbTaTOB B  3ajJadye, MCCIECI0BaHUE
MOJIYYEHHOI'O PELIEHUS 3a/1a4u;

HaXO0XJICHHUC IIPOLCHTA OT 4YHCJIa, 4YHUCJIa II0 IIPOLHCHTY OT HCTO, HAXOXACHUA



MPOLUEHTHOTO OTHOIIEHHUS JABYX YMCEJ, HAXOXKICHUS MPOLEHTHOIO CHUKEHUS WU
MPOLEHTHOTO MOBBIIICHUS BEIUYNHBI,

pEIICHUE JOTUUYECKHUX 3a/1a4;

4) pa3BUTHE TIPEACTABICHUNA O YUCIIE U YUCIOBBIX CHCTEMaX OT HATypajbHBIX JI0
NEUCTBUTENBHBIX  YHWCEJ; OBJIAQJACHUE HAaBBIKAMHU  YCTHBIX, IHMCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BHIUMCICHUMN:

OTIEpUPOBAHUE TOHATHIMU: HATYypaJbHOE YHCJIO, II€JI0€ YUCI0, OOBIKHOBEHHAS
IpoOb, JAecsATUYHAs JpoOb, CMENIAHHOE YHWCIO, palMOHAIBLHOE YHCIIO,
UppalMOHAILHOE YUCIIO;

UCITIOJIb30BaHUE CBOMCTBA YMCEN U 3aKOHOB apU(METHUECKUX ONEPaINil C YUCTIaMU
IIPY BBIIOJHEHUHW BHIYMCIICHU;

UCIIOJIb30BAHUE MPU3HAKOB JEeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYMCIICHUH 1 PELLICHUH 3a/1aY;

BBINIOJIHEHUE OKPYTJIEHUS YHUCENl B COOTBETCTBUU C MPABUIIAMU;

CpaBHEHHE YHCEIT;

OLICHUBAHHUE 3HAYEHHS KBaJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOT0 YUCa;

5) oBiajeHWe CUMBOJIBHBIM SI3BIKOM  aireOpbl, MpHEMaMd BBITIOJHEHUS
TOXXJICCTBEHHBIX TPeoOpa3oBaHU BBIPAKCHHM, PEIICHUS ypaBHEHUH, CHCTEM
yYpaBHEHUI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUS MOJEINPOBATH PEAJIbHbBIC
CUTyallul Ha A3bIKE anreOpbl, UCCIENOBaTh TOCTPOCHHBIE MOJECIH C
MCIIOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOTYYCHHBINA PE3YIbTAT:

BBITIOJIHEHUE HECTI0KHBIX MPeoOpa30oBaHUN JJIs1 BEIYMCICHUS! 3HAUEHUI YHUCIIOBBIX
BBIPQKCHUH, COJEPKAIMX CTEICHW C HATypajbHBIM IIOKA3aTEJEM, CTEHEHU C
LEJIBIM OTPULIATENBHBIM I10KA3aTEeIIEM;

BBITIOJTHEHWE HECIIOXKHBIX TPEeoO0pa3oBaHUN MENBIX, APOOHO palMOHATBHBIX
BBIpDQXKEHUU M BBIPAXKEHUM C KBAaJPAaTHBIMU KOPHSIMHM; PaCKpbIBaTh CKOOKH,
MPUBOAUTH TMOJOOHBIE cllaraéMble, HCMOIb30BaTh (POPMYIBI COKPAIIEHHOTO
YMHOKECHUS;

pELICHUE JIMHEMHBIX M KBAJPATHBIX YPAaBHCHUN W HEPABEHCTB, YPAaBHCHUH H

HCPAaBCHCTB, CBOIAIINXCA K JIMHEUHBIM HJIN KBaJApaTHbBIM, CUCTCM ypaBHeHI/Iﬁ u



HEPABEHCTB, M300pa)K€HUWE PEIICHUM HEPaBEHCTB M HX CUCTEM Ha YHUCJIOBOU
PpsAMO;

6) oBiageHUE cUCTEeMOW (YHKIMOHAJIBHBIX TOHSATUM, pa3BUTUE YMEHUS
WCIIOIB30BaTh  (DYHKIIUMOHATBHO-TpapUUYECKUEe TMPEJACTABICHUS JJIsI PEIICHUs
pa3IMYHBIX MATEMaTUUYECKUX 3ajay, Uil ONHWCAaHWS W aHAIN3a pPEaIbHBIX
3aBUCUMOCTEN:

ONpPEAEICHUE TMOJIOKEHHUS TOUYKU MO €€ KOOpJMHATaM, KOOPJAUHAThI TOUKHU IO €€
MOJIOKEHUIO Ha MJIOCKOCTH;

HaXOXJIeHHE 10 rpaduKy 3HaYeHUN (QYHKIUHU, 00JACTH ONpeeeHUs, MHOXECTBA
3HAYCHUH, HYyJeW QYHKIMH, TPOMEXKYTKOB 3HAKOMOCTOSHCTBA, MPOMEXKYTKOB
BO3pacTaHus U yObIBaHUS, HAUOOJBIIETO U HAUMEHBIIIETO 3HAUCHUST (PYHKITUH,
noctpoeHue rpaduka TMHEHHON U KBaIpaTUYHON (DYHKIIHIA;

omepupoBaHue Ha 0a30BOM  YypOBHE TMOHATUSIMHU: IOCJIEIOBATEIHHOCTD,
apu@meTrniecKasl mporpeccusi, reoMmeTpudeckasi Iporpeccus;

UCITOJIb30BaHUE CBOMCTB JIMHEHHOMN U KBaApaTUIHON (QYHKIUN U UX TpadUKOB IIPH
pEIIeHUH 3a7a4 U3 IPYTUX YUYEOHBIX MPEIMETOB;

7) oBlaieHUE Tr€OMETPUUYECKUM SI3bIKOM; Pa3BUTHE YMEHHS UCMOJb30BaTh €r0 JJIS
ONMCAaHUS MPEAMETOB OKPYXKAIOLIEr0 MHpa; pa3BUTHE NPOCTPAHCTBEHHBIX
NpPEICTAaBICHUN, HW300pa3UTENbHBIX  yYMEHHWI, HaBBIKOB  T'€OMETPHUYECKUX
MIOCTPOCHUN:

OTIepUpOBaHUE MOHIATHAMU: (PUTYpa, TOUKA, OTPE30K, MpsiMas, Tyd, JOMaHas, yrod,
MHOT'OYTOJIbHUK, TPEYTOJIbHHUK U YETBIPEXYTOJIbHUK, IPSAMOYIOJIBHUK M KBaJpar,
OKPYXHOCTh M KPYT, MPSMOYTOJIbHBIN MapajuieNienune]], Kyo, map; u3o0paxeHue
M3y4aeMbIX (PUTYp OT PYKHU U C TIOMOIIBIO TUHEHKU U ITUPKYIIS;

BBIIIOJIHEHUE W3MEPEHUS [UIMH, PACCTOSIHUWM, BEJIMYMH VYIJIOB C IMOMOIIBIO
WHCTPYMEHTOB JUJI1 U3MEPEHUN IJIUH U YTJIOB;

8) popMupoBaHHE CHCTEMATHYECKUX 3HAHWM O TUIOCKUX (DUTypax M UX CBOMCTBAX,
MPEJICTABICHAN O NPOCTEHIINX IPOCTPAHCTBEHHBIX TENAX; PA3BUTHE YMEHUU
MOJICJIMPOBAHUSL PEAJbHBIX CUTyalH Ha S3bIKE TE€OMETPUHU, HCCIIEIOBAHUA

HOCTpOGHHOﬁ MOACIN C HCIIOJBb30BAHHUCM I'COMCTPHYCCKUX MOHITHIA M TCOPEM,



amnmapara anreOphl, perIeHUS TEOMETPUICCKIX U MTPAKTUUYECKUX 3a/1a4:
orepupoBaHue Ha 0a30BOM YPOBHE MOHATUSIMH: PABEHCTBO (DUTYP, MAPALICITLHOCTh
U TEPHCHAUKYIIPHOCTh TMPSMBIX, VIIbI MEXIY TMPSIMBIMU, TEPICHIUKYISP,
HaKJIOHHAs, TIPOESKIIHS;

MIPOBEJICHHUE JTOKA3aTEeIIbCTB B TEOMETPHH;

olepyupoBaHUE Ha 0a30BOM YypOBHE TNOHATHSAMHU: BEKTOpP, CyYMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HAa YUCIIO, KOOPAUHATHI HA MJIOCKOCTH;

pEIICHHE 3a/1a9 Ha HaXOXKJICHUE TCOMETPUUYCCKUX BEIIMUMH (JUTMHA M PACCTOSHUE,
BEJIMYMHA YTJIa, TUIOIIAb) 10 00pa3iiaM WiIu aJropuTMam;

9) oBmageHWE MNPOCTCHIIMMH  CrOCOOaMHM  TIPEJICTABICHUS W aHaIu3a
CTAaTHCTHYCCKUX JIaHHBIX; (OPMHPOBAHUE TIPEJCTABICHUH O CTATUCTHYCCKUX
3aKOHOMEPHOCTSIX B pEajbHOM MHPE M O Pa3IMYHBIX CIIOCO0aX WX HM3y4YEHUs, O
NPOCTEHIIMX  BEPOSTHOCTHBIX  MOJICIAX;  pa3BUTUE YMEHHUH  W3BJICKATh
UHPOpMAINIO, TPEJACTABICHHYI0 B TaOIWIaX, Ha Jguarpammax, Trpadukax,
ONMCHIBATh W AaHAJIW3UPOBATh MACCHUBBI YHCIOBBIX JaHHBIX C TOMOIIBIO
MOJIXO/SIIIAX  CTAaTUCTUYECKUX  XapaKTePUCTHK, HCIIOJIB30BaTh IOHUMAaHHE
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIINX SBIICHUH MPU MPUHATUHU PEIICHUI:
(GopMuUpOBaHUE MPEICTABICHUS O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH
CITy4aHOT'O COOBITHS;

peleHne MPOCTEUITNX KOMOMHATOPHBIX 3a/1a4;

OTIPEJICIICHIE OCHOBHBIX CTATUCTUYECKUX XapAaKTEPUCTUK YMCIOBBIX HAOOPOB;
OIICHMBAHUE U BBIUMCIICHUE BEPOSITHOCTH COOBITHS B IPOCTEUIIINX CITydasiX;
HAJIM4YKUe TPEJCTABICHUS O POJU MPAKTUYECKUA JTOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI, O POJIN 3aKOHA OOJIBIITUX YMCET B MACCOBBIX SIBICHUSX;

YMEHHUE CpPaBHUBATh OCHOBHBIC CTATHCTHUYECKHE XapaKTEPHUCTUKH, MOJYYCHHBIC B
MpoIIecce PeNIeHMs MPUKIIATHON 3a1a4u, N3yYCHHS PEabHOTO SIBJICHUSI.
MNPEAMETHBIE PE3YJIbTATbBI OCBOEHUSA KYPCA «AJITEBPA» (ITIO
I'OgAM OBYYEHUS)

7 KJIACC

Yucia 1 BLIYUCIEHUS



PanuoHajabHbIE YHCIA

[lepexoauTs OT OAHOM (HOpPMBI 3amKMCH YUCEd K ApPyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO JPOOB).

Hcnonb30BaTh MOHATUS MHOYKECTBA HATYPAIbHBIX YHCEJ, MHOYKECTBA LIEJIbIX YHCET,
MHOKECTBA pallMOHATbHBIX YHCEJ IPU PEUICHUH 3a]1ay, IPOBEICHUU PACCYKICHUM
U JI0Ka3aTeNbCTB.

[TonumaTh U OOBACHATH CMBICH MO3UIIMOHHON 3aITUCH HATYPaJIbHOTO YUCIIa.
CpaBHUBATH U YIOPSIOYUBATH PALIMOHATIBLHBIE YHCTIA.

BbIMOnHATE, coueTast yCTHBIC U MUCbMEHHBIC PUEMBI, apuPMETHUECKUE TEHCTBHS
C palMOHAJIbHBIMU YUCJIAMH, UCIIOJIb30BaTh CBOMCTBA YMCEN U MpaBUIia IEUCTBUM,
NpUEMBI paIlMOHATBHBIX BHIYUCICHUH.

BbInosiHATh 1eWCTBUSI CO CTENEHSIMU C HATypalbHBIMU IMOKa3aTEISIMU.

HaxoauTe 3HaUY€HMS YUCTOBBIX BBIPAKEHUM, COJEPIKAIUX palliOHAIbHBIC YUCHIA U
CTENEHU C HATypaJbHBIM TOKa3aTeJeM; MPUMEHSTh Pa3HOOOpa3HbIe CIOCOOBI U
npu€MBbl BBIYHMCIICHUS, COCTaBISATh W OICHUBATh YHCIOBBIE BBIPAXKEHUS TPHU
pEIIeHUH MPAKTUYECKUX 3a/1a4 U 3a]1a4 U3 APYTUX y4eOHBIX PEIMETOB.
OxpyryiATh 4ucia € 3aJaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY HPaKTUYECKOU
CUTYalluM; BBITIOJNHATh MPHUKUIKY M OIEHKY pe3yibTaTa BBIYHCICHHM, OIICHKY
3HAYEHUN YMCIIOBBIX BEIPAKEHUI, B TOM YHUCJIE MPHU PEIICHUU MTPAKTUIECKUX 3a/1a4.
Pemate TekcTOBBIE 3a7auM apU(PMETUUECKUM CIIOCOOOM; HUCIIONH30BATh TAOIIHUIIbI,
CXEMBI, YepTEXH, JPYTHe CPeICTBA IPEICTABICHUS JaHHBIX IIPU PELICHUH 3a/1a4.
Pemath npakTHKO-OPUEHTHPOBAHHBIE 3a/1a4H, CBA3aHHbIE C OTHOIICHUEM BEJIHYNH,
IPONOPIMOHATIBHOCTBIO BEJIUYHH, MPOLEHTAMH; HUHTEPIPETUPOBATH PE3YJIbTaThl
pemieHuss 3agad C y4y€TOM OrpPaHMYEHUH, CBS3aHHBIX CO CBOMCTBaAaMHU

paccMaTpuBaeMbIX OOBEKTOB.

JleaumocTb
JIloka3bIBaTh U NPUMEHSTh NPU PELICHUH 3a7a4 MMPU3HAKHU JIEIUMOCTH Ha 2, 4, 8, 5,

3,6,9,10, 11, npu3zHaku AeIUMOCTH CYMMbI U IPOU3BEACHUS LIETbIX YUCEII.



PacknaapiBaTh HAa MHOXXUTEIU HATypaJIbHbIE YHCTIA.

CB0OOHO OmepupoBaTh MOHATUSMU: YETHOE YMCIIO, HEUETHOE YKCIIO, B3aHUMHO
MIPOCTHIE YUCIA.

Haxonutk HanbGonpiuii 001U 1eIuTeNb 1 HauMeHbIee o0lee KpaTHOE YUCe U
WCIIOJIb30BaTh UX MPU PELICHUHU 3aj]a4, MPUMEHSTh anroput™M EBkina.
OnepupoBaTh MOHITHUEM OCTaTKa MO MOAYJIIO, TPUMEHATh CBOMCTBA CPAaBHEHUH 110

MOJIYJIIO.

AJireOpanyecKue BbIpasKeHHU s

BoipaskeHusi ¢ nepeMeHHbIMH

Hcnonb3oBaTh anre0Opandyeckyrd TEPMHHOJIOTHIO U CUMBOJIMKY, MPUMEHSITH €€ B
IpoIecCE OCBOCHUS yUeOHOr0 MaTepuara.

Haxonute 3HaueHuss OyKBEHHBIX BBIPQKEHHM TMpPH 3aJaHHBIX 3HAYEHUSX
[IEpPEMEHHBIX.

Hcnonp30BaTh MOHATHE TOXKIECTBA, BBIMOJIHATH TOKJIECTBEHHBIE MPe0oOpa3oBaHMs

BBIp&)KGHI/If/'I, JOKa3bIBATh TOXKACCTBA.

MHoro4/ieHbl

BemonHaTe mpeoOpa3oBaHHs IEJIOT0 BBIPAXKEHHWS] B MHOTOWICH IPUBEICHUEM
MOTOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BreimonHATh AeiCTBUS (CTI0KEHHE, BRIUMTAHUE, YMHOXKEHHUE) C OJHOUICHAMHU U C
MHOTOYJICHAMH, TIPUMEHSTh ()OPMYJIIbI COKPAIIEHHOTO YMHOXKEHHsI (KBaJapaT U KyO
CYMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIPaTOB, CyMMa U Pa3HOCTh KyOOB),
B TOM YHCJIE JJI YIPOIICHHUS BEIYUCICHUN.

OcymecTBIsATh Pa3oKeHNEe MHOTOWICHOB Ha MHOXKUTENH C TIOMOIIBIO BHIHECCHUS
3a CKOOKHM O0OIIEer0o MHOMHWTENS, TPYNIUPOBKH CIaraeMbIX, TPUMEHsS (HOPMYIIbI
COKPAIEHHOT'O YMHOXXEHUS.

[TpumensaTs mMpeoOpa3oBaHUSI MHOTOUYICHOB MJIS PEIICHUS PAa3INYHBIX 3a7ad W3

MATCMATUKH, CMCIKHBIX IIPECAMCTOB, U3 peanLHoﬁ IIPAaKTHUKMH.



Hcnonb3oBaTh CBOWMCTBA CTENEHEM C HATypaJbHBIMU I[OKAa3aTelsAMU U

npeoOpa3oBaHus BhIPAKECHUI.

YpaBHeHHUs ¥ cHCTEMbl YPABHEHHH

Pemats MHeHbIe ypaBHEHUA C OJTHOM IIEPEMEHHOM, IPUMEHSS ITpaBuia repexoaa
OT MUCXOJHOI'0 YPaBHEHUS K PaBHOCUIBHOMY emy. [IpoBepaTh, SABIAETCS JIM YUCIIO
KOpPHEM YpaBHEHMUS.

[TonOupaTh mpuMepsI Nap YKCE, SBISIIOIINXCS PEIIeHUEeM JTUHEHHOTO YpaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

Ctpoutb B KOOPJAMHATHOW TJIOCKOCTU TpaUK JHMHEHHOrOo ypaBHEHHUS C JABYMS
NEepPEeMEHHBIMU; TTOTB3YACh TPaPUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.
PemaTe cuctemsbl 1ByX JIMHENHBIX YPABHEHUH C JBYMsI [IEPEMEHHBIMU, B TOM YHUCJIIE
rpaduyeck.

CocTtaBiATh U peniaTh JUHEWHOE YpaBHEHUE WM CHCTEMY JIMHEHMHBIX YpaBHEHUI
10 YCJIOBHIO 3aJa4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJayu

MOJITYYEeHHBIN pe3yJbTar.

DOyHKUUHA

Koopaunatel u rpagpuxu

N3o00paxaTh Ha KOOPJAMHATHOW NPSIMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, UHTEPBAJIbL, 3AIIMCHIBATH YUCIOBBIE IPOMEKYTKHU Ha
anredpandecKkoM S3bIKE.

OtMmeuaTh B KOOpI[HHElTHOfI IIJIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAWHATAM.

DyHKUUA

Ctpouts rpaduku TUHEHHBIX QYHKITHA.

OnuceiBaTh C MOMOMIBIO0 (DYHKITMI M3BECTHBIE 3aBUCUMOCTH MEXKY BEJIMYNHAMU:
CKOPOCTb, BpeMs, pacCTosIHUE; 1[EHa, KOJIMYECTBO, CTOUMOCTB;
MIPOU3BOIUTENLHOCTD, BpEMsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIUMU MO0 3HAYEHUIO €€ apryMEeHTa.



[lonumars rpaduueckuit crnoco® TpeACTaBICHUS W aHaidu3a UHpopMaluy;
W3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPaPUKOB peaIbHbBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh cBOMCTBA GYHKIUN AJIs1 aHANIM3a TPa(UKOB peabHbIX 3aBUCUMOCTEM
(Hynmu  QyHKIMHM, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA (DYHKIUU, MPOMEKYTKH
BO3pacTaHusi U yObIBaHUS (YHKIMU, HAWOOJbIIEe W HAWMEHbBIIEE 3HAYCHUS
byHKIUN).

Ucnonw3oBaTh Trpaduku AJis HUCCIEIOBAHUS TPOILIECCOB M 3aBUCUMOCTEH; MpHU

PCUICHUH 3a1a4 U3 APYIUX y‘Ie6HBIX npecamMecTOB U peaHBHOﬁ KU3HU.

8 KJIACC

Yucjia ¥ BBIYUCTCHUSA

HppanuonanbHblie Yucaa

[ToHMMAaTh ¥ UCIIOIB30BATH IIPEACTABICHUS O PACIIUPEHUH YUCIOBBIX MHOXKECTB.
CB0OOOIHO oOmepupoBaTh MOHATUSMHU: KBaJpaTHBIH KOpEHb, apumeTHuecKuit
KBaJpaTHbI KOPEHb, UPPALIMOHATIBHOE YMCJIO; HAXOAUTh, OLICHUBATh KBaJpaTHbIC
KOPHH, UCTIOJIb3YS TPU HEOOXOIUMOCTH KaJIbKYJISATOP; BRIMOIHATEH MPe0Opa3oBaHMUs
BBIPAKEHUM, COJIEpKAIUX KBAAPATHBIC KOPHU, UCTIOJIB3YSl CBOMCTBA KOPHEH.
Hcnonb30BaTh HayaJabHBIE MPEICTABICHUS O MHOYKECTBE JCHCTBUTEIIBHBIX YUCEI
JUTSI CPABHEHUS, OKPYTJICHHS] U BBIYMCIICHUM; U300pakaTh JEHCTBUTEIBHBIC YUCIIA
TOYKaMHU Ha KOOPJIMHATHOU MPSMOMU.

Hcnonb30BaTh 3aMUCH OOJBITNX M MAJIBIX YUCEN C MTOMOIIBIO AECITHYHBIX APOOEi
u creneHeil uncna 10; 3anuchiBaTh U OKPYIJISTh YUCIOBBIE 3HAYEHHUS PEATIbHBIX

BCJIMYMUH C UCIIOJIB30BAHUCM PA3HBIX CUCTCM HBMepeHHﬁ.

JleaumocTnb
CB00OOTHO ONEPHPOBATH MOHATHEM OCTAaTKa IO MOJYJIIO; MPUMCHSTh CBOMCTBA
CpaBHEHHUU MO MOMAYJIIO; HAXOJUTh OCTaTKU CYMMBI W MPOW3BEACHUA MO JaHHOMY

MOYJTIO.



AJjredpanyeckue BbIpaKeHHUsI

Jlpo0HO-panuoHaTIbHbIe BHIPAKEHHA

Haxomute nomycTuMmble 3HAY€HHUS TMEPEMEHHBIX B JIPOOHO-pAIlMOHAIBHBIX
BBIPAKCHHSX.

[IpuMeHsTh OCHOBHOE CBOMCTBO pallMOHAIIBHON JIPOOH.

BeinmoniHATh TpHBeAeHHE anredpanueckux JapolOeil K o0IueMy 3HaMEHaTelnlo,
CIIO)KEHHE, YMHOXKEHHE, JIeTIeHUE anreOpandecKux Ipooeii.

BEIOTHATE TOXIECTBEHHBIC TPEO0OPa30BaHUS PAIIHOHAIBHBIX BEIPAKEHUI.
[TpumeHaTh TpeoOpa3oBaHUsl BBIPAKEHUN I pPEUICHHs Pa3IMYHBIX 3a/1ad W3

MAaTCMAaTUKU, CMCIKHBIX IIPECAMCTOB, U3 peaJIBHOﬁ IMPpaKTUKH.

Crenenu
[TpuMeHSTh IOHATHE CTETICHU C 1IETBIM MTOKa3aTeIeM, BBITIOHATh IPeoOpa30BaHUs

BBIp&)KGHI/Iﬁ, coacpiKamux CTCIICHU C LCJIbIM ITOKA3aTCJICM.

HNppanuonanbHbie BbIPpAKEHUSA

HaxonuTe pomycThmMble 3HAY€HHsS] MEPEMEHHBIX B BBIPAKEHUSAX, COJEpIKAIIUX
apu(pMETHIECKUE KBaIPATHBIE KOPHHU.

BrimonHsATh TpeoOpa3oBaHusl UPPAIMOHATBHBIX BBIPAYKEHUM, UCIIOIB3YsI CBOMCTBA

KOpPHEH.

YpaBHeHUS U HEPABEHCTBA

PemaTte kBaspaTHble ypaBHEHUS.

Pemats 1poOHO-paliMOHANbHBIE YPABHEHHS.

Pemate nuHeliHbIE YpaBHEHHS C NapaMETPAMU, HECIIOKHBIE CHCTEMBI JTUHEUHBIX
YPaBHEHU C TapaMETPAMMU.

[IpoBoauTE uCCIIEIOBaHUS YPAaBHEHUM W CHUCTEM YPAaBHEHUM, B TOM YHUCIE C
MpUMEHEHUEM rpaduuecKux MpeacTaBieHn (ycTaHaBIMBATh, UMEET JIM YPABHEHHE

WJIU CUCTEMAa YpaBHEHUH PEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U IIp.).



[lepexonuTth OT cIOBECHOU POPMYTUPOBKH 3a]1auu K €€ aire0pandecKor MOJIeNu ¢
MMOMOIIBIO COCTABIICHUSI YPABHEHUS UJIM CUCTEMBI YPABHEHHM, HHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4l MTOJTYYEHHBIN PE3YIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKU; pPEIIaTh
JMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; 1aBaTh TpauiecKyto

HIUTIOCTpAalli0 MHOKCCTBA pemeHHﬁ HEpPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKUUH
[lonuMare ¥ uUCMONAB30BaTh (YHKIIMOHATIBHBIC TOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAuUCHHUsI); OMPEACNsTh 3HaueHHe (YHKIUU TO 3HAYCHUIO

aprymeHTa; onpeeNsiTh CBoMcTBa GyHKIUHU 1O €€ Tpaduky.

, ¥ = | X| onuceiBaTh

Crpoutb rpadukn GyHkmmii Y = X2,y = x3, y = Jx, y = E

CBOMCTBa YnUCIIOBOM (DYHKIMHU 110 €€ rpaduKy.

9 KJIACC

YucJa 1 BLIYUCJIEHUS

CBoOOMHO OMEpPUPOBATH TMOHATHUAMH: KOPEHb N-M  CTENMeHH, CTEeNeHb ¢
palMOHAIBHBIM TIOKa3aTesieM; HaXOJIWTh KOPEHb N-H CTENEeHH, CTENEeHb C
palMoOHAIbHBIM IIOKAa3aTeJIeM, HCIOIB3Ysl TPH HEOOXOIUMOCTH KaJbKYJATOP;
MPUMEHSITh CBOMCTBA KOPHS N-il CTENEHHU, CTETIEHU C PAllMOHATILHBIM MTOKa3aTeJIeM.
Hcnonp30BaTh MOHATHE MHOKECTBA JICMCTBUTEIBHBIX YHACEN MIPU PEIICHUM 33/1ad4,
MPOBEJCHUHN PACCYKICHUN U 10KA3aTEIbCTB.

CpaBHUBaTh M yHOPSAJAOYMBATHL  JCUCTBUTEIBHBIC  YHUCJIA,  OKPYIJIATH
JEVCTBUTEIBHBIC YMCIIA, BBIMOJHATH MPUKUJKY PE3yIbTaTa BBIYHUCICHUM, OLIEHKY

YHCJIOBBIX BBIpaH(eHHﬁ.

MHoOro4JeHsbl
CB00OHO OMEpPUPOBATH TMOHATHEM KBAJIPATHOTO TPEXWICHA; HAXOAUTh KOPHU

KBaJIpaTHOIr'0 TPEXUJICHA.



PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHElHBbIE U KBaJpaTHBIE YpPaBHEHUs, YPaBHEHUS, CBOASLIMECS K HUM,
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

PemiaTte HeclioXKHbBIE KBaApaTHBIE YPABHEHUSI C TTAPAMETPOM.

Pemiate nuHeiiHbIE HEPABEHCTBA, KBaJAPAaTHBIE HEPABEHCTBA; MCIOJIb30BATH METO]
WHTEPBAJIOB; U300paKaTh PEIICHNE HEPABEHCTB HA YUCIIOBOW MPSMOM, 3aMUCHIBATh
pELIeHUE C MOMOIIbIO CUMBOJIOB.

Pemate cuctembl AByX JIMHEWHBIX YPAaBHEHUN C JBYMSI IEPEMEHHBIMU U CHCTEMBbI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE ABJISETCS JTUHCUHBIM.

PemaTth HECIOKHBIE CUCTEMbI HEJTMHEUHBIX YPABHEHHI C TApaMETPOM.
[IpuMeHsT, METOABI PABHOCWIBHBIX TIPeoOpa3oBaHW, 3aMEHbI TIEPEMEHHOMH,
rpaduyecKoro MeToaa Mpy pelieHu: ypaBHeHUH 3-i u 4-1 cTerneHei.

Pematb cucTteMbl JUHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO; H300pakaTh pEIIEHWE CHUCTEMbl HEPAaBEHCTB Ha
YUCJIOBOU MPSIMOiA, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemiate ypaBHEHMS, HEpABEHCTBA U UX CHUCTEMBI, B TOM YHCJIE C OTPaHUYCHUSIMU,
HaIlpUMeEp, B LIEJIbIX YHCIIAX.

[IpoBoguTh uccienOBaHUsS ypaBHEHHMHM W CHUCTEM YPABHECHHUM, B TOM YHUCIIE C
MpUMEHEHUEM IpapUIECKUX MPEACTABICHUM (YCTaHABIINBATh, HIMEET JI YPABHCHHE
WJIM CUCTEMA YPaBHEHUH PEIIeHUSs], €CIIU UMEET, TO CKOJIBKO, H Tp.).

PemaTe TeKkCcTOBBIE 3a/1auM aNreOpandeckKuM CIOCOOOM C TIOMOIIBIO COCTABICHHUS
YpPaBHEHU, HEPABEHCTB, HX CUCTEM.

Hcnonb3oBaTh ypaBHEHUWs, HEPABEHCTBA W HX CHUCTEMBbI Ui COCTAaBJICHHS
MaTEMaTUYECKOM MOJIEIM pEaJbHOM CUTyallMd WM NOPUKJIAJHOW 3ajayu;

WHTEPNPETUPOBATH NOJIYUYECHHBIE PE3YJIbTATHI B 3aJAHHOM KOHTEKCTE.

DOyHKIUA



CB0OOOHO ONEpUpOBaTh MOHATUAMM: 3aBUCUMOCTh, (PYHKIMS, rpaduk (QyHKIIHUH,
npsiMast PONOPIIMOHATBHOCTB, JVHEWHas byHKIHS, oOpatHas
MPONOPIHUOHANILHOCTD, Tapadoia, Tunepooia, KyCoOuHO-3aiaHHast PyHKIIUS.
UccnenoBath QyHkuuio mno e€ rpaduky, ycCTaHaBIMBaTh CBOWCTBA ()YHKIIMA:
o0nacTh OmpejeNieHus], MHOXKECTBO 3HAYCHWH, HYIM (QYHKIHH, MPOMEKYTKH
3HAKOIMOCTOSHCTBA, MPOMEKYTKH BO3pacTaHUS M YOBIBaHUS, YETHOCTH/HEUYETHOCTD,
HanOoJIbllIee ¥ HAMMEHBIIIEe 3HAUYSHUS, ACUMIITOTHI.

Pacno3HaBaTh KBagpaTW4yHyr0 QYHKIHIO 1O ¢GopMyie, TPUBOAWTH MPUMEPHI
KBaJPAaTHUHBIX (PYHKIUI U3 peabHON KU3HH, (PU3UKU, TEOMETPHHU.

Omnpenenars nonokeHne rpaduka KBagpaTHIyHOW (YHKIIMK B 3aBUCUMOCTU OT €€
K03 (HUIIMEHTOB.

Ctpouth rpaduk KBaapaTHYHOW (DYHKIIMH, OMHCHIBATH CBOWCTBA KBaJPAaTHYHOW
dbyakuu no e€ rpaduxy.

Hcnonp30BaTh CBOWCTBA KBaIpaTHYHOW (PYHKIIUU JJISI PEIICHUS 3a71ad.

Ha npumepe kBagpaTuunoit Gpyukuun ctpouth rpaduk ¢pyakiuu y = af (kx +b) + ¢
C MIOMOIIIBIO TTpeoOpa3oBanuii rpaduka Gyukuuu y = f (X).

WnmrocTpupoBaTh ¢ MOMOIIBIO Tpaduka peaNbHY0 3aBUCUMOCTh UITU TPOIIECC IO

UX XapaKTEePUCTUKAM.

Apudmernyeckasi 1 reOMeTPpUYECKAs MPOTPECCUU

CBOOOIHO OMEpHPOBATH MOHATHUSMHU: TOCIEIOBATEILHOCTh, apupMeTHdYecKas |
reoOMeTpUYECKasi IPOrPECCUMU.

3a/aBath MOCIEIOBATEIILHOCTH PA3HBIMU CIIOCOOAMU: OMHUCATEIbHBIM, TA0TMYHbIM,
C IOMOMIBIO (DOPMYITBI N-TO YJIEHA, PEKYPPEHTHBIM.

BBITIOJTHATH BBIYUCIICHHS C UCTIONB30BaHUEM (DOPMYT N-TO WieHa apuhMeTUIECKON
Y T€OMETPHUYECKON MPOrPECCHUM, CYMMBI MEPBBIX N YJICHOB.

N300paxath 4ieHbl NOCIEI0BATEIbHOCTH TOYKAMHU Ha KOOPIMHATHOMN MIOCKOCTH.
Pemate 3amaun, cBSI3aHHBIE C YMCIOBBIMHM MOCJIEAOBATEIBHOCTSIMH, B TOM YHUCIIE
3a/laud U3 PeANbHOM JKU3HU (C MCIHOJIb30BAHUEM KalbKYJIsATOpa, IU(POBBIX

TEXHOJIOTHH).



Pacro3sHaBaTh ¥  TPUBOAWTH MNPUMEPHl  KOHEUYHBIX U OECKOHEYHBIX
MOCTIEIOBATENIBHOCTEH,  OTPAHMYEHHBIX  IOCIEOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBaIOIINX ) MOCIE0BATEILHOCTEN.

HmeTs mpeacTaBIeHHE O CXOAMMOCTH IIOCIEIOBAaTEIbHOCTH, YMETh HAXOIHUTh
CyMMY OECKOHEYHO yOBbIBAIOIIEH r€OMETPUUECKON MTPOrPECCHH .

HpI/IMeHSITB MECTOJ MaTeMaTUYEeCKOM HHAYKIOWHA IIpHU pCIICHNUHA 3a/1a4.

INPEJMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEN ITPOI'PAMMBbI
KYPCA «'EOMETPUS» (11O TOAAM OBYYEHUSA)

7 KJIACC

Pacno3naBaTh M3y4eHHBIE T€OMETPUYECKHUE (UTYPHI, OMPENENATh MX B3aUMHOE
pacroioKeHne, u3o0paxaTbh reoMeTpudeckue (DUrypshl; BBITIOJHITH YEPTEKHU I10
yCJIOBHUIO 3a7auu. V3MepsaTh JTMHEWHBIE U YIJI0BbIe BEIMYUHBI. PemiaTs 3a1aun Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYHH YTJIOB.

JlenaTh NPUKUAKY U OLEHKY JUHENHBIX U YTJIOBBIX BEIMYMH IPEAMETOB B pEajbHON
KU3HU, Pa3MEPOB MPUPOJHBIX O0BEKTOB. Paznuyarh pazmepsl 3TUX OOBEKTOB IO
NOPSIAKY BETUYUHBI.

CtpouTh 4epTeKHU K FTEOMETPUUECKHUM 3a1a4aM.

[Tonbp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh IPU3HAKH U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOIUTE JIOTHMYECKHE PACCYXKIACHHUS C HCIOJB30BAHUEM T€OMETPUUYECKUX
TEOPEM.

[Tonp30BaTbCd  NpPU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOWCTBOM MEJIHMAaHBbI, IPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHUY F'€OMETPUUECKHUX 3a/1a4.

OnpenensTe MapayuieibHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPblE 00pa3yeT C
HUMH cekymas. OnpenensiTe NnapajieibHOCTh NPSIMBIX C TMOMOIIBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM MPSAMOW 10 TOYEK APYTrod MpsMOi.

Pemate 3agaum Ha kieTyaTon Oymare.



[IpoBOANTE BBHIUKCIECHUSI U HAXOIAUTH YUCIIOBBIE U OYKBEHHbBIC 3HAUEHUS YTJIOB B
FEOMETPUUYECKUX 3aJa4yax C HCIIOJIb30BAHUEM CYMMBbI YIJIOB TPEYrOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOWCTB YIJOB, OOpa30BaHHBIX IMPU TMEPECEUCHUU JBYX
MapaJUIEIbHBIX MPSAMBIX CEKYIIEH. Pelate nmpakTuyeckue 3aayvd Ha HaXOXKJICHUE
YTJIOB.

Brnanerp mnonsitTuem reomerpuueckoro wmecra Touek (I'MT). Omnpenensth
OMCCEKTpUCY YIJIa U CePEAUHHBIN MEePICHIUKYISP K OTPE3KY KaK reOMeTPUUECKUe
Mecta Touek. [Tomp3oBaTbcs nousTueM I'MT nipu 10Ka3aTeIbCTBE TEOMETPUUECKUX
YTBEPKIACHUN U TIPU PELIEHUM 3a/a4.

DopMyJIMPOBATh OMNPEICICHUS] OKPYKHOCTH M Kpyra, XOpAbl W JAAMETpPA
OKPYKHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMHU. ¥ METh JOKA3bIBATh U IPUMEHATH
ATHU CBOWCTBA IIPU PEIIEHUH 3a/a4.

Brnaners noHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOJUTh
e€ uentp. [loka3piBaTh W KCMONB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAlTCd B OJHOM TOYKE, U O TOM, YTO CEpEIMHHBIE
NEPIICHAUKYJIISIPBI K CTOPOHAM TPEYIroJIbHUKA [IEPECEKAIOTCS B OJJHON TOYKE.
Bianetp moHATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIB30BaThCi TEOPEMOU O
NEPIICHAUKYJISIPHOCTH KacaTEeJIbHONW U pajuyca, IPOBEAEHHOTO K TOYKE KaCaHUS.
JIoka3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3
OJTHOM TOYKH, U IPUMEHSATH 3TO B PELICHUU I'€OMETPUUECKHUX 3a/1a4.

JIloka3pIBaTh U IPUMEHATH MNPOCTEHIINE T€OMETPUUIECKUE HEPABEHCTBA, TIOHUMATh
UX IMIPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE IMOCTPOCHUS C IOMOIIBID LUPKYJId U

JINHEUKHU.

8 KJIACC

PaCHOBHaBaTB OCHOBHBIC BHUJbI IﬂleTLIpéX}ll“OJIbHI/IKOB, HUX 3JIEMCHTBHI, I10JIb30BAaTHCA
ux CBOfICTBaMH npu pCIICHUM I'COMCTPHUYCCKHUX 3agady. Pa:mnanL IIPpU3HAKU H
CBOMCTBa MapajuiesiorpamMma, pomM0a U NPSIMOYrOJbHUKA, JIOKA3bIBaThb HUX H

YBEPCHHO NPUMCHATD IIPHU PCIICHUHN I'COMCTPUICCKUX 3aaa4.



Hcnonb30BaTh CBOMCTBA TOUKH MTEPECEUECHUS MEIMAH TPEYTOJIbHUKA (LIEHTpa Macc)
B PEIICHHUH 3a/au.

BnageTe moHsTMEM CpeqHEN JMHUU TPEYTOJAbHUKAa M Tpameluu, TPUMEHSATh UX
CBOICTBa U peLICHUHU TeoMeTpruUecKkux 3a1ad. Mcnonb3zoBath Teopemy Paneca u
TEOpEMY O TMPONOPLUUMOHAIBHBIX OTpe3KaX, MPUMEHATb WX JUIsl PEIICHHS
MPaKTUYECKUX 3a]1a4.

Pacrio3HaBaTh LIEHTpaIbHO-CUMMETPUUHBIE (UTYPBI U HUCIOJIb30BaTh UX CBOMCTBA
pU pelieHuy 3a1a4.

Bnagets nDOHATHSAMU TONOOMS  TPEYroJbHUKOB, Ko3(duiuueHta mnoaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYroJbHUKOB. IMeTh nipesicTaBienue o
npeoOpa3zoBaHuM MOA00US U 0 MONOOHBIX (urypax. Ilomp3oBaThesi mpU3HAKAMHU
noJI00MsI TPEYTOJIbHUKOB TMPU PEIIEHUU TeoMEeTpUuuecKux 3anad. JlokaspiBaTh U
NPUMEHSTh OTHOILIEHHUS MPOMOPLUUOHATBHOCTH B MPSIMOYTOIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MO100ME B TPAKTUYECKUX 3aaUax.

BbIBOAUTH M HUCNIONB30BaTh MpocTeiimme GopMyibl IS MO TPEYTOJIbHUKA,
napajuiesiorpaMma, pomOa U Tpamnenud. BeauciaTh (pa3aIudyHbIMU CIIOCOOAMM)
IUIONIab TPEYTrOJIbHUKA W TUIOMIAJAM MHOTOYTOJBHBIX (GuUryp (moib3ysch, Tie
HEOOXOIMMO, KaIbKYJISITOPOM). 3HATh OTHOIICHHUE IUIOIMIAIeH MOJA00HBIX GUTYp H
NPUMEHSTH NPU pelieHuH 3a1a4. [[puMeHATh MoJly4eHHbIE YMEHUS B IPAKTHYECKUX
3a/1ayax.

[Tonb3oBaThcst  Teopemoit [ludaropa s pemeHUss TEOMETPUYECKUX |
MpakTu4YecKux 3a1a4. CTPOUTh MAaTEMaTHUECKYIO MOJIEh B IPAKTUYECKUX 3a/1adaXx,
CaMOCTOSITEIILHO JI€JIaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOLINE JUIUHBI.

BrnageTs moHATHEM BIMCAHHOTO U IIEHTPAIBHOTO yTIia, YIiia MEeXIy KacaTelbHOU U
XOpJIOW,  ONHWCAHHOM W  BIHMCAHHOW  OKPYXHOCTHM  TPEYrOJIbHHKA U
4eThIPEXYTOJIbHUKA, PUMEHSATH X CBOMCTBA MIPH PEIICHUU 3a71a4.

[IpumeHsATh, MONMy4YeHHBIE 3HAHWS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE
MOJIENIN JUJIS 3a/1a4 peabHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (IMOJB3YACh, TA€ HEOOXOIUMO,

KaJIbKYJIATOPOM).



9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIHUU OCTPBHIX YIJIOB, YMETh HAXOAUTh C HUX
MIOMOIIIBI0 PA3JIMYHBIE BJEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue
MPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYJISTOPA) JIJTUHbI
Y YTJIbI 1J11 HETaOJIMYHBIX 3HAYEHUM.

[Tons3oBaThcst (popMynaMu TNPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIAECTBOM ISl HAXOXJICHHUS COOTHOIIEHUM MEXAY TPUTOHOMETPUUECKUMU
BEJIMUUHAMH.

Jloka3plBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, MPUMEHATh WX JJIs
HAXOXJICHUS PAa3JIMYHBIX AJIEMEHTOB TPEYTOJbHUKA («PElIeHUe TPEYTOJbHUKOBY),
IpU PEIICHUHW TE€OMETPUYECKUX 3a7ad. [[pUMeHsSITh MOJydyeHHbIE 3HAHUS MpHU
pELLICHUH MPAKTUUECKUX 3a7a4.

[IpuMeHATP TPUTOHOMETPUIO B 3aJayax Ha HAXOXKJICHHE IUIOLIAIW, BBIBOJUTH U
BJIAJIETh TPUTOHOMETPUYECKUMHU (opMynamMu [Jisi IUIOMIAAd TPEYroJibHUKA,
napajuiesiorpaMma, pom0a, Tpaneuuu, BBIBOJUTh U PUMEHATh hopmyny ['epoHa u
dbopMyIy [JIs IIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

NMets npesicTaBieHue 0 TOMOTETUN, IPUMEHSTh B MPAKTUUECKUX CUTYaLUAX.
Hcnons3oBatk TeopeMbl UeBbl 1 MeHeas npu peuieHUy 3a1a4.

Hcnonp30BaTh TEOPEMBI O BIIMCAHHBIX YIilaX, Yriax MEXAY XOpAaMH (CEKYIIHMH)
U yIJle MEXAYy KacaTeJIbHOW M XOpAOW NPU PEUICHHM TI'E€OMETPUYECKHX 3a]1ad.
Jloka3plBaTh M MPUMEHATH TEOPEMBI O IIPOU3BEACHUM OTPE3KOB XOpA, O
MIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBAJIpaTe KacaTeJIbHOM.

BrnageTs moHATHEM KOOPIMHAT Ha TUIOCKOCTH, pabOTaTh C YPaBHEHUEM TMPSIMOU Ha
IUIOCKOCTH. BraneTh moHsATUSIME yriaoBOro Kod((uiueHTa U CBOOOJHOrO YJIeHa,
MOHMMAaTh WX TEOMETPUYECKHW CMBICI U CBsI3b YIJIOBOTO Kod((uIimeHTa ¢
BO3paCTaHWEM W YOBIBaHWEM JIMHEWHON (QYHKIMHA. YMETh pemaTth METOAOM
KOOPJIMHAT 33Ja4yM, CBA3aHHBIE C MAPAJUIENBHOCTBI0 M NEPHEHAUKYISIPHOCTHIO

MIPAMBIX, IICPCCCUCHUCM IIPAMBIX, HAXOKIACHHUEM TOYCK IICPCCCUCHUA.



BrIBOIUTSE 1 BIIaIETh ypaBHEHUEM OKPYKHOCTH. MICIIONB30BaTh METO KOOPAUHAT IS
HAXOXJICHUSA TMEPECEUCHUN OKpYKHOCTeH U TnpsMbiX. Bragets Qopmynamu
PacCTOSHUS OT TOYKH A0 MPSAMOU, TUIOLLAIN MTapajuieorpaMMa B KOOpAUHATAX, UMETh
MOHSTHE 00 OpUEHTHUPOBAHHOM TUIOmAIU. [lob30BaTHCS METOJOM KOOPAMHAT Ha
IUIOCKOCTH, IPUMEHATH €r0 MPU PELIEHUU T€OMETPUUECKUX U IMTPAKTUYECKUX 3a/a4.
[IpumensATh METOA KOOpPAMHAT B MPAKTUKO-OPUEHTHUPOBAHHBIX T'€OMETPUUYECKUX
3a/1a4ax.

Bnaners nonatuem BekTOpa. YMETh CKJIAAbIBATh U BBIUUTATh BEKTOPHI, YMHOXKATh
Ha YUCJIO, BIIAJIETh NpPaBUJIaMU TPEYrOJbHMKA W TMapasuieraorpamma. Bianersb
MMPAKTUYECKUMH  HMHTEPIPETALMAMUA  BEKTOPOB. YBEpPEHHO MOJIb30BATHCS
KOOpJIMHATAMU BEKTOpa. BiageTrp CIIOKEHWEM W BBIYUTAHUEM BEKTOPOB,
YMHO>KEHHEM BEKTOPA Ha YUCJIO B KOOPJIMHATAX.

Nmets mipencraBienre o 0Oa3uce (Ha TIOCKOCTH). PackiianpiBaTh BEKTOPHI IO
O0asucy. PackmanpiBaTh BEKTOpPhl CHJI C TOMOIIBIO MPOCHUPOBAHUS |
TPUTOHOMETPUUYECKUX COOTHOLICHUU. [IpuMEHSATH IIOJy4YeHHbIE 3HAHUS B
npocTeHNX GU3NIECKUX 3aauax.

Biagetp mnoHATHMEM CKaJIspHOrO IIPOM3BEICHUS BEKTOPOB, IIOHUMAaTb €TO0
F€OMETPUUYECKUAN CMBICII M YBEPEHHO I0JIb30BATHCS €T0 BBIPAXKEHUEM B IEKAPTOBBIX
KOOpJMHATaX. 3HaTh JUCTPUOYTUBHOCTH CKAISPHOTO MPOU3BEICHUS U €T0 CBS3b C
npoeurpoBaHueM. [IpuMeHATH CKalnspHOE MPOU3BEICHUE BEKTOPOB A
HAaXOXJCHHS [UIMH W YIJ0B. Pemars reoMeTpUYecKHe 3aJadyd C IMOMOIIBIO
CKQJISIPHOTO IpOM3BeIeHUSA. VICIIonp30BaTh CKaIsipHOE NPOU3BEIACHHUE BEKTOPOB B
anreOpanyecKux U PU3HUCCKUX 3aJ/1auax.

BiraneTp NOHATUSMU MPaBUIBHOIO MHOTIOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI
OyTH OKPYKHOCTHM M PAJWAHHOW MEPHI yIila, BBIYMCIATH IUIOLIAAb KPyra W €ro
yacrel. [lonnmats cMmbicn yncina ©t. [[puMeHaTh NoJTydYeHHbIE YMEHUS IPU PELICHUN
MPAaKTUYECKUX 3aJay. 3HAaThb HCTOPUYECKUE CBEACHUS 00 HM3MEpPEHUH JJIUHbI
OKPY’KHOCTH U IUIOLIAIN Kpyra.

Nmets mpencraBieHue o npeoOpa3oBaHUU IJIOCKOCTH, O ABMKeHUAX. HaxoauTh

OCH, LIEHTPbl CUMMETpUU (UTyp, LEHTPbl MOBOPOTA, HAXOJIUTh KOMIIO3ULIMU



npocredmmux npeoOpazoBaHuid. [IpUMEHSATh ABUKEHUS IUIOCKOCTU NPH PELICHUU
reOMETPUYECKUX 3aaY.

[IpuMeHsATh MOJyYEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTHh MaTeMaTHYECKUE
MOJIENIU JIJIS 3a/1a4 peaibHOU JKU3HHU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHUS
C NPUMEHEHHEM TNOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJIB3YSACH, THE

HEO0O0XO0UMO, KAJIbKYJISITOPOM).

INNIAHUPYEMBIE IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUA
PABOYEM ITPOT'PAMMBI KYPCA «BEPOSITHOCTDb U CTATUCTHUKA»
(10 'OAAM OBYYEHUA)

7 KJIACC

Uutate wuHOpMALMIO, TPEACTABICHHYID B TaOnWIlaX, Ha Jguarpammax;
PEACTaBIATh JaHHbIE B BHUJAE TaOJIMIl, CTPOUTH CTOJOMKOBBIE (CTOJIOUATHIE) W
KpYTOBBbIE lUarpaMMBbl [0 MacCUBaM 3HAYCHUM.

OnuceIBaTh U UHTEPIIPETUPOBATH PEATILHBIE YHCIIOBBIE JaHHBIE, IPEICTABICHHBIC B
TabJIMIax, Ha AMarpammax, rpaukax.

Hcnonp30BaTh 1Sl ONUCAaHUS TaHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU: CpEAHEE
apuMeTHIecKoe, MeIuaHa, HauOoJblliee W HAUMEHBIIEe 3HAYCHUS, pa3Max,
KBapTHJIU.

NMeTts mpencraBieHHE O JIOTMUECKUX YTBEPKICHUSX U BBICKA3bIBAHUAX, YMETh
CTPOUTh OTpHUIIaHHs, (HOPMYIUPOBATH YCIOBHBIC YTBEPKIACHUS MPHU PEIICHUU
3a/1a4, B TOM YHCJIE U3 JPYTUX YU4EOHBIX KYpCOB, UMETh MPEJICTABICHUE O TEOpEeMaXx-
CBOMCTBAxX M TeOpeMax-MPU3HAKAX, O HEOOXOIUMBIX M JTOCTATOYHBIX YCIOBUSX, O
METO/I€ 10Ka3aTEIbCTBA OT IPOTUBHOTO.

NmeTp mpencraBieHne O CIIydallHOM M3MEHUYMBOCTHM Ha NPUMEpPAX PE3YyJIbTaTOB
U3MEpPEHUM, 1eH, (U3NYECKUX BEIWYWH, AHTPOMOMETPHUYECKUX MAHHBIX; HUMETh
MPEJICTABIEHUE O CTATUCTHYECKON YCTOMYMBOCTH.

Hcnonb30oBaTh AJisi ONMMCAaHKS TAHHBIX YaCTOTHI 3HAYCHUM, TPYNIUPOBATh JaHHbIC,

CTPOUTDb THCTOI'PaAMMBI I'PYIIIIMPOBAHHBIX JAHHBIX.



Hcnonw3oBaTh Tpadsl s pemieHus 3ajad, UMETh MPEJICTABICHUE O TEPMHUHAX
Teopuu rpadoB: BepiluHa, pedpo, 1eMb, UK, MyTh B rpade, UMETh IPEACTaBICHUE

00 00xoze rpada u 00 OpUEHTUPOBAHHBIX rpadax.

8 KJIACC

OnepupoBaTh MOHSATUSIMHU MHOXXECTBA, TOJMHOKECTBA; BHITIOJHATH OMEpaIlMy Ha
MHOECTBaMH: 00bEIMHEHUE, TIEPECCUCHUE; IEPEUUCIISITh AIEMEHTHI MHOXECTB C
UCIIOJIb30BAaHUEM OPTraHU30BaHHOTO TMepebopa U KOMOWHATOPHOrO TMpaBUiia
YMHOKEHHUS.

HaxonuTh BepoOSTHOCTH CHNy4alHBIX COOBITUH B CIy4yalWHBIX OIbBITAX, 3HAs
BEPOSITHOCTH JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OTIBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, UMETh IMOHITHE O CIIy4altHOM BBIOODE.

OnuchiBaTh JaHHBIE C TIOMOIIBIO CPETHUX 3HAUYCHUM W MEp pPacCECHBaHUS
(mucriepcusi U CTaHIAPTHOE OTKIOHEHHUE). YMETh CTPOUTHh M MHTEPIPETUPOBATH
JIUarpaMMbl pacCeUBaHMsl, UMETh TIPEJICTABIIEHHUE O CBSI3U MEXIy HaOII0aeMbIMU
BEJIMYUHAMM.

Wmeth mpencTaBieHue o JAepeBe, 0 BEpIIMHAX U pEOpax JepeBa, UCIOIb30BaHUU
JIEPEBbEB TPU PEIICHUU 3a7a4 B TEOPUH BEPOATHOCTEH, B MPYrHUX Y4EOHBIX
MaTEMaTUYECKUX Kypcax M 3a7ad U3 APYrux yuyeOHBIX IPEIMETOB.

OnepupoBaTh TMOHITHEM COOBITHA KaK MHOXECTBA DJIEMEHTAPHBIX COOBITHIA
CIIy4aifHOTO OTBITA, BBIMOJHATH OMEpaAllid HaJ COOBITUSIMH, WCIIOJIB30BATh IMPHU
pEelIeHUH 3a7a4 JuarpamMmbl Jiliepa, YUCIOBYIO MPSMYIO, TPUMEHSITh HOopMyy
CJI0’KEHUS BEPOSITHOCTEM.

[Tonb30BaThCs MPABUIIOM YMHOXKEHHUSI BEPOSITHOCTEH, MCIOIL30BaTh IEPEBO IS
MPEACTABICHUS CIy4YailHOTO OMbITa MPHU pelieHuH 3a1a4y. OneprupoBaTh MOHATHEM

HE3aBUCUMOCTH COOBITHH.

9 KJIACC



[lonb30oBaThCs KOMOMHATOPHBIM IPABUJIOM YMHOXXEHMS, HAaxXOIUTh YHCIO
[IEPECTAaHOBOK, YHUCJIO COYETAaHWM, IOJIb30BATHCA TpeyrojabHUKoM Ilackana mpu
pELIeHNH 3a7a4, B TOM YHCJI€ HA BBIUUCICHUE BEPOATHOCTEN COOBITHIA.
Hcnonb3oBaTh MOHATHE TE€OMETPUYECKOM BEPOSTHOCTHU, HAXOAUTH BEPOSITHOCTU
COOBITHII B OMBITAX, CBSI3aHHBIX CO CIy4YalHBIM BBIOOPOM TOYEK U3 IJIOCKOM
(Gurypsl, oTpe3Ka, JJIMHbI OKPYKHOCTH.

HaxoauTe BepoOSTHOCTH COOBITHI B OMNbBITAX, CBS3aHHBIX C MCIBITAHUSIMH [0
JNOCTMIKEHUS IIEPBOTO YCIIEXa, B CEpUIX UCIIBITAHUN bepHyInu.

NmMerp mnpencraBieHue O Cly4YaWHBIX BEIWYMHAX W ONO3HABaTh Cly4alHbIC
BEJIMYMHBI B  SBICHUAX OKPYXKAIOLIEr0 MHpaA, OIEPUPOBATH IOHATUEM
«pacupesiesieHUe BEPOATHOCTEN». YMETh CTPOUTH PACIPENEIICHUS BEPOSATHOCTEN
3HAYEHUH CIIy4alHbIX BEJIMYMH B U3YYEHHBIX OIbITaX.

Haxonute MaTeMaTuyeckoe OXHMAAHWUE U JUCIIEPCUIO CIy4alHOM BEJIIMYUHBI I10
paclpeneneHuo,  NPUMEHATh  YUCIOBBIE  XAPAKTEPUCTUKUM  HU3YyYEHHBIX
pacrpeneeHui pyu PeIeHUH 3a1ad.

NMers mpencraBieHHE O 3aKOHE CIy4alHBIX YHCEJI KaKk O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOM W3MEHYMBOCTH, IIOHUMAaTb MAaTeMaTHYECKOE
000CHOBaHME OJU30CTH YaCTOTHI U BEPOSITHOCTH COOBITHA. VIMETh MpeicTaBlICHHE

0 pOJIM 3aKOHA OOJIBIITUX YHCEII B IPUPOJIE U OOIIECTRE.

B denepanpHBIX W pPerMOHANBHBIX NPOIEAYpax OIECHKH KadecTBa OOpa30BaHMUS
UCIIOB3YyeTCsl  TepedeHb  (Koau(UKaTOp) pachpelelieHHbIX IO  KjaccaM
MPOBEPSAEMBIX TPeOOBaHUHN K pe3ysIibTaTaM OCBOSHHS OCHOBHOM 00Opa3oBaTeIbHOM
IporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS M DJIEMEHTOB COACPKAHHUS II0

MaTCMaTHKE.

[IpoBepsiemble TpeOOBaHUS K PE3YIbTATaM OCBOCHHUSI OCHOBHOM

oOpazoBaTebHOI porpamMsl (7 Kiacc)



Kon
MpOBEPSIEMOT

0 pe3yibTaTta

[IpoBepsieMble TIPEAMETHBIE PE3YyJAbTAThl OCBOCHUS OCHOBHOM

00pa3zoBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs

1 Uucna v BEIYUCIEHUS

BpinmosiHATh, codeTass YCTHbIE U THUCbMEHHBIE IIPUEMBI,
1.1

apudMeTHIECKHEe JEeUCTBUS C PallMOHATBLHBIMU YUCIAMHU

Haxonuth 3Ha4Y€HUs] YUCIOBBIX BBIPAKEHUW, MPUMEHSTH

pa3HoOOpa3Hble CMOCOOBI M TPHUEMbI BBIUUCICHUS 3HAYCHHUI
1.2

JTpOOHBIX  BBIPpOXCHUH, COACpKAIMMX OOBIKHOBEHHBIE U

NeCATUYHBIE IPOOU

[lepexonuth OT oaHOW OPMBI 3aMMCU 4YUCET K APYrou

3 (mpeoOpa3oBbIBaTh JIECATUYHYIO JpOOb B OOBIKHOBEHHYIO,

1.

OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO

JECATUYHYIO IPOOH)
14 CpaBHUBATH U YHOPSAOUYMBATH PAIMOHAJIBHBIE YUCIIA
1.5 OKpyraarh yucia

BbINONHATh NPUKUIKY M OLIEHKY pPE3yJbTaTa BBIUYHUCIICHHI,
1.6 OLICHKY 3HAYE€HUW YUCJIOBBIX BBIPAKECHUN. BBITTOIHATH 1€HCTBUS

CO CTEIEHSIMU C HAaTypaJIbHBIMH MOKA3aTEIISIMU

[IprMeHATh TPU3HAKU AEITUMOCTH, PA3JI0KEHUE HA MHOXKUTEIIN
1.7

HATypaJIbHBIX YUCEN

Pemate mpakTUKO-OpUEHTHPOBAHHBIE 3aJa4M, CBSI3aHHBIE C
1.8 OTHOIIIEHWEM BEJIMYMH, IPONOPIUOHAIBHOCTBIO BEJIWYMH,

MPOLEHTAMU, UHTEPIPETUPOBATH PE3YIbTAThl PEIICHUS 3a1a4 C




y4eTOM OTpaHUYECHUH, CBSI3aHHBIX co CBOMCTBaMH

paccMaTpuBaeMbIX OOBEKTOB

2 AnrebpanuecKkre BbIpaXKEHUS

Hcnonp3oBaTh anreOpandecKyro TEPMUHOJIOTHIO U CUMBOJIUKY,
2.1

OPUMEHSTH €€ B IPOLECCEe OCBOCHMS YHEOHOr0 MaTepuasa

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUM TPHU 3aJJaHHBIX
2.2

3HAYEHUSIX IEPEMEHHBIX

BrinonusaTs npeoOpa3oBaHus 1EJ0T0 BIPAKEHUS B MHOTOWICH
2.3

MIPUBEJICHUEM TIOI00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK

BbINOJHATH yMHOXXEHME OJIHOYJIEHAa HAa MHOTOWIEH |
2.4 MHOTOYJIEHa Ha MHOTOWICH, NMPUMEHSATh (OPMYJIBI KBajpara

CYMMBI U KBaJIpaTa pa3HOCTH

OcyliecTBIATh Pa3OKEHUE MHOTOWIEHOB HAa MHOXKUTEIU C

MOMOII[bI0  BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXKHTEs,
2.5

TPYNIUPOBKHU CIAraeMbIX, IPUMEHEHUsT POPMYII COKPALIEHHOTO

YMHOKEHUS

[IpumensaTs TpeoOpa3oBaHUsi MHOTOUYJICHOB [IJISi  pPEIICHUS
2.6 Pa3IMYHBIX 33a4a4 M3 MATEMAaTHKH, CMEXHBIX NPEAMETOB, W3

pEeabHOM IPAKTUKU

Hcnonb3oBaTh  CBOMCTBA  CTENEHEW C  HATypaJIbHBIMU
2.7

MOKa3aTeIsIMU JIJIsl IPEe0OPa30BaHUSI BRIPAKEHU I
3 YpaBHEHUS U HEPABEHCTBA

PemaTe nuHENHBIE YpaBHEHUS C OAHOM MEPEMEHHON, TPUMEHSIA
3.1 IIpaBUJIA MIEPEX0Ja OT UCXOJHOIO YPABHEHUS K PABHOCUJIBHOMY

cMYy. HpOBepHTB, ABJIACTCA JIM YKMCJIO KOPHEM YPABHCHUA




[IpumensaTs rpaduueckue MeTOJbl MPU PELIEHUU JHHEHHBIX

3.2

YPaBHEHUHN U UX CUCTEM

[lonOupaTe mnpumepsbl Mmap 4YUCEN, SBISAIOMIUXCSA pEUICHUEM
3.3

JMHEWHOTO YpaBHEHUSI C ABYMsS IEPEMEHHBIMU

Ctpoutrhb B KOOPAMHATHON IUIOCKOCTU TpaduK JHUHEHHOTO
3.4 ypaBHEHUSI C JBYMsI TIEPEMEHHBIMH; TMOJB3YACh TPaPUKOM,

MPUBOJIUTH TPUMEPHI PELICHUSI YPAaBHEHUS

Pemate cucrembl JBYyX JMHEWHBIX YpPaBHEHUWA C JABYMS
3.5

MIEPEMEHHBIMU, B TOM YHCIIe TPaPUUIECKH

CocTaBisIiTh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHUCTEMY
3.6 JMHENWHBIX YPAaBHEHUH 1O YCIOBHUIO 3aJa4l, HUHTEPIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 33J1a4M ITOJYYEHHBIA PE3yJIbTaT
4 Koopaunate! u rpaduku. OyHKkuu

N3o6paxath Ha KOOPJIMHATHOMU PAMOU TOYKH,

COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJAWHATAM, JIy4H, OTPE3KH,
4.1

VHTEpBaJbl, 3alUChIBATh  YHCIOBBIE  NPOMEXYTKH  Ha

anreOpanyecKoM SI3bIKe

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 3aJlaHHBIM
4.2

KOOpAMHATAM

Crpoutp rpaduku JIUHEUHBIX QYyHKIUHA. CTpouTh Tpaduk
4.3

bynxuun y = |x|

OnuchlBaTh C MOMONIBIO (PYHKIHMM H3BECTHBIE 3aBUCHUMOCTH

MEXKJy BEIWYHHAMHU: CKOPOCTh, BPEMSI, PACCTOSIHHUE, LEHY,
4.4

KOJIN4YCCTBO, CTOMMOCTD, IIPOU3BOAHUTCIBHOCTb, BPCM, 00BeM

paboThI




4.5

HaxoauTe 3HaueHne pyHKIMH 110 3HAYEHUIO €€ apryMeHTa

4.6

[lonumate rpaduueckuii crnoco0 MNPEACTABICHHUS W aHaIU3a
uH(OpMaIK, U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAITUIO U3

rpaduKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEN

BepostHOCTB M cTaTucTHKA

5.1

Uutate uHpOpMAIUIO, TMPEICTABICHHYIO B TaOnuIax, Ha
nuarpamMMmax, MpeJCTaBlIATh JaHHbIE B BUJE TaOJUIl, CTPOUTH
nuarpaMMbl  (CTOJIOMKOBBIE (CTOJIOYATBIE) W KPYrOBBIE) TIO

MacCHBaM 3HAYECHUU

5.2

OnuceIBaTh U HHTCPHIPCTUPOBATH PCAJIbHBIC YU CJIOBBIC JJaHHBIC,

MpCaACTaBJICHHLIC B Ta6JII/IIIaX, Ha Juarpammax, I‘pa(l)I/IKaX

5.3

Hcnonp3oBaTh JJIA OIIMCaHuA  JaHHBIX  CTaTHCTHYCCKHC
XApaKTCPUCTHUKH: CpCaHEeC apI/I(l)MGTI/I‘-IGCKOG, MCaHuaHa,

HanOOJIbIIICE U HAMMEHBIIIEEe 3HAYCHUA, pasMax

5.4

Nmers mpencraBiieHHE O CIyYalHOM WM3MEHYMBOCTH Ha
npuMepax IeH, (U3NYECKUX BEIUYHH, aHTPOIIOMETPHUUECKUX
NAHHBIX,  HUMEThb  NPEACTaBIEHHE O  CTAaTUCTUUYECKOMU

YCTOMYUBOCTH

I'eomerpus

6.1

Pacno3naBath W3YYCHHBIE r€OMETPUYECKHUE burypsi,
OTIpENIEeNIATh HMX B3aMMHOE  PACMOJIOKEHHE, H300pakaTh
reoMeTpUYeCKUe (PUTYpBI, BBITIOIHATH UYEPTEKH IO YCIOBHUIO
3aaun. M3mepsTe JTUHEWHBIE W YIVIOBBIC BEIWYMHBI. Pemarb

3aJa49M Ha BBIYMCJICHUC JJIMH OTPC3KOB U BCIIMYKH YIJTIOB




6.2

Henate rpyOyl0 OUEHKY JIMHEHHBIX M YIJOBBIX BEJIUYUH
IPEIMETOB B peabHOM KU3HU, pa3MEPOB TPUPOIHBIX OOBEKTOB.

PaznuuaTe pazMmepsl 3TUX 00BEKTOB MO MOPSAIKY BETHUYUHBI

6.3

CtpouTh 4epTEKHU K FTEOMETPUUECKHUM 3a1adyaM

6.4

[lonp30BaTbCs  NPU3HAKAMH  PABEHCTBA  TPEYTOJIbHUKOB,
UCIIOJIb30BaTh MPU3HAKW U  CBOMCTBA pPaBHOOEIPEHHBIX

TPCYI'OJIbHUKOB IIPpU PCUHICHUUN 3a/1a4

6.5

HpOBOI[I/ITB JIOTUYCCKHUC PACCYKKACHUA C HCIIOJIb30BAHUCM

TCOMCTPHUUICCKUX TCOPCM

6.6

Ilonn3oBaThes IMpU3HaKaMHn PaBCHCTBA MpAMOYT'OJIbHBIX
TPCYIrOJIbHUKOB, CBOMCTBOM MCIHUAaHBbI, HpOBeﬂeHHOﬁ K
TUIIOTCHY3C TIPAMOYIOJbHOIO TpPCYIOJIbHHKA, B PCHICHUU

ICOMCTPHUUICCKUX 3a/1a4

6.7

OnpenensTe NapajyIedbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB,
KOTOphle  oOpazyeT ¢ HumH  cekymas. Omnpenensith
NapaieIbHOCTb MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUN OT

TOYEK OJHOU MPSAMOM 10 TOYEK APYTrOM MPAMOU

6.8

Pemrats 3a7aum Ha KieTyaToi Oymare

6.9

[TpoBOIUTH BHIYKCICHUS U HAXOJUTh YHCIOBBIE M OYKBEHHBIC
3HAYEHHUsI YIVIOB B TEOMETPUYECKUX 3a7a4ax C UCIIOJIb30BaHUEM
CYMMBI YTJIOB TPEYTOJIBHUKOB W MHOTIOYTOJIBHHUKOB, CBOWCTB
yra0B, 00pa30BaHHBIX NPH TEPECCUEHUN JIBYX MapaylIeIbHBIX
npsMbIX  ceKkymed. Pemare mnpakthueckue 3agaud Ha

HaXO0XKICHUC YIJIOB




6.10

Bramerp NOHATHEM TE€OMETPUYECKOIO MECTAa TOYEK. YMETh
ONpeaeNsTh OUCCEKTPUCY yIila U CEPEIUHHBIN NEPIEHIUKYISP K

OTpE3KY KaK FT€OMETPUUYECKUE MECTA TOUCK

6.11

DopMyJIMPOBATH ONPEAECTICHUS OKPYKHOCTH U KPYra, XOpAbl U
JUaMEeTpa OKPYKHOCTH, MOJIb30BATbCA UX CBOMCTBAMH. Y METh

IPUMEHATH 3TH CBOMCTBA NPU PELICHUHN 3334

6.12

BJ'IaI[eTB IIOHATHUEM OIMMCaHHOU OKOJIO TPCYIrOJIbHUKA
OKPYKHOCTH, YMCTb HaAXOJUThL C€C ICHTDP. Ilonw30BaThCH
(baKTaMI/I O TOM, 4YTO 6I/ICCCKTpI/ICBI YIJIOB TpPCYTOJIBHHUKA
MMEPCCCKATCA B OJIHOfI TOYKC, U O TOM, UYTO CCPCAWMHHBIC
NCPIICHAUKYIIPBI K CTOPOHAM TPCYTOJIBHUKA ICPCCCKAKOTCA B

OJHOU TOYKE

6.13

BrnaneTs noHsTHEM KacaTENbHOW K OKPY>KHOCTH, MOJIb30BAThCS
TEOpEMON O TEepPHNEeHIUKYISIPHOCTH KacaTellbHOM W pajuyca,

IMPOBCACHHOI'O K TOYKE KaCaHHA

6.14

[Tonmb30BaThCA MPOCTEHIIUMU r€OMETPUUYECKUMHU

HCPABCHCTBAMM, IIOHUMATh UX HpaKTI/I“IGCKI/If/’I CMBICJI

6.15

[IpoBOIUTE  OCHOBHBIE T€OMETPUYECKHE TIOCTPOCHHSI C

MIOMOLIBIO HUPKYJISI U TUHEVKH

[IpoBepsiemble 31eMeHTHI coaepkanus (7 Kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COJECPKAHUS
1 Yucna v BBIYUCICHUS

JlpoOu OOBIKHOBEHHBIE M JIECSITUYHBIC, MEPEXO0Jl OT OAHON (HOPMBI
1.1 3anucu ApoOer k Apyroi. [loHsTHE panuMOHAIBHOTO YKCIIA, 3aIUCh,

CPaBHCHUC, YIIOPAAOYHNBAHNC PAIMOHAJIBHBIX YHUCCII




Apudmernyeckue AEHUCTBUSA C pallMOHAJbHBIMU 4HciaMu. Pemenue

1.2

3a/1a4 U3 peayibHOM MPAKTUKKU HAa YaCTH, HA IPOOU

Crenenn c HaTypaJIbHBIM MOKa3aTeeM: OTpeiesICHHE,
1.3 npeoOpa3oBaHuE BBIPAKCHUH HA OCHOBE OIpeJeCHUs, 3aluch

OOJIBIINX YHCE

[IponieHTh, 3amuCh MPOIEHTOB B BHUAE JAPOOM U JApOOUM B BHUJIC
1.4 npoiieHTOB. Tpy OCHOBHBIE 3a/lauyM HA MPOLICHTHI, PEIICHUE 3a]a4u U3

peabHON IPAKTUKU

[IpuMeHeHne NPU3HAKOB JIEIMMOCTH, PA3JI0KCHHUE HA MHOXHUTEIU
1.5

HATypaJIbHBIX YUCE

PeanbHple 3aBUCHMMOCTH, B TOM 4YHCIE TipsMas ©W  oOpaTHas
1.6

IPOMOPLHUOHATBLHOCTH
2 AnrebpanuecKre BhIpaXKEHUS

[lepemenHbIe, YHUCIOBOE 3HAYEHHE BBIPAKEHHUS C TMEPEMEHHOM.
2.1

JlommycTumble 3HAYCHHS TIEPEMEHHBIX

[IpencraBienne 3aBUCUMOCTH MEX]y BEIMYMHAMU B BUJIE (POPMYIIBI.
2.2

Brruncnenus no hopmynam

[Ipeobpa3oBanne OYKBEHHBIX BBIPOKCHHUM, TOXKJICCTBEHHO pPaBHBIC
2.3

BBIPKECHUS
2.4 CBoiicTBa CTENEHH C HATYypaJIbHBIM IMOKa3aTelieM

Onnowrensl W MHorowieHbl. Crenenb MHorowieHa. CroxeHue,
2.5

BbIYUTAHNC, YMHOXCHHNC MHOT'OYJICHOB




@opMyJIbl COKPAILIEHHOIO YMHOXEHUS: KBagpaT CyMMbI M KBaJpaT

2.6 pazHoctu. opMyna pa3HOCTH KBaapaToB. Pa3nokeHre MHOTOYIEHOB
Ha MHOYKHTEIIN
3 YpaBHeHus
VYpaBHeHUEe, KOpEHb YpaBHEHHUs, TpaBwia MpeoOpa3oBaHUs
3.1
YpaBHEHUs, PABHOCWJIBHOCTh YPABHEHUI
3.2 JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMUCIO KOPHEU
JMHEWHOTO YpaBHEHUSI, PEIICHNUE JIMHEHHBIX YPABHEHUMN
23 CocraBiieHHE ypaBHEHHI 10 YCJIOBUIO 3a/laud. PenieHne TeKCTOBBIX
3aJ1a4 C IOMOIIbIO YPaBHEHUM
3.4 JluneitHOe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €ro rpauk
Cuctema JAByX JMHEWHBIX YpaBHEHUW C JBYMs I€PEMEHHBIMU.
3.5 Pemenue cucrem ypaBHEHHUN CHOCOOOM TOACTaHOBKH. [Ipumepsl
pELIEeHUs TEKCTOBBIX 3aa4 C IIOMOIIBI0 CUCTEM YPAaBHEHUN
4 Koopaunate! u rpaduku. OyHkmu
4.1 Koopaunara Touku Ha IpsiMOi
5 Uucnosele mnpoMexyTku. PaccrosHue Mexay JIByMs TOYKaMHU
4.
KOOPAMHATHOU IIPSMOU
3 [IpsmoyronbHast cucteMa koopauHat, ocu Ox u Oy. Abcuucca u
4,
OpIMHATa TOYKU HAa KOOPJMHATHOM IIOCKOCTHU
[Tpumepst rpadukoB, 3amaHHBIX (opmyrnamu. Ytenue rpaduroB
4.4
pealIbHBIX 3aBUCUMOCTEN
4.5 [Tonsitue pynkuun. I'paduk Pynkiuu. CroiicTBa QyHKIIMIA




4.6

JIuneitnas ¢pyHkuus, ee rpapuk. ['padux pyHkuum y = [X|

4.7

I'paduueckoe pernieHue JTUHEHHBIX YPaBHEHHM U CUCTEM JIMHEWHBIX

YpaBHEHUH

BepositHOCTB M cTaTucTHKA

5.1

[IpencraBnenne naHHBIX B BUAE TaOIUL, Jauarpamm, rpaguKoB.
3anonaHeHue Tabaull, YTEHUE U TOCTPOEHUE JuarpaMm (CTOJIOUKOBBIX
(cTonbuathix) U KPYroBeiX). UteHue rpadukoB peaabHBIX MPOIIECCOB.
W3Bneuenne nHpopMaluu U3 AuarpaMMm M TadJIull, UCTIOJIb30BAHUE U

HHTCPIIPETAINA JaHHBIX

5.2

OmnmcarenpHass CTaTHCTHKA: CpCaHCC apI/I(i)MGTI/I‘IGCKOC, MCIHUaHa,
pasmax, HauOoJIbIlIeE W HAaWMEHBIIIEE 3HAUCHUS Ha60pa YU CIIOBBIX

naHHbIX. [I[pumepsl cilydailHOW U3MEHYUBOCTHU

5.3

CnydaliHBI ~ DKCIIEpUMEHT (OMBIT) W CiOydallHOE  COOBITHE.
BepositHocTh M 4yacTtoTa. PoJIb MalOBEPOSTHBIX M TPAKTHYCCKH
JIOCTOBEPHBIX COOBITUH B TpHpoje W B obOmectBe. MoHera u

UrpajibHas KOCTb B TEOPUU BEPOSITHOCTEU

5.4

I'pad, Bepmmua, pebGpo. Crenenb BepmuHbl. Yucno pebdep u
CyMMapHas CTeNeHb BepiuH. [IpeicTaBieHue o CBSI3HOCTH rpada.
Henu u mukael. [lytm B rpadax. O6xonm rpada (SHIEpoB IMMyTh).
[IpencraBnenne o0 opueHTHpoBaHHOM rpade. Pemenwe 3amayu ¢

TOMOIIIBIO Tpad)oB

I'eomerpus

6.1

Hauanbnbie nonstus reometpun. Touka, npsimasi, OTpE30K, Jy4d. YTOJI.
Bugael yrnos. BepTukanbHble 1 CMEXHBIE Yribl. buccekTpuca yria.
JlomaHnas, MmHOTOYTOJIBHUK. [lapaieIbHOCTh U NEPIEHINKYISPHOCTh

MPSAMBIX




6.2

Cummetpuunble purypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHHU.

[IpuMepbl CUMMETpPHH B OKPYIKAIOIIEM MUPE

6.3

OCHOBHBIE TNOCTPOEHHS C TOMOLIBKO LHMPKYJId U  JIMHEWKHU.

TpeyronsHuk. Beicota, Menuana, OMcceKTpuca, X CBOMCTBA

6.4

PaBHOOEApEHHBIT U PaBHOCTOPOHHUM TpeyrojibHUKU. HepaBeHCTBO

TpeyroJibHUKa

6.5

CBolicTBa U MPU3HAKU PABHOOEIPEHHOro TpeyroibHUKa. [Ipu3Haku

PaBCHCTBA TPCYT'OJILHUKOB

6.6

CBoiicTBa H MMPpU3HAKNU TapaJJICIIBHBIX IIPAMBIX. CYMMa YTJI0B

TPCYIrOJIbHUKA. Buemnue YTJIbI TPCYT'OJIbBHUKA

6.7

[IpsimoyrosibHBIN TpeyroabHUK. CBOWCTBO MEAUAHBI IPSIMOYTOJILHOTO
TPEYrojbHUKA, MPOBEAECHHOW K TunoTeHy3e. [Ipu3Haku paBeHCTBa
OPSMOYTOJBHBIX TPEYTrONbHUKOB. [IpSAMOYroONbHBIA TPEYroJbHUK C

yriioM B 30°

6.8

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO
0 JUIMHE JIOMAaHOW, TeopeMa O OoJIbIIeM yriie W OONBIIEH CTOPOHE

TpeyroJjibHUKa. [leprnenaukyisap u HakKJIOHHas

6.9

I'eomerpruueckoe Mecto TOodek. buccekTpuca yriia M CEepeavuHHBIN

ICPIICHAUKYJLAP K OTPC3KY KAK 'TCOMCTPHUYCCKUEC MECTA TOUCK

6.10

OKpyXHOCTh W KpyI, XOpJla U JHaMEeTp, UX CBOMCTBa. B3aumHoe
pPacmoJIoKEHUE OKPYKHOCTH M mpsiMou. KacarenpHas m cexymas K

OKPY>KHOCTH

6.11

OKpyXHOCTh, BIHCaHHas B yroj. BnucaHHas W oONUCaHHaA

OKPYKHOCTH TPEYrOJIbHUKA

[IpoBepsiemble TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM




o0pa3zoBaTenbHON MPOTrpaMMBbI § Kilacca

Kon
MPOBEPSIEMOT

0 pe3yibTarta

[IpoBepsieMble TIPEAMETHBIE PE3YyJAbTAThl OCBOCHUS OCHOBHOM

o0pa3zoBaTeabLHON TPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHUs

Yucna v BEIYUCIICHUS

1.1

Hcnons30BaTh HadaJlbHBIC NpCaACTABJICHUA O MHOXCCTBC
ﬂeﬁCTBHTeHBHBIX quceil  oJjid CpaBHCHUS, OKPYIJICHHUA U
BBI‘{I/ICJ'IGHI/II‘/'I, 1/1306pa>1<aTL HeﬁCTBHTCHBHBIC quclia TOYKaMH Ha

KOOPJIMHATHOM MPSIMOU

1.2

HpI/IMeHSITB ITIOHATUC apI/I(I)MeTI/I‘ICCKOFO KBaJApaTHOI'O KOpPHI,
HaXOIUTb KBAAPATHBIC KOPHU, NCIIOJIbB3Yy:A IIPU H€O6XOIII/IMOCTI/I
KaJIbKYJIATOD, BBIITOJIHATD Hp606p330BaHI/I$I BBIpa)KeHPIﬁ,

COACPKAaIUX KBAaAPAaTHBIC KOPHU, UCITIOJIb3Y: CBOMCTBA KOpHeﬁ

1.3

Hcnonp30BaTh 3amycH OOJBIIMX W MajbIX YHCEI C IIOMOIIIBIO

NECATUYHBIX IpoOel u crernenent uncna 10

AnrebpandecKre BeIpaKEHUS

2.1

[IpyuMeHATP TOHATHE CTENEHH C LEJIbIM  I[OKa3aTeJeM,
BBITIOJHSTH MPEe00pa30BaHUsI BEIPAKEHHIM, COJEPIKALUX CTETICHU

C IOCJIBIM ITOKAa3aTCJICM

2.2

BEITTOTHATE TOXIIECTBEHHBIC MPEOOpPa30BaHUSA PallMOHATBLHBIX
BBIPAXKEHUM HA OCHOBE MPaBWJ ACHCTBUM HAJl MHOTOYJICHAMH U

anredpandecKuMu apoosiMu

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TPCXWICH Ha MHOXXHUTCIIN




2.4

[IpumensaTs npeoOpa3oBaHUs BBIPAXKEHUW I pELIEHUs
pa3IMYHBIX 3a4a4 U3 MATEMaTUKHA, CMEKHBIX MPEAMETOB, U3

pEabHON NIPaAKTUKU

YpaBHEHHUs U HEPABEHCTBA

3.1

Pewate nuHENHBIE, KBaIpaTHbIE YPABHEHUS U PALMOHAIBHBIC
YPaBHEHHUs, CBOISAIIMECS K HUM, CUCTEMBI ABYX YPAaBHEHUU C

ABYMs IICPCMCHHBIMHA

3.2

HpOBOI[I/ITB HpOCTCﬁH.IHC HCCIICAO0OBaHUA ypaBHeHI/If/'I N CUCTCM
ypaBHeHI/Iﬁ, B TOM 4YHCJIIC C TIIPHMCHCHUCM I‘pa(i)I/I‘{eCKI/IX
HpeIICTaBHCHI/Iﬁ (YCTaHaBJII/IBaTB, HUMCCT JIM YPABHCHHUC WIIN
CUCTCMA ypaBHCHI/Iﬁ peuicHus, €CIn HMCECT, TO CKOJIBKO, H

npouee)

3.3

[lepexoauTs OT crnoBecHOW (OPMYIUPOBKUA 3aJaull K e€e
anredpandeckor MOJEIN C MOMOIIBIO COCTABICHUS YPaBHEHUS
WIM CUCTEMBbl YpaBHEHUN, HHTEPIIPETUPOBATH B COOTBETCTBUH C

KOHTEKCTOM 3a/1a4M ITOJyYECHHBIN pe3yJIbTaT

3.4

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHUS,
OLICHKH, pellIaTh JUHEHHBIE HEPABEHCTBA C OJTHOW MEPEMEHHOU U
UX CHUCTEMBI, aBaTh TpadUuecKyr0 WIUTIOCTPAINI0 MHOXKECTBA

pEILICHU HEPAaBEHCTBA, CHCTEMBI HEPABEHCTB

OyHKIMU

4.1

[TornmaTe ¥ UCMONB30BaTh QYHKIIMOHAIBHBIC TTOHATUS U SI3BIK
(TepMHHBI, = CHMBOJIMYECKHE  OOO3HAUYEHUS),  OINPEIECTAThH
3HaueHWe (QYHKIMW TO 3HAYCHUIO apryMeHTa, OMPEesaTh

cBoMcTBa QYHKIMH 1O €€ rpaduxy




4.2

K
Crtpoutb rpaguku 3neMeHTapHbIX QyHKIMN Buaa: Y = Y= X2,

y = X3, y = |x|, onmchIBaTH CBOMCTBA YMCIOBOM (DYHKIUHM IO €€

rpaduxy

BepostHOCTB M cTaTucTHKA

5.1

N3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAIIUIO, TPEJCTABICHHY IO
B BUJIe TaONuIl, quarpamm, rpaduKoB, MPEICTABISITH JaHHbBIC B

BUJIe TabNIuUL, AMarpamm, rpaduKkoB

5.2

OnuceIBaTh JaHHBIC C IIOMOIIBIO CTATUCTHYCCKHNX MoKa3aTeseu:
CpCaHUX 3HAUCHUM U MCp pacCCHUBAHUMA (pasMax, AUCTICPCHUA U

CTaHIapTHOC OTKHOHGHI/IG)

5.3

HaXOI[I/ITB YaCTOThl YHMCIOBBIX 3HAYECHUM M YaCTOTHI CO6BITHﬁ, B

TOM YHCJIC IO pE3yJIbTaTaM I/IBMCpeHI/Iﬁ 141 Ha6HIO,IIGHI/Iﬁ

5.4

HaXOI[I/ITB BCPOATHOCTH CﬂyqaﬁHBIX COOBITHH B OIIbITax, 3Hasd
BCPOATHOCTH 3JICMCHTAPHBIX CO6BITI/II>'I, B TOM YHCJIC B OIIBITax C

PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHU COOBITUSIMHU

9.5

Hcnons3oBaTh Trpaduyeckue MOACIH: JAEPEBO CIYyYalHOTO

AKCHEPUMEHTA, JUarpaMMbl Diiiepa, YUCI0Bas mpsMmast

5.6

OHepI/IpOBaTB IIOHATHUAMM. MHOXKCCTBO, IIOAMHOXKCCTBO,
BBIIIOJIHATE  OIICpallMM HAd MHOXCCTBAMU: 06T>GIII/IH€HI/I€,
IICPCCCUYCHUC, TOIMOJIHCHHUC, IICPCUUCIIATD 3JICMCHTBI MHOXKCCTB,

IIPUMCHATDH CBOMCTBA MHOXKECTB

5.7

Hcnonb3oBaThk rpadguueckoe nNpeacTaBIeHUE MHOKECTB U CBA3CH
MEXy HUMU JIJI1 ONTMCAHUS MPOLIECCOB U SIBIICHU, B TOM YHUCJIIE

IPU PEIICHUH 3aJ1a4 U3 APYTUX YUYEOHBIX TPEIMETOB U KypCOB




I'eomerpus

6.1

Pacno3HaBatek OCHOBHBIC BUJbBI YCTBIPCXYTOJIBHUKOB, HX
JJIEMCHTBI, IIOJB30BATBCA HX CBOMCTBaMH Ipru  pCIICHUU

IrCOMCTPHUYCCKHUX 3a1a4

6.2

[IpumensaTs CBOWCTBA TOYKU repeceyeHust MeanuaH

TpeyrojibHUKa (LIEHTPa Macc) B PELICHUH 3a]1a4y

6.3

Brnanets nonsATreM cpeaHel JUHUM TPEYTrOJbHUKA U Tpareluu,
MPUMEHSTh UX CBOMCTBA MPU PEIICHUU T€OMETPUUYECKUX 3a]1au.
ITonb3oBaThCs TEOpEMOU ®daneca u TEOpEMOU 0
MPOMOPIIMOHATIBHBIX OTPE3KaX, MPUMEHSATh MX JIS PELICHUs

MPAKTUYCCKUX 3aaa4

6.4

[IpyuMeHsATh, MpU3HAKU TOAOOUS TPEYroJbHUKOB B pEIICHUU

TCOMCTPHUUICCKHUX 3aa4

6.5

[Tons3oBathess  Teopemoit  Iludaropa  mma  pemeHUs
FEOMETPUYECKUX W MHpakTudeckux  3agad.  CTpouTth
MaTeMaTHYEeCKyl0  MOJEIb B  IPAKTUYECKUX  3ajayvax,
CaMOCTOSITEIBHO J€1aTh YEPTEK U HAXOJUTh COOTBETCTBYIOLIUE

JUTMHBI

6.6

BiianeTp noHATHSIMU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOTO yIiia
IpPSIMOYIOJIBHOrO  TpeyronpHuka.  [lomb3oBaTeca  3TUMH

IMOHATUAMHU I pCHICHUA ITPAKTHUYCCKHUX 3a1a4

6.7

Boruncnsats (pa3nuyHbIMU crioco0amMu) MIomaab TPeyroibHUKA
M TUIONIAJAW  MHOTOYTOJbHBIX (uryp (IMONB3ysCh, TIe
HEOOXOJIMMO,  KaIbKynaTopoM). I[IpuMeHSTH MOJTydeHHBIE

YMCHHUS B IMIPAKTUYCCKHUX 3adadax




6.8

Brnanerp DOHATHAMHM BIHMCAaHHOTO M LEHTPAJIbHOIO YIua,
UCIIONIB30BAaTh TEOPEMBI O BIMCAHHBIX YTIJaX, yriaax MEXAY
XOpAaMH (CEKYIIMMU) U YIJIe MEXAY KacaTeabHOU U XOpJ0U Ipu

PEIICHUN T'COMETPUICCKUX 3ada4d

6.9

BJ'I&I[GTB MOHATHEM OITMCAHHOI'O UCTBIPEXYTI'OJIbHUKA, IIPUMCHATD

CBOMCTBA ONKMCAHHOTO YETHIPEXYTOJbHHUKA IIPY PEUIEHUH 3a1a4

6.10

[IpuMeHATP TOJNyYEHHBIE 3HAHUS HA IMPAKTHUKE - CTPOUTH
MaTeMaTU4EeCKUe MOJAENM [l 3ajad peallbHOM JKU3HU U
IPOBOJIUTh COOTBETCTBYIOIIME BBIYUCIEHUS C IMPUMEHEHUEM
nolo0Msi U TPUTOHOMETPUH (TOJB3YySACh, T/I€ HEOOXOIUMO,

KQJIBKYJISITOPOM )

[IpoBepsiemblie aeMeHTHI coepxkanus (8 kiacc)

Kon [IpoBepseMblii 3NEMEHT COJIEPKAHUS
1 Uucna ¥ BEIYUCICHUS

KBangpaTHsiii kopenb u3 uncia. [lonarue o6 uppanoHaIbHOM YHCIIC.
1.1

HecsaTuunble TPUOTUKEHUS UPPAIIMOHATBHBIX YHCEIl

CaoticTBa apu(pMeTHUECKIX KBAPATHBIX KOPHEH M MX MPUMEHEHUE K
1.2 npeoOpa3oBaHUI0  YHCIOBBIX  BBIPQKEHUH W BBIYUCIICHHSIM.

JlercTBUTEBHBIC YHCIa

Crenens ¢ LeNbIM MOKa3aTesleM U ee cBoicTBa. CTaHgapTHAs 3aluCh
1.3

qucia
2 AnreGpandeckue BhIpaKEHUS

KBanpathblii TpexuneH, pa3OKEHUE KBAAPAaTHOIO TPEXUIEHA Ha
2.1

MHOXHTCIIN




2.2 Anre6panueckas Apoos. OCHOBHOE CBOMCTBO anredpanyeckon Jpoou
CrnoxeHue, BBIYMTAHWE, YMHOXXEHHUE, JEJCHHE anreOpamuecKux
2.3
npobei
2.4 PanronanbHbie BEIpaXKEHHS U UX TPeoOpa3oBaHuE
3 VYpaBHEHUS U HEPABEHCTBA
KBanpatHoe ypaBHeHue, (opMylia KOpHEH KBaapaTHOTO ypaBHEHHUSI.
3.1
Teopema Buera
3.2 Permenne ypaBHEeHUH, CBOSAIINXCS K TMHSHHBIM M KBaIPATHBIM
3.3 [Ipocreiimue ApoOHO-paIIMOHATbHBIE YPABHEHHUS
['padmdeckas UHTEpIIpETalds YPaBHEHUH C JABYMS IMEPEMEHHBIMHU U
3.4 CUCTEM JIMHEHHBIX ypaBHEHHH C JByMs TepeMeHHbIMH. [Ipumepsr
pEIIeHHs CUCTEM HEJIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckiuM crocooom
3.6 YucnoBsle HEpaBEHCTBA M KX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TTIEPEMEHHOM
3.8 PaBHOCWIIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEpABEHCTBA C OJJHON NEPEMEHHON
3.10 CucTembl JIMHEHBIX HEPABEHCTB C OJJHON NEPEMEHHON
4 DOyHKIUU
[lonarue ¢yukuu. O6macTe OnpeaeIeHus U MHOXXECTBO 3HAUYCHUMN
4.1
dbynkuun. CnocoOs! 3aaHus PYyHKIUMN
4.2 I'paduk pynkunu. YreHue cBOMCTB (DyHKIMU 0 €€ rpaduKy




4.3 [Tpumepsl rpadukoB G yHKIMNA, OTPaXKaIOIIUX peajJbHbIE MPOIECCHI
OyYHKIMH, ONUCHIBAIOLIUE MPSAMYIO U OOPATHYIO IPOMOPLIMOHATIBHBIE
4.4
3aBUCUMOCTH, UX IpaduKu
4.5 DOyHKIMHA y = X%, Y = X
4.6 OyHKIUU Y = Jx, y = |X|
4.7 ['paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHM
) BeposiTHOCTD U cTaTUCTHKA
5.1 [IpencraBienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMMm, rpaduKoB
MHOXeCTBO, 3JIEMEHT MHOXXECTBa, MOAMHOXecTBO. Omnepanuu HaJ
5.2
MHOKECTBAMH: 00BbEAMHEHHE, TIEpECeUCHHE, TOMOJHEHNE
CaoiicTBa omepaudii HajJ MHOXECTBAaMHU: TMEPEMECTUTEIBHOE,
5.3
COYETATENIbHOE, PACIIPEIETUTEIBHOE, BKIIFOUEHUS
Hcnonb3oBanue rpaguueckoro MPEACTaBICHUS MHOXECTB IS
5.4
OMMCAaHUA peajibHbIX MPOLIECCOB U SIBJICHUW, IPU PELICHUH 3a]aY.
N3mepenne paccenBaHus HOaHHbIX. Jlucmepcuss W CTaHAApPTHOE
9.5
OTKJIOHEHHE YHCIIOBBIX HaOOpoB. J[narpamMma paccenBanus
DneMeHTapHbIe COOBITHS ClydaiHOTO ombiTa. CiaydaitHbie COOBITHS.
BepositHocTr COOBITHIA. OnbITHI c PaBHOBO3MOXHBIMHU
5.6 aNeMeHTapHbIMU coObITHsIMHU. CiydaitHeiii BbIOOp. CBsI3b MEXIY
MaJIOBEPOSATHBIMM U TPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMH B
npupojie, 00IIECTBE U HAYKE
HepeBo. CBolcTBa J€pEBHEB: €AUHCTBEHHOCTh NIYTH, CYLIECTBOBAHUE
5.7 BUCSIYEH BEPIIUHBI, CBA3b MEXIY YKCIOM BEPIIUH U YUCIOM pedep.

[IpaBuiio ymHoxeHus1. Pemienue 3a1au ¢ momoIibio rpagon




[IpotuBomnonoxueie codbiTus. Juarpamma Ditnepa. O0beaguHEHUE U

5.8 nepecedeHue coobiThil. HecoBmecTHbIe cOObITHS. DOpMYyIia CII0KEHUS

BEPOSITHOCTEU

YcnoBHas BepoATHOCTb. [IpaBuno ymHOxeHus. HesaBucumble
5.9

COOBITHUS

[IpencraBienue 3kcriepuMeHTa B BuJe JepeBa. Pemienue 3amay Ha
5.10 HAaXO0XJEHUE BEPOSTHOCTEH C TMOMOIIBI0 JIEpeBa CIy4ailHOTO

AKCIIEpUMEHTA, TUarpamMmm JDiiiepa
6 I'eomerpus
6.1 Yertsipexyronapuuki. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpssMoyTONbHUK, pOMO, KBaJIpaT, UX MPU3HAKK U CBOHCTBA

Tpameuus, paBHOOOKasi Tpamneuus, €€ CBOWCTBA W MPU3HAKH.
6.3

[IpssMoyTobHAs Tpanenus

Meton yaBoeHuss Meauanbl. LleHTpanbHass cumMmerpusd. Teopema
6.4

Qdaneca u TeopeMa 0 MPONOPLIHMOHAIBHBIX OTPE3KAX

CpenHue JHMHHMM TpeyrojbHUKa u Tpameuuu. LleHTp Mmacc
6.5

TpEYroJbHUKA

[lonobue TtpeyroabHUKOB, Kodhdumuent moxodus. IlpuzHaku
6.6 nomoOusi TpeyroibHUKOB. I[lpuMeHenne mogoOus TpH perieHUuU

MPaKTUYECKUX 3a]1a4

@opmynbl 1715 MJIOIIAAN TPEYTOJIbHUKA, TapaiesiorpaMma, poM0a u
6.7

Tpaneuuu

CaoiicTBa mioiaaei reometpuueckux Guryp. OTHoIIeHUE oniaaei
6.8

oA0OHBIX (UTYp




Bbruncnenne miomaaeil TPEeyroJlbHUKOB M MHOTOYTOJBHUKOB Ha
6.9

KJIeT4YaTOM Oymare

Teopema [udaropa. [Ipumenenue teopemsl [ludaropa npu pemenun
6.10

NPAKTUYECKUX 3a7au

CuHyc, KOCHMHYC, TaHI€HC OCTpOro yrja MpsSMOYIOJIbHOTO
6.11 TpeyroibHuka. (OCHOBHOE€  TPUTOHOMETPUYECKOE  TOXKIAECTBO.

Tpuronomerpuueckue Gpynkuuu yrios B 30°, 45° u 60°

Brnucannbsle ¥ UEHTpalbHbIE YIJbl, YroJl MEXIy KacaTeIbHOW U
6.12

XOpJOU. YTIIBI MEXKAY XOPJAaMHU U CEKYILIUMU
6.13 BnucaHHbIE U OIMCAHHBIE YETBIPEXYTOJIbHUKN

B3aumHoe  pacnonoxeHue ~— ABYX — OKpyxkHocted.  Kacanue
6.14

OKpyXHOCTeH. O01IMe KacaTelnbHbIE K ABYM OKPYXHOCTSIM

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTenbHOM IporpamMMmsl (9 kimacc)

Kon

0 pe3ynbTaTa

[IpoBepsieMble TIpEeIMETHBIE PE3yIbTaTbl OCBOCHHUS OCHOBHOM

poBepseMor | 00pa3oBaTEILHOM IIPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs

1 Yucra ¥ BbIYMCIIEHUS

CpaBHUBATH u YIIOPSII0YMBATh paloHa bHbIC u
1.1

uppalroHalbHbIC YUCIa

BreimonHaTe apudmeTndeckne ISUCTBUS € PallMOHATBHBIMHU
1.2 YUCJIaMH, COYeTasi YCTHBIC M MUCbMEHHBIC MMPUEMBI, BBITIOTHATH

BBIYHMCJICHHA C HPpPAIXMOHAJIbHBIMHA YU CJIaAMHU




1.3

HaXOI[I/ITB 3HAYCHUS CTCICHEH C OCJbIMHM ITOKA3aTC/IAIMH U

KOpHeﬁ, BBIYHUCIIATh 3HAYCHUA YU CJIOBBIX BprEDKCHI/Iﬁ

1.4

OprTJIHTB IICfICTBHTCJ'H:HBIC 4YuCjia, BBIIIOJHATL IMPUKHUAKY

pe3yiibTaTta BBI‘II/ICJ'IGHI/II\/'I, OIICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHs U HEPABEHCTBA

2.1

Pemlate nuHElHBIE W KBAaJpAaTHBIE YpPaBHEHHUs, YpaBHEHUS,
CBOJSIIMECS K HHUM, MpocTedlne JIpoOHO-pallMoHaIbHbIE

ypaBHEHUSA

2.2

Pemlatb cucrtembl [BYyX JIMHEHHBIX YpPaBHEHUW C JIBYMs
NEPEMEHHBIMU U CHCTEMBI JIByX YPaBHEHHMil, B KOTOPBIX OJIHO

YPAaBHCHHUC HC ABJIACTCA JIMHEMHBIM

2.3

Pematr TEKCTOBEIE 3aJaun aJIPe6paPI‘{€CKPIM crocobom ¢
IIOMOIIIBIO COCTABJICHUA YPABHCHUSA HJIM CHUCTCMBI JBYX

YpaBHEHHI C IByMs Ie€pEMEHHBIMU

2.4

[IpoBoauTh MPOCTEUIINE MCCICAOBAHUS YPABHEHUW U CHUCTEM
YpaBHEHHI, B TOM 4YHCIE€ C MPUMEHEHUEM TpadUuyecKux
NpeACTaBICHUN  (HampuMmep, ycTaHaBIWBaTh, HWMEET JIH
YPaBHEHUE WM CUCTEMAa YPAaBHEHHUU PELICHHS, €CIIM UMEET, TO

CKOJIBKO)

2.5

Pemate nuHENHBIE HEPAaBEHCTBA, KBAaJpaTHbIC HEPABEHCTBA,
U300pakaTh peIIeHWE HEPABEHCTB HA YHCIOBOW MPSMOIA,

3allMChIBATh PCHICHUC C IIOMOIIBIO CHMBOJIOB

2.6

Pemath cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, U300pa)kaTh PEIICHUE
CHCTEMbl HEPABEHCTB HAa YHCIOBOM MPSIMOM, 3alUChIBaTh

peUICHUC C IIOMOIIbIO CUMBOJIOB




2.7

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3JIMYHBIX 33724

DOyHKIUU

3.1

Pacno3naBath ¢yHKIMM u3ydeHHBIX BHAOB. [loka3biBaTh

CXCMATHUYCCKH PacCIOJOKCHUC Ha KOOpI[PIHaTHOP'I IIITOCKOCTHU

k
rpadukoB pynkuuil Buga: y =kx,y=kx+b, Y= Y ax? + bx

+ ¢ B 3aBUCUMOCTH OT 3Ha4€HUH KOA()PUIMEHTOB, ONMUCHIBATH

cBoiicTBa yHKUUN

3.2

[loka3piBaTh CXEMaTHYECKU PACIOIOKEHHE HAa KOOPIUHATHOM
IUIOCKOCTU rpadukoB (YHKIMI BHUAA y=\/§, y = [X| u

ONKCHIBATh CBOMCTBA (PYHKIIUH

3.3

Ctpouth U N300pakaTh CXeMaTHUECKH IpaUKU KBAIPATHUHBIX
(GyHKIIMN, OMUCHIBATH CBOMCTBA KBAIPATUUYHBIX (DYHKIIMMI 1O UX

rpadukam

3.4

Pacno3naBath  KBajpatuuHyro (QyHKIHIO 10  Qopmye,
NPUBOANTHh TPHUMEPHI KBAJIPATHYHBIX (PYHKIHHA W3 peaTbHOU

KU3HH, GU3UKHA, TEOMETPUHU

ApudmeTnyeckas U reoMeTpUYeCcKas Mporpeccuun

4.1

PacnoznaBath apuPpMETHIECKYIO U TEOMETPUYECKYIO

IIPOTPECCUH TIPH Pa3HBIX Crioco0ax 3aaaHus

4.2

BbINOTHATH BEIYUCIIEHUS C UCTIOIB30BaHUEM (DOPMYII N-TO WieHa
apu(PMETUIECKO ¢ TEOMETPUUYECKONW MPOTPECCHI, CYMMBI

IICPBLIX N YJICHOB

4.3

I/I3o6pa>1<aTL YJICHBI IIOCJICA0BATCIbHOCTH TOYKaMH Ha

KOOPJIMHATHOM TNTIOCKOCTH




4.4

Pemrars 3a/1a4H, CBS3aHHBIE c YUCIIOBBIMU
IIOCJICOBATCIIBHOCTAMHA, B TOM YHCIE 3ala4d W3 PEAIBHON
KU3HU (C  HCIONB30BAaHUEM  KaJbKYJIATOpa, LUPPOBBIX

TEXHOJIOTUH)

BepostHOCTB M cTaTucTHKA

5.1

N3Bnekats 1 npeoOpa3oBbIBaThH MHPOPMAIHIO, TPEACTABICHHY IO
B Pa3IMYHBIX UCTOYHUKAX B BUJE TaOJIUII, TUarpamMm, rpauKos,

MpCaACTaBJIATh JAHHBIC B BUJIC Ta6J'II/II_[, Auarpamm, I‘pa(i)I/IKOB

5.2

Pemiate 3aJa4Y1 OpraHU30BaAHHBIM Hepe6op0M BapUaHTOB, a

TaKXXEC C UCITIOJIB30BAaHUCM KOM6I/IHaTOpHLIX ImpaBuJI U MCTOJOB

5.3

Hcnons30BaTh ONMCATEIbHBIC XapaKTCPUCTUKU IJIA MACCHUBOB
YHUCJIOBBIX JAdHHBIX, B TOM YHCJIC CPCAHUC 3HAYCHUA U MCPLI

pacCCUuBaHUA

5.4

HaxoauTe 4acTOTHl 3HAUEHUN U YACTOTHI COOBITHS, B TOM YHCIIE
NOJIB3YSCh  pE3yJIbTaTaMU  IPOBEJCHHBIX HW3MEPEHUHM U

HAOJTIOIEHU I

9.5

HaxomuTh BEpOATHOCTH CIIy4YaWHBIX COOBITHH B HM3YYEHHBIX
ONbITaX, B TOM YHUCJIE B ONBITaX C PABHOBO3MOXHBIMHU
3JIEMEHTAapHBIMU COOBITUSAMH, B CEPUIX UCIBITAHUHN J10 IEPBOTO

yCIexa, B CEpUsX UCIbITaHNU bepHyinu

5.6

Nmers npencraBieHne O CIy4yalhHOM BEJIMYMHE U O

pacnpeeieHu BEPOSITHOCTEH

5.7

Nmers mpencTaBieHre O 3aKOHE OOJBIIMX YHCENT Kak o
MPOSIBJICHUN 3aKOHOMEPHOCTH B CIIYYallHOM M3MEHUYHMBOCTH U O

pOJIH 3aKOHA OOJIBIINX YHCEIT B IPUPOJIC U OOIIECTBE




I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKUE (DYHKIIMH OCTPBIX YIIOB, HAXOAUTH
C HUX I[OMOUIIBIO pA3JIMYHBIE JJIEMEHTHl IPSAMOYTOJIBHOIO
TpeyrojbHuKa ("peleHrne NpsIMOYTOJbHBIX TPEYroJbHUKOB'").
HaxoauTe (c mOMOILIBIO KalNbKYJISATOpPA) IJIUHBI WM YIJIBI JUIS

HETAOJIMYHBIX 3HAYCHUH

6.2

[Tonw3oBaThess  dopmMysnamMu  TOpUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM  TOXKIAECCTBOM  JJIA HAXO0XJICHUS

COOTHOIIICHUM MCKAY TPUTOHOMCTPHUYICCKUMHU BCIINYNHAMHA

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJIs1 HAXOKICHHUS
Pa3IMYHbBIX AJIEMEHTOB TPEYrOJIbHUKA ("pemienue
TPEYTrOJIbHUKOB"), [IPUMEHSATH 170, pu pelieHun

ICOMCTPHUUICCKUX 3a/1a4

6.4

Bnanets HNOHATUSMHU npeoOpa3zoBaHus noxoous,
COOTBETCTBEHHBIX JIEMEHTOB M0100HBIX ¢uryp. Iloms3oBaTbes
CBOMCTBaMU MOJ00MS TPOU3BOIBHBIX (PUTYDP, YMETH BHIYUCIATH
JUIMHBI W HAXOAUTh YIibl y TOA00HBIX ¢uryp. IlpumeHsTh
CBOICTBA MO00MS B MPAKTUYECKUX 3a7ja4aX. Y METh MPUBOIUTH

pUMEPHI TOJOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE

6.5

ITonp3oBaThCs TCOpCMAaMHn O IIPOU3BCACHHUN OTPEC3KOB XOpAd, O

IMPOU3BCACHNH OTPC3KOB CCKYIIUX, O KBAApPaTC KacaTeJbHOMI

6.6

[Tonp30BaTbCAd BEKTOpaMHu, NOHUMATh WX T'E€OMETPUYECKUNA H
(bu3HUECKHI CMBICI, TPUMEHSTh UX B PEIICHUHA T€OMETPUICCKUX
u Qusnueckux 3agad. [IpUMEHSTh CKaISIpHOE TPOU3BEICHHE

BCKTOPOB AJISI HAXOXKACHUA TJIMH U YI'JIOB




6.7

Ilonw30BaThCsT METOOM KOOpPpAWHAT Ha IIOCKOCTHU, NPUMCHATD

€Tr0 B pCHICHHUU I'COMCTPHUUICCKUX U INPAKTUICCKUX 3a a4

6.8

Brnanerp NOHATHMSAMM NPaBUIBHOIO MHOTOYTOJIBHMKA, JIJIMHBI
OKPYKHOCTH, JUIMHBI AYTM OKPYKHOCTH W PaJWaHHOW MeEpBI
yria, YMETb BBIUHCIATH IUIOIMIAAb Kpyra M €ro 4acTei.

[IpuMEeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax

6.9

Haxonute ocu uiau HEHTPbl CUMMETpUU (PUTyp, TPUMEHSTH

JABHKCHMUSA ITNIOCKOCTH B HpOCTCfIIlIHX ciaydasax

6.10

[IpuMeHATP TOJNYyYEHHBIE 3HAHUS HA IMPAKTHUKE - CTPOUTH
MaTeMaTH4eCKue MOJAENM [JIs 3ajad pealbHOM JKU3HU U
IPOBOJIUTh COOTBETCTBYIOIIME BBIYUCIEHUS C IMPUMEHEHUEM
no00MsT M TPUTOHOMETPUUYECKUX (YHKIMM (MOJIB3YsCh, TIe

HE0OXO0AUMO, KaJTbKYJIATOPOM)

[IpoBepsiemblie aneMeHTHI conepxanus (9 kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 Uucna v BEIYUCIICHUS
PanmonanbHbple  4ucna, UPpALMOHAIBHBIE YHWCIA, KOHEYHBIE U
1.1
OECKOHEYHBIE IECATUYHBIE APOOH
MHOX€ECTBO JEUCTBUTEIBHBIX YHUCEN, JCUCTBUTEIBHBIE YHUCIA Kak
Lo OeCKOHEUHbIE  JecATUYHBIe JpoOu. B3aumMHO  OmHO3HAYHOE
COOTBETCTBHE MEXIAY MHOXECTBOM JCHCTBUTEIBHBIX YHUCENI U
KOOpAUHATHOU npsiMoil. CpaBHEHHUE JEHCTBUTEIBHBIX YUCET
1.3 ApudmeTndeckue elCTBUS C AEUCTBUTEIbHBIMU YHUCTAMH




N3mepenusi,  npuOnvxkenus,  oneHku.  Pa3Mepbl  00BEKTOB

OKPYXAaIOLEro MHpPA, JIUTEIBHOCTh IPOLECCOB B OKPYKAIOIIEM

1.4
mupe. [IpubmmxkeHHoe 3HaYeHNEe BEIMUMHbBI, TOUHOCTb MTPUOIMKEHUS.
Oxkpyrnenue yncen. [Ipukuaka u OLEeHKa pe3yJIbTaTOB BEIYMCIECHHI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUS C OAHOMN MEPEMEHHOU
JluneitHoe ypaBHeHUE. PellleHMe ypaBHEHUW, CBOJSIIUXCS K
2.2
JIMHEWHBIM
KBanpatHoe ypaBHeHue. PellleHMe ypaBHEHMM, CBOASIIUXCA K
2.3
KBaJIpaTHBIM
buksanpatHoe ypaBHeHue. [Ipumepsl perieHnst ypaBHEHUN TPEThER U
2.4
YETBEPTOI CTENEHEN Pa3IOKEHHEM HA MHOXKUTEIU
2.5 Pemenue apoO6HO-paniMoHanbHBIX YpaBHEHUN
2.6 Cuctembl ypaBHCHHU I
2.7 VYpaBHeHUE C IBYMsI IEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenune cucrem nByX TUHEUHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU
Pemenne cucrem nByX ypaBHEHHMH, OOHO U3 KOTOPBIX JIMHEMHOE, a
2.9
IPYyroe - BTOPOU CTENEHU
I'paduueckass wuHTEpHpeTalsi CHUCTEMBl ypPaBHEHHH C JABYMS
2.10
NIEPEMEHHBIMHA
2.11 Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM Crocooom
2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Petienrie TMHEHBIX HEPABEHCTB C OAHOM MEPEMEHHON




2.14

Pemenue cucreM JIMHEUHBIX HEPABEHCTB C OHOU IIEPEMEHHOU

2.15 KBanpaTHbie HEpaBeHCTBa
I'paduueckas uHTEpHpETaLMsl HEPABEHCTB M CUCTEM HEPABEHCTB C
2.16
JIBYMs IEPEMEHHBIMU
3 OyHKIUU
KBagpatnunas ¢Qyukuus, ee rpaduk u cBoiictBa. Ilapabona,
3.1
KOOPJMHATHI BEPIIMHBI Mapado0JIbl, OCb CHMMETPUHU NapadoIIbl
3.2 I'paduxu pynkuumii y = kx, y = kx + b u ux coiictsa
. K 3 y
3.3 I'paduxu bynkumii Y = Y = X° mux cpoficTa
3.4 I'paduku bynakmuit y = Jx , Y = |X| 1 ux cBolicTBa
4 UucnoBsle MOCIEA0BATEIbHOCTH
Omnpenenenue M crocoObl 3aJJaHUsl YUCIOBBIX MOCIEA0BATEIILHOCTEH.
4.1 3aaHue mocaeA0BaTeIbHOCTH PEKYPPEHTHOM hopmyIoii 1 hopmyToit
N-ro uieHa
Apudmernyeckas MIPOTPECCHUS. DopMysl n-ro 4JIeHa
4.2
apu(MeTnyeckol Mporpeccuu, CyMMBI IEPBBIX N YWICHOB
I'eomerpuueckas nporpeccust. PopmMyIibl N-ro WieHa reOMETPUYECKON
4.3
IPOIPECCHH, CyMMBI IIEPBBIX N YJICHOB
N300paxkeHne dneHOB  apUPMETHYECKOW U  TeOMETPUUYECKOU
4.4 IPOTrpecCUi TOYKaMU HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN W
3KCIIOHEHIIMAIBHBIA POCT
4.5 CI105KHBIE€ POLIEHTHI




BepostHOCTB M cTaTucTHKA

[IpencraBneHne AaHHBIX B BUJE TaONWI], AUArpamm, TpaduKoB,

5.1 UHTEpIpeTanus AaHHbIX. UTeHHEe W MOCTpOEHUE TaOJIHII, JUarpamm,
rpaMKOB MO peaabHbIM JaHHBIM
5.2 [lepectanoBku u pakropuan
5.3 CoueTaHus ¥ YUCIIO COUCTaHUIN
TpeyronpHuk I[lackans. Pemienue 3amad ¢ MCHOJIB30BAHUEM
5.4
KOMOUHATOPUKH
I'eomeTpudeckas BeposiTHOCT. CitydalHbIN BBIOOP TOUKH U3 (QUTYPHI
5.5
Ha TJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPY>KHOCTH
5.6 Hcneitanue. Ycnex u Heynaya. Cepus UCIIBITAHUN IO TIEPBOTO ycIiexa
Cepust ucnbiTannii bepHynnu. BeposTHOCTH COOBITUH B cepuu
5.7
yucneiTanni bepryinu
5.8 CiyuaiiHasi BeJIMYMHA U pacipeieIieHUe BEPOSATHOCTEHN
MaremaTrnueckoe OXKUJIaHUE 151 TACTICPCHSL. [Tpumepsl
5.9 MaTEeMaTHYECKOTO OKUIaHUSI KaK TEOPETUUECKOTO CPETHETO 3HAUEHUS
BEJIMYUHBI
MaremMaTH4eCKOE OXUIAAHUE W JUCHEPCHS CIy4ahHOM BEJIMYUHBI
5.10
"qucio ycnexoB B cepun ucneiTanuii bepuymin"
ITonsTue o 3akoHe OOJBIIUX 4YHuceN. M3MepeHne BEpOSTHOCTEH ¢
511 [IOMOIILI0 4YacTOT. Pojib M 3HAUEeHHWE 3aKOHA OOJIBIINX YHCET B
IpUpPOJIE U 00IIIECTBE
6 I'eomeTtpus




Cunyc, xocuHyc, TaHreic ymioB oT 0 go 180°. OcHoBHOE

6.1
TPUTOHOMETPUIECKOE TOKAECTBO. DOPMYITBI MPUBEACHUS
Pemenue tpeyronbHukoB. TeopeMa KOCUHYCOB M T€OpEMa CHUHYCOB.
6.2 Pemienne mnpakTHYecKMX 3amad €  HCHOJb30BAHUEM TEOPEMBI
KOCHHYCOB M TE€OPEMbI CHHYCOB
6.3 [IpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX 2JIEMEHTOB
Teopema o mpousBeACHUH OTPE3KOB XOP, TEOPEMBI O TIPOU3BEICHUHN
6.4
OTPE3KOB CEKYIINX, TEOpeMa O KBaJpaTe KacaTeJIbHON
Bektop, mnmmHa (MOIYNb) BEKTOpa, COHAINPABICHHBIE BEKTOPHI,
NPOTHBOIIOJIOXKHO  HANpaBlICHHBIE  BEKTOPHI,  KOJUIMHEAPHOCTH
6.5
BEKTOPOB, pPABCHCTBO BEKTOPOB, ONEpallMi HaJd BEKTOPaMHU.
Paznoxenune BekTopa 1o AByM HEKOJJIMHEAPHBIM BEKTOPAM
Koopnunatet BekTopa. CkansipHO€ TPOU3BEICHHE BEKTOPOB,
6.6
IpUMEHEHHE JIJIsl HAaXO0XKACHUS JJIMH U yTI0B
JlekapTOBbl KOOpPAMHATBHI Ha IUIOCKOCTH. YPAaBHEHUS IPAMON U
6.7 OKPYXHOCTH B KOOPJMHATAX, MEPECCUECHUE OKPYNKHOCTEH U MPSIMBIX.
Meton KOOpAUHAT U €ro MPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
Jnuna okpyx)HOoCTH. [ pagycHas v paguanHas Mepa yriia, BEIYUCICHUE
6.9
JUIMH YT OKPY>KHOCTEN
6.10 [Tnomanp kpyra, ceKTopa, CErMEHTa
JIBuKeHUsT  TJIOCKOCTH W BHYTPEHHUE  CHUMMETpuu  (uryp
6.11

(aneMeHTapHble nipeacTaBienus). [lapannensusiit nepenoc. [loBopot




JUis IpOBEIEHUSI OCHOBHOT'O F'OCYAAPCTBEHHOIO dK3aMeHa 10 MaTeMaTHKe (Janee -
OI'D mo maTemMaTHKE) HUCIOJIb3yeTcsl NepeueHb (KoAu(pUKaTop) MpOBEPSEMBIX
TpeOOBaHUI K Pe3yJibTaTaM OCBOECHHS OCHOBHOHM 00pa30BaTebHOM MpPOrpaMMBbI

OCHOBHOTO 00111eT0 00pa30BaHUs U PJIEMEHTOB COJIEPKaHUS.

[TpoBepsiembie Ha OI'D o maTeMaTuke TpeOOBaHUs
K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTelIbHON MPOrpaMMBbl

OCHOBHOT0 00111eT0 00pa3oBaHus

Kon [IpoBepsiemble TpeOOBaHHMS K TPEAMETHBIM pe3yjbTaTam
IPOBEPSIEMOT | OCBOEHHUSI OCHOBHOM 00pa30BaTENIBLHOM MPOrpaMMbl OCHOBHOT'O

o TpeboBaHusl | o01Iero oopazoanust Ha ocHoBe PI'OC

1 YMeHue onepupoBaTh MOHITUSIMH: MHOKECTBO, TTOJIMHOKECTRBO,
oTIepaIiy HaJl MHOKECTBAMH; YMEHHE ONIEPUPOBATH MOHATHSIMU :
rpad, cBs3HBIN rpad, 1epPeBO, LUK, TIPUMEHATh UX MPU PEIICHUU
3a/lay; yMEHHE WHCIOJIb30BaTh Tpaduyeckoe MpeacTaBiIeHUe
MHOKECTB JIJII ONUCAHUS PEATIbHBIX MPOIECCOB U SIBJICHUH, IPU

pElIeHUH 3a7a4 U3 IPYTUX YYEOHBIX MPEIMETOB

2 YMeHue OInepupoBaTh NOHATHSAMM: OIPEACICHHUE, AKCHOMA,
TEOpeMa, J0Ka3aTeJIbCTBO; YMEHHUE PACIO3HABaTh WUCTUHHBIC U
JIOKHBIE BBICKA3bIBaHMUS, IIPUBOJIUTH IIPUMEDPBHI 151
KOHTPIPUMEPBI, CTPOUTH  BBICKA3bIBaHWS W  OTPULIAHUA

BBICKA3bIBAHUI

3 YMeHne onepupoBaTh MOHATUSAMU: HATYPAJIBbHOE YHUCIIO, TPOCTOE
Y COCTAaBHOE YHCJIO, AEIUMOCTb HATYPaJIbHBIX YHUCEN, IPU3HAKH
JETMMOCTH, 11€JI0€ YUCII0, MOYJIh YHCIia, OOBIKHOBEHHAS IPOOH
U JIecSITUYHAsl JpoOb, CTAaHAAPTHBIM BUJ YKCIIA, PAllMOHAIBHOE
YHUCJI0, UPPALMOHATBHOE YHCIIO, apU(METHUECKUNA KBAIpaTHBIN

KOPCHb, YMCHMC BBIIIOJIHATH I[CIZCTBH?I C UncjiaMu, CpaBHUBATh U




YHnopsaa04mBaTb 4MCia, MPCACTABIIATL YMUCIIa Ha KOOpI[HHaTHOfl
HpHMOﬁ, OKPYTIJIATDH 4HCJid; YMCHHC JACJIATh IIPUKUIAKY W OLCHKY

pe3ynbpTaTa BEIYMCICHUN

YMeHue onepupoBaTh TMOHSTUSMH: CTENEHb C  IEJIBbIM
II0Ka3aTeJIeM, apu@MeTH4YeCKuid  KBaJpaTHbIA  KOpPEHbD,
MHOT'OYJIEH, ajnredpanueckas JIpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HATypaJIbHOW CTENEeHH OOJbIe €IUHUIIBI, YMEHUE
BBITIOJIHSITh pacyeThl 1Mo (opMynam, mpeoOpa3oBaHUs IIEIIbIX,
JTPOOHO-PAITMOHAIBHBIX BBIPAXKEHUN U BBIPAKEHUM C KOPHSIMH,
paslioKEeHWEe MHOTOWICHAa Ha MHOXHTEIHU, B TOM YHCIE C
UCIIONTb30BaHUEM (OPMYJI Pa3HOCTH KBaJpaToB W KBajpara

CYMMBI 1 Pa3HOCTH

YMeHue onepupoBaTh MOHATHUSMU: YHUCIOBOE PaBEHCTBO,
YpaBHEHHUE C OJHOW NIEPEMEHHOW, YHCIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOW; yMEHHE peulaTh JIMHEWHBbIE U
KBaJIpaTHbIE ypaBHEHHs, JPOOHO-pallMOHATbHBIE YPABHEHUS C
OIHOW TEPEMEHHOM, CHUCTEMBI JIBYX JIMHCHHBIX YpPaBHCHUMU,
JMHEHbIC HEPABEHCTBA U MX CUCTEMbI, KBaJIpaTHBIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW NIEPEMEHHOM, B TOM YHCJIE
IIPU PELICHWM 3a1a4 U3 JAPYTUX IMPEIMETOB U IMPAKTUYECKUX
3a7]a4; YMEHHUE MWCIIOJIb30BaTh KOOPAMHATHYIO NPSIMYK0 H
KOOPJMHATHYIO IUIOCKOCTh JIJIi  W300PaKEHUS  pelIeHUi

YPaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMA: QYHKINA, TpaduK QYHKIIIH,
HyTU (DYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MPOMEKYTKHU
BO3pacTaHusi, yObIBaHUS, HAUOOJIbIIEE U HANMEHBIIEE 3HAUCHUS
GyHKIMM;  yMEHUE  ONEpUpPOBATH  MOHSATUSIMH:  MpsMas

OPOMOPIUUOHATBLHOCTb, JIMHEHAss (QYHKIUS, KBaJpaTUYHAS




¢yHkuusa, oOpaTHas  NPONOPUUMOHAIBHOCTh,  mHapabona,
runep0oIia; yMeHue CTpOUTh rpauku (QyHKIHMA, UCIIONb30BATh
rpaduKu 1715 ONpeiesIeHus: CBOMCTB MPOLECCOB U 3aBUCUMOCTEH,
JUISL pelIeHus 3a/1ay U3 APYTUxX y4eOHbIX IPEIMETOB U pealbHON
KU3HU; YMEHUE BbIpakaTb (OpMYJIamMH 3aBUCUMOCTH MEXIY

BCIMYHNHaAMU

YMeHue omnepupoBaTh NOHATHUAMH:  TOCIEIOBATEIBHOCTD,
apumeTuyeckass M TEOMETpUYecKas MpPOTrpecCUuu; yMEHHE
UCMOJIb30BaTh CBOMCTBA IIOCJIEN0BATEIBHOCTEH, (HOPMYIIbI
CYMMBI U OOIIETOo YjieHa NP PEIlIeHUH 3aj1a4, B TOM YUCIIE 3a/1a4

H3 Ipyrux y‘{€6HI)IX npcamMEcTOB U peaHBHOﬁ KU3HHU

YMeHue pemiath 3a7adydl pa3HbIX THUIOB (B TOM YHCJIE Ha
IPOLEHTHI, TOJIU U YacTH, JBUKEHUE, paboTy, IEHY TOBapOB M
CTOMMOCTh TOKYIIOK M YCIYr, HaJOTH, 3aJayd U3 OO0JacTH
yIpaBlieHUs JUYHBIMU W CEMEWHBIMU (PUHAHCAMU); yMEHHUE
COCTAaBIIATh BHIPAKEHUS, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110
YCIOBUIO 3a/laud, MCCIENOBaTh TIONYYeHHOE pEIICHHEe U

OIICHUBATh MPABAONOA00HOCTh MOTYUYEHHBIX PE3YIbTaTOB

YMeHue omepupoBaTh MOHATUAMH: (QUTYpa, TOYKA, OTPE3OK,
npsiMasi, JIyd, JIOMaHas, yroj, MHOTOYTOJbHHUK, TPEYTrOJbHHK,
paBHOOEIPEHHBII U PaBHOCTOPOHHUM TPEYTOJIbHUKH,
PSIMOYTOJIBHBIN TPEYTOJIbHUK, MEIMaHa, OMCCEKTPHCA U BBICOTA
TPEYTOJIbHUKA, YETHIPEXYTOJbHUK, TapajuieiorpaMM, pomoO,
NpSMOYTOJIBHUK, KBaApaT, Tpamneuus; OKPYKHOCTb, KpyT,
KacaTeabHas; 3HAKOMCTBO C TMPOCTPAHCTBEHHBIMHU (uUrypamu;
YMEHHE pelIaTh 3a/1a4l, B TOM YUCJIE U3 MTOBCEIHEBHOM KU3HH,
Ha HAaxO0XJEHUE TE€OMETPUYECKUX BEJIMYUH C MNPUMEHEHUEM

U3YUYEHHBIX CBOUCTB Quryp u (haxton




10

YMeHune onepupoBaTh NOHATUSAMU: pABEHCTBO (UTYpP, PABEHCTBO
TPEYrOJbHUKOB; MapaIeIbHOCTh U  NEPHEHAMKYJIIPHOCTH
OPSIMBIX, YTOJ MEXIY MPSMBIMH, NMEPHEHIUKYJIApP, HAKIOHHAS,
npoekuus, nojxooue ¢Guryp, mO0A0OHBIE TPEYroJIbHUKH,
CUMMETPHUSI OTHOCHTENIbHO TOYKM U  HOPSIMOH; yMeHHE
pacno3HaBaTh paBEHCTBO, CHMMETpPUI0O U mojoOue uryp,
napajuieIbHOCTh W MEPHEHIUKYISIPHOCTh  MPSMBIX B

OKpYXaloIleM MUpe

11

YMeHue onepupoBaTh MOHATHUSAMU: JUJIMHA, PACCTOSHUE, YrOJ
(BelMYMHA yTIila, CHUHYC W KOCHHYC YIJIa TPEYroJibHHUKA),
IUIONIa/Ib; YMEHUE OLIEHUBATH Pa3Mephl MPEAMETOB U OOBEKTOB B
OKPYXaIOIEM MHPE; YMEHUE MPUMEHATh (HOPMYJIbl IepuMeTpa
Y IJIOIIAIA MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M TUJIOIAIA
Kpyra, o0bemMa MPSMOYTOJILHOTO TapajUlesienunena; yMeHHe
NPUMEHATh IMPU3HAKA PABEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O
CyMME  VyIJIOB  TPEYrOJbHHKA, teopemy  Iludaropa,
TPUTOHOMETPUYECKUE COOTHOILIECHUS [JIsi BBIUYMUCICHUS JUIMH,

paCCTOSHUU, TIIOIIAJCH

12

YMmenne wuzobOpaxaTh IJIOCKHE (PUTypsl M UX KOMOWHAIUH,
POCTPAHCTBEHHBIE (DUTYPHI OT PYKH, C TTOMOIIBI0 YEPTEHKHBIX
WHCTPYMEHTOB W DJICKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OITMCAHHIO

13

YMeHne onepupoBarh MOHATUAMHU: NPSMOYIOJIbHAs CHCTEMA
KOOPDAWHAT; KOOPJIHWHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEJCHUE BEKTOpPAa HAa YMCIO, CKaJSIPHOE MPOU3BEICHUE
BEKTOPOB; YMEHHUE HCIIOJIb30BATh BEKTOPHI U KOOPJIMHATHI IS
NPEACTABICHNS JAHHBIX M PEIICHUs 3aJay, B TOM YHUCIE M3

JIPYTUX y4eOHBIX MPEIMETOB U PEAIbHOM KU3HU
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YMeHue omnepupoBaTh MOHSITHUSIMU: CTOJOMKOBBIE M KPYTOBBIC
IuarpamMMbl, TaOJuIbl, cpeaHee apudMeTUYecKoe, MeJUaHa,
HauOoJblliee W HaWMEHBIIEE 3HAYEHUS, pa3Max YHUCIOBOTO
Ha0Oopa,  yMEHHE  W3BJIEKaTh,  HWHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh UHPOPMAITUIO, MPEJCTABICHHYIO B TaOIHUIIAX
U Ha JuarpamMmax, OTPaKarollyl0 CBOMCTBA M XapaKTEPUCTHUKU
peanbHBIX TPOILIECCOB U SIBJICHUM, yMEHHE pacrlo3HaBaTh

N3MCHYHMBLIC BCIIMYNHBI B OKPYKAarOICM MUPC

15

YMeHue  onepupoBaTh  NOHATHSAMH:  CIyYaWHBIM  OIBIT
(cimy4aitHbIi HKCIIEPUMEHT), 3JIEMEHTAapHOE coObITHE
(o7eMeHTapHBId  UCXOJ)) CIy4alHOTO OMbITa, CIy4aiHOe
cOOBITHE,  BEpPOATHOCTHh  COOBITHS; YMEHHE  HAXOAHUTh
BEPOSTHOCTH  CJIy4YyalWHBIX  COOBITUH B  ONBITaX  C
PaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMU  COOBITHSIMH; YMEHHE
pelmats 3aJaud METOJIOM OpraHHW30BaHHOrO Imepedopa U C
UCIIOJIb30BAHUEM IIPaBUJIa YMHOXKEHHs; YMEHHE OLICHUBATH
BEPOSTHOCTU PEANIbHBIX COOBITUH W SIBJICHUH, MOHUMATh POJIb
NPAaKTUYECKU JIOCTOBEPHBIX U MAaJIOBEPOSITHBIX COOBITHI B
OKPY)KaIOLIEM MHpPE MU B JKU3HHU; 3HAKOMCTBO C IIOHATHUEM
HE3aBUCUMBIX COOBITHIT; 3HAKOMCTBO C 3aKOHOM OOJIBILINX YUCEIT

" €TI0 POJIbIO B MACCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh TOAXOMANIANA HW3YYEHHBIH METOM IS
pelleHnusT 3aJa4yd, MPUBOAUTH MPHUMEPbl MATEMATHUYECKUX
3aKOHOMEPHOCTEM B MNOPUPOJAEC M IKU3HHU, PACIIO3HABATH
MPOSBJICHUE 3aKOHOB MATEMAaTHKW B HCKYCCTBE, OIHCHIBATH
OTJEIbHBIE BBIJIAIOIIMECS PE3YJIbTAThI, IMOJYYCHHBIE B XOJI€

Pa3sBUTHA MATCMATHKHM KadK HAYKH, I[IPUBOAUTL IIPHUMCPbLI




MAaTEMATHYCCKHUX OTKprTI/Iﬁ N WX aBTOpPOB B OTCYECTBCHHOU M

BCEMUPHOU UCTOPUU

[lepeyenp 21€MEHTOB coaepKaHus, poBepseMbIx Ha OI'D

10 MaT€EMaTHuKe

Kon [IpoBepsieMblii 37IEMEHT COAEPIKAHUS

1 Yucna v BEIYUCTICHHUS

1.1 Harypanbnbie u nenpie uncna. [Ipu3Haku JeTMMOCTH LETBbIX YUCEI

1.2 OOBIKHOBEHHBIE U JI€CATUYHBIE JPOOU, MPOIEHTHI, OECKOHEUYHbIE
NepUOIUYECKUE APOOH

1.3 PannonanbHbie qHcla. Apudmernueckue orepanuu C
palMOHAILHBIMU YHCIIAMU

1.4 HeiicTBuTenbHbIE  yMcla.  ApupMeETHYECKHe  omepauud ¢
JEUCTBUTEIHHBIMH YHCTIAMU

1.5 [TpubnuxkeHHbIE BBIYMCICHUS, TpPAaBWJIA OKPYTJICHUS, MPHUKUIKA U
OIICHKA Pe3yJIbTaTa BEIYMCICHUN

2 AnreGpandeckue BbIpaKEeHUS

2.1 BykBeHHbIE BbIpaK€HUsI (BbIPAKEHUSI C IEPEMEHHBIMU )

2.2 Crenenb ¢ wnensiM TnokazaTeneM. CTemeHb C  PalMOHAIBHBIM
nokazareneM. CBOWCTBA CTENEHU

2.3 MHoOro4ieHbl

2.4 Anredpanueckasi 1poOb




2.5

Apudpmernyeckuii KOpeHb HaTypajbHON cTeneHu. JleWcTBus c

apu(pMETUUECKUMU KOPHSAMU HATypaIbHOU CTENEHH

3 VYpaBHEHUS U HEPABEHCTBA

3.1 Lensle wu  napoOHO-panMoHanbHble ypaBHeHHs. CucTeMbl U
COBOKYITHOCTH YpPaBHEHUU

3.2 ensie wu npoOHO-panMoOHaIbHBIE HepaBeHCTBA. CHCTEMBI W
COBOKYITHOCTH HEPAaBEHCTB

3.3 Perrenne TeKCTOBBIX 3a71a4

4 YucnoBblie OCIEI0BATEIEHOCTH

4.1 [TocnemoBaTeNbHOCTH, CIIOCOOBI 33/IaHUS TIOCTIEI0OBATEIILHOCTEH

4.2 Apudpmernyeckas U reoMmeTrpuyeckas mporpeccun. Dopmyna
CJIOHBIX TIPOIIEHTOB

5 OyHKIUU

5.1. Oyukus, cnocoObl 3aganus Gynkuun. ['padux Pynkun. O6macTh
OTIpEJICICHUs] U MHOXKECTBO 3HaueHuW (yukmuu. Hymu Qysxmm.
[IpomexxyTkn 3HAKOMOCTOAHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH
bynkimu. MakcumyMbl U MHHHUMYMBI (yHknun. Haunbonbiiee wu
HauMeEHbIIee 3HaueHNEe QYyHKIIMN HA TPOMEKYTKE

6 KoopannaTe! Ha IpsAMOM U TIJIOCKOCTH

6.1 Koopaunatnas npsimas

6.2 JlekapTOBbI KOOPAMHATHI HA MIIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GpUrypsl 1 UX CBOMCTBA




7.2 TpeyronbHuk

7.3 MHOroyroyJbHUKH

7.4 OKpyXHOCTb U KpyT

7.5 N3mepeHne reoMeTpuyeCcKuX BEIUYHH
7.6 BekTopbl Ha MIOCKOCTH

8 BeposiTHOCTD U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padmr

4. TemaTnuyeckoe NJIAHUPOBAHUE.

Auiredpa 7 kiaacc

Ne | rema KonuyecTBo | D1€KTpOHHBIE o0Opa3oBarenbHbIC
4acoB pecypcbl
7 kaacc 170
1 | Yucna u |10 O0P Anrebpa 7 xnacc
BbIYHCJIEHUS. 000 «Knace»
PaunonanbHbIe
ymcJia Bcepoccuiickue MIPOBEPOYHBIE

paboTsl. MatemaTuka 7 Kiacc

000 «AKmace»




Marematuka. Anre6pa 7  Kiacc
WNuTepakTuBHBIC 3aTaHHSI

000 «Ckaenry»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

Anrebpa 7 xmacc DrAOY IIO
«Axkanemus MUHIIPOCBEIICHHSI

Poccuny

bubmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa A
IIKOJBbHUKOB

https://vos.olimpiada.ru

MockoBcKast OJIMMIIMaJa IMKOJBbHHUKOB

https://mos.olimpiada.ru

PanmonansHbIe unca.
CpaBHeHue,
VIOPAJAOYMBAHUE U
apupMeTHIECKUE
JICUCTBUS C
palMoOHaIbHBIMU
yucnamM. YwmcnoBas
npsimas, MOJTYJTh

qucia.
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[Ipouentsl,  3amuce
MPOLEHTOB B  BHUJE
npoOu 1 ApoOu B BUJIE
IIPOLIEHTOB. Tpu
OCHOBHBIE€ 3aJjayd Ha
MPOLEHTHI.
Pemienne TEKCTOBBIX
3a1a4
apupMeTHIECCKUM
crocoOoM.
Pemenue 3amau wu3
pEalbHOM  NPAKTUKHU
HA 4YacTtd, Jpoow,
IPOLICHTBHI,
IPUMEHEHHE
OTHOILIEHUN 151
IIPOIIOPUM T pu
peueHun 3a/ad.
PeanbHbie
3aBUCHUMOCTH;
pelIeHre 3aJady  Ha
JIBUKEHUE,  padory,

IIOKYIIKH, HAJIOTH

OcCHOBHEBIE BHUABI ACATCIIBHOCTH 06yqafoumxc;1

CucremaTu3upoBaTh M oOoramiaTh 3HAHHS 00 OOBIKHOBEHHBIX W JI€CATUYHBIX
TPOOSIX.

CpaBHUBaTh M YHOPSIOYMBATH ApoOU, MpeoOpa3oBbIBasi MPU HEOOXOIUMOCTH
JeCSITUYHBIE APOOU B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JECATUYHBIC, B YACTHOCTH,

B OECKOHEUHYIO JECATHIHYIO IPOOb.




[IpumeHsATh pa3HOOOpPa3HbIE CIOCOOBI U MPUEMBI BHIYMCICHHS 3HAUEHUH APOOHBIX
BBIPAKEHUM, COAEpk AIMX OOBIKHOBEHHbBIE U JECSTHYHBIE APOOH: 3aMEHATh IpPH
HEOOXOJUMOCTU  JIECATUYHYIO JApoOb OOBIKHOBEHHOM U  OOBIKHOBEHHYIO
NECATUYHOM, NPHUBOJIUTH BbIpakeHHE K (opme, Haubonee yaoOHOU st
BBIYMCIICHUN, Pe0Opa30BbIBATh JIPOOHBIE BBHIPAXKEHUS HA YMHOXKEHUE W JICJICHUE
JECATUYHBIX Ip00OeH K NEUCTBUSIM C 1EJIBIMU YHCIIAMHU.

Pemate 3amaum Ha dYacTH, NPOLEHTHI, NPOMOPLUM, HA HAXOXKICHUE IpoOHU
(TpolIeHTa) OT BEJIMUUHBI U BEJIMUUHBI 110 €€ Ipodu (TTPOILICHTY), ApoOu (MPOIEHTA),
KOTOPBI COCTaBISET OJIHA BEJIMYMHA OT JIPYTOM.

[IpuBonuTh, pa3zdbuparb, OIEHUBATH pA3JIUYHBIE PEIICHUs, 3alUCH PpPELICHUMN
TEKCTOBBIX 3a/1a4.

Hcnonb3oBaTh TAaOMUIBI, CXEMbl, YEpPTEXkKHU, APYTU€ CPEICTBA IMPEACTABICHUS
JAHHBIX TPU PEIICHUU 3aJa4H.

PacriozHaBaTh ¥ OOBSCHATH,  OMHUPAsICh  HA  ONPEACNICHHs,  MPSIMO
NPOMOPLUUOHATBHEIE M OOpPaTHO MPOIMOPIIMOHANIBHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH; TIPUBOJIUTH MPUMEPHI ATUX 3aBUCHUMOCTEH W3 peajbHOr0 MHpa, U3
IPYTUX y4eOHBIX MPEAMETOB.

PemmaTh npakTHKO-OpUEHTUPOBAHHBIE 33]]a4H, HA IPUMEHEHUE APOOEii, TPOLIEHTOB,

psAMOKN U 00paTHOW MPONOPIIMOHAIBHOCTEH, TPOTIOPITUIA

2 | OyHKOUHU: 17 D0P Anrebpa 7 xnacc
KOOPAUHATHI | 000 «AKnace»

rpadpuku. OyHKIHUU
Bcepoccuiickue IIPOBEPOYHBIE

paboTtel. MaTtematnka 7 Kiacc

000 «Knace»

Marematuka. Anrebpa 7  Kiacc

HHTepaKTI/IBHBIe 3aJaHus

000 «CxkaeHnry»




Marematuka 5-9 kiaccel

I'AOY BO MIII'Y

Anrebpa 7 xmacc DrAOY AIIO
«Axkagemus MUHIIPOCBEIICHHSI

Poccumny

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa a
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaZa IMKOJIBHHUKOB

https://mos.olimpiada.ru

Koopaunara Touku Ha
npsamor.  Yucnosbie
IPOMEXYTKHU.
Paccrosstnue  mexny
IBYMSI TOYKaAMH
KOOpPJIWHATHOM
MPSIMOM.
[IpsamoyronpHas
cucTeMa KOOpJIHHAT.
Ablcrcca u opanHaTa
TOYKH Ha
KOOPIMHATHOM
mIockocT. IIpumepsl

rpaMKoB, 3aJaHHBIX
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dopmynamu. YrteHue
rpauKoB peabHbIX
3aBUCUMOCTEN.
OyHKIMOHAJIbHBIE
3aBUCUMOCTH MEXIY
BEJIMYUHAMM.
[lonsitue  QyHKuUU.
OyHKIMA KakK
MaTeMaTu4ecKas
MOJIENIb  peajbHOro
nporecca.  OO6nacThb
OTIpeJICIICHHUS u
00JacTh 3HAYEHUN
byakmuu.  CriocoObl

3amanus  QYHKIUH.

I'paduk GpyHKIIIH

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06y‘{aIOI[II/IXC}I

N3o00paxaTh Ha KOOPJMHATHOW NPSIMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJIbl; 3aMMCHIBATh UX HA aire0pandeckom
A3bIKE.

OtMeuaTh B KOOPAMHATHOM IJTIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAUHATAM; CTPOUTH
rpauKyd HECIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (OpMyJamMH, B TOM YHUCIE C
MOMOIIBIO UPPOBHIX TAOOPATOPHUIA.

[TpumensTh, U3y4aTh MPEUMYIIECTBA, WHTEPIPETUPOBATH TpaduuecKkuii crocod
MPE/ICTABIICHUS U aHATN3a Pa3HOOOPpa3HOW KU3HEHHON WH(OpMAITUH.

OcBauBath moHsATHE (PYHKIHMH, OBIaAeBATh (QYHKIIMOHATHLHOW TEPMUHOIOTHECH.
Haxoaute 00macTs onpeneneHus 1 001acTh 3HAYCHUH (yHKITUH.

Hcnonws3oBaTh paznuyHbie criocoObl 3aaHus (DyHKIIUY.

Hcnonw3oBaTh cBOMCTBA G YHKIIM JJ1s1 aHAIM3a TPapUKOB peasibHbIX 3aBUCUMOCTEN

(Hynmu  QyHKIMHM, TPOMEXKYTKHM 3HAKOIMOCTOSHCTBA (DYHKIMU, MPOMEKYTKH




BO3pacTaHusi U yObIBaHUS (YHKIMU, HAWOOJbIIEE W HAWMEHbBIIEE 3HAYCHHS

(bynxumn)
3 | ArredOpanueckue 10 D0P Anrebpa 7 knacc
BbIPAKCHHUS: 000 «Kmace»
Bripaxkenus
nepeMeHHbIMH Bceepoccuiickue IIPOBEPOYHBIE

paboTsl. MaremaTuka 7 Kiacc

000 «Kmnaccy

Marematuka. Anrebpa 7  Kiacc

HHTepaKTI/IBHBIQ 3a1aHuA

000 «CxkaeHnr»

Marematuka 5-9 kiaccol

'AOY BO MIII'Y

Anrebpa 7 xkmacc DPrAOY [AIIO
«AxaneMus MuHnpocBelIeHUS

Poccuny

bubmmorexa MDOIII

https://uchebnik.mos.ru/catalogue

Bcepoccutickas OoJIMMIIHAgA
IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKast OJIMMIIMaJa IKOJBbHHUKOB

https://mos.olimpiada.ru
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Beipaxxenue ¢
IIEPEMEHHBIMU.
3Ha4YEHUE BBIPAKECHUS
C IIEPEMEHHBIMU.
IIpencrasnenue
3aBUCHUMOCTH  MEXIY
BEJIMYMHAMHU B BHJIE
bopMyIbL.
Brruuciienus o

dbopmynam

OCHOBHEIC BHUABI ACATCIBHOCTH O6yanOIIII/IXCSI

OBnagers anredOpandeckoi TEPMHUHOJIOTHEH M CHUMBOJIMKOW, TPUMEHATH €€ B

Imponeccc OCBOCHUA y‘lC6HOFO Martcpualia.

HaXO,ZII/ITI) 3HAa4YCHUA BI)Ipa}KeHI/Iﬁ C INCPpCMCHHBIMU IIPpHU 3aAdHHBIX 3HAUCHUAX

MMCPCMCHHBIX, BBIIIOJIHATE BBIYMCICHUA 110 (1)OpMy.HaM, AOITYCTUMBIC 3HAYCHUA

IEPEMEHHBIX
4 | YpaBHeHus: u| 20 D0P Anrebpa 7 xnacc
CHCTEMBI 000 «AKnace»
YPABHEHUM:
JIuHelHbIE Bcepoccuiickue MPOBEPOYHBIEC
YpaBHEHUSA paboTtel. MaTtematnka 7 Kiacc

000 «AKmace»

Marematuka. Anrebpa 7  Kiacc
HHTepakTUBHBIE 3a1aHUS

000 «Ckaeur»

Maremaruka 5-9 kiaccer

['AOY BO MIII'Y




Anrebpa 7 xmacc Dr'AOY [AIIO
«Axagemus MUuUHIIpOCBEIICHUS

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa A
[IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMITHNaJa MKOJIbHUKOB

https://mos.olimpiada.ru

YpaBHEeHHE C OIHOMN
nepemeHHor. KopeHb
ypaBHeHus. CBoMCTBa
YpPaBHEHUH C OIHOM
IIEPEMEHHOM.
PaBHOCHIIBHOCTB
YpaBHEHUH.
YpaBHeHUE KakK
MaTreMaTh4ecKas
MOJIEJIb peanbHOU
CUTYyaLlHH.

JIuneiiHOE ypaBHEHUE
C OJTHOM MEPEMEHHOM.
Yucno KOpHEHN
JIMHENHOTO
ypaBHeHus. Pemienue

TCKCTOBBIX 3aJad C
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MOMOIIIBIO JTHMHEHHBIX
YPaBHEHUM.
JIuHenHoe

ypaBHEHHE,
coaepraiiee 3HaK

MOYJIst

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

Pematp nuHeiHOE YpPpaBHCHHC C OI[HOI71 HepeMeHHOﬁ, MMpUMCHAA MpaBHJIa Mepexoaa

OT UCXOOHOTI'O YPAaBHCHUA K PABHOCHIIBHOMY CMY Ooee IMpoCTOro Buaa. HpOBepHTB,

ABJACTCA JIX KOHKPCTHOC YUCJIO KOPHEM YPABHCHUS.

OrnpenensTe Yucio KOpHEHN JIMHETHOTO YpaBHEHHUS .

Pematp nuHeiliHOe YPaBHCHUC, COACPKAIICC 3HAK MOIYJIA.

CocTaBaaTe u peuiaTb YpaBHCHHUC II0 YCJIIOBUIO 3aJa4H, HHTCPIIPCTUPOBATH B

COOTBCTCTBHHU C KOHTCKCTOM 3aJ1a4H I'[OJ'Iy“IeHHHﬁ pPE3yiIbTaT

5

Yucaa "
BBIYHMCJIEHUS:
Crenennb c
HATYPAJbHBIM
nokKasareJjieM

7

D0P Anrebpa 7 kiace
000 «Knace»

Bceepoccutickue MPOBEPOYHBIEC

paboTel. MaremaTuka 7 Kiacc

000 «Knacecy»

Marematuka. Anrebpa 7  Kiacc

NHTEpakTUBHBIEC 3aJaHUS

000 «CxkaeHnr»

Marematuka 5-9 xiacchl

'AOY BO MIIT'Y




Anrebpa 7 xmacc Dr'AOY [AIIO
«Axagemus MUHIIPOCBEIICHHUSI

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa A
[IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMITHNaJa MKOJIbHUKOB

https://mos.olimpiada.ru

CrenieHp c
HaTypaJbHbIM

IoKaszaTteaeM Hu  eé
CBOMCTBA. 3anuch
yyclia B JECATHYHOU

IMO3UITNOHHON

CUCTEMC CUHCIICHUA

OcHOBHEIE BHUABI JCATCIIBHOCTH OGy‘I&IOHII/IXCH

[IpuBomuTh YHCTIOBBIE W OYKBEHHBIE TPUMEPHI CTENEHHU C HaTypajJbHBIM

IIOKa3aTcCJICM, OOBSCHSAS 3HAYCHHS OCHOBAHMS CTEIICHH M IOKa3aTes CTCIICHU,

HAXOJUTh 3HAUCHUSA CTerneHel Buma a" (& — mo0oe palroHAIBHOE YHCIIO, N —

HaTypaJIbHOE YUCIIO).

IToHuMaTh CMBICT 3alKUCH OOJIBIIHUX YHMCEN C IIOMOIIBIO ACCATHUYHBIX I[pO6CI>i 141

crerneHer yncia 10, MpUMEHSTh UX B PEAJIbHBIX CUTYaIUsAX

6

AuredOpanyeckue
BbIPAJKECHUSA:

MHuoro4jeHsbl

30

O0P Anrebpa 7 knacc
000 «AKmnacey
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Bceepoccuiickue [IPOBEPOYHBIE
pabotel. MatemaTuka 7 Kiacc

000 «AKmace»

Marematuka. Anre6pa 7  Kiacc
WHTEepaKkTUBHBIE 3aIaHUs

000 «CxkaeHnry

Maremartuka 5-9 kiaccel

I'AOY BO MIIT'Y

Anrebpa 7 xmacc DPr'AOY JIIO
«Axanemus MUHIIPOCBEIICHHS

Poccuny

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccwuiickas s5ekTpoHHas mIKoJIa.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJINMITHAJA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIIMaZa IKOJbHHUKOB

https://mos.olimpiada.ru

OIHOYJIEHEI.
OnHoueH

CTaHJIapTHOTO

BHA.
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CreneHb OJHOYJICHA.
MHOTro4JICHBI.
MHuorouJieH
CTaHIAPTHOTO  BHUJA.
CrerneHb MHOT'OYJICHA.
Crnoxenue,
BBIYMTAHUE,
YMHOKE€HHE U JEJICHUE
MHOTOUJICHOB.
[Ipeo6pazoBanue

CJIO0TO BBIPAXKCHUA B

MHorowieH.  KopHu
MHOT'OYJICHA.
Toxnectso.
ToxiecTBEHHBIE
npeoopa3zoBaHus
anreOpanyecKkux
BBIPAKEHUM.
Jloka3aTenbCTBO
TOXJIECTB

OcHOBHEIE BHUABI ACATCIIBHOCTH 06yqa101111/1xc;1

OBnaneTh anreOpanyeckod TEPMUHOJIOTHEH W CHUMBOJHMKOH, TPUMEHITh €€ B
IpOLECCe OCBOCHUS YUeOHOT0 MaTepuara.

[IprBOAUTE OJHOYWIEH U MHOTOYJIEH K CTAHAAPTHOMY BUJY.

OrnpenensiTe CTENEHU OJTHOYIEHA U MHOTOUJICHA.

BrINOJIHATE YMHOKEHNE OJJHOYIEHA HA MHOTOYJIEH.

BBINOJIHATE CIIO)KEHUE, BBIMUTAHUE, YMHOKEHUE U JIEJICHUE MHOTOUYJIEHOB.
Haxonuths kOpHH MHOTOYJIEHA.

@opMyIUPOBATH ONPEAEIECHUE TOKICCTBEHHO PABHBIX BBIPAXKECHUM.

Hcnonp3oBaTh mpaBuJIa JJI1 JOKA3aTCIIbCTBA TOXKACCTB.




BeimonHsaTh TOXICCTBCHHBIC HpCO6p330BaHI/IH CJ0ro BBIPAKCHUSI B MHOI'OYJICH

MIPUBEJICHUEM TTOJ00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

OCYI_HGCTBJ'IHTB Pa3jIoKCHUEC MHOI'OYJICHOB HA MHOXHUTCIN ITYTCM BBIHCCCHUSA 3a

CKOOKHM 00IIEr0 MHOXHUTEIIS, METOOM IPYIITUPOBKH.

HpI/IMGHSITB Hpeo6pa3013aHI/Ie MHOTOYJICHOB IJId PCHICHHA PA3JIMYHBLIX 3ajad U3

MaTCeMaTUuKH, CMCKHBIX IMTPCAMCTOB, U3 pGaHBHOfI IMPAaKTHKH.

3HAKOMHUTLCS C HCTOpHCﬁ Pa3BUTHUA MAaTCMATHUKHU

7 | AnredOpandeckue
BbIPA'KCHHUSA:
DopMy.Jibl
COKPAIIEHHOI 0

YMHOKCHUA

20

D0P Anrebpa 7 knacc
000 «AKnace»

Bceepoccurickue IIPOBEPOYHBIE
paboTel. MaremaTuka 7 Kiacc

000 «Knaccy»

Marematuka. Anrebpa 7  Kiacc

HHTCpaKTI/IBHBIG 3aJJaHusA

000 «CxkaeHnr»

Maremaruka 5-9 kiaccol

'AOY BO MIIT'Y

Anrebpa 7 wmacc OI'AOY IO
«AxageMust MuHnpocBeeHus

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogque

Pocculickas 35ekTpoHHAs TIKOJIA.

https://resh.edu.ru/subject/3/5/
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Bceepoccuiickas oJIMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIINaJda IIKOJIBHUKOB

https://mos.olimpiada.ru

dopmyiisl
COKPaIIEHHOTO
YMHOXEHUS: KBaJpaT
CyMMBl UM  KBagpar
pa3sHOCTH JBYX
BBIPDOXKEHUM, KBaJpaT

CYMMBI HCCKOJIBKHUX

BBIPOKCHUH, KyO
CYMMBI u KyO
pasHocTH IBYX

BBIPAXKEHUM, PA3HOCTh
KBaJpaToOB IBYX
BBIPAKECHU,
IIPOU3BECHUE
Pa3sHOCTU U CYMMBI
JIBYX BBIPAKCHU,

CyMMa U Pa3HOCTb

KyOOB JBYX
BBIPAKCHU .
Paznoxenune
MHOTO4JIEHA Ha
MHOKHTEIH.

Brinecenne  o0Omiero
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MHOKUTES 3a
CKOOKH. Meton

IPYIIIHPOBKU

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

OBnagers anredpandeckoi TEPMHUHOJOTHEH M CHUMBOJIMKOM, TPUMEHATH €€ B
MpoIiecce OCBOEHHUS YU4EOHOTO MaTepuala.

BhINOTHATH TOXKIECTBEHHBIE MPEOOPa30BaHUS II€JIOT0 BBIPAXKEHUS B MHOTOYJICH
NPUBEJICHUEM TOJOOHBIX CJIaraeMbIX, PaCKPBITUEM CKOOOK, C HCIOJb30BaHUEM
dbopMys COKpaAIIEHHOTO YMHOXKEHUS.

OcylecTBiIsITh Pa30KEHUE MHOTOWIEHOB HA MHOXXUTEIW MYTEM BBIHECEHHS 3a
CKOOKHM 0OIIero MHOXHUTEJsA, METOAOM TPYIIUPOBKH, NMPUMEHEHUS (HOPMYIIbI
COKpAILIEHHOTO YMHOXEHHUS.

[IpumensaTh npeoOpazoBaHUE MHOTOYICHOB JJIsI PELISHUs] PA3JIMUHBIX 3a7a4 W3
MaTeMaTHUKHU, CMEXHBIX IIPEAMETOB, U3 PEATIbHOMN ITPAKTUKHU.

3HAKOMUTBCS C HCTOpHCfI Pa3BUTHUA MATCMATHUKH

8 | Umcaa u|ld D0P Anrebpa 7 xnacc
BbIYMCJICHHS: 000 «AKnace»
JdeaumocTb
Bceepoccutickue MPOBEPOYHBIC

paboTel. MaremaTuka 7 Kiacc

000 «Knace»

Marematuka. Anrebpa 7  Kiacc

NHTEpakTUBHBIEC 3aJaHUS

00O «CkaeHnr»

Marematuka 5-9 xiacchl

['AOY BO MIII'Y




Anrebpa 7 xmacc Dr'AOY JIIO
«Axagemus MUHIIPOCBEIICHHUSI

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHa A
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaZa IKOJIBHUKOB

https://mos.olimpiada.ru

JlenumocTth IEIBIX
yucell. CBoiicTBa
nemumocth. [IpocTeie
M COCTaBHBIE YHCIIA.
YETHple W HEYETHBIC
yuca. [Ipu3snaku
JIETUMOCTH Ha 2, 4, 8,
5, 3,
6,9, 10, 11. [Ipu3naku
JETMMOCTH CYMMBI H
MIPOU3BEJICHUS IIETIBIX
Yucell MPHU PEIICHUU
3agady. HawmOompmwii

o0IMi JenuTenb |
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HauMeHblIee oolee
KpaTHOE JBYX 4YHCEI.
B3aumuo IIPOCTHIE
YuCIa. Anroput™
EBknupma. [lenenue c
octaTtkoM. CpaBHEHHUs
HEeabIX  4YHCEl 1O
MOZYJTIO

HaTypaJIbHOTO YHClia

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

[IprmMeHATH CBOMCTBA IETTUMOCTH.

[IpuBOAMTE MpUMEpPHI U PACIO3HABATh MPOCTHIE W COCTABHBIC YHUCJIA, YETHBIC U
HCUYETHBIC YHCIIA.

Jloka3piBaTh U NPUMEHATh MPU3HAKU AeauMocTtd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKH JETUMOCTH CYMMBI U MPOU3BEACHUS 1IETBIX YUCEI.

HaxonuTh HanOombImmii 00K ASNIUTENh U HaUMEHbBIEEe OO0Iee KpaTHOE JIBYX
YHCell.

Pemate mpakTHKO-OpHMEHTUPOBAHHBIE 3aJlauyd, HCIOJIB3YS HAWOONBIINN OOITUN
JeUTENh, HAMMEHBIIIEE 00I1ee KPaTHOE IBYX YHCEIL.

Pacnio3HaBaTh B3aMMHO IIPOCTHIC YKCIIA.

[Ipumensars anroputm EBknnaa.

DopMyJIMPOBATH ONPEACTCHUS AETUMOCTH HALIETO, YUCEII, CPABHUMBIX I10 JAHHOMY
MOYJIIO.

BrinonHsaTh ACJICHHUC C OCTAaTKOM

9 | ®ynkuuu: 20 D0P Anrebpa 7 xnacc
JInneiinasa pyHKUMSA 000 «AKnace»
Bcepoccuiickue MIPOBEPOYHBIE

paboTsl. MatemaTuka 7 Kiacc

000 «iIKnacc»




Marematuka. Anrebpa 7  Kiacc

HHTepaKTI/IBHble 3aJaHusa

000 «Ckaenr»

Marematuka 5-9 kiaccel

I'AOY BO MIII'Y

Anrebpa 7 xmacc DrAOY JIIO
«Axkanemus MUHIIPOCBEIICHHMSI

Poccuny

bubmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa a
IIKOJBHUKOB

https://vos.olimpiada.ru

MockoBcKast OJIMMIIMaJa IMKOJIBbHHUKOB

https://mos.olimpiada.ru

JluneitHass  QyHKIUS,
e¢ cmoiictBa. ['padux
AUHEHHONW () YHKIIHH.
I'paduk byHKIIH
y=|x]| Kycouno-

3a1aHHbIC (QYHKIIHH

OCHOBHBIC BHUABI ACATCIIBHOCTHU 06yqafom1/1xc;1



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

PacnosnaBath JIMHEWHYIO GyHKIHIO
y = kx + b, oruceiBaTh €€ cBOWCTBA B 3aBUCUMOCTH OT 3HAUCHHIH KOAPPHUIIHESHTOB K
ub.

Ctpouth Tpaguku IHHEWHOW (GyHKIMU, (YHKIHU Y = |X |, KyCOYHO-3aJaHHOM
byHKIUY.

Hcnonb3oBaTh LU(POBBIE peCypchl A MOCTPOeHUA TpadukoB (YHKUHUNA WU
U3Y4YEeHHs X CBOMCTB.

HpI/IBOIII/ITB MMpUMCEPHI JIMHECMHBIX 3aBUCUMOCTEH B PCAIBHBIX TPOLECCAX U ABJICHUAX

10 | YpaBHeHus u|l7 D0P Anrebpa 7 knacc
CHCTEMbI 00O «iKnace»
YPABHECHU:
Cucrembl JHHEHHBIX Bceepoccuiickue IIPOBEPOYHBIE
YPaBHEHUH paboTtel. MaTtematuka 7 Kiacc
000 «AKnace»

Marematuka. Anrebpa 7  Kiacc
HNHTepakTUBHBIE 3aaHUs

00O «CkaeHr»

Maremaruka 5-9 kiaccol

'AOY BO MIIT'Y

Anrebpa 7 wimacc OI'AOY IO
«AxageMust MuHnpocBeeHus

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue



https://uchebnik.mos.ru/catalogue

Bceepoccuiickas oJIMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIINaJda IIKOJIBHUKOB

https://mos.olimpiada.ru

YpaBHeHHE C JBYMs
NIEPEMEHHBIMU.

I'padux  nuHeliHOTO
YPaBHEHUSI C JIBYMs
NIEPEMEHHBIMH.

Cuctembpl NTHMHEHHBIX
YPAaBHEHUU C JByMs
IIEPEMEHHBIMH.

I'paduueckuit  Metox
peuieHus CUCTEMBI

JIMHEWNHBIX YPaBHECHUU

C JBYMSI
MIEPEMEHHBIMH.
Pentenue CUCTEM

JIMHEWHBIX YPaBHECHUU

c JIBYMsI
IIEPEMEHHBIMHU
METOA0M
MMOJCTAaHOBKU u

METOJIOM  CJIOKEHHSI.
Cucrema TIBYX
JVHEWHBIX YPaBHEHUU
c JBYyMSI

NCPCMCHHBIMHA KaK



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

MOJENb peanbHOU

CUTYyallu

OCHOBHEIC BHUABI ACATCIIBHOCTHU 06yqafoumxc;1

Ctpoutb B KOOPAMHATHOW TJIOCKOCTU TpaQUK JUHEHHOrO0 ypaBHEHUS C ABYMS

NEePEMEHHBIMHU; MOJIB3YACh IPAPUKOM, IPUBOJAUTH PUMEPHI PEIIEHUS] YPABHEHHUS.

HaxonuTe penienne cucTeMsl BYX JIMHEMHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

CocTaBidTh U peuiatb CUCTCMY JIBYX JIMHEHUHBIX ypaBHCHI/Iﬁ o yCJIOBHIO 3aJa4H,

HHTCPIPETUPOBATH B COOTBCTCTBHUH C KOHTCKCTOM 3a/1a4U HOqueHHBIfI pe3yjabTart

11

IToBTOpEHUE

00001IeHHEe

U

5

D0P Anrebpa 7 knacc
000 «AKnace»
Bceepoccuiickue IPOBEPOYHBIE

paboTel. MaremaTuka 7 Kiacc

000 «Knacc»

Marematuka. Anrebpa 7  Kiacc
HNHTepakTUBHBIE 3aaHUs

00O «CkaeHr»

Maremaruka 5-9 kiaccol

'AOY BO MIIT'Y

Anrebpa 7 wimacc OI'AOY IO
«AxageMust MuHnpocBemeHus

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue



https://uchebnik.mos.ru/catalogue

Bceepoccuiickas oJIMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIINaJda IIKOJIBHUKOB

https://mos.olimpiada.ru

IToBTOpEHUE

OCHOBHBIX TOHATHH W
METOAOB  Kypca 7
Kjiacca, 00o0meHue

3HAHUU

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

BriOupaTh, TpUMEHATH OIEHUBATh CIOCOOBI CPAaBHEHHS YHCEJ, BBIYMCIICHUH,
TOKJIECTBEHHBIX  IMpeoOpa3oBaHMil  anreOpanvyecKux BBIPAKECHHUH, perIeHus
YPAaBHEHHI W CUCTEM YypaBHEHUH, 3a7aHusl (YHKIUH, aHalM3a U MOCTPOCHUS UX
rpaduKoB.

Hcnonb3oBaTh GyHKIIMOHANBHO-TpaUUecKue NpeCTaBICHUS IS PeIIeHUs 3a1ay.
OcyliecTBIsATh CAMOKOHTPOJb  BBHIMOJHSAEMBIX JICHUCTBUA U CaMOIIPOBEPKY
pe3yibTaTa BRIYHCIECHUH, MPeoOpa3oBaHUM, TOCTPOSHHUH.

Pemate 3amaun W3 peanbHON KU3HU, NMPUMEHSATh MAaTeMAaTUYECKUE 3HAHUA IS
pelIeHus 3a1a4 U3 Apyrux IpeaMeToB.

PemaTth TeKCTOBBIC 3a7]a4M, CPABHUBATH, BHIOUPATH CIIOCOOBI PEIICHHMS 3a]a4H

Ne | Tema KonuyecTBo | DieKTpOHHbIE o0Opa3oBarenbHbIC
4acoB pecypcbl
Aureopa 8 kiacc 136
1 | YpaBHeHus u|20 D0P Anrebpa 8 xmacc
HepaBeHCTBA: 000 «AKnacc»
HepaBencrBa
Bcepoccuiickue MIPOBEPOYHBIE
paboTsl. MartemaTuka 8 kiacc



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

000 «AKmace»

Marematuka. Anre6pa 8  Kiacc
WHTepakTUBHBIE 3aIaHUs

000 «Ckaenry»

Maremartuka 5-9 kiaccel

I'AOY BO MIIT'Y

Anrebpa 8 xmacc DrAOY JIIO
«Axanemus MUHIIPOCBEIICHHSI

Poccuny

bubmmorexa MDOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa a
IIKOJBHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIIMaJa IMKOJBbHHUKOB

https://mos.olimpiada.ru

Yucnosbie
HEPABCHCTBA.
CBoiicTBa YHMCIIOBBIX
HEPABEHCTB.
Jloka3aTenbCTBO
HEPaBEHCTB.
HepasenctBo Cc

nepemeHHou. Ctporue



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

u HECTpPOTHue
HEPABEHCTRBA.
CrnoxeHue n
YMHOKEHHUE YHCIOBBIX
HEpPABEHCTB.
OnennBanme
3HAYEHUS BBIPAKCHMUSI.
[TousTue o pemieHuu
HEpPABEHCTBA C OJHOU
IIEPEMEHHOM.
MHOX€eCTBO pelIeHUM
HEpPABEHCTBA.
PaBHOCHIIBEHBIC
HEpPABEHCTBA.
Hepagencrso-
CIJIEJICTBHE.
YucnoBslie
MIPOMEKYTKH.
JIuHeHoe
HEPABECHCTBO C OJHOU
IIEPEMEHHOMN u
MHO>ECTBO ero
peumieHuil.  Pemienue
JIMHEHHBIX
HEPABEHCTB C OJHOU
MIEPEMEHHOM.
CucreMpl JTMHEHHBIX
HEpPaBEHCTB C OJHOU
MIEPEMEHHOM.

Penienre TEKCTOBBIX




3aa4 ¢ MOMOIIBIO
JIMHEUHBIX
HEPABEHCTB C OJHOU

IIEPEMEHHOM

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

DopMyJIMPOBAaTh CBOWCTBA YHCJIOBBIX HEPABEHCTB, WUIFOCTPUPOBATH HMX HA
KOOPJIMHATHOM MPsIMOH, TOKA3bIBATh areOpanyecKi.

OuieHuBaTh 3HAYEHUS BBIPAXKEHMU S, UCTIOJIb3Ysl HEPABEHCTBA.

[IprmMeHsATh CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/a4.

OnpenensaTe paBHOCUJIbHBIE HEPABEHCTBA.

[IprBOIUTE MPUMEPHI PEIIEHNH HEPABEHCTB.

Pemare nuHEHbIE HEpPaBEHCTBA C OJHOW NEPEMEHHOM, CHUCTEMbI JIMHEWMHBIX
HEPaBEHCTB, M300pakaTh pEIIEHHEe Ha YUCJIOBOM MPSIMOM, J10KAa3bIBATh
HEpPABCHCTBA.

Pemare TekcTOBBIE 3amauM C TIOMOIIBIO JIMHEHMHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

HccnenoBaTh IMHEWTHOE HEPABEHCTBO C OJTHOM MEPEMEHHOMU C TTAPAMETPOM.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHS anTreOpshI

2 | Yucaa u|l7 D0P Anrebpa 8 xnacc
BbIYMCJICHUS: 000 «AKnace»

KBaapaTHbiii KOpeHb
Bcepoccuiickue MIPOBEPOYHBIE

paboTel. MaTtematunka 8 Kiacc

000 «AKnace»
Marematuka. Anrebpa 8  Kiacc
HHTepakTUBHBIE 3a1aHUS

00O «CxkaeHnry»

Marematuka 5-9 kiaccel




I'AOY BO MIII'Y

Anrebpa 8 kmacc DPr'AOY JIIO
«Axkagemus MUHIIPOCBEIICHHSI

Poccumny

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHA A
HIKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaZa IKOJIBHUKOB

https://mos.olimpiada.ru

KBanpaTtHbie  KOpHH.
ApudmeTndyeckuit

KBaJIpAaTHBIA KOPEHb U

€ro CBOICTBA.
IloasaTue
UPPaALMOHAIIBHOTO

yucia. JleWcTBus ¢
uppanyoHaIbHBIMU
yuciamu.  CBOMCTBa
JEVUCTBUI Cc
uppanroHaJIbHBIMHU
yuciamu. CpaBHEHUE
HppalMOHATBHBIX

qucell. MHuoxecTBO



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

JIEUCTBUTEIIBHBIX

Yy Cell.
IIpencrasnenus 0
pacmMpeHusx
YUCJIOBBIX MHOYKECTB.
Jlonyctrumblie
3HAYCHUS
NIEPEMEHHBIX B
BBIPAXKCHUSX,
CoZIepKalnX
apupmMeTHIecKue
KBaJpaTHbIE  KOPHH.
ToxiecTBEHHBIE
npeoOpa3zoBaHuUs
BBIPAKECHU,
cozepKalux
apupMeTHIecKue

KBaJIpaTHbIE KOPHU

OcCHOBHBIE BUIBI JICITCIBHOCTH 00 yJarONTUXCs

dopMyIHUpOBaTh ONPEICIICHHE KBAJAPATHOTO KOPHS M3 YHCIA, apu(PMETHIECKOro
KBaJPaTHOTO KOPHSI.

[TpuMeHSTH Oolepanuio U3BJICUCHHUS KBaIPATHOTO KOPHS M3 YKCIIa, UCIIONB3Ys IIPU
HEOOXOUMOCTH KaIbKYJIATOP.

OrneHMBaTh KBaJpaTHBIC KOPHU IEIBIMH YHCIAMU U JECATHIHBIMH JIPOOSIMHU.
CpaBHUBaTh M YIOPSAOYMBATH paIlMOHAIBHBIC M HppallMOHAIbHBIC YHCIIA,
3aIMCaHHbIE C TIOMOIIBIO KBAIPATHBIX KOPHEH.

BEITIOTHATE oTepanuu ¢ HpparioHaIbHBIMHA YHCIIAMH.

HccnenoBaTh ypaBHEHHE X° = @, HaXOJIUTh TOUHbIE M NPHOIMKEHHBIE 3HAUYEHUS
KOpHEH IIpu

a>0.




HccnenoBath CBOWCTBA KBaAPATHBIX KOPHEM, MPOBOAS YHCIOBBIE SKCIIEPHUMEHTHI C
MCITI0JIb30BAaHUEM KaJBbKYJISATOPa (KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apH(PMETHUECKUX KBAAPATHBIX KOPHEH; MPUMEHITh UX IS
npeoOpa3oBaHus BhIPAKECHUIM.

BreimonHAaTe mpeoOpa3oBaHUsl BBIPAKEHUN, COAEpXKAIIUX KBaapaTHBIE KOPHHU.
Bripaxath nepeMeHHbie U3 (PopMyII.

BbraucnsaTe 3HaueHUs! BBIPAKEHUH, COAEpKAIINX KBaJIpaTHBIE KOPHH, UCTIOJbB3Ys
py HEOOXOAMMOCTH KaJbKYIIATOP.

Hcnonp30BaTh B X0/I€ PEIICHHUS 337124 dJIEMEHTapHBIC TIPE/ICTABICHNUS, CBSI3aHHBIC C
NpUOMIKEHHBIMY 3HAYCHUSIMHU BEJIMIHUH.

3HAKOMHUTLCS C HCTOpHCfI Pa3BUTHUA MATCMATHUKH

3 | YpaBHeHus |17 D0P Anrebpa 8 kiacc
HEpPaBEeHCTBA: 000 «AKnace»
KBagpartHbie
YPaBHeHH S Bcepoccuiickue IPOBEPOYHBIE

paboTel. MaTtematuka 8 kiacc

000 «Knacc»

Marematuka. Anre6pa 8  Kiacc

NHTEepakTUBHBIEC 3aJaHUS

00O «CkaeHr»

MaremaTtuka 5-9 kiaccel

'AOY BO MIIT'Y

Anre6pa 8 wmacc DI'AOY IO
«AxanemMus MuHnpocBeeHus

Poccuny

buomuorexa MDOIII




https://uchebnik.mos.ru/catalogue

Bceepoccuiickas oJIMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMITHNaJa MKOJIbHUKOB

https://mos.olimpiada.ru

KBagpaTtHoe
ypaBHeHue. dopmyia
KOpHEW KBaJpaTHOTO
YpaBHEHHUS.
KomnuectBo
NENCTBUTEIIBHBIX
KOpHEH KBaJApaTHOIO
ypaBHeHusd. Teopema
Buera.

YpaBHeHus,
CBOJUMBIE K
JIMHENHBIM
YPAaBHEHUSM WM K
KBaIPaTHBIM
YPaBHEHUSAM.
KBanparnoe
ypaBHEHUE c
apaMeTPOM.
Pemenne kBanpatHbix
yYpaBHEHUM c
rapamMeTpamMH.

Pemenne kBampatHbix



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

YPaBHEHUH,
coaepKalux 3HAK
MOZYJIS.

YpaBHeHuUE KakK
MaTeMaTH4ecKas
MOJIEJIb peanbHOU
cutyauuu. Pemienue
TEKCTOBBIX 3aJad C
MIOMOIIIBIO
KBaJAPATHBIX

YpaBHECHUH

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

Pacno3HaBaTh ypaBHEHUS C OJTHOM EPEMEHHOM, KBAJIpaTHbIC YPABHEHHUS.
OrnpenensiTe paBHOCUIIbHBIE YPABHEHUS.

[IprMeHsATh CBOMCTBA YPABHEHUN C OJHOW MIEPEMEHHOM.

3anuchiBaTh (QOpMYNy KOpHEH KBaJApaTHOTO YpaBHEHUS; pEIIaTh KBaJpaTHBIE
YpaBHEHUS — MOJIHBIE U HEMOJIHBIE.

OnpenensiTe KOJTUYECTBO NEUCTBUTENBHBIX KOPHEW KBAaJIPATHOIO YPaBHEHHS.
HaGmromate M aHamM3upoBaTh CBSA3b MEXAY KOPHSAMH U KodhuimeHTamu
KBaJJPaTHOT'O YPABHEHUSI.

dopmynmupoBaTh Teopemy Buera, a Takke oOpaTHyI0 Teopemy, MPUMEHSTH ITH
TEOPEMBI JIJIsl PELICHUS 3a/1a4.

[IpoBOIUTE IPOCTEUIIINE UCCIIEIOBAHUS KBAAPATHBIX YPAaBHEHUM.

PemaTe TekcTOBBIC 3a/1a4UH.

3HAKOMUTHCS C UCTOPHUEH pa3BUTHUSI MAaTEMaTUKH

4 | Auredopanyeckue 17 D0P Anrebpa 8 xmacc
BbIPAYKEHHUS: 00O «AKnace»
ApooHo-
panHoOHAJIbHbIE Bcepoccuiickue MIPOBEPOYHBIE
BbIPaKeHUS paboTsl. MatemaTuka 8 kiacc




000 «AKmace»

Marematuka. Anre6pa 8  Kiacc
WHTepakTUBHBIE 3aIaHUs

000 «Ckaenry»

Maremartuka 5-9 kiaccel

I'AOY BO MIIT'Y

Anrebpa 8 xmacc DrAOY JIIO
«Axanemus MUHIIPOCBEIICHHSI

Poccuny

bubmmorexa MDOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa a
IIKOJBHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIIMaJa IMKOJBbHHUKOB

https://mos.olimpiada.ru

PanmonansHbie
BBIPAYKCHMUS.
ToxnecTBEHHbIE
mpeoOpa3oBaHuUs
palroHaIbLHBIX
BBIPAKCHU .
AnreOpanueckas

npoOb. JlomycTumele



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

3HAYCHUS
MEPEMEHHBIX B
JpOOHO-
paIrmoOHAIBHBIX
BBIPKEHUSX.
OCHOBHOE  CBOWCTBO
anreOpanyeckoit
Jpo0u. Cnoxenue,
BBIYUTAHUEC,
YMHOKEHUE U JICIICHUE
anreOpanyecKux
npobOeil. Bo3Benenue
anreOpanyeckoi

TpoOHU B CTETICHb

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

3anuchiBaTh anreOpandeckue BhIPaKeHUS.

HaxomuTe nomycTuMble 3HAYEHHsS] TMEPEMEHHBIX B  JIPOOHO-PAIMOHATBHBIX
BBIPAKECHUSIX.

BhINOJIHATH YKCTIOBBIC TTOJACTAHOBKY U BBIYUCIISITH 3HAYCHUE APOOH, B TOM UHUCITE C
MOMOILBIO KAJIBKYJISTOpA.

dopMyIHUpoBaTH OCHOBHOE CBOMCTBO aJIreOpandecKoi 1poOu U MPUMEHSITh €T0 JIs
npeoOpa3zoBaHus JpoOeH.

BrImoTHATH TOXKIECTBEHHBIEC TPE0OPa30BaHUS PAIlMOHAIBHBIX BRIPAKEHUH.
BeimonHaTs aeictBus ¢ anredpandeckumu apoosiMu. [IpumMeHsaTs npeoOpa3oBaHms
BBIPAKCHUU JIJIs1 PEIICHUS 3a]a4.

Beipaxxate  mepemeHHble w3 Gopmyn  (PuU3MUECKHX, TCOMETPUUYECKHX,

OMUCHIBAIOIINX OBITOBBIE CUTYAIINH)

5 | YpaBHeHust u |19 O0P Anrebpa 8 knacc

HEpaBeHCTBA: 000 «Knacc»




JApobHo-
panuoHa/IbHbIE

YPaBHEHHS

Bceepoccuiickue [IPOBEPOYHBIE
pabotel. MatemaTuka 8 Kiacc

000 «AKmace»

Marematuka. Anre6pa 8  Kiacc
VHTEpaKTUBHBIE 33 TaHUS

000 «CxkaeHnry

Maremartuka 5-9 kiaccel

I'AOY BO MIIT'Y

Anrebpa 8 xmacc DPrAOY JIIO
«Axanemus MUHIIPOCBEIICHHS

Poccuny

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHaga
IIKOJILHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIIMaJa IMKOJIBbHHUKOB

https://mos.olimpiada.ru

JpoGHo-
palroHaIbHbIE
ypaBHeHud. Pemenne
JTpoOHO-

pamruOHAJIbHBIX



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

YPaBHEHUH,
CBOJIAIINXCS K
JUHEWHBIM WM K
KBaIPaTHBHIM
YPaBHEHUSM.
Pemienue JIpoOHO-
paloHaIbHbBIX
YpPaBHEHUN METOJIOM
3aMEHbl MEPEMEHHOM.
Pemienne TEKCTOBBIX
3a7a4 C TOMOIIBIO
JpOOHO-
paloHaIbHbBIX
YpaBHEHUM.
I'paduueckas
UHTEpIpeTalus
YpPaBHEHUU C JBYMS

IMCPCMCHHBIMHU

OcCHOBHBIE BUJIBI JICITEIIBHOCTH 00 yJaIOIIUXCS

PacriozHaBaTh 1poOHO-paliOHATIEHBIE YPaBHEHUS.

Pemate 1poOHO-pallMOHANbHBIE YPAaBHEHMS, CBOASIIMECA K JIMHEHHBIM WIH K
KBaJIpaTHBIM YPaBHEHUSIM, UCITOJIb30BaTh METO 3AMEHBI IEPEMEHHOM.

PemmaTth TekcTOBBIC 3a7a4M anreOpandecKuM CriocoOOM: IEPEXOAUTH OT CIIOBECHOM
(bOpMyIHPOBKH YCIOBHS 3a/aud K anreOpandeckoid MO IMyTEM COCTaBICHUS
YPaBHEHUS; peIIaTh COCTABICHHOE YPABHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.

Hcnonp3oBaTh rpadmuecKyro HHTEPIIPETAIIUIO YPABHEHUH C IBYMS ITEPEMEHHBIMU

6 | ®yHkuuu 15 D0P Anrebpa 8 xmacc
000 «AKnace»




Bceepoccuiickue [IPOBEPOYHBIE
pabotel. MatemaTuka 8 Kiacc

000 «AKmace»

Marematuka. Anre6pa 8  Kiacc
WHTEepaKkTUBHBIE 3aIaHUs

000 «CxkaeHnry

Maremartuka 5-9 kiaccel

I'AOY BO MIIT'Y

Anrebpa 8 xmacc DPrAOY JIIO
«Axanemus MUHIIPOCBEIICHHS

Poccuny

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa a
[IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIIMaJa IMKOJBbHHUKOB

https://mos.olimpiada.ru

OO6mactp onpenencHus
u MHOKECTBO
3HaUCHUU  (YHKIIHH.
CnocoOb1 3aIaHus
byHKIMIA. I'paduk
byHKIMIH. UreHune



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

CBOMCTB (D)yHKLMH IO
e€ rpaduky. [Ipumepsl
rpa@ukoB  QyHKUHUH,
OTpa’KarolUX
peasibHbIE TPOLIECCHI.
DOyHKINH,
OIKCHIBAIOIINE
OpsIMyI0 U 0OpaTHYIO
IPONOPLKOHATbHBIE
3aBUCUMOCTH, ux

rpaduku.  DyHKIUU
y:XZ’ y:XS’ y:h’
X

y = J/x ¥ ux cBoiicTBa

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

Hcnonb3oBaTh GYHKIUOHATBHYIO TEPMHUHOJIOTHIO U CUMBOJIUKY.

HaxoauTe 001acTh onpeaeneHuss 1 MHOKECTBO 3HaYeHUN (QyHKIIUU.

Breruncnare 3HaueHus (yHKIUH, 3agaHHBIX (QopMynamMu (Ipd HEOOXOJAMMOCTH
UCIIOJIb30BaTh KAIBKYJISITOP); COCTABIATH TaOIHUIIbI 3HAUCHUN (DYHKIIUH.
OnuckiBaTh CBOMCTBA (YHKIIUUA HA OCHOBE €€ rpaduecKoro npeacTaBICHHUS.
Haxonuth ¢ momotbio rpaduka GyHKIIMK 3HAUYEHUE OJTHOM M3 pacCMaTPUBAEMbIX
BEJIMYMH IO 3HAYCHUIO JPYTOM.

HccnenoBath mpumepsl rpadiKoB, OTPAXKAIONIUX PEAIbHBIE MPOIECCH U SBICHHUSI.
[IprBOAUTE MPUMEPHI IPOLIECCOB U SIBJICHUH C 3aJaHHBIMU CBOMCTBAMMU.
Bripaxxats GpopmyIioi 3aBUCUIMOCTD MEKTY BETHUYUHAMH.

OnuchiBaTh XapakTep U3MEHEHUsI OJTHOW BETUYMHBI B 3aBUCUMOCTH OT U3MEHEHUS

TPYTOM.

Pacno3naBaTh BUIbI U3y4aeMbIX (QYHKIIHH.

Crpouts rpaduxu Gynxuuii y = X%,y =x3,y = Jx,y = % :




Hcnonw3oBaTh (PyHKIMOHANBHO-TpadUUECKUE TPEJCTABICHUS Il PEIICHUS U

HCCIIEIOBAHUs YPABHEHUN U CUCTEM YPaBHEHMUI.

[IpumensaTes 1UppoBbIE pecypchl sl MOCTPOECHMSI TpaUKOB U HUCCIEIOBAHUA

CBOMCTB QyHKUUN

7 | Auredpandeckue
BbIPAYKEHHUS:

Crenenu

14

D0P Anrebpa 8 kiacc
000 «IKnacey

Bcepoccuiickue IIPOBEPOYHBIE
paboTsl. MartemaTuka 8 kiacc

000 «IKnaccy»

Marematuka. Anre6pa 8  Kiacc

HHTepaKTI/IBHBIQ 3alaHuA

000 «CxkaeHnr»

Marematuka 5-9 kiaccel

'AOY BO MIII'Y

Anrebpa 8 wimacc OI'AOY IO
«AxkaneMus MuHnpocBeeHus

Poccuny

Bbubmmorexa MDOIII

https://uchebnik.mos.ru/catalogque

Bcepoccutickas OJINMITHAJA
IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas OJIMMIIMaJa IKOJIBbHUKOB



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/

https://mos.olimpiada.ru

CrenieHp C  IIEJIBIM

mokazareneM u - eé

CBOMCTBA.
CranpapTHbIi BUT
YuCa. Pazmepsl
00BEKTOB

OKpPYXaIOIEero MHpa,
JUTUTETBHOCTh
IPOLIECCOB B

OKpYXaIoIleM MUpe

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

@opMyIUpPOBATh ONPEAEICHUE CTENEHHU C LIEJIBIM [TOKA3aTEIIEM.

dopMynupoBaTh, 3aMKUCHIBATH B CUMBOJUYECKOW (oOpMe U HILTIOCTPUPOBATH
IpUMEpaMU CBOWCTBA CTEIIEHHU C LIEJIBIM [TOKA3aTEIIEM.

[IpuMeHsTh CBOMCTBa CTENEHU IS MPeoOpa3oBaHUs BBIPAKEHUH, COIAEPIKAIIUX
CTEIEHH C LIEJIBIM [TOKA3aTEJIEM.

BbINONHATH AEHCTBUS C UACIIAMHU, 3AIIUICAHHBIMU B CTAaHIapTHOM BUE (YMHOXXEHUE,
J€JI€HUE, BO3BEJCHUE B CTETICHB).

[Tomyyats npeacTaBaeHUE O 3HAUUMOCTH JIEUCTBUTEIIBHBIX YHCENI B MPAKTUYECKON
NEATENbHOCTH YEJIOBEKA.

AHanu3upoBaTh U JAENaTh BBIBOJBI O TOYHOCTH MPUOIKEHUS] WPPAITMOHATBHOTO
YyyCiia MPU PELICHUU 3a1ay.

OKpyrJisiTh  MppallMOHAJIBHBIE  YHWCJA, BBINOJHATH MPUKUIKY  peE3yibTaTa

BBIUMCIICHUH, OLICHKY 3HAYEHNUU YUCIIOBBIX BBIPAKECHUMN

8 | Uucaa ul7 D0P Anrebpa 8 xmacc
BbIYUCJIEHUS: 000 «Knace»
JleaumMocTh
Bcepoccuiickue MIPOBEPOYHBIE
paboTsl. MartemaTuka 8 kiacc



https://mos.olimpiada.ru/

000 «AKmace»

Marematuka. Anre6pa 8  Kiacc
WHTepakTUBHBIE 3aIaHUs

000 «Ckaenry»

Maremartuka 5-9 kiaccel

I'AOY BO MIIT'Y

Anrebpa 8 xmacc DrAOY JIIO
«Axanemus MUHIIPOCBEIICHHSI

Poccuny

bubmmorexa MDOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa a
IIKOJBHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIIMaJa IMKOJBbHHUKOB

https://mos.olimpiada.ru

JleneHue ¢ ocCTaTKoOM.
CpaBHeHus LEJIBIX
yucesl 10  MOAYJIO
HaTypaJbHOTO 4YHCIIA.
CBoiicTBa CpaBHEHHUI
no moayirw. OcTtaTku

CyMMBI u



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

IMPOU3BCACHHUA 10

JAHHOMY MOJYJIIO

OCHOBHEIC BHUABI ACATCIIBHOCTHU 06yqafoumxc;1

DopMyJIMPOBATH ONIPEAETICHUS AESITUMOCTH HALIETIO, YUCET, CDABHUMBIX 110 TAHHOMY
MOJIYJIIO.

BrInoHSTh A€7€HHE C OCTaTKOM.

JIoKa3pIBaTh ¥ MPUMEHATH CBOMCTBA CPABHEHHM 10 MOAYJIIO.

HaXOIII/ITB OCTAaTKU CYMMBI U IIPOU3BCIACHUSA 110 JAHHOMY MOOYJITO

9 | [loBTOpPEHHUE u |10 D0P Anrebpa 8 kiacc
00001IeHHE 000 «AKnace»
Bceepoccuiickue IPOBEPOYHBIE

paboTel. MaremaTuka 8 kiacc

000 «Knacc»

Marematuka. Anre6pa 8  Kiacc
WHTepakTUBHBIE 3a/1aHUs

00O «CkaeHr»

Maremaruka 5-9 kiaccol

'AOY BO MIIT'Y

Anrebpa 8 wimacc OI'AOY IO
«AxageMust MuHnpocBeeHus

Poccuny

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue



https://uchebnik.mos.ru/catalogue

Bceepoccuiickas oJIMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIINaJda IIKOJIBHUKOB

https://mos.olimpiada.ru

IToBTOpEHUE

OCHOBHBIX TOHSATUH M
METOA0B KypcoB 7 U 8
KJIaccoB, 0000IIecHNE

3HAHUU

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

BriOupaTh, TpPUMEHSATH OILIGHHBATH CIIOCOOBI CPaBHEHHS YMCEI, BBIYUCICHUH,
TOKJIECTBEHHBIX MPeoOpa30oBaHU BBIPAKEHUM, pPEIICHUS YPAaBHEHHM M CUCTEM
ypaBHEHH, HEPABEHCTB, MMOCTPOCHUS IPaPUKOB.

OcyIiecTBIATh CAaMOKOHTPOJb  BBINOJHSEMBIX JIEMCTBUH U CaMOIIPOBEPKY
pe3ysibTaTa BHIYUCIICHHM, TPeoOpa3oBaHmil, TOCTPOCHHUIA.

Pemate 3agaun W3 peanbHON KU3HM, NMPUMEHSATH MAaTeMAaTUYECKUE 3HAHUA IS
peuieHns 3a1a4 U3 Ipyrux npeaMeToB.

PemmaTh TeKCTOBBIE 337241, CPAaBHUBATDH, BHIOUPATH CIIOCOOBI PEIICHUS 3a/1a4H.

Hcnonb3oBaTh GyHKIMOHATBHO-TPadUIECKUE MIPEACTABICHUS JIJISl PEIICHHS 33129

Auredpa 9 kiaacc

Ne | Tema KonuuecTBo | DneKTpOHHBIE oOpa3oBaTeIbHbIC
4acoB pecypchl
Auredpa 9 kiaacc 136
1 | ®ynkuuu 25 D0P OI'D. Marematuka 9 kiacc

000 «AKmace»



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Marematuka. Anrebpa 9 Kkiacc

HHTepaKTI/IBHBIG 3aJaHusa

000 «Ckaeunry»

Maremaruka 5-9 kiaccel

['AOY BO MIII'Y

Anrebpa 9 xmacc ®I'AOY IO

«Axanemus MuHnpocBemeHus
Poccuny
bubauorexa MDIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas mIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHAA
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas oJIMMIIHAJA
[IKOJIbHUKOB

https://mos.olimpiada.ru

Oynkiua.  CpoiicTBa

b yHKIHH: HYJH
(ynxrmm,
MIPOMEKYTKH
3HAKOITOCTOSHCTBA

byHKIIUH,



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

MIPOMEKYTKHU
BO3PACTAHUS u
yObIBaHUA  (PYHKIIMH,
YETHBIE W HEYETHBIC
dyHKumy,
HauOoJbIIIEe U
HalMEHbIIIEe
3Ha4YCeHUS (DYHKITUH.
[TocTpoenue
rpa@uKoB QyHKIUN C
MOMOIUIBIO
npeoOpa3oBaHUM.
KBanparsslii
TPEXUJIICH. KopHu
KBaJpaTHOTO
TpEXUJIEHA.
Paznoxenune
KBaJPaTHOTO
TpEXUIeHa Ha
JIMHEHHBIC
MHOXHUTEH.
KBagpatnunas
byHKIHS u eé
cpoiictBa. Ilapabomna,
KOOP/IMHATHI
BEpUIMHBI apadoIbl,
0Ch CUMMETPUH
napadoJIbl.
[TocTpoenune rpaduxa

KBaIpaTUYHOMN




¢ynxuuu. [lonoxenue
rpaduka
KBaJpaTUYHOU
byHKIIHN B
3aBUCHUMOCTH OT €€
K03 HULIMEHTOB.
Hcnonb3oBanue
CBOWCTB
KBaJpaTUYHOU
byHKIIMH TUISt
pelieHus 3a1a4.
Crenennble GyHKUIUU
c HaTypaJlbHBIMU
IIOKa3aTeIsIMH, 1704
rpavKu U CBOMCTBA.
I'padukn  pyHkIM:
y = Jx, y = ¥x,
y=Ix]|

OCHOBHBIE BUJIBI JICATEIIBHOCTH 00YyYarOITUXCs

OnuceiBaTh OHATHE PYHKIUH.

[TpumensTh cBOVCTBA QYHKIMIA: HYTU (PYHKITUHU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
(GYHKITUH, TPOMEKYTKH BO3PACTAHMS U YOBIBaHUS (YHKITUHU, YETHBIC U HEUETHBIC
byHKIIMH, HAaUOOJbIIEe U HANMEHbBIIIEE 3HAUCHHS (DYHKITUH.

Pacno3naBath KBaApaTHBIA TPEXWICH, YCTAHABIMBATH BO3MOXHOCTb €rO
pa3lioKEHUs HAa MHOXKUTEIW, pPACKIaJblBaTh HA JIMHEHHBIE MHOMXUTEIU
KBaJPaTHBIN TPEXUWIEH C HEOTPULIATEIILHBIM JUCKPUMHUHAHTOM.

PacriozHaBaTh KBajipaTHUHYIO (DYHKITHIO TIO hopMyIIe.

[IpuBoAMTE TpUMEPBHI KBAAPATUYHBIX 3aBUCUMOCTEHM U3 pEAIBHOM KU3HH,

(bU3UKH, TEOMETPUHU.




BoeisiBiiATh 1 0000maTh 0COOEHHOCTH Tpaduka KBAaJApPaTUYHOM (DYHKLIMH
y = ax?+ bx + c.

Onpenensath KOOPAUHATHI BEPIIMHBI TapadoJibl, 0Cb CHMMETPUU NAapadOJIbL.
Crtpouts rpadMKu KBaApaTUUHBIX (YHKIMH, 3a1aHHBIX QOPMyIaMu BUa Y = ax?,
y=ax?+qg,y=(Xx+b)?+c y=ax?+bx+c.

BoinonnaTs noctpoenue rpadukoB GyHKIMI ¢ TOMOUIBIO IpeoOpa3oBaHUil BUAA:
f(x) — f(x) + a; f(x) — f(x + a); f(x) — kf(x), f(x) — f(|x]), f(x) — [f(X)].
Pacnio3HaBaTh cTeneHHble (PYHKIUU C HATYypajJbHBIMHU TOKA3aTENsIMU, CTPOUTD
rpaduku cTeneHHbIX GYHKIMHA ¢ ToKa3aTesnsiMu 2 u 3.

Hcnonb3oBaTh cBoiicTBa rpaMKOB CTEMEHHbIX (YHKIMA € HaTypadbHBIMH
noka3aTessiMU TP pelIeHUH 3a/1a4.

Crpouts rpaduxu yrkumi Yy = Jx,y = Ix,y =|x|.

AHanu3upoBaTh M TPHUMEHSITh CBOMCTBA M3YYEHHBIX (QYHKIMH Ui WX

MIOCTPOEHMSI, B TOM YHUCJIE C MOMOIIBIO ITU(POBBIX PECYPCOB

2 | YpaBHeHust u |15 D0P OI'D. Marematuka 9 kiacc
HEpPaBEeHCTBA: 000 «AKnace»
KBaapartubie
HEpaBeHCTBA Marematuka. Anrebpa 9 kiacc

NHTEepakTUBHBIE 3aJaHUS

00O «CxaeHr»

MaremaTtuka 5-9 kiaccel

'AOY BO MIIT'Y

Anrebpa 9 xmacc OI'AOY JIIO

«AxanemMus MuHnpocBeeHus
Poccuny
bub6mnorexa MOIII

https://uchebnik.mos.ru/catalogue



https://uchebnik.mos.ru/catalogue

Bceepoccuiickas oJIMMIIMaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas oJuMITHaaa
IIKOJIbHUKOB

https://mos.olimpiada.ru

[TousTue o peureHun
HEpPaBEHCTBA C OJHOM
IIEPEMEHHOM.
MHOX€eCTBO peleHuin
HEpaBEHCTBA.
KBagpatHsie
HEpPaBEHCTBA C OJHOM
IIEPEMEHHOM.
Pemienne HepaBeHCTB
rpaduuecKuM
METOAOM M METOJ0M
UHTEPBAJIOB.
HepaseHncraa,
cozeprKalue 3HAK
MOJYJISL.

CuctemMbl HEpaBEHCTB
C OJIHOM NEPEMEHHOM.
Pemenne TEKCTOBBIX
3a7a4 C  ITOMOIIBIO
HEpPABEHCTB, CHUCTEM

HEPABEHCTB.



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

HepaseHncTBo ¢ nByms
IIEPEMEHHBIMU.

Pemenue HepaBeHcTBa
c IBYMS
NIEPEMEHHBIMH.

I'paduueckuit  meTon
peueHus CUCTEM
HEPABEHCTB C JIBYMS
NIEPEMEHHBIMHU.

Cuctembl HEpaBEHCTB
c IBYMS

MNEPCMCHHBIMHA

OCHOBHEIC BHUObBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

Uutath, 3aMUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH HEPABEHCTBA; UCIOJIb30BATh
CHMBOJIMKY U TEPMHUHOJIOTHIO.

BrimonHaTh mpeoOpa3oBaHUsl HEPABEHCTB, MCIOJIb30BaTh JJIA MpeoOpa3oBaHUS
CBOIWCTBA YHCJIOBBIX HEPABEHCTB.

Pacrnio3HaBath kBajpaTHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM.

Pemate kBagpaTHOE HEPABEHCTBO TpaUUECKHMM METOJIOM U  METOJIOM
WHTEPBAJIOB.

PemaTte kxBaspaTHBIC HEPABEHCTBA, UCTIONB3YS TpadruecKue mpecTaBICHUSI.
PemaTe HepaBeHCTBA, coepIKaIUE 3HAK MOTYJIS.

N300paxaTh peleHne HepaBeHCTBA C OJTHON IIEPEMEHHON M CHCTEMbI HEPABCHCTB
Ha KOOPJIMHATHOUW MPSIMOM, 3aIIMCHIBATh PELICHUE C TIOMOIIBI CUMBOJIOB.
OcBauBaTh U MPUMEHSATH HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a/7a4, B TOM
YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.

Pacno3znaBath HEpAaBEHCTBO C ABYMs IEPEMEHHBIMU.

[IpumensTs rpaduueckuii MeTOJ PpEIICHUsT CHCTEM HEPAaBEHCTB C JBYMs

MNECPCMCHHBIMHA




YpaBHeHus U
HEepPaBeHCTBA:
YpaBHeHus,

HEPaBeHCTBA M HX

25

90P OI'D. Marematuka 9 kiacc
000 «IKnacc»

Marematuka. Anrebpa 9 kiacc

CHCTEMBI NuTepakTUBHbBIC 3aaHUs
000 «Cxkaenr»
Marematuka 5-9 kiaccel
I'AOY BO MIIT'Y
Anrebpa 9 xmacc ®I'AOY JIIO
«AxkanemMus MuHNpoCBemeHUS
Poccuny
buommorexa MDOIII
https://uchebnik.mos.ru/catalogue
Bceepoccuiickas oJIMMITHAA
IIKOJBHUKOB
https://vos.olimpiada.ru
MockoBcKas oJIMMIIHAJA
IIKOJBHUKOB
https://mos.olimpiada.ru
bukBagpaTHbie

ypaBHeHus. [Ipumepsl
IIPUMEHEHU METOJIOB
PABHOCHJIBHBIX
npeoOpa3oBaHu,

3aMEHbl TIEPEMEHHOM,



https://uchebnik.mos.ru/catalogue
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rpadguyeckoro Meronaa
npu pelIeHUH
YpaBHECHUH

3-1i 1 4-1 CTENEHE.

Pemienue JIpoOHO-
palMOHAIBHBIX
YpaBHEHUU 151
HEPABEHCTB.

Pemenne CUCTEM

YpPaBHEHUN C JByMs
NEPEMEHHBIMU.
Pemenue npocreitmumx
CUCTEM HEJIMHEUHBIX
YPAaBHEHUU C JBYMs
IIEPEMEHHBIMH.
I'paduueckuit  meTon
pelIeHus CUCTEMBI
HEJIMHEUHBIX
YpPaBHEHUH C JByMSA
IIEPEMEHHBIMH.
Cucrema TIBYX
HEJIMHEUHBIX

YPaBHEHUU C JBYMS

IIEPEMEHHBIMHU KakK
MO/JIEJIb peanbHOU
CUTYaLHH.

CucreMa HeJMHEWHBIX
YpaBHEHUM c

rapaMeTpoM.




IIpocreiimue
HEPAaBEHCTBA C IBYMs
IIEPEMEHHBIMU U UX

CHCTEMBI

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

Pematps OMKBagpaTHbIE YpaBHEHUS.

[IpyuMeHsATh METOAbl PABHOCWJIBHBIX INPEOOpa3OBaHUM, 3aMEHbl MEPEMEHHOMH,
rpaduueckoro MeToja Npu perieHu ypaBHeHUI 3-11 1 4-i1 cTeneHe.

PemaTh 1poOHO-paliMOHaNbHBIE YPAaBHEHUSI U1 HEPABEHCTBA.

PacniozHaBaTh IMHENHHBIE YPABHEHUS C IByMs [IEPEMEHHBIMU.

Ctpoutsb rpaduku ypaBHEHUH, B TOM YUCJIE UCTIOB3Ys U(PPOBBIE PECYpPCHI.
Pemate mnpocreimme CHUCTEMBI JBYX HEJIMHEWHBIX YpPaBHEHUH C JByMs
[IEPEMEHHBIMH.

[IpuBoauTh rpauyecKyr0 HHTEPIPETALIMIO PEIIEHUS YPAaBHEHHUS C JBYMs
IIEPEMEHHBIMU U CUCTEM YPaBHEHUH C IBYMsl IIEPEMEHHBIMU.

Pemats TekcTOBBIE 33/1a4M anreOpanyecKuM CrocoooM.

HcenenoBaTh CUCTEMBI HEJIMHENHBIX YPABHEHUN € ITAPAMETPOM.

Pemate npocreiiime HepaBeHCTBA ¢ IBYMs IEPEMEHHBIMU U UX CUCTEMBI

4 | YucjaoBble 25 O0P OI'D. Marematuka 9 kiacc
MOCJIeI0BATEJIbHOCTH 000 «AKnacc»

U Nporpeccun
Marematuka. Anrebpa 9 kiacc

NHTEepakTUBHBIEC 3aJaHUS

00O «CkaeHnr»

Marematuka 5-9 xiacchl

'AOY BO MIIT'Y




Anrebpa 9 xmacc ®I'AOY JIIO

«Axanemus MuHnpocBemeHus
Poccuny
bubauorexa MDIII

https://uchebnik.mos.ru/cataloque

Bceepoccutickas oJIMMITHAaa
[IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckast oJINMITHAA
IKOJILHUKOB

https://mos.olimpiada.ru

Ilonsatne  yucIOBOMU
II0CJIeJ0BAaTEIbHOCTH.
Koneunnie u
OeCKOHEUHBIE
II0CJIeJ0BAaTEIbHOCTH.
OrpanuueHHas
IIOCJICIOBATEILHOCTbD.
MOHOTOHHO
BO3pacTaroIias
(yObIBaroIIIas)
ITOCJICIOBATEILHOCTb.
CniocoOsbI 3aJJaHUS
ITOCJICJIOBATEILHOCTH:
OINMCATEIbHBIN,
TaOJIMYHBIN, c

MOMOIIbI0  (hOPMYIIBI
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n-ro YIJIeHa,
PEKYPPEHTHBIM.

ApudmeTtudeckass u

reoMeTpuiecKas
IPOTPECCHUHU.
CBoiicTBa YJIEHOB

apupMeTHIEeCKON U
F€OMETPUUECKOU
IIPOrPECCUM.
®opmynsl N-r0 4ieHa

apupMeTHUEeCKON U

F€OMETPUUECKOU
IIPOrPECCUM.
dopmyisl CYMMBI

NepBBIX N YJICHOB
apupMeTHIEeCKON U
reoMeTpUIECKOn
IIPOrPECCUM.

3ajgaun Ha MPOLIEHTHI,
OaHKOBCKHE BKJIAAbl U
KpPEIUTHI.
[IpencraBnenue 0
CXOJIUMOCTH
MOCJIEI0BATENILHOCTH,
0 CYMMUPOBaHUH
OECKOHEYHO
yOBIBaromei
F€OMETPUUECKOU

MIPOTPECCHUHU.




Meton
MaTeMaTHU4YE€CKOHN
AHAYKIUH.
IIpocreiimmue

IPUMEPBI

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

OcBauBaTh W TIPUMEHSTh MHACKCHBIE O00O3HAYEHUS, CTPOUTH pPEUEBbHIC
BBICKA3bIBAHHUSI C HCMOJIb30BAHUEM TEPMUHOJIOTUU, CBSI3aHHOW C TOHSTUEM
NOCJIEIOBATEIIBHOCTH.

Onpenensate BUABI MOCIEA0BATEIBHOCTEN: OrpaHUUYCHHAsI MOCJIEA0BATEIbHOCTD,
MOHOTOHHO BO3pacTaroias (yObIBaroIas) mocie10BaTeIbHOCTD.
AHanuzupoBaTh GopMyly N-ro 4jieHa MOoCieI0BaTeIbHOCTA WU PEKYPPEHTHYIO
dbopMyny W BBIYUCIATH YJIEHBI TIOCJIEAOBATEIBHOCTEH, 3aJlaHHBIX ATUMH
dbopmynamu.

VYcraHaBnMBaTh 3aKOHOMEPHOCTh B ITOCTPOCHUM IOCIENOBATEIBHOCTH, €CIIH
BBIIIMCAHbI NIEPBBIE HECKOJIBKO €€ YJICHOB.

PacrioznaBaTh apuMeTHUECKYI0O U TE€OMETPUYECKYIO MPOrPECCHH MPU Pa3HBIX
crioco0ax 3agaHus.

Pematp 3a/1a4u c UCII0JIb30BAHUEM dbopmyn
N-To WwieHa apu(dMETHIECKON M TeOMETPUIECKON MIPOTrPECCUid, CYMMBI ITEPBHIX N
YJIEHOB.

N300pakaTh WiI€HBl TMOCIEIOBATEIHPHOCTH TOYKAMHU Ha  KOOPJIWHATHOM
IJTIOCKOCTH.

PaccmarpuBath mnpumepsl NPOLIECCOB U SIBICHUWA W3 PEAIbHOM KU3HH,
WUTIOCTPUPYIOIINE  W3MEHEHWE B apuPMETHYECKON  MPOTPECCUH, B
T€OMETPUYECKON TMPOTPecCrur; H300pakaTh COOTBETCTBYIONIUE 3aBUCHUMOCTH
rpadudeck.

Pemrats 3aaun Ha TPOLIEHTHI, 0AHKOBCKHE BKJIAJIbI M KPEUTOBAHHUE.

[IpencraBnars O€CKOHEUHBIE IEPUOIUUECKUE TPOOU B BUE OOBIKHOBEHHBIX.




3HAKOMUTBLCS C MOHATHEM CXOOAUMOCTH ITOCJICAO0BATCIBHOCTH, HAXOJUTh CYMMY

OECKOHEYHO yObIBaIOLIEH F€OMETPUUYECKON TPOrPECCHH .

[IpumensATs METOL MATEMATUYECKOW UHIYKLIUH.

3HAKOMHUTBCS C UCTOPUEN PA3BUTHUS MaTEMATUKH

5 | Anredpanyeckue
BBIPaKEHH S
Crenenn c
PAUMOHATbHBIM

nmoxkasarTejieM

12

90P OI'D. Marematuka 9 kiacc
000 «IKnacc»

Marematuka. Anrebpa 9 kiacc
VHTepaKkTUBHBIE 3aIaHUs

00O «CxaeHr»

Maremaruka 5-9 kiaccel

'AOY BO MIIT'Y

Anrebpa 9 xmacc ®I'AOY JIIO

«AxkanemMus MuHnpocBeleHus
Poccuny
buomorexa MDOIII

https://uchebnik.mos.ru/cataloque

Bcepoccutickas OoJIMMIIHAJA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MocKkoBCKas oJIMMIIHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

Kopenp Nn-ii crenenw.

CrolictBa KOpHS N-i



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
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crenieHu. CTeneHp C
palroOHaIbHBIM
roKaszarejieMm u €€
CBOMCTBA.
ToxnecTBEHHbIE
npeoOpa3oBaHus
BBIPAXECHU,
coAepKalux KOPEHb
n-i CTEIICHU.
ToXaeCcTBEHHbIE
npeoOpa3oBaHus
BBIPAKCHU,
coAepKallux CTENEHb
c paLMOHAIbHBIM

ITOKa3aTcJICM

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

@opmMynUpPOBaTh OINPEAEIICHUSI KOPHs N-U CTEIEHU U CTEIEHU C PAlMOHAJIbHBIM
IIOKA3aTeJIEM.

[IpuMeHATs oOmepanuio U3BJICYEHUs KOPHS N-M  CTENEHH, MCIOIb3Yysl IIpU
HEOOXOJIMMOCTH KaJbKYJISTOP.

BrruncnsaTe 3Ha4€HUE CTENEHU C PallMOHATIBHBIM [OKA3aTEJIEM.

OueHnBaTh 3HAYEHUE KOpPHA N-U CTENEHU, 3HAYEHUE CTENECHU C PAllMOHAIbHBIM
MOKa3aTeJIEM LEIbIMU YUCIaMU U JECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTh W YHOPSAOYMBATH pAlMOHAIBHBIE M UPPALUOHAIBHBIE YHCIA,
3allUCAHHBIE C TOMOIIBIO KOPHS N-U CTENEHH, CTENECHW C PalWOHAIbHBIM
MOKa3aTeNeM.

BEITIONTHATE  TOXKAECTBEHHBIE MPEOOpPA30BaHMS BBIPAKEHUS, COJEPIKAIIETO
KOpPEHb N-11 CTENEHU, CTENEHD C PAlIMOHATIBHBIM MTOKA3aTEIIEM.

3HAKOMUTHCS C UCTOPUEN PA3BUTHS MATEMATUKU




6 | IloBTOpenue, 34 O0P OI'D. Maremaruka 9 kiacc

00001I€HME, 000 «iKnaccy»

CHCTEMATHU3 AU

3HAHM Marematuka. Anrebpa 9 Kkiacc
NuTepakTUBHbBIC 3aaHUs
000 «Cxkaenr»
Marematuka 5-9 kiaccel
I'AOY BO MIIT'Y
Anrebpa 9 xmacc ®I'AOY JIIO
«Axkanemus MuHNpoCBemeHUS
Poccuny
buommorexa MDOIII
https://uchebnik.mos.ru/catalogue
Bceepoccutickas oJIMMITHAA
[IKOJIBHUKOB
https://vos.olimpiada.ru
MockoBcKas oJIMMIIHAJA
IKOJILHUKOB
https://mos.olimpiada.ru

6.1 | Uncaa "

BbIUNCJIEHHS (3aITUCh,
CpaBHEHHUE, JICMCTBUA
C JCUCTBUTEIbHBIMHU
YUCJIaMH,  YHCIIOBas

npsiMasi;  IPOLEHTHI,



https://uchebnik.mos.ru/catalogue
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OTHOLIEHMUS,
MPOTIOPLIVH;
OKpYTJICHHE,
npuOIMKEeHHe,

OIICHKA)

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

OnepupoBaTh MOHATHEM YUCIOBOIO MHOMXECTBA.

AKTyanu3upoBaTh TEPMUHOJIOTHUIO U OCHOBHBIE JIECTBUSI, CBA3aHHBIE C YUCTIAMMU:
HaTypaJIbHOE YHCIIO, MPOCTOE M COCTABHOE YMCIIO, JEIMMOCTh HATypalbHBIX
qucell, NMPU3HAKU JEIMMOCTH, LIEJI0€ YHUCI0, MOJYJIb 4Yucia, OOBIKHOBEHHAS U
necAaThuYHast ApoOb, CTaHAAPTHBIA BUJ 4uCa, apuOMETHYCCKUM KBaAPATHBIMN
KOPEHB.

BbInoyHATH AEHCTBUSA, CPABHUBATH U YIOPSIOYMBATH YKCIIA, TPEJCTABIATD YUCIIA
Ha KOOPAWHATHOW IPSAMOM, OKPYIJIATH YKCIA; BBIIOIHATH IPUKUAJKY U OLEHKY
pe3yJibTaTa BIYUCICHUN.

Pemate npakTuyeckue 3ajaud, CcoAep)Kallue IPOLEHTHI, JOJIM, YacTH,
BBIPAXAIOIME 3aBUCUMOCTH: CKOPOCTh — BpPEMs — pACCTOSIHHE, ILI€HA —
KOJIMYECTBO — CTOMMOCTh, 00bEM PabOThI — BpEMs — MPOU3BOUTENHHOCTD TPY/IA.
Pa3bupate peasibHble KU3HEHHBIE CHUTyalluu, (OpMyIUpOBaTh MX Ha S3bIKE
MaTeMaTUKM HAXOJWUTh pEIICHUE, MPUMEHsSI MAaTeMaTU4YEeCKW —aIapar,

MHTEPIPETUPOBATH PE3YIbTAT

6.2 | TekcToBBIE 3amauu
(pellieHUE TEKCTOBBIX
3aja4y
apu(PpMETHIECKUM U
anreOpanyecKkum

criocobamm)

OCHOBHBIEC BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1




Pemate  TexkcToBble  3aaud  apu(PMETHUYECKUM  CIOCOOOM;  U3BIIEKATh
HEOOXOMMbIE JaHHbIe, IPEACTABICHHbIE B BEpOAJIbHOM, IpaPUUYECKOM H
TaOJIMYHOM BUJE.

PemaTte TEKCTOBBIE 3a/ayd C TMOMOIIbIO BBEACHHSI NEPEMEHHBIX, COCTABIATH

YpaBHEHUs, HEPABEHCTBA, CHCTEMBl YPABHEHNUI U HEPABEHCTB MO YCIOBHIO 3aa4H

6.3 | Anredpanuyeckue
BBIPaKEeHU s
(mpeobpa3zoBaHue
anreOpanyecKkux
BBIPAXECHU,
JOITyCTUMBIE

3HAYCHUS)

OCHOBHEIC BHUABI ACATCIBbHOCTHU O6y‘{aI-OIIII/IXC$I

OnepupoBaTh MOHATUSIMU: CTENEHb C IEJBIM TOKa3aTenaeM, apudMeTHUeCKHit
KBaJIpaTHBIM KOpEHb, MHOTOWIEH, ajredpandeckas Apoob, TOKIECTBO.
BbInoIHATS  OCHOBHBIE JIEWCTBHSI: BBITIOJIHATH pacueTbl 1Mo  (opmymam,
peoOpa3oBbIBaTh IIEJIbIE, APOOHO-PAIIMOHANIEHBIE BHIPAKEHUS U BBIPAXKEHUS C
KOPHSIMU, PEAIN30BbIBATH PA3JIOKEHUE MHOTOWICHA HA MHOXKUTEIHN, B TOM YUCIIE
C HCIOJNb30BaHUEM (POPMYJ PA3HOCTH KBAJAPATOB, CyMMBI U Pa3HOCTU KYyOOB,
KBaJipaTa CyMMBbI U Pa3HOCTH, Ky0a CyMMBbI U Pa3HOCTH; HAXOJIUTh JOMYCTHUMbIEC
3HAYEHUS MEPEMEHHBIX TSl APOOHO-PAIIMOHATBHBIX BRIPAXKEHUM, KOPHEH.

MopenupoBath ¢ TOMOIIBIO (OPMYJTT peabHbIE MPOIECCHI U SBICHUS

6.4 | ®yHKUMH
(moctpoeHue,
CBOWMCTBA HW3YYEHHBIX
dynKImit;
rpadudgeckoe
pElLICHUE YpaBHEHUH U

WX CHCTEM)

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqafom1/1xc;1




OnepupoBaTh NOHATHSAMU: (GYHKUUA, Tpaduk QYHKIUU, HYIH (QYHKIHH,
MIPOMEKYTKA 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pAaCTaHUs, IMPOMEXYTKH
yObIBaHMsI, HAMOOJIbILIEE U HAUMEHbIIEE 3HAUCHUS (PYHKIUU.

AnanusupoBaTh, CpaBHUBATh, OOCYXIaTh CBONCTBAa (DYHKIHMH, CTPOUTH HUX
rpaduxu.

OnepupoBaTh  MOHATUAMM:  MpsiMas  MNPONOPUMOHANIBHOCTb,  OOpaTHas
IPONOPLUUOHATBHOCTD, JUHEHHAs (GYHKLMS, KBaApaTuyHas GyHKUUd, napabdona,
runepooa.

Hcnonb3oBaTh rpaduku 1Jist ONpeaesieHrs CBOMCTB, MPOIIECCOB U 3aBUCUMOCTEH,
JUIsL penieHusl 3ajad U3 APYrux Y4eOHBIX NPEIMETOB M peajbHOM >KU3HMU;
MOJIETUPOBATH C MIOMOIIIbIO TPA(UKOB peaibHbIe MPOIECCHl U SABJICHUS
Breipaxkate (popmynamMu 3aBUCHMOCTH MEXIY BeIWYMHAMH, MOJIETUPOBATH

PCaJIbHBIC IIPOUCCCHI.

I'eomeTpus
Ne | Tema KonnuectBo | D1€KTpOHHBIE oOpa3oBarenbHbIe
4acoB pecypcbl
7 kaacc 68
1 | Hayana reomerpuu. | 18 D0P I'eomeTpus 7 knacc
pocreiimue 00O «AKnace»
reoMeTpuvecKue
¢urypsi U UX Bcepoccuiickue MIPOBEPOYHBIE
CBOIiCTBA. paboTel. MaremaTuka 7 Kiacc
N3mepenne 000 «AKnace»
reoMeTpu4ecKux
BEeJIMYUH Maremaruka. I'eomerpuss 7 kiacc
NHTepakTUBHbBIE 3aaHUs
00O «CkaeHr»
Maremarunka 5-9 kiaccel




I'AOY BO MIII'Y

I'eomerpus 7 knacc ®I'AOY JIIO
«Axanemus MuHnpocBemeHus

Poccumny

Homamuue 3aganusa. ['eomerpus 7-9
KJ1acc

AO «M3parensctBO [IpocBemenne»

bubmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa A
IIKOJbHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

Ucrtopus
BO3HHUKHOBCHHUS n
Pa3BUTHSI TEOMETPUH.
HauvanpHble mMOHSTHS
reomeTpud.  Touka,
npsimasi, OTPE3OK,
Jyd.

IToustue 06 akcuome,
Teopeme,

JOKa3aTCIIbCTBC,



https://uchebnik.mos.ru/catalogue
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ONPENIECIICHNH,
CBOMCTBE, IPU3HAKE.
B3aumHuoe
PACIIOJIOKEHHE TOYEK
Ha IIPSIMOM.
N3mepenne  nivHBI
OTpE3Ka, PACCTOSIHUE
MEXKIy TOUYKAMMU.
[TomymnockocTh 51
yroia. Buabl yrios.
N3mepenne BennyuH
YTJIOB.
BeprukaneHbie u
CMEXKHBIE YTJIbI.
[TapannenbHbie 51
IIEPIICHIUKYJISIPHbIE
IIpsIMBIE.

buccekrpuca yria.

JIlomanas. Bunrsr
JIOMaHBbIX. JlnnHa
JIOMAHOM.
MHOroyroJIbHUKH.
[TepumeTp
MHOTOYT'OJIbHUKA.

[ToHsTHE O BBIMYKIIBIX
151 HEBBIMYKJIBIX
MHOT'OYTOJIbHUKAX.

NucTpymeHnTsl  ans
W3MEpEeHUN u

MOCTPOCHUM




OCHOBHEIC BHUABI ACATCIIBHOCTHU 06yqafoumxc;1

3HAKOMUTBCSI C UCTOPUEH pPa3BUTHUS T€OMETPHUM, NMPUMEHEHUEM TIE€OMETPUU B
pEANBHOM KU3HMU.

®opMyIUpOBaTH OCHOBHBIE MOHATHUS, ONPEICTICHUS U AKCUOMBI.

Pacnio3HaBaTh M3yuyeHHbIE TeOMeTpUYecKue (UTYphl, ONPEEIsITh UX B3aUMHOE
PacnoJiOXKEHHE, BBITOIHATH YEPTEXK MO YCIOBUIO 3aa4H.

W3mepATh nuHEHHBbIE U YIJIOBbIE BEJIMYMHBI T€OMETPUYECKUX U MPAKTHUYECKUX
00BEKTOB.

OnpenensiTe «Ha a3 pa3Mepbl pealbHbIX 00bEKTOB, TPOBOJUTE IPYOYIO OLICHKY
UX pa3MepoB.

PemaTh 3a1aun Ha BBIYUCIICHUE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

PemaTh 3a1aun Ha B3aMMHOE PACTIOIO0KEHUE T€OMETPUUYECKUX PUryp.
[IpoBoaUTH KTaCCU(PUKALIMIO YTIIOB, BBIYUCISTh TMHEHHBIEC U YTII0BbIE BEJTMYUHBI,
IPOBOJIUTH HEOOXOAMMBIE JOKA3aTeIbHbIE PACCYKICHUS.

Bbrancnsate nepumeTpsl npocTednx GUryp, JIoMaHbIX.

Paznuyatrh BBINYKIIbIE U HEBBINMYKIIbIE MHOTOYTOJIBHUKH, PaBHbBIE (UTYDBHI.

HpOBO,III/ITI) HpOCT@ﬁHIPIG IMOCTPOCHUA 1 USMCPCHU:A C ITIOMOIIIBIO HHCTPYMCHTOB

2 | TpeyrojJbHUKHU 12 D0P I'eomeTpus 7 knacc
00O «AKnace»
Bcepoccuiickue MIPOBEPOYHBIE

paboTel. MaTtematuka 7 Kiacc

000 «Knace»

Maremaruka. I'eomerpuss 7 kiacc

HHTepaKTI/IBHBIG 3aJaHus

00O «CkaeHr»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y




I'eomerpus 7 knacc ®I'AOY JIIO
«Axanemus MuHnpocBeeHus

Poccuny

Jomamnue 3aganusa. ['eomerpus 7-9
KJacc

AO «M3natensctBo [Ipocsenienue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHAa
[IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIHaaa
IIMKOJBbHHUKOB

https://mos.olimpiada.ru

Mennana,
OouccekTpuca u
BBICOTA
TpEyroJibHUKA.
PasenctBo
TPEYTroJIbHUKOB.
IlepBpiit u BTOpPOU
MPU3HAKK PABEHCTBA
TPEYTrOJIbHUKOB.
PaBHOOGeipeHHbBIC

TPEYrOJIbHUKU U UX



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

ceorictBa. lIpusnak
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Tperui MPpA3HAK
paBEHCTBA
TPEYTOJIbHUKOB.
Qurypel ¢ 0CEBOU
CUMMETPHUEH.
[Ipumepbl cuMMeETpUN

B OKpY>KaIOILLEM MUDPE

OCHOBHEIC BHUABI ACATCIBbHOCTHU O6y‘{aI-OIIII/IXC$I

Pacno3naBath mapel paBHBIX TPEYrOJILHMUKOB Ha TOTOBBIX YEpTEkKaxX M Ha
KJIeT4aToi Oymare (C ykazaHUEM MPU3HAKOB).

Onpenenste mapbl paBHBIX TPEYTOJIBHUKOB B TEOMETPUUYECKUX KOHPUTYpAITUIX (C
yKa3aHUEM MPU3HAKOB).

BreiBoguTh cienctBus (paBEHCTB COOTBETCTBYIOIIMX AJIEMEHTOB) M3 PABEHCTBA
TPEYTrOJIbHUKOB.

Hcnonp30BaTh NpU3HAKU PAaBEHCTBA TPEYTOJIBHUKOB B PEIIEHUU T€OMETPUUECKUX
3a/ad.

dopMynUpoOBaTh ONpPEACIICHUs OMCCEKTPHUCHI, BBICOTHI, MEAMAHBI TPEYTOJIbHUKA;
CEpEIMHHOTO MEPNEHIMKYJSApAa OTPE3Ka; IIEpUMETpa TPEYrOJbHUKA, OCH
CUMMETPHUH (PUTYPBHI.

PacriozHaBaTh GUTYpHI C OCEBOM CUMMETPHUEH.

PaznuuaTe MOHATHSA CBOWCTBA M MpHU3HAKA, (POPMYIUPOBATH COOTBETCTBYIOIIHE
JIOTUYECKUE YTBEPKICHUS.

Jloka3zpiBaTh W TPUMEHATH CBOMCTBA W TMPU3HAKK PaBHOOEIPEHHOTO
TPEYTOJIbHUKA B PELIICHUU T€OMETPUUECKUX 3a/1a4.

Crpoutrs depTexu, pemarb 3aJadd C TOMOUIIBI0 HAXO0XIECHUS PABHBIX

TPEYTrOJIbHUKOB.




Hcnonws3oBaTh 1udpoBbie pecypcehl AJisl MOCTPOCHUN M HCCIEIOBAHUS CBOMCTB

n3y4yaeMbIX (GUTyp U KOH(pUTypaLui

3

ITapaJu1eJbHOCTD.
Cymma yIJIOB

MHOI'0yro/JibHuKa

10

D0P I'eomeTtpus 7 kacc

000 «IKnacc»

Bceepoccuiickue IIPOBEPOYHBIE
paboTsl. MaremaTuka 7 Kiacc

000 «Knaccy»

Marematuka. I['eomerpuss 7 Kiacc

HHTGpaKTI/IBHBIG 3a1aHuA

00O «Cxaenr»

Marematuka 5-9 kiaccel

'AOY BO MIII'Y

I'eomerpus 7 wimacc ®I'AOY IAIIO
«AxaneMus MuHInpocBelIeHus

Poccuny

HNomamnaue 3amanus. ['eomerpust 7-9
KJ1acc

AO «M3patenscTBO [IpocBenienue»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas OoJIMMITHAgA
[IKOJIbHUKOB

https://vos.olimpiada.ru



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/

MockoBckas oJuMIMaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

[TapannenbHOCTH
npsaMbix. CBOWCTBa U
NPU3HAKU
napajieIbHbIX
PSIMBIX.

Cymma yIJI0B
TPEYroJIbHUKA.
Buemnue YIJIbI
TPEYroJIbHUKA.
CyMMa BHYTpPEHHUX
YTJIOB

MHOI'OYT'OJIbHUKA )41

BHCIITHHUX YIJI0B
BBIITYKJIOTO
MHOI'OYI'OJIbHHUKA

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

dopMyIHpoBaTh TOHATHE MAPAJUICITBHBIX MPSIMBIX, HAXOIUTh MPAKTHUUCCKUE
MIPUMEPBHI.

3HaKOMUTBLCSI C UCTOPUCH pa3BUTHS TEOMETPHUH, IATHIM MOCTYIaToM EBKimna,
3HaueHneM pabot JlobaueBcKoro.

N3y4arh CBOWCTBa yIJiOB, OOpa30BAaHHBIX NPH IEPECCUCHUU MaPaJUICITbHBIX
MPSMBIX CEKYLIEH.

[TpoBOoANTE JOKAa3aTEIBCTBA MAPAJUICTLHOCTH JBYX MPSAMBIX C IOMOIIBIO YTJIOB,
00pa30BaHHBIX

[IPY MIEPECEYEHNUH ITUX NPSIMBIX TPEThEH MPAMOM.



https://mos.olimpiada.ru/

Pasnuuare CBOMCTBA M MPU3HAKU NAPAJUIENIBHBIX NPSIMBIX, IPUMEHATh UX IMPU
pPELIEHNN FEOMETPUYECKUX 3a/1a4.

Beluncnate CyMMy YIVIOB TpEYroJIbHMKA, CYMMY BHYTPEHHUX YIJIOB
MHOT'OYT'OJIbHUKA U BHEIIHUX YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA.

HaxoauTe uncioBble 1 OyKBEHHbIE 3HAYEHUS YTJIOB B TEOMETPUUYECKUX 3a]ja4ax C
HCIIOJIb30BAHUEM TEOPEM O CYMME YTIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHHKA.

HpI/IMeHHTB MMOJIYUYCHHBIC 3HAHUWA IIPH PCIICHUU I'COMCTPUYICCKUX 3aaaY

4 | [IpsiMmoyroyibHbIE 5 D0P I'eomeTtpus 7 kiacc
TPEYroJIbHUKH 000 «AKnace»
Bcepoccuiickue IIPOBEPOYHBIE

paboTel. MaremaTuka 7 Kiacc

000 «Knaccy»

Marematuka. ['eomerpuss 7 Kiacc
HNHTepakTUBHBIE 3aaHUs

00O «CxkaeHr»

Maremaruka 5-9 kiaccol

'AOY BO MIII'Y

I'eomerpus 7 wimacc ®I'AOY IAIIO
«AxkageMust MuHnpocBeeHus

Poccuny

HNomamaue 3amanus. ['eomerpust 7-9
KJ1acc

AO «M3parensctBo [Ipocsemenue»

buomuorexa MOIII




https://uchebnik.mos.ru/catalogue

Bceepoccuiickas OJIMMITAAJA
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckast oJIMMITHaga
IKOJILHUKOB

https://mos.olimpiada.ru

[Ipu3Haku paBeHCTBa
MPSIMOYTOTBHBIX
TPEYTrOJIbHUKOB.
[lepnengukynsp
HAKJIOHHAs.

CBOIICTBO  M€IUaHbI
IPSMOYTOJIBHOTO
TPEYroJIbHUKA,
MIPOBEAEHHOMN K
TUIIOTEHY3E.
[IpsitMOyronbHBIN

TPEYTOJIbHUK C YIJIOM

B 30°

OcHOBHEBIE BHUABI ACATCIIBHOCTH 06yqa101111/1xc;1

Jloka3bIBaTh MPU3HAKK PABEHCTBA MIPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

OnpenensTe mapbl pPaBHBIX MPSMOYTOJbHBIX TPEYrOJbHUKOB Ha KJIETYATOU
OyMare ¥ B TEOMETPHUYECKIX KOHPUTYpAIHUIX (C YKa3aHHEM MPU3HAKOB).
Hcnonp3oBaTh  MpU3HAKM  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTrOJbHUKOB,
HEPABEHCTBO O HAKIOHHOW W MNEPHEHIUKYISPE B PEIICHUM T€OMETPUUYECKUX

3ajadq.



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

Jloxa3pIBaTh CBOMCTBO MEIMAaHbI IPSIMOYIOJIBHOIO TPEYrOJIbHUKA, IIPOBEAEHHOMN

K THUIOTEHY3€, M COOTBETCTBYIOIIMN IPHU3HAK, CBOWCTBA W IPU3HAKU

MIPSAMOYTOJIBHOT'O TPEYTOJIBbHUKA ¢ yTiioM B 30°.

HpI/IMeHSITB IMOJIYYCHHBIC S3HAHUA IMTPH PCIICHNUHU 'COMCTPHUICCKUX 3a7a4.

Pemrats 3a1a4n Ha IPUMEHEHUE CBOMCTB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Hcnons3o0BaTh MOJIYUYCHHBIC 3a1a4H ITPU PCIICHUHN ITPAKTUYCCKUX 3a1a4

5

I'eomeTpuueckue

HepaBeHCTBA

4

D0P I'eomeTtpus 7 kiacc
000 «AKnace»

Bcepoccuiickue IIPOBEPOYHBIE
paboTel. MaremaTuka 7 Kiacc

000 «Knacc»

Marematuka. ['eomerpuss 7 Kiacc
HNHTepakTUBHBIE 3aaHUs

00O «CxkaeHr»

Maremaruka 5-9 kiaccol

'AOY BO MIII'Y

I'eomerpus 7 wimacc ®I'AOY IAIIO
«AxageMust MuHnpocBeueHus

Poccuny

HNomamaue 3amanusi. ['eomerpust 7-9
KJ1acc

AO «M3patenscTBO [IpocBemnienue»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue



https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas oJuMIIMaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

CooTHOIIEHUST MEKTY
CTOPOHAaMU U YIJIaMHU
TpPEyroJibHUKA.
Hepasenctso
TpPEyroJibHUKA.
HepaBeHcTBO 0 iHE
JIOMaHOM.
HepaBenctBo mexny
NEPIECHAUKYIIPOM M
HAKJIOHHOM.
PaccrossHue ot TOUKH

JIO TIPSIMOU

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqafom1/1xc;1

BeiBoguTh mpocredmme TreoOMEeTpUYECKHE HEpPAaBEHCTBA, MOHUMATh UX
MPAKTUYECKUX CMBICIL.
Hcnonp30oBaTh [TOKa3aHHBIE T'€OMETPUYECKHE HEPABEHCTBA, CUMMETPUIO B

peleHuu 3a1a4

6 | OKpPYKHOCTb. 14 DO0P I'eometpus 7 kiacc
I'eomeTpuueckue 00O «AKnacce»

MecTa TOYeK.
Bcepoccuiickue MIPOBEPOYHBIE

paboTsl. MartemaTuka 7 Kiacc



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

IHocTpoenusn c
NOMOIIbI0 IHPKYJIA

M JIHHEHKH

000 «IKnacc»

Marematuka. ['eomerpus 7 Kiacc
NHTepakTUBHbBIC 3a/1aHUS

000 «Ckaenry»

Maremartuka 5-9 kiaccel

['AOY BO MIII'Y

I'eomerpus 7 wimacc ®I'AOY IAIIO
«Axanemus MuHnpocBemeHus

Poccuny

Jomamaue 3aganus. ['eomerpus 7-9
KJIacc

AO «M3natensctBo [IpocBenienue»

bubmmorexa MOIII

https://uchebnik.mos.ru/cataloque

Bcepoccutickas OoJIMMIIHAgA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MocKkoBCKas OoJIMMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

OKpyX HOCTb, XOPJbI
U JAaMeTphl, HUX

cBoiicTBa. B3aummHoe



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
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pacIoIOKEHHE
OKPY’KHOCTH u
npsamon. KacarenbHas
U ceKyas K
OKPY’KHOCTH.
OKpyX HOCTBb,

BIIMCAHHAsA B YT'OJI.

ITonsiTHe 0
reOMETPUIECKOM
MecTe TOYEK.
[Tpumepsr
reOMETPUUECKUX

MECT TOYECK Ha
IJIOCKOCTH.
OnucanHas
OKPY>KHOCTb
TPEYTOJIbHUKA, e
LEHTP.

Meton
FEOMETPUUECKHUX
MECT  TOYEK TNpH
pelIeHUN
F€OMETPUUECKHUX
3aja4.
O6ocHOBaHHUS
MPOCTEUIINX
MMOCTPOCHUM,  ITaIlbl
3aJ1a4n Ha
MOCTPOCHUS,

pellieHre 3aaad  Ha




IIOCTPOCHUE
LHUPKYJIEM u

JINHEUKOU

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

DopMyIMPOBATH ONPEICIICHUS: OKPYKHOCTH, XOPAbL, TMAMETPa U KaCaTeJIbHOM K
OKPY>KHOCTH.

N3yyaTh uX CBOICTBa, MPU3HAKH, TIOCTPOCHUE YEPTEIKE.

UccnenoBath, B TOM 4YHCIE HCHONB3YS IU(POBBIE PECYpPCHl: OKPYKHOCTD,
BIIMCAHHYIO B YIOJI; [IEHTP OKPYXHOCTH, BIIUCAHHOM B YIOJI; PABEHCTBO OTPE3KOB
KacaTeJIbHbIX.

OBiiazieBaTh NOHSATUEM ONMUCAHHOW OKPY>KHOCTH TPEYTOJIbHUKA.
@opMyaMpoBaTh ATallbl 33/1ad Ha MOCTPOEHHE (IIOCTPOECHHE, I0KA3aTelbCTBO,
UCCJIeIOBAaHKE), MPOBOJNUTH 3aJlayd Ha TMOCTPOCHHE, OCYLIECTBISATH OCHOBHBIC
MIOCTPOCHUS LIUPKYJIEM U JTUHEHUKOM.

3HAKOMHUTHLCS C HCTOpHCﬁ Ppa3BUTUA T'COMCTPHH, KIIACCHUYCCKUMH 3addd4aMHU O

OCTPOCHUH
7 | IloBTOpEHHUE, 3) D0P I'eomeTpus 7 knacc
00001IEHNE 3HAHUH OO0 «IKnace»

Bceepoccutickue MPOBEPOYHBIC

paboTtel. MaTtematnka 7 Kiacc

000 «Knace»

Maremaruka. I'eomerpuss 7 Kiacc
HNHTepakTUBHBIE 3a/1aHUS

00O «CkaeHnr»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y




I'eomerpus 7 wimacc ®I'AOY IAIIO
«Axanemust MuHnpocBemeHus

Poccuny

Jomamnue 3aganusa. ['eomerpus 7-9
KJ1acc

AO «M3narensctBo [Ipocsenienue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHA A
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIHAaaa
IKOJIBHUKOB

https://mos.olimpiada.ru

[ToBTOpEeHUE 51

00001IeHNEe

OCHOBHBIX OHATHUU U

MCTOO0OB

Kj1acca

Kypca 7

OcHOBHEBIE BHUABI ACATCIIBHOCTH 06yqa101111/1xc;1

PemiaTh 3a1a4M, WIUTIOCTPUPYIOLIKE CBSA3U MEXKY PA3IMYHBIMU TEMaMHU Kypca

I'eomerpus 8 kiacc

No | Tema KonnuecTBo | DnekTpoHHbIE o0pa3zoBaTeibHbIC
4acoB pecypcehl
8 kiacc 102



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

YeTbIpEéXyroabHUKH

22

D0P I'eomeTtpus 8 kiacc

000 «AKmace»

Bceepoccuiickue IIPOBEPOYHBIE
pabotel. MatemaTuka 8 kiacc

000 «AKmace»

Maremaruka. ['eomerpusi 8 Kiacc
HNHTepakTUBHBIE 3aaHUS

000 «CxkaeHnr»

Maremaruka 5-9 kiaccel

I'AOY BO MIIT'Y

['eomerpus 8 kimacc ®I'AOY AIIO
«Axanemus MUuHIIpOCBeIICHUS

Poccuny

Jomamuue 3amganus. ['eomerpus 7-9
KJ1acc

AO «M3patenscTBO [IpocBemnienue»

bubmmorexa MDOIII

https://uchebnik.mos.ru/catalogque

Poccuiickast 3neKTpoHHas MIKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas OJIMMITHAJA

ITKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/

https://vos.olimpiada.ru

MockoBckas

INMKOJIBHUKOB

https://mos.olimpiada.ru

OJIMMIINAA

[Tapannenorpamm, ero
IIPU3HAKU U CBOMCTBA.
[IpsAMOyTroOnBHUK,

poMmO, KBaapaT, UX

IIPU3HAKHU U CBOWCTBA.

Cpennsis JINHUA
TpPEyroJbHUKA.
Tpaneuus.
PaBHoGenpennas
Tpanemnus, ee

CBOMCTBA M IPU3HAKHU.
[IpssMmoyronbHas

Tpaneuusi. CpeaHss

JIUHUSA Tpaneuuu.
Teopema darteca.
Teopema 0
IPONOPLIMOHAIIBHBIX

otpeskax. Llentp macc
TPEYroJbHUKA.
[enTpanbHo-

CUMMCTPHUYHEIC

buryps

OCHOBHBIEC BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1

OJICMCHTAHI.

N300paxaTh U HAXOAUTH HA YEPTEKAX UYETHIPEXYTOJIBHUKHN PA3HBIX BUIOB U UX



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

@opMyIUpOBaTh OMNPEACNICHUs NapajuleorpaMMa, MpsIMOYTOJbHUKA, pomoa,
KBaJipaTa, Tparneluuu, paBHOOOKOH Tpanenuu, NpsiMOyrojJbHOU Tpaneuuy.
Jloka3plBaTh W UCIOJIb30BaTh NpPHU pPEHICHUH 3a7a4y NpU3HAKU U CBOMCTBA
napajjienorpaMmma, npsMoyroyibHUKa, poM0a, KBajpaTa, Tpanelui, paBHOOOKOM
Tpaneuuu, NpsiMOyroJIbHON TpAeI1H.

Jloka3piBaTh M HCHOJB30BAaTh NIpPH pEHIeHUH 3aaad Teopembl Daieca U 0
IPOMOPLUHOHATIBHBIX OTPE3KAX.

®opMmynupoBaTh U JI0Ka3blBaThb CBOMCTBA TOYKM MEPECEUYCHHsS] MeEuaH
TPEYroJibHUKA; MOJy4aTh MPEACTABICHHS O METO/IE MaccC, O CBSA3M C (PUMUKOM.
®opmynupoBaTh  OMNpeJeJIeHUe M JOKa3blBaTh CBOMCTBAa  LEHTPAJIbHO-
CUMMETPHUYHBIX QUTYD.

PemaTh 3a1a4un ¢ HCMOIB30BAHUEM CBOWMCTB M MPU3HAKOB MapaljieiorpaMma.
[IpoBoauTH AeleHne OTpe3Ka Ha PaBHBIE YACTH C TOMOIIBIO UPKYJIS M JIMHEUKH.
Hcnonp3oBaTh 1UGPOBbIE pecypchl ISl HCCIEJOBAHUSA CBOMCTB H3y4aeMbIX

buryp u KoHpUrypamii

2 | [Honooue 16 D0P I'eomeTpus 8 knacc
000 «Knace»

Bceepoccutickue MIPOBEPOYHBIC
paboTel. MaremaTuka 8 kiacc

000 «Knace»

Marematuka. ['eomeTpust 8 Kiacc

NHTEepakTUBHBIEC 3aJaHUS

00O «CkaeHnr»

Marematuka 5-9 xiacchl

['AOY BO MIII'Y




I'eometrpus 8 kmacc ®I'AOY [AIIO
«Axanemust MuHnpocBeeHus

Poccuny

HNomamnue 3aganus. ['eomerpus 7-9
KJ1acc

AO «M3narensctBo [Ipocsenienue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas IIKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJImMIuaaa
IIKOJBbHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHa a
IIKOJIbHUKOB

https://mos.olimpiada.ru

[Tono6ue
TPEYTrOJIbHUKOB,

Kodp purmeHt
nonobusi. [lpusHakm
nmoaoous
TPEYTOJIBLHUKOB.
[Ipumenenue
oxo0us npu

pelIeHUN



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

MPAKTUYECKUX 3ajad.
BBengenue - moHsATUA
npeoOpa3oBaHus

[MOJI00US U MOJOOHBIX

buryp

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

Haxomuth mOA00HBIE TPEYroJbHUKA HAa TOTOBBIX UepTeXaX, YKa3bIBaTh
COOTBETCTBYIOIIME MPU3HAKH MOJ00MUS.

Onpenenatb  mapsl  MOJOOHBIX  TPEYTOJBHHUKOB B T€OMETPUUYECKUX
KOH(UTypalusX.

Pemate 3agaun Ha MOJOOHBIE TPEYTOJBHUKUA C MOMOIIBIO CaAMOCTOSTEIBLHOTO
NOCTPOCHHS YEePTEKEH M HAXOXKACHUS MOJOOHBIX TPEYTOJIbHUKOB, C YKa3aHUEM
MIPU3HAKOB MO00MS.

[IpoBoANTH JOKA3aTENbCTBA C UCIOIB30BAHUEM MPU3HAKOB M10100MS.
[IpuMeHATh MONy4YEHHbIE 3HAHWA TNPU  PEIIEHUH TIECOMETPUUYECKUX U
INPaKTUYECKUX 3a/a4.

3HAKOMUTHCS C IOHATHAMU IPe0Opa3zoBaHus MOA00HUS U OJAOOHBIX GUTYD

3 | [lmomaae 16 D0P I'eomeTpus 8 kiacc
000 «Knace»
Bcepoccuiickue MIPOBEPOYHBIE

paboTel. MaTtematurka 8 Kiacc

000 «Knace»

Maremaruka. I'eomerpus 8 kiacc

HHTepaKTI/IBHBIG 3aJaHus

00O «CkaeHnr»

Maremartuka 5-9 knaccel

['AOY BO MIII'Y




I'eometrpus 8 kmacc ®I'AOY [AIIO
«Axanemus MuHnpocBemeHus

Poccumny

HNomamnue 3aganus. ['eomerpus 7-9
KJ1acc

AO «M3narensctBo [Ipocsenienue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas MIKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMIuaaa
IIKOJBbHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHa a
IIKOJILHUKOB

https://mos.olimpiada.ru

[lonatue  momaay.
CBoiicTBa IUIOIIAIEH
reOMETPUUECKUX
¢uryp. Ilpocreiimue
dbopMyITBI TUISt
IUIOIIAgN
TpEyroJibHUKa,

napajienorpamMmma,



https://uchebnik.mos.ru/catalogue
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https://mos.olimpiada.ru/

pomba ¥ Tpamneuum.

[momaagun mogoOHBIX

buryp

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

@opmMynMpOBaTh CBOKMCTBA ILIOLIAIH, BBISICHIATH X HArJISAIHBIN CMBICIL.
BoeiBoauTh opMysbl IIIOMAAN HapajuieiorpaMMa, TPEYrojbHUKa, Tpaneluuu U3
(bopMyIIbI TUIOLIAAN TPSAMOYTOIBHUKA (KBaApaTa).

Haxoaute miomanu ¢puryp, nu300paxEHHbIX Ha KJIETUYaTol Oymare, UCIOJIb30BaTh
pa30ueHNe Ha 4acTu U 1IOCTPOECHHUE.

HaxoauTe momaan nogoOHbIX QUryp.

Bobruucnars miomanu pa3auyHbIX MHOTOYTOJIBHBIX PUTYD.

Pematsb 3a/1a491 Ha I1iomaJb C IMMPAKTUYCCKUM COACPIKAHUCM

4 | Teopema IIudaropa | 18 D0P I'eometpus 8 kiacc
U HavyaJja 000 «AKnace»
TPUTOHOMETPHUH
Bceepoccutickue IIPOBEPOYHBIE

paboTel. MaTtematuka 8 kiacc

000 «Knacec»

Maremaruka. ['eomerpuss 8 Kiacc

NHTEepakTUBHBIEC 3aJaHUS

00O «CkaeHnr»

MaremaTtuka 5-9 kiaccel

'AOY BO MIIT'Y

I'eomerpus 8 kimacc ®I'AOY MIIO
«Axanemusa MuHnpocBeeHus

Poccuny




HNomamnue 3ananusi. ['eomerpus 7-9
KJ1acc

AO «M3parenscTBO [IpocBenienne»

buommorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJImMInuaaa
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIHaaa
IMKOJIBHUKOB

https://mos.olimpiada.ru

Teopema Iludaropa.
[Ipumenenune
teopembl  [Iudaropa
npu peleHun
MPAKTHYECKUX 3a/1a4.
[IponopuroHabHBIE
OTpE3KH B
MPSIMOYTOJIbHOM
TPEYrOJbHUKE.
Cunyc, KOCHHYC,
TAHTE€HC W KOTAHTEHC

OCTPOro yria



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

IIPSAAMOYTOJILHOTO
TPEYTOJIbHUKA.
TpuronomerTpuyeckue
¢ynkuuu yriaos B 30°,
45° n 60°.

OCHOBHEIC BUABI ACATCIIBHOCTH 06yqa}onmxc;1

3HaKOMUTHCS ¢ ucTtopueit Teopemsl [ludaropa.

Joka3zbiBaTh Teopemy [udaropa.

Jloka3plBaTh COOTHOIIEHUS MEXAY MPONOPUUOHAIBHBIMU OTPE3KaMu B
NPSIMOYTOJIbHOM TPEYTOJbHUKE U IPUMEHSATh UX MPU PEIIEHUU TEOMETPUUECKUX
3a/1ad.

Pemate 3amaunm Ha mpumeHeHue Teopembl Iludaropa, B TOM uyunciae ¢
MPAKTUYECKUM COJICP>KAHUEM.

OnpenensT OCHOBHBIE TPUTOHOMETPUYECKHE (YHKIIMU yIia C IOMOIIBIO
IPSIMOYTOJIBLHOTO TPEYroJbHUKA, COCTaBJISITh TabIUIly 3HAYCHUN
TPUTOHOMETPUYECKUX (DYHKILUM JIJIT OCHOBHBIX YTJIOB.

[IpuMeHSTh OJIyYEHHBIE 3HAHUSA U YMEHHSI ITPU PEIICHUU NPAKTUYECKUX 3aa4.

3HAKOMUTHCS C UCTOPHUEN Pa3BUTHUSI TPUTOHOMETPUH

S5 | Yrasl u| 20 D0P I'eomeTpus 8 knacc
YeTBIPEXYroJIbHUKH, 000 «AKnace»
CBSI3aHHbIE c
OKPY/KHOCTBIO Bcepoccuiickue IIPOBEPOYHBIE

paboTel. MaTtematurka 8 Kiacc

000 «Knace»

Maremaruka. I'eomerpus 8 kiacc

HHTepaKTI/IBHBIG 3aJaHus

000 «CxkaeHnry»

Marematuka 5-9 kiaccel




I'AOY BO MIII'Y

I'eometrpus 8 kmacc ®I'AOY [AIIO
«Axanemust MuHnpocBemeHus

Poccumny

Homamnue 3amganus. ['eomerpus 7-9
KJ1acc

AO «M3narensctBo [Ipocsenienue»

bubmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas MIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMIuaaa
IIKOJBHUKOB

https://vos.olimpiada.ru

MockoBcKas OoJIMMITHAJA
[IKOJIbHUKOB

https://mos.olimpiada.ru

Brucaudbie
LIEHTPaJIbHbIE

Yo

KacaTeJIbHOU

u
YTJIBL,
MEKTY

n

XOpA0H. YTIbl MEXIY

XopaaMu

CEKYIIUMHU.

u
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Bniucannsie 51
ONMCAHHBIE
YEeThIPEXYTOJIbHUKH.
CBoiicTBa U NPU3HAKU
BIINCAHHOTO
YEeThIPEXYTOJIBHUKA.
B3aumHoe
PacCIIONOKEHHE JIBYX
OKPYKHOCTEM.
Kacanue
OKpykHOCTeH. O01IHE
KacaTelbHbIE K JABYM

OKPYKHOCTSM

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

@opMyIUpOBaTh OCHOBHBIE ONPEACIICHUS, CBSI3aHHBIE C YyIIaMH B Kpyre
(BOMCAHHBIN YToJ, IIEHTPATbHBIA YTrom).

HaxonuTh BOMcCaHHBIE YIJIbI, ONUPAIOLIMECS HA OIHY AYTY, BBIYUCIATH YIJIbI C
NOMOIIBIO TEOPEMBI O BIMCAHHBIX yIrjaX, TEOPEMbl O  BIHMCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBath, B TOM 4YHCIIE C TMOMOIIBIO HMU(PPOBBIX PECYpPCOB, BIHCAHHBIE U
ONMCAaHHBIE YETHIPEXYTOJIbHUKH, BBIBOJUTH UX CBOWCTBA U IIPU3HAKHU.

Hcnonp30BaTh 3TH CBOMCTBA U MMPU3HAKU IIPU PEIICHUN 3314

6 | [loBTOpEHME, 10 D0P I'eomeTpus 8 knacc
00001IeHHe 3HAHU I 000 «Knace»
Bcepoccuiickue MIPOBEPOYHBIE

paboTel. MaTtematnka 8 Kiacc

000 «AKmace»




Maremaruka. ['eomerpuss 8 Kiacc
NuTtepakTuBHbBIC 3a0aHUs

000 «Ckaenry»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

I'eomerpuss 8 kmacc ®I'AOY AIIO
«Axanemus MuHnpocBemeHus

Poccuny

Jomamuue 3amganus. ['eomerpust 7-9
KJ1acc

AO «M3natensctBo [IpocBenienue»

bubmmorexa MDOIII

https://uchebnik.mos.ru/catalogue

Poccwuiickas 35ekTpoHHAs MIKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJIMMITHAZA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MocKkoBCKas OoJIMMITHAJA
[IKOJIbHUKOB

https://mos.olimpiada.ru

[ToBTOpEHUE

0000111eHUE



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
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KiIacca

OCHOBHBIX TIOHATUU U

METOJI0OB Kypca 7-8

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

4acTAMU Kypca

Pemrate 3a1aun Ha MOBTOPEHHE, WLTIOCTPUPYIOIIME CBA3U MEXKAY Pa3IMYHBIMU

I'eomeTpus 9 kiaace

TPEYroJibHUKOB

Ne | Tema KonuuectBo | DnekTpoHHbBIE o0pa3zoBaTeIbHbIC
4acoB pecypchl
9 kaacc 102
1 | Pemenue 22 D0P I'eomeTtpus 9 kiacc

000 «Knacc»

Maremaruka. I['eometpuss 9 kiacc
HNHTepakTUBHBIE 3aaHUs

00O «Cxkaenr»

Maremaruka 5-9 kiaccol

'AOY BO MIIT'Y

['eomerpus 9 wimacc ®I'AOY AIIO
«AxkageMust MuHnpocBemeHus

Poccun»
Homamaue 3amanus. ['eomerpus 7-9

KJ1accC

AO «M3parensctBo [IpocBemenue»

buomuorexa MOIII




https://uchebnik.mos.ru/catalogue

Poccuiickas anekTpoHHas MIKOJIa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMIIMaJa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckast oJInMIIhaga
IKOJILHUKOB

https://mos.olimpiada.ru

Cunyc, KOCHHYC,
TaHreHc yraoB ot 0 10
180°. OcHoBHOE
TPUTOHOMETPUUYECKOE
TOXeCTBO. DOpMYIIbI
IPUBECHUS.
Pemenue
TPEYTrOJIbHUKOB.
TeopeMa KOCUHYCOB U
TEOpPEMA CUHYCOB.
Pemenue
IIPAKTUYECKUX 3a7a4 C
VCIIOJIb30BAHUEM
TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.
Tpuronomerpruyueckue
bopmyIibl InI:|

Iiomaau
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TPEYTOJIbHUKA,
rapasuiesiorpamma.
dopmyna I'epona.
dopMysia  miIoOWIAAA
BBIITYKJIOTO

YEeThIPEXYTOJIbHUKA

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

dopMyIupOBaTh OMPEICICHUS] TPUTOHOMETPUIECKUX (PYHKIIUI TYTBIX U IPSIMBIX
yTJIOB.

CocraBnarh TaONMIy 3HAYEHUM TPUTOHOMETPUUYECKUX (PYHKIMM JJIT OCHOBHBIX
yriioB ot 0 1o 180°.

BBIBOIUTH COOTHOIICHUS MEXTY TPUTOHOMETPUUECKUMHU (PYHKITUSIMHU.
BeiBomute  mpocrteimme  GopMysibl  TIPUBEICHHUS U3  T€OMETPUUYECKHUX
COOOpaXeHUH.

BbIBOIUTH TEOpEMY KOCHHYCOB M TEOPEMY CHUHYCOB (C paJlycoOM OIHCAHHOU
OKPYKHOCTH).

Pemrate 3agaum o reOMETPHUM C UCIIOJIB30BAHUE TEOPEM KOCMHYCOB U CUHYCOB,
HAXOJIUTh PaNnyC OITMCAHHOW OKPYKHOCTH.

Pemlate mnpakTHyeckwe 3aJayd, CBOJASIIMECS K HAXO0XKACHUIO Pa3IMYHBIX
AJIEMEHTOB TPEYT OJIbHHUKA

BreiBoguth Tpuronomerpudeckue (HOpMysbl IS TUIOMIAAM TPEYrOJIbHUKA,
napaenorpamma, ¢dopmyrny ['epona, ¢dopMmyny IIIOmaad  BBITYKIOTO
YETBIPEXYTOJbHUKA.

Pemiats 3a1a4u ¢ UCMIOIB30BAHUEM U3YyUYEHHBIX TEOPEM U COOTHOIIEHUN.

Pemats MMPAKTHYCCKUC 3ada491 Ha HAXOKACHUC TUIOIAaaAn C IPUMCHCHHUCM JaHHBIX

bopmyn

2 | [onooue 12 D0P I'eomeTtpus 9 xmacc

TPeyroJbHUKOB 000 «AKnacc»




Maremaruka. ['eomerpuss 9 kmacc
NuTepakTUBHbBIC 3aaHUs

000 «Ckaeunry»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

['eomerpus 9 wimacc ®I'AOY AIIO
«Axanemus MuHnpocBemeHus

Poccuny

Homamaue 3amanus. ['eomerpus 7-9
KJ1acc

AO «M3natensctBo [IpocBenienue»

bubmmorexa MOIL

https://uchebnik.mos.ru/catalogue

Poccwuiickas 35ekTpoHHAs MIKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OJIMMITHAZA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MocKkoBCKas OoJIMMITHAJA
[IKOJIbHUKOB

https://mos.olimpiada.ru

Xopasl U 1oA0OHbBIE

TPEYTrOJIbHUKHU B
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OKPY’KHOCTH.

Teopema 0
MPOU3BE/ICHUU
OTpE3KOB XOp/I,
TEOPEMBI 0
POU3BEACHUUN

OTPE3KOB  CEKYIIUX,
TeOpeMa O KBajJpare
KacCaTeJIbHOM.
IIpumeHenue pH
pelleHuun
reOMETPUUECKUX
3ajay.

Teopembl UYeBnl wu
Menenas. Ilonarue o

T'OMOTCTHH

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

Jloka3piBaTh TEOPEMBI O TMPOU3BEACHUM OTPE3KOB XOpJ, TEOPEMBI O
MPOU3BEJCHUM OTPE3KOB CEKYIIMX, TEOPEMY O KBajpaTe KacaTeIbHOU, TEOPEMBI
Yesnl 1 MeHenas.

HccnenoBath, B TOM 4YHCJIE C IOMOIIBIO IUGPOBBIX PECYpPCOB, H3ydaeMbIc
KOH(HUTypaIny.

[IpuMeHTh JaHHBIE TEOPEMBI IIPU PEIICHUU T€OMETPUUECKUX 3a/a4.
3HAKOMUTBHCS C MOHSITHEM O TOMOTETHH, C €r0 NMPUMEHEHHEM, B TOM YHUCJIC B

MMPAKTUYCCKUX CUTYyallUAX

3 | MeTtoa koopauHaT 10 D0P I'eomeTtpus 9 xmacc
000 «Knace»

Maremaruka. ['eomerpuss 9 kiacc

HHTepaKTI/IBHBIe 3aJaHus




000 «Ckaenry»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

['eomerpus 9 kimacc ®I'AOY [AIIO
«Axanemus MuHnpocBemeHus

Poccuny

HNomammuue 3amanusi. ['eomerpus 7-9
KJ1acc

AO «M3natensctBo [Ipocseienue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas MIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJImMnuaaa
IIKOJILHUKOB

https://vos.olimpiada.ru

MockoBcKas OoJIMMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

YpaBHeHHE PSAMON Ha
IUIOCKOCTH.  YTJIOBOM
KO3 (UILIUEHT u

CBOOOJHBIM YJICH, HMX
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TEOMETPUYECKUI
CMBICIL.
[TapamnenbHOCTH u
NEPHEHANKYJISIPHOCTD
TIPSIMBIX (uepes
YIJIOBOM

k03 puLeHT).
YpaBHeHUE
OKPYKHOCTH.
Haxoxnenue
MIEPECCUYEHU
OKPY>KHOCTEH 151
MPSIMBIX B
KOOpJMHATAX.
dopMyrna paccTOSHUS
OT TOYKH J0 IIPSIMOM.

[ Imomans
napajuiesiorpamMmma B
KOOpPAMHATAX, IOHATUE
00 OpHEHTHPOBAHHOM
TUTOLLAH.
[Ipumenenne wmerona
KOOpJMHAT B
IIPAKTUYECKH-
OPUEHTHUPOBAHHBIX
FEOMETPUYECKHUX

3agadax

OCHOBHBIEC BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1

OcBauBaTh TIOHATHE MNPSIMOYTOJBHOM CHUCTEMBI

KOOpAHWHAT TOYKH.

KOOpJAMHAT,

JNEKapTOBBIX




BriBOAUTE ypaBHEHU NIPSAMOUN B KOOpAUHATAX, YPABHEHUE OKPYKHOCTH.
BriaenaTs MOIHBIA KBaAPAT U1 HAXO0XKIACHUS LICHTPA U paguyca OKPY>KHOCTH 110
€€ ypaBHEHHUIO.

Haxonute TOYKM niepecedeHuss NPsIMBIX U OKPYKHOCTEH B MPSIMOYIOJBbHOMN
CHUCTEME KOOpIHUHAT.

PemaTe 3a1a4n Ha HAXOXKACHUE PACCTOAHUS OT TOYKU A0 HPSIMOMU.

BreiBoauThs GopMyiy 1uioniaau napauieiorpaMmma B KOOpJAWHATaX, 3HAKOMHUTBCS
C IIOHATUEM OPUEHTUPOBAHHOW IUIOLIAIH.

IIpumenaTs METOJ KOOpAMHAT B IIPAKTUYECKU-OPUECHTUPOBAHHBIX
FeOMETPUUYECKUX 3aJadyax, HMCCIEN0BAaTh IPUIIOKEHHUS METOJa KOOpAHMHAT B
BBIUMCIUTEIHHON MaTeMaTUKe U HH(POPMATHUKE.

Hcnonb3oBaTh HU(GPOBBIE pECypCHI 1715l MOCTPOSHUS U UCCIIET0BAHUIA.

3HAKOMHUTLCS C HCTOpHCfI Pa3BUTHUA TCOMCTPHUH, HCTOpHGfI MCTOAAa KOOpAUHAT

4 | BekTopsl 20 D0P I'eomeTpus 9 knacc
000 «AKnace»

Maremaruka. I['eometpuss 9 kiacc

NHTEepakTUBHBIE 3aJaHUS

00O «CxaeHr»

MaremaTtuka 5-9 kiaccel

'AOY BO MIIT'Y

['eometpus 9 wimacc ®I'AOY AIIO
«AxanemMus MuHnpocBeeHus

Poccuny

Jlomamaue 3amanus. I'eomerpus 7-9
KJ1acC

AO «M3parensctBo [IpocBemenue»




bubnunorexa MOILI

https://uchebnik.mos.ru/catalogue

Poccuiickas a5exkTpoHHas mkoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMIHaaga
[IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas oJIMMITHaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

BekTopst Ha
IJIOCKOCTH.
Cnoxenue u
BBIUMTaHUE

BEKTOPOB — TIpaBUja
TPEYroJbHUKA u
napajienorpaMmma.
YMHOKEHHE BEKTOpa
Ha YUCJIO.
Koopannatsr
BekTOpa. ClioeHue u
BBIYMTAHUE BEKTOPOB,
YMHOKEHUE BEKTOpa
Ha YUCIIO0 B

KOOpJIMHATAX.
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IIpumenenue
BEKTOPOB B (hU3HKE,
LEHTp Macc.

[Tonstue o 6a3uce (Ha
IIJIOCKOCTH ).
Paznoxenus
BEKTOPOB 10 0a3ucy.
Cxanspnoe
IPOU3BEACHHUE
BEKTOPOB,
reOMETPUYECKUN
CMBICII U BBIPAKEHHUE
B JeKapTOBBIX
KOOpIMHATAX.
JucTpuOyTHBHOCTH
CKAJIIPHOTO
IPOU3BE/ICHMUSI.
CxanspHoe
IIPOU3BE/ICHHE u
IPOELIIPOBAHUE.
[Iprumenenue
CKaJIIPHOTO
IPOU3BEICHHUS
BEKTOPOB TUIst
HAXOXJICHUS JUIMH U
yTJIOB.

Pemenue
Tr€OMETPUUYECKUX

3agady C IIOMOIIbIO




CKaJISIPHOTO

MPOU3BEICHUS

OCHOBHEIC BHUABI ACATCIIBHOCTHU 06yqafoumxc;1

BBoauTh BEKTOpHI KaK HANpaBICHHBIE OTPE3KH, UCCIEAO0BATH I€OMETPUUYECKUN
(nepemernienue) U GU3NYECKU (CUIa) CMBICIIBI BEKTOPOB.

3HaTh ONPEACIICHUS CYMMbI U pPa3HOCTHA BEKTOPOB, YMHOKEHUSI BEKTOPA Ha YUCIIO,
UCCJIEI0OBATh TEOMETPUYCCKUM U (PU3UUECKUM CMBICI STUX OTEpaIiuii.

Pemate reoMeTprdeckue 3a1a4u ¢ UCTOJb30BAHUEM BEKTOPOB.

UccnenoBath CBSI3b BEKTOPOB C TMOHATUSMHU PABHOJCUCTBYIOIIEH CHUI U
paBHOBECHUSl CHWJI, IPUMEHSATH BEKTOPBHI K MPOCTEHINIMM 3aJa4aM MEXAHUKU U
CTaTHKHU.

PacknanpiBaTh BEKTOp MO JIBYyM HEKOJJIMHEAPHBIM BEKTOpPaM, PACKJIaJIbIBaTh
BEKTOPhl CHUJ C TIOMOIIBIO TMPOCHUPOBAHUA U  TPUTOHOMETPUUYECKUX
COOTHOIIICHUM.

OnpenensaTe CKaIApPHOE TMPOU3BEICHUE BEKTOPOB T'€OMETPUUECKA U B
KOOpJIMHATaX, JOKa3bIBaTh PABHOCUIBHOCTD ONPEACIICHUN U TUCTPUOYTUBHOCTD
CKaJIIPHOTO MPOU3BEICHUS.

Bpruucisate cymMMy, pPasHOCTh M CKAISPHOE MPOU3BEICHUE BEKTOPOB B
KOOpJIMHATAX.

[IpumMeHATh CKaIApHOE MPOU3BEACHUE TSI HAXOKICHUS JJIUH U YTJIOB.
HUccnenoBaTh  CBSI3b  CKAJISIPHOTO  MPOU3BEIECHUS W OPTOTOHAJIBHOTO
NPOCIUPOBAHUS, IPUMEHSTH B 3a/1a4ax.

Pemats reomeTpuueckue 3agaun ¢ TOMOIIBIO CKAJISIPHOTO MPOU3BEICHHUSL.
Pemarpe 3amaun Ha TPAKTHUYECKOE MPUMEHECHHE CKAISPHOrO MPUIOKEHUS B

¢dusnke (BIUYUCICHUE pa0OTH B MEXaHUKE)

5 | Janna oxpy:xkHocTH | 16 O0P I'eometpus 9 kiacc

U IJI0IIab Kpyra 00O «AKnacce»

Maremaruka. ['eomerpuss 9 kiacc

HHTepaKTI/IBHBIe 3aJaHus




000 «Ckaenry»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

['eomerpus 9 kimacc ®I'AOY [AIIO
«Axanemus MuHnpocBemeHus

Poccuny

HNomammuue 3amanusi. ['eomerpus 7-9
KJ1acc

AO «M3natensctBo [Ipocseienue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas MIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJImMnuaaa
IIKOJILHUKOB

https://vos.olimpiada.ru

MockoBcKas OoJIMMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

[IpaBunbHbIE
MHOTOYTOJIbHUKH,
BBIYMCIICHUE 150,

yieMeHToB. Uncio T u
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JUIMHA ~ OKPYHOCTH.
JnmuHa IyTH
OKPYXHOCTH.
Panuannas mepa yria.
[Lnomane kpyra u ero
AJIIEMEHTOB (CEKTOopa U
CEerMeHTa).
Brruucnenue
NEPUMETPOB u
) 11EDI(S7 ¢uryp,
BKJTFOUAOIIINX

AJIEMEHTHI KpyTa

OCHOBHEIC BHUObBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

@opMyIUpOBaTh OINPEAECIECHUE MPABWIBHBIX MHOTOYTOJIBHUKOB, HAaXOIHWTh HX
AJIIEMEHTHI.

[lonb30BaTbCs TOHATHUEM [JIMHBI OKPYXHOCTH, BBEAEHHBIM C IOMOIIBIO
IPaBUJIbHBIX MHOTOYTOJBHUKOB, ONIPENEIIATh YUCIIO T, JUIMHY IYTH U PAJUAHHYIO
Mepy yria.

[TpoBOAMTE TIEPEXO/T OT PAAMAHHON MEPHI YIJIa K TPayCHON U HA0OOPOT.
OnpenensaTe mIomaab Kpyra.

BreiBoguTs popMyibl (B rpagyCcHOM U paguaHHOW Mepe) JJIs ITMH YT, TJI0Maaei
CEKTOPOB U CErMEHTOB.

Brruucnsare miomaaun CJIOXHBIX (bHpr, BKIIIOYAIOIIHNX 3JICMCHTBI OKPYKXHOCTH

(kpyra).

HaxoauTh momany pa3IndHbIX GUTYD B 3aJ1adax peaIbHOMW KU3HU

6 | /ABH:KeHUS 10 O0P I'eometpus 9 kiacc
TUIOCKOCTH 000 «Knace»

Maremaruka. ['eomerpuss 9 kiacc

HHTepaKTI/IBHBIe 3aJaHus




000 «Ckaenry»

Marematuka 5-9 kiaccel

['AOY BO MIII'Y

['eomerpus 9 kimacc ®I'AOY [AIIO
«Axanemus MuHnpocBemeHus

Poccuny

HNomammuue 3amanusi. ['eomerpus 7-9
KJ1acc

AO «M3natensctBo [Ipocseienue»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas s5ekTpoHHas MIKoJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJImMnuaaa
IIKOJILHUKOB

https://vos.olimpiada.ru

MockoBcKas OoJIMMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

[enTpanbHas
CUMMETpPHUSI.
LlenTpanbHO-

CUMMCTPHUYHEIC
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¢urypsl.  IloBopor.
OceBas  cummeTpus.
durypsl,
CHUMMETPUYHBIC
OTHOCHUTEIIBHO
HEKOTOPOU OCH.
[TapannenbHbIi
NIEPEHOC.

[TonsTne NBUXKEHUS U
ero CBOMCTBA.
PaBenctBo duryp.
[IposiBrienus
CUMMETPHUU B
IpUpPOJE, KUBOIMCH,
CKYJBIITYpE,
apXUTEKTYpE.
Kommno3uiuu
JIBMOKCHUN
(mpocreitiue
IPUMEDHI).
[Iprumenenue B
reOMETPUUECKUAX

3aJadax

OcHOBHEIE BHUABI ACATCIIBHOCTH 06yqa101111/1xc;1

Pa3oupath npumepbl, WLTIOCTPUPYIONINE MOHITHUS ABUKEHUS, LICHTPOB U OCEil
CUMMETPUHU.

@opmMynUPOBATH ONPEACIEHUS IBUKEHUS TUIOCKOCTH, MApAJIEIBHOrO IIEPEeHOca,
MMOBOPOTA, LIEHTPAIBLHON U OCEBOM CUMMETPHH.

JIoka3bIBaTh X CBOMCTBA, HAXOAUTh HEMOABUKHBIE TOUKH, OCH CUMMETPUH.

HaxoauThs HEHTPBI U OCH CUMMETPUIN MTPOCTEHIIUX PUTYP.




[IpumensaTs  mapajienbHBIM  MEPEHOC W CUMMETPUIO TIPU  PELICHUH
F€OMETPUUYECKHX 3a/1ay.

Ucnonw3oBath 1udpoBbIE pecypchl i TMOCTPOCHUN H  HCCIIEIOBaHUI
npeoOpa3oBaHU MIIOCKOCTU U KOMITO3UIINU JBUKESHUM.

3HAKOMHUTLCS C MMPOABJIICHUAMU CUMMCTPHH B IIPUPOAC, )KUBOIIMCH, CKYJIBIITYPC,

apXUTEKType

7 | lloBTOpEHME, 12 O0P I'eomeTpus 9 knacc
00001IEHME, 000 «iKnaccy»
cucTeMaTU3alus
3HAHMH Maremaruka. I['eomerpuss 9 kiacc

HHTGpaKTI/IBHBIG 3a1aHuA

00O «Cxaenr»

Marematuka 5-9 kiaccel

'AOY BO MIII'Y

['eomerpus 9 kimacc ®I'AOY AIIO
«AxaneMus MuHnpocBeleHus

Poccuny

HNomamnue 3amanus. ['eometpus 7-9
KJ1acc

AO «M3patenscTBO [IpocBemnienue»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Pocculickas 35ekTpoHHAs MIKOJIA.

https://resh.edu.ru/subject/3/5/
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Bceepoccuiickas oJIMMIIMazaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas oJuMIIMaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

IToBTOpEHUE

OCHOBHBIX MHOHSITHH H
METO/I0B KypcoB 7—9
KJIacCOB, 000OIIEHNE
u CHCTEMAaTU3aIHs

3HAHUN

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06y‘{aIOI[II/IXC}I

CBoOomHO omepupoBaTh TMOHATUSAMHU: GuUTypa, TOYKa, MpsMas, Yrod,
MHOTOYTOJIbHUK, PAaBHOOCAPECHHBIW W  PABHOCTOPOHHHH  TPEYTrOJbHHUKH,
IPSMOYTOJIBHBIN TPEYTOJbHUK, MeJIMaHa, OUCCEKTPUCA U BHICOTA TPEYTOJbHUKA,
napajiesiorpaMMm, pomO, TPSAMOYTOJIBHUK, KBajpaT, Tpamelus; OKPYKHOCTb,
KacaTeJIbHas; PaBEHCTBO M MoJI00ue (GUTYp, TPEYTroIbHUKOB; MapauIeIbHOCTh H
NEPIECHAUKYIIPHOCTh  MPSIMBIX, YrOJd  MEXIYy MPAMBIMH, CHUMMETPHUSA
OTHOCHUTEIBHO TOYKH W MPSAMOM; UINHA, PACCTOSHUE, BEJIWYUHA YIJIa, TIJI01IA/Ib,
MIEPUMETP.

Hcnons3oBaTh (GopMysIbl: MEpUMETpa M ILIOIIAJAM MHOTOYTOJBHHKOB, JJTHHBI
OKPY>KHOCTH H IUIOIIAAN KpyTa, 00BbEMa MPSMOYTOIBHOTO IMapajijIe/IeTUIe a.
CBoOOTHO oOmepupoBaTh TOHATHAMH: NPSIMOYrOJIbHAs CHUCTEMa KOOpPJHMHAT,
BEKTOP; MCIIOJb30BaTh 3THU MOHATHS JJISI NPEACTABICHUSA JTAHHBIX W PEUICHUS
3a/1a4, B TOM YHCJIE U3 IPYTHX YICOHBIX TPEIMETOB.

Pemars 3agaun Ha MOBTOPEHUE OCHOBHBIX MOHSTHW, WJUTIOCTPALMIO CBS3EU
MEXY Pa3IMYHBIMU YaCTSIMU Kypca.

BobiOupath MeTO 1151 pelieHus 3aauH.



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

OPHUCHTUPOBAHHLIX 3aa4ax

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUA B CMCIKHBIX 06J'IaCT§IX, B IIPAKTHUKO-

BeposiTHOCTB M cTaTHCTHKA 7 KJ1acce

Ne | Tema KonuuectBo | DnekTpoHHBIE 00pa3oBaTelIbHbIE
4acoB pecypchl
BepositTHOCTB u|34
CTATHCTHKA
7 kiacc
1 | [IpeacraBiaeHue JaHHBIX |4 Marematuka. BeposiTHOcTh U

CTaTHUCTHKA. I/IHTepaKTI/IBHBIG
3alaHUA. 7-9 Kmaccel

00O «Cxaenr»

BepositHocTh M cratucthka. 7
KJ1acc

00O «CBEPOEPA3OBAHUE»

bubmmorexa MDOII

https://uchebnik.mos.ru/catalogue

Bcepoccuiickas OoJIMMITHAJA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkasg OoJINMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

HpeI[CTaBJ'ICHI/Ie JaHHBIX B

BUJIC TaOJIHII, JUArpaMM.
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3arnoyiHeHue Ta0INII,
YTCHHE © IOCTPOCHHUE
CTOJIOMKOBBIX

(cTon0yaThiX) U KPYrOBBIX

JUarpamM.
UreHue rpauKoB
peaTbHBIX MPOILIECCOB.

N3Bneuenune nHpopManuu
U3 JAuarpaMM M TaOJHil,
UCIIOJIb30BAHUE u
UHTEpIpeTalus TaHHbIX.

[Ipaktuueckas pabora

OCHOBHEIC BHUObBI ACATCIIBHOCTH 06y‘IaI-OIIII/IXC$I

OcBauBaTh CIIOCOOBI MNpCaACTABICHUA CTATUCTUYCCKUX JaHHBIX KW YHCIOBBIX

MaCCHUBOB C ITOMOIIBIO Ta6J'II/IH U auarpamMm C HCIIOJIb30BAHUCM AKTYaAJIbHBIX U

BaXXHBIX JaHHBIX (I[GMOFpa(bI/ILIGCKI/Ie JAaHHBIC, IIPOU3BOACTBO IIPOAYKIIUH,

OOIIECTBEHHBIE U MPUPOIHBIC SIBICHUS).

N3yyaTe MeTonbl pabOThl ¢ TaOJIMYHBIMU U TPAPUUECKUMU TPEACTABICHUIMHU

JAHHBIX C TIOMOIMIBIO TU(POBBIX PECYPCOB B XOJI€ MPAKTUIECKUX paboOT

2 | OnucareabHast 8

CTAaTHCTHKA

Marematuka. BeposTHOCTE U
CTaTUCTHKA. NHTepakTuBHBIE

3aaHusa. 7-9 Kiaccel

00O «CkaeHnr»

BepostHOoCTh W cratuctuka. 7

KJ1accC

00O «CBEPOBPA3OBAHUE»

buomuorexa MDOIII

https://uchebnik.mos.ru/catalogue
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Bceepoccuiickas oJiMMIuaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas oJuMIIMaga
IIKOJIbHUKOB

https://mos.olimpiada.ru

OmnucarennHas
CTaTUCTHKA: cpeaHee
apumeTHIecKoe,
MeJHhaHa, pasmax,
HauOOoJIbIIIEE 51

HauMMEHbIIIeEe  3HAYCHUS,
KBapTHJIH, cpenHee
FapMOHUYECKOE, CpEaHEE
FapMOHUYECKOE YUCIIOBBIX
JIAHHBIX.

[TpakTudeckas pabora

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

OcBauBaTh MOHATHS: YHCIOBON MaccuB (HaOOp), Mepa IEHTpa, B TOM YHCIIE
cpennee apudmMeTuIecKoe, MeuaHa, 4acToTa 3SHAUCHHUS

OnuceiBaTh CTATUCTUYECKUE JaHHBIC C TIOMOIIBIO CPETHETO apu(PMETHIECKOTO U
MeauaHbl. Pemars 3agaun.

N3yyaTh CBOWCTBA CpEIHUX, B TOM YHUCIE C MOMOIIBIO ITU(POBBIX PECYPCOB, B
X0/ MPAKTUYECKUX PadoT.

OcBauBaTh MOHATHS: HAUOOJIbIIIEE U HAMMEHbIIIEEe 3HAUEHUS YHCIOBOTO MacCHBa,

pa3Max, KBapTUJIb.
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Pemare 3amaum Ha BBI60p crnoco0a ONMMCaHUsS MAacCCHBOB B COOTBETCTBUH C

HpHpOI[OfI JaHHBIX WU OCIAMHA UCCIICA0OBAaHHUA, B TOM YHUCJIC B XOJ€ HpaKTI/I‘-ICCKOﬁ

paboThI
3 | Cyvaiinas Marematuka. BeposTtHOCTE U

H3MEHYMBOCTh CTaTHUCTHKA. NHTepakTuBHbBIE
3ajaHus. 7-9 Kjaacchl
00O «CxkaeHnr»
BepostHOoCTh M cTaTuCTHUKA. 7
KJ1acc
000 «CBEPOBPA30OBAHUME»
bubmmorexa MDIII
https://uchebnik.mos.ru/catalogue
Bcepoccutickas oauMMOuaza
IIKOJbHUKOB
https://vos.olimpiada.ru
MockoBckas oJIMMITHa a
IIKOJILHUKOB
https://mos.olimpiada.ru

[Ipumepsl CIIy4aliHOM

M3MEHUYMBOCTHU npu

U3MEPEHHSAX, B MACCOBOM

MPOU3BOJICTBE; TCHACHIIUH

W clydailHble KoJieOaHus,

rpyHIupoOBKa JIaHHBIX,

MpeICTaBICHUE

CIy4allHOM M3MEHYMBOCTHU
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C TIIOMOIIBI JHArPaAMM;
YaCTOTbI 3HAYCHUM;
CTaTUCTHYECKAs
YCTOWYHUBOCT.

[Ipaktuueckas pabora

OCHOBHEIC BHUABI JCATCIIBHOCTHU 06yqa}0umxc;1

OmnuceIBaTh HaHHBbIC C TIOMOHIIBIO TPYIIHUPOBKH, CTPOUTH THUCTOTI'PAMMBI,
BbIABUI'aTh HpOCTCﬁHIHC T'HITIOTC3HbI.

OcBanBaTh I‘pa(i)I/I‘ICCKI/IC MpCaACTABICHUSA Pa3HbIX BHUOOB cnyqaﬁHoﬁ
U3MCHYHMBOCTH, B TOM YHCJIC C IIOMOIIBIO I_II/I(prBBIX peCypCcoB, B XOAC

PAKTUYECKON paboThI

4 | Beegenne B Teopuio |4 Marematuka. BeposATHOCTh U
rpagos CTAaTUCTHUKA. NuTepakTuBHBIE

3amaHus. 7-9 Kiaccel

00O «Cxkaenr»

BepostHoCTh W cTatucTthka. 7

KJ1accC

00O «CBEPOBPA3OBAHUE»

bubmmorexa MDOII

https://uchebnik.mos.ru/catalogue

Bcepoccuiickas OoJIMMITHAgA
IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKasg oJIMMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru
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I'pad, Bepmmna, pedpo.
Crenensp BepimmnHbl. Yucno
pédep u  cymmapHas
CTENeHb BEPILHH.
IToHaTHE O  CBA3HBIX
rpadax. [Tytu B rpadax.
Henu wm uwmkael. O0xon
rpada (i1epoB MyTh).
[Tonsitue 00
OpUEHTUPOBAHHOM Tpade.
Pemenue 3a/1a4 C

OMOIIIbI0 rpad)oB

OCHOBHEIC BHUObBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

OcBauBath MoHATHS: Tpad, BepuuHbI U péOpa rpada, cTeneHb, MyTh B rpade,

[N ¥ UKIIbI, TyTh B Tpade, miockuid rpad, CBI3HBIN rpad), OpUEeHTUPOBAHHBIHI

rpad.

Pematp 3aJa4 Ha INIOUCK CYMMBI CTEIICHEH BCPIIHWH rpa(ba, Ha IIOMCK O6XO,ZIa

rpada, Ha TTIOUCK IMyTel B rpadax.

Hcnonb3oBaTh Tpadbl MpU pEIICHUH 3a1ad U3 anreOpbl, TEOMETPUHU, TCOPUU

BEPOSATHOCTEM, IPYTUX PEIMETOB

5 | Jloruka 3

Maremaruka. BeposTHOCTE H
CTaTUCTHKA. NHTepakTuBHbBIE

3aaHusa. 7-9 Kiaccel

00O «CxaeHr»
BepositHOoCTh M craTucTHKA. 7
KJ1acc

00O «CbEPOBPA3OBAHUME»

buomuorexa MDOIII
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Bceepoccuiickas oJiMMIuana
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckast oJIuMIIaga
[IKOJILHUKOB

https://mos.olimpiada.ru

YT1BepKACHUS u
BBICKA3bIBAHMUS.
Otpunanue yTBEpKIACHUSA,

YCIIOBHBIC  YTBCPIKICHUA,

oOpaTtHbIe u
PaBHOCHIIbHBIC
YTBEPIKICHUS;
HEO00XOIUMBIE u

JNOCTaTOYHBIE  YCJIOBUA,
CBOMCTBA U PU3HAKHU.
[IpoTuBOMOIOKHBIE
YTBEPKICHUS,
JI0KA3aTeJIbCTBA oT

IIPOTUBHOT'O

OcHOBHEBIE BHUABI ACATCIIBHOCTH 06yqafom1/1xc;1

N3yyaTh BUAB yTBEPKIACHHUN U BHICKA3bIBAHUM.

OcBauBaTh C€MocoObl TMOCTPOEHUS YCJIOBHBIX YTBEPKICHUM, TOKa3aTEIbHBIX

paccyxaeHul, (GOpPMYJIHPOBKH TEOPEM, BBIPAYKAIOIMIMX CBOMCTBA W TPHU3HAKH,

MECTOAbI MAaTCMATHYCCKHUX N0KAa3aTCIIbCTB
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6 | BeposiTHOCTH M 4acToTa | 5 Marematuka. BepoATHOCT W
CJAYYalHHOro0 cOOBLITHS CTaTHCTHKA. NHuTepakTuBHbBIE

3aaHud. 7-9 Kiacchel

000 «Ckaenr»

BepostHOCTh M cTaTUCTHKA. 7
KJIacC

00O «CBEPOBPA3OBAHUME»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa a
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIINaaa
IIMKOJBbHHUKOB

https://mos.olimpiada.ru

CiyyaliHbI AKCIIEPUMEHT
(ombIT) ®  ciy4aillHOE
coObITHE.

BepositHocTh M wactoTa
CITy4aliHOTO COOBITHS.
Ponp MamoBeposTHBIX U
MPaKTUYECKU
JIOCTOBEPHBIX COOBITUH B
MpUpPOJIe U B OOIIECTBE.

[IpakTuueckast pabora

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1
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OcBauBaTh MOHATHS: CIIyYalHBIN OMBIT U CIIy4ailHOE COOBITHE, MAJIOBEPOSITHOE U

IMPAaKTUYCCKH JOCTOBCPHOC coObITHE.

N3yyaTh 3HaYMMOCTb MaJIOBEPOSITHBIX COOBITHM B MpUpOJE M OOIIECTBE Ha

BAXHBIX MpUMepax (aBapuH, HECUACTHbIE CIllyyad, 3allldTa MEPCOHAJIBHOU

uH(popmaIum, nepegaya JaHHbIX).

N3ydarh posib KJIACCHUUYECKUX BEPOSITHOCTHBIX MOjeied (MOHeTa, HWrpajbHas

KOCTb) B TEOPUU BEPOATHOCTEH.

Ha6JIIOI[aT]':: N U3Yy4aTb 4aCTOTY COOBITHH B IMPOCTHIX SKCIICPUMCHTAX, B TOM YHUCJIC

C TIOMOIIIBIO ITU(PPOBBIX PECYPCOB

7 | O0001IeHUe, KOHTPOJIb | 5

Marematuka. BeposTHOCTD U
CTaTUCTHKA. HNuTepakTuBHBIE
3agaHus. 7-9 Kiacchel

00O «Cxaenr»

BepostHocTh M cratucthka. 7

KJ1accC

00O «CBEPOEPA3OBAHUE»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bcepoccuiickas OoJIMMITHAgA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkasg OoJINMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru



https://uchebnik.mos.ru/catalogue
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

[IpencraBnenue HaHHBIX.
OnwucarenpHas
CTaTUCTHKA.

BeposTHOCTh CiydaitHOTO
COOBITHS.

MHoxecTBa 51
MOJMHOKECTBA.

DnemMeHThl Teopun rpadoB

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

[ToBTOPSITH U3yUEHHOE U BHICTPAUBATh CUCTEMY 3HAHUIA.

PemaTe 3a1aun Ha NPEACTABICHUE U ONMCAHUE JAHHBIX C TOMOIIBIO U3YYEHHBIX
XapaKTEePUCTHUK, MPEICTaBICHUE HH(DOPMAIIMH C TTIOMOIIBIO rpadoB.

OO6cyxnath TMpUMEPHl CIYYaHBIX COOBITHUH, MaJOBEPOSITHBIX U MPAKTUYCCKH

AOCTOBCPHBIX CﬂyqaﬁHLIX CO6BITI/H>'I, HX POJIK B IIPHUPOAC U )KU3HU YCIIOBCKA

BepositHOCTBH M cTaTHCTHKA 8 KiIace

Ne | Tema KonuuecTBo | DnexkTpoHHBIE 00pa3oBaTEeIbHBIC
4acoB pecypchl
BepositTHocTh u|34
CTATHCTHKA
8 ki1ace
1 | IToBropenne kypca 7|3 Marematuka. BeposTHOCTh U
KJ1acca CTaTUCTHKA. NHTepakTUBHBIC

3aaHusa. 7-9 Kiaccel

00O «Ckaenr»

BeposaTHOCT M cTaTUCTHKA. &
KJIacc

00O «CbEPOBPA3OBAHUME»




buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepocculickas oJiMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckast oJIuMIIhaga
[IKOJILHUKOB

https://mos.olimpiada.ru

[IpencraBnenre naHHBIX B
BU/JIC TaOJIUIL U TUArpamMM.
OnucarenbHas
CTaTUCTHKA.

Cnyuaiinas
U3MEHYUBOCTD.
Crnyyaiinbie COOBITHS.
BepositHOCTH M 4aCTOTBHI.
DneMEeHTBI TEOpUHU
MHO>KECTB. DJIeMEHTHI

Teopuu rpados

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqafom1/1xc;1

[ToBTOPSITH U3yYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.

Pemats 3aJa491 Ha IPCACTABICHUC N OIMMCAHNC JAHHBIX C IIOMOIIbBIO M3YUCHHBIX

XapaKTePUCTUK.

Pemats 3aJa4n Ha IPCACTABICHUC TI'PYIIIMPOBAHHBLIX OAaHHBIX KW OIIMCAHHUC

CIIy4ailHOM M3MEHYUBOCTH.

Pemiate 3amaun Ha ompeieieHUE YacTOThI CIyYalHBIX COOBITHH, OOCYKIIEHHE

MPUMEPOB  CIIy4allHbIX COOBITUM, 3aJlauu

npejacTaBieHre nHpopmaluu B Bujae rpados

Ha OIHCaHHUC MHOXKCCTB H
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MHuoxecTBa

Marematuka. BeposaTtHOCTP U
CTaTUCTHKA. HNHTepakTuBHBIE

3aaHud. 7-9 Kiacchel

000 «Ckaenr»

BepostHOCT M cTaTUCTHKA. &
KJacc

00O «CBEPOBPA3OBAHUME»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa a
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIINaaa
IIMKOJBbHHUKOB

https://mos.olimpiada.ru

MHoxkecTBO 151
OAMHOXKECTBO. [Ipumepsl
MHOKECTB B OKPYKAIOIIEM
mupe. llepeceuenne wu
00BeIMHEHUE MHOKECTB.
Juarpammel Ditniepa.
YucnoBelie MHO€ECTBA.
[Iprumepsl MHOXECTB U3
anreOpbl U TEOMETPUH.
[Iepeuunciienre 31€MEHTOB

MHOXCECTB C IIOMOIIBIO
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OPTaHMU30BaHHOTO
nepebopa U MpaBuUia
YMHOKEHHUS. dopmyIia

BKITIOUYCHUA-UCKITIOYCHU A

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqafoumxc;1

OcBauBaTh IOHITHS: MHOXKCECTBO, ITIOJAMHOKCCTBO, BKJIIOYCHHUC, MCPECCUCHUC U

O6’beIII/IHeHI/Ie MHOXCCTB, YMCJIOBBIC MHOKECTBA, YHCJIOBBLIC ITPOMCIKYTKH.

Pematsb 3aJa4yu C IIOMOIIBIO (bOpMyJ'I BKIFOYCHUA-UCKIIOYCHU A

3 | BeposiTHOCTH 4

CJIy4aiHOT 0 COOBITUA

Marematuka. BeposTHOCTE W
CTaTUCTHKA. HNuTepakTuBHBIE

3alaHUA. 7-9 Kaccel

00O «Cxkaenr»

BCpOSITHOCTB U CTaTHUCTHKa. &
KJ1accC

00O «CBEPOEPA3OBAHUE»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bcepoccuiickas OoJIMMITHAJA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkasg OoJINMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

DJieMEHTapHbIC COOBITHS.
BepositHocTH  CitydaiiHBIX

COOBITHH.
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OT1BITH C
PABHOBO3MOHBIMU
3JI€MEHTapHbIMU
COOBITHUSIMH.

Crny4alinblil BEIOOD.

[IpakTuueckas pabora

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

OcBanBaTh IOHSTHA: JJICMCHTAPHOC CO6BITI/IC, cnyqaﬁHoe coOBITHE Kak
COBOKYITHOCTBH 6HaI‘OHpI/I${TCTByIOH_[I/IX QJICMCHTAPHBIX CO6I:>ITPII>1,
PaBHOBO3MOKHBIC 3JICMCHTAPHBIC cOOBITHS.

Pematsb 3aJa4d Ha BbIYHUCIICHHUC BepOHTHOCTeﬁ COOBITHH ITO BCPOATHOCTAM
QJICMCHTAPHBIX COOBITHH cnyqaﬁHoro OITbITA.

Pematsb 3aJadyru Ha BbIYHCICHHUC BGpOSITHOCTGﬁ COOBITHH B OIBITaX C
PaBHOBO3MOKXHBIMU 3JICMCHTAPHBIMHA CO6BITI/ISIMI/I, B TOM 4YHCJIC C IIOMOIIBIO
KOMIIBIOTCPA.

HpOBO,III/ITB N HU3y4daTb OIIBITbI C PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHU
CO6BITI/IHMI/I, B TOM 49HCJIC C UCITIOJIb30BAHUCM MOHCT, UT'PAJIBHBIX KOCTEH U ApYyTrux

MOJIEJIeH B X0/ MTPAKTHIECKON paboThI

4 | OnucarejbHast 3) Marematuka. BeposTHOCTE
CTATHCTHKA. CTaTUCTHKA. HNuTepakTuBHBIC
PaccenBanue JaHHBIX 3amaHus. 7-9 Kiraccel

00O «CxkaeHnr»

BeposiTHOCTP M CTaTUCTUKA. &
KJ1acc

00O «CBEPOBPA3OBAHUE»

buomuorexa MO

https://uchebnik.mos.ru/catalogue



https://uchebnik.mos.ru/catalogue

Bceepoccuiickas oJiMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas oJuMIIMaga
IKOJIbHUKOB

https://mos.olimpiada.ru

N3mepenune paccenBanus
YKCIIOBOTO MacCHUBa.
Jlucniepcus v CTaHOAPTHOE

OTKJIIOHCHUC YUCIIOBOI'O

Habopa. CgoiicTBa
TUCTIEpCUU "
CTaHJAPTHOTO
OTKJIOHCHHSI.

JnarpamMmbl paccerMBaHUA
JIBYX HAOJII0IaEMBIX
BeJIMUMH. JIMHElHas CBA3b
Ha IarpaMmme
pacceuBaHusl.

[IpakTuueckas padora

OcHOBHEBIE BHUABI ACATCIIBHOCTH OGy‘I&IOHII/IXCH

OcBauBaTh NOHSTHS AUCIICPCHA U CTAaHAAPTHOC OTKIIOHCHHC, MCIIOJIb30BATh OTU

XAPAKTCPUCTHUKH JIA OIMMCAHHA PACCCUBAHNA JaHHBIX.

BBII[BI/IFaTB TUTIOTE3BI 00 OTCYTCTBHMHU HJIM HAJIMYKWK CBA3M II0 AWMAI'PaMMaM

paccenuBaHusl.

CTpOI/ITB auarpaMmbl paCCCUBAHMA 110 MMCHOIIUMCS JdHHBIM, B TOM YHCJIIC C

MOMOIIBIO IU(GPOBHIX PECYPCOB
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BBenenue B TeopuUIO

rpagos

Marematuka. BeposaTtHOCTP U
CTaTUCTHKA. HNHTepakTuBHBIE

3aaHud. 7-9 Kiacchel

000 «Ckaenr»

BepostHOCT M cTaTUCTHKA. &
KJacc

00O «CBEPOBPA3OBAHUME»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Bceepoccutickas oJIMMITHa a
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKas OJIMMIINaaa
IIMKOJBbHHUKOB

https://mos.olimpiada.ru

Iepego. epeso
CJIy4ailHOTO
skcniepuMmenTa. CBOWMCTBa
J€PEBHEB:
€IMHCTBEHHOCTh MyTH,
CBSI3b  MEXKAY  YHUCIOM
BEpIIUH U YUCIIOM pEDep.
[lonsTHE O  IUIOCKHX
rpadax. Pemrenne 3amau c

IIOMOIIBIO JCPCBLCB

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqa101111/1xc;1
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OcBauBaTh NOHATHS : AEPEBO Kak rpad O6e3 1uKiIa, BUcs4as BepiinHa (JIUCT), BETBb

JepeBa, MyTh B JEPEBE, TUAMETP AEpeBa.

N3yuaTk cBOMCTBA JepeBa: CYIIECTBOBAHUE BUCAYEH BEPIINHBI, €JUHCTBEHHOCTh

IIyTH MEXKY IByMsl BEpLUIMHAMU, CBSA3b MEXK/Y YHCIOM BEPILIUH U YUCIOM pEDEp.

PemaTh 3a1aun Ha MOUCK U MepevHclieHne MyTel B JepeBe, ONpeiesieHue yncia

BEpUIWH UK pEOEp B AEpeBE, CBOMCTBA MIIOCKUX TpadoB

6 | Jloruka

2

Marematuka. BeposTHOCTE W
CTaTUCTHKA. NuTepakTuBHBIE

3alaHUA. 7-9 Kmaccel

00O «Cxkaenr»

BCI)OSITHOCTB U CTaTUCTHKA. &
KJIaccC

00O «CBEPOEPA3OBAHUE»

bubmmorexa MDOII

https://uchebnik.mos.ru/catalogue

Bcepoccutickas oJIMMITHa a
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkasg oJINMITHAZA
[IKOJIbHUKOB

https://mos.olimpiada.ru

Jlornueckune coro3nl «M» u
«JIN». CBs3p  MeXIy
JIOTMYECKUMH COIO3aMU U
onepanusIMu HaJ

MHOXKCCTBaMU.
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HUcnons3oBanue
JIOTUYECKUX COIO30B B

anreope

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqafoumxc;1

N3yyath METONBI M CTPYKTYPY MATEMATHYECKUX YTBEPKICHUM, COIEpKALIUX

JJOT'MYCCKHUE COIO3bI.

OcBamBaTh HCIIOJB30BAHUE JOTHYECKHUX COIO30B npu IMOCTPOCHUU CHUCTEM H

COBOKYHHOCTCI\/i ypaBHeHI/Iﬁ N HCPABCHCTBO OT MPOTUBHOT'O

7

Onepanun Hal
CJIyYalHbIMH
coopITaMHu. Clio:keHHe

BEPOSITHOCTEM

3

Marematuka. BeposTHOCTE W
CTaTUCTHKA. HNuTepakTuBHBIE

3alaHUA. 7-9 xnaccel

00O «Cxaenr»

BCpOSITHOCTB U CTaTHUCTHKa. &
KJ1accC

00O «CBEPOEPA3OBAHUE»

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Bcepoccuiickas OoJIMMITHAJA
[IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkasg OoJINMITHAJA
IKOJIbHUKOB

https://mos.olimpiada.ru

CnyuaifHple COOBITHS Kak
MHOKECTBA

AJIEMEHTAPHBIX COOBITHUH.
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IIpoTrBOMNOIOKHBIE
coobiTusg. Omnepanuu Haj
COOBITHSIMU. ®opmyna

CJI0’KEHUSI BEPOSATHOCTEN

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

OcBauBaTh MNOHATHS: B3aUMHO NPOTHUBOIOJIOKHBIE COOBITHS, ONEpalMu Haj
COOBITHSIMU, OOBEJUHEHHWE U TIEpeceueHUe COOBITUM, COBMECTHBIE H
HECOBMECTHBIE COOBITHSI.
N3yyaTh TeopeMbl O BEPOATHOCTH OOBEIUHEHUS JBYX COOBITUN ((POopMyIbI
CJIOEHUS BEPOSITHOCTEN ).
Pemate 3amaun, B TOM 4YHCJIE€ TEKCTOBBIC, Ha BBIYMCICHHE BEPOSTHOCTEH

O6’be}II/IHCHI/IH N IMCPCCCUCHUA COOBITHH C ITOMOIIIBIO YHCJIOBOM HpHMOﬁ, AuarpamMm

Ditnepa

8 | YciioBHasi BepoOSITHOCTD, | 5 Maremaruka. BeposTHOCTE H
YMHOKEHHUE CTaTUCTHKA. NHTepakTuBHBIE
BEPOSITHOCTEH, 3aaaHus. 7-9 knaccel
He3aBHCHUMBbIE COOBITHS 00O «CxaeHr»

BeposiTHOCTP M CTaTUCTUKA. &
KJ1acc

00O «CBEPOBPA3OBAHUE»

Bbubmmorexa MDOII

https://uchebnik.mos.ru/catalogue

Bcepoccutickas OoJIMMITHAJA
IKOJIbHUKOB

https://vos.olimpiada.ru
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MockoBckas oJuMIIMaga
IKOJIbHUKOB

https://mos.olimpiada.ru

nepesa.

ITpaBuno
BEPOSITHOCTEU. Y CJIOBHAsA
BEPOSITHOCTb.
IIpencrasnenue
CIIy4alHOTO

OKCIICPUMCHTA B

He3aBucumbie coOBITHS

YMHOKCHUA

BUJIE

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

OcBauBaTh

IIOHATHA . IMpaBUJIO

YMHOXCHUSA

BEPOSATHOCTEH,  YCIIOBHAs

BCPOATHOCTDL, HC3aBUCHUMBIC CO6BITPIH, ACPEBO CquaﬁHOFO OIIBITA.

Pematsp 3a/1a491 Ha OIMPCACIICHUC U CBOMCTBA HE3aBUCUMBIX COOBITHH.

Pemats 3aJa4u Ha ITOHUCK BGpOfITHOCTCﬁ C HUCIIOJIb30BAHUCM JICPCBaA cnyqaﬁﬂoro

OIIbITa

9 | O6061IeHHE, KOHTPOJIb 5

Marematuka. BeposTHOCTE U

CTAaTUCTHKA. HNHuTepakTuBHBIC
3aiaHua. 7-9 Ki1accel

00O «CkaeHnr»

BeposiTHOCTP M CTaTUCTUKA. &

KJ1accC

00O «CBEPOBPA3OBAHUE»

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue
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Bceepoccuiickas oJiMMIIAaaa
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBcKkas oJuMIIMaga
IKOJIbHUKOB

https://mos.olimpiada.ru

PacceuBanue pgaHHBIX B

YHCIIOBBIX MacCHBax.
Onepanuun HaJ
MHOKECTBaMH u
COOBITHSIMH.

BepositHOCTE ciiydantHOTO
coObitusi. CrnoxkeHue u
YMHOKEHUE
BEPOSITHOCTEMN.

JlepeBbs U m10cKue rpadbl

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

[ToBTOPATH U3YyYEHHOE W BHICTPAUBATH CUCTEMY 3HAHUMU.

Pemiats 3a1aun Ha MpPEACTAaBICHUE U ONMCAHHUE JAHHBIX C MTOMOIIBIO U3YYEHHBIX
XapaKTEPUCTHUK.

Pemats 3amaun ¢ mpuMeHeHneM rpagos.

Pemarte 3amaun Ha HaxOXJEHHUE BEPOATHOCTH CIYyYaWHOTO COOBITHS IIO
BEPOSITHOCTSAM DJIEMEHTAPHBIX COOBITHIA.

Pemiate 3agaun Ha HaXOXIEHUE BEPOSTHOCTEH OOBEAMHEHHUS M IEPECEUCHUS
COOBITHI, B TOM 4YHCIE HE3aBUCHUMBIX, C WCIIOJb30BAaHUEM TpadudecKux

MPEICTABICHUAMN

BCPOHTHOCTL U CTATHCTHKA 9 Ki1ace
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Ne | rema Konunuec | DnekTpoHHbIE
TBO oOpa3zoBaTeibHbIC
4acoB pecypchl
BeposiTHOCTDH M CcTaTHCTHKA 34
9 kiacc
1 | IloBTOpeHue Kypca 8 Kiaacca 3 Maremaruxka.
BepositHOCTB 51
CTaTHCTHKA.
HNuTepakTuBHbBIE

3amaHud. 7-9 Kiaccel

00O «Cxkaenr»

BepositHOCTB 51
CTaTHCTHKA. 9 Kitacc
000
«CBEPOBPA3OBAH
HE»

bubmmorexa MOIL

https://uchebnik.mos.ru

/catalogue

Bcepoccutickas
OJIUMITHAIA
IIKOJIbHUKOB

https://vos.olimpiada.r

u
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MockoBckas
OJINMITHAJIA
IKOJIbHUKOB

https://mos.olimpiada.r

u

[IpencraBnenue nanubix. OnucaTenbHast
CTaTUCTHKA.

Omnepanuu HaJ COOBITUSIMH.
HezaBucumocts coObiTuil. JlepeBbst u

miockue rpad

OCHOBHEIC BHOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

HOBTOpSITL HN3YUCHHOC U BBICTPANBATb CUCTCMY 3HAHUM.

Pematsb 3a1a491 Ha NPCACTABJICHUC U OIMMCAHUC JaHHBIX.

Pematsp 3aJa4d Ha HaXO0XICHUC BGpOHTHOCTeﬁ O6’E>GILHHGHI/I5[ H TICPCCCUCHHUA

CO6LITPII>1, B TOM 4YHCIC HC3aBHCHMBIX C HCIIOJIB30BAHUCM rpa(bnqecxmx

Hpe,IICTaBJIGHI/Iﬁ H ICpCBa cnyqaﬁﬁoro OIIbITa

2 | DneMeHTBbI KOMOUHATOPUKHU

Marematuka.
BeposTHOCTB 151
CTaTUCTHKA.
NuTepakTHBHBIE

3aganus. 7-9 Kiacchel

00O «Ckaenr»

BepositHOCTB 151
CTaTUCTHKA. 9 Kiacc
000
«CBEPOBPA30OBAH
HNE»

buomuorexa MOIII
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Bceepoccurickas
oJIMIINAaa
IIKOJIBHUKOB

https://vos.olimpiada.r

u

MockoBckas
OJIMMIIHAgA
IKOJIbHUKOB

https://mos.olimpiada.r

u

KoMOuHaTopHOe MpaBUIO YMHOXKEHHUS.
[lepecTanoBku U (hakTOpHAIL.

Yuciio coyeraHuid W TPEYTOJIbHUK
[Tackang. CBoWCTBa 4yuCENl COYETAHMUII.
bunom Hprotona.

Pemiennie 3amay Cc  HMCHOJIB30BAaHHEM

KOMOWHATOPUKH

OcHOBHEBIE BHUABI JCATCIIBHOCTH OGy‘I&IOHII/IXCH

OcBauBaTh TMOHATHSA: KOMOWHATOPHOE TPABWIO YMHOXKEHHS, YIOPSIOUYCHHAS

napa, Tpoika OOBEKTOB, MEPECTaHOBKA, (paKTOpHUal YMCIA, COYETAHUE YUCIIO

COoYeTaHui, TpeyroiabHuk [lackans.

Pemats 3aJa4l Ha IICPCUYHCIICHUC KOM6HHaHHI>'I, KOJIMYCCTBA JJICMCHTAPHBIX

COOBITHI, HAX0XKICHHE BEPOATHOCTEN COOBITUI C TMPUMEHEHHEM KOMONHATOPUKH,

B TOM YHCJIC C UCIIOJIb30BAHHUECM TPCYIOJIbHHUKA ITackans.

Pemate 3agaum Ha mMpUMEHEHWE YHCIIAa COYETAaHUM B anredpe (CokpaiméHHOE

yMHOXkeHue, 6uHoM HproToHA)
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FeOMeTpnquKaﬂ BEPOSATHOCTD

Maremaruxka.
BeposTHOCTB 51
CTaTUCTHKA.
HNHTepakTUBHBIE

3aaHud. 7-9 Kiacchel

000 «Ckaenr»

BepositHOCTB 51
CTaTUCTHUKA. 9 Kiacc
000
«CBEPOBPA3OBAH
HE»

bubmmorexa MDOIL

https://uchebnik.mos.ru

/catalogue

Bcepoccutickas
oJIMMIHaaa
IIKOJIbHUKOB

https://vos.olimpiada.r

u

MocKkoBcCKas
oJIMMONaga
IIKOJIbHUKOB

https://mos.olimpiada.r

u

I'eomerprueckas BEPOSITHOCTb.

Ciy4aitHblil BBIOOp TOUKHU U3 PUTYPHI HA
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IUIOCKOCTH, W3 OTpe3Ka, W3 JYyTH

OKPYKHOCTH

OCHOBHEIC BHUABI ACATCIIBHOCTHU O6yanOH1HXC$1

OcBauBaTh MOHATHE TEOMETPUUECKON BEPOSTHOCTH.

Pematp 3aJa4u Ha HaXOXICHHC BepOHTHOCTCI\/II B OIIbITax, NpPEACTABUMBIX KaK

BBIOOp TOYEK M3 (PUTyphl HAa IUNIOCKOCTU (MHOTOYTOJIbHUKA, Kpyra), U3 OoTpe3Ka

WM AyTHU OKPYXKHOCTH, U3 YHUCJIOBOT'O ITPOMCIKYTKA.

4 | AcnbiTanus bepuyan 6

Maremaruxka.
BepositHOCTB 51
CTaTUCTHKA.
HNHTepakTUBHbBIE
3amanus. 7-9 Kiaccel

00O «Cxkaenr»

BeposTHOCTB 51
CTaTUCTHUKa. 9 Kiacc
000
«CBEPOBPA30OBAH
HNE»

buommnorexa MO

https://uchebnik.mos.ru

/catalogue

Bcepoccuiickas
OJIMMITHAIA
IIKOJIbHUKOB

https://vos.olimpiada.r

u
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MockoBckas
OJINMITHAJIA
IKOJIbHUKOB

https://mos.olimpiada.r

u

Hcneitanns. Yenex u Heygawa. Cepus

UCIIBITAHUH JI0 TIEPBOTO yCIexa.

Cepus UCIIBITAHU U bepnymm.
BepositHocT  coObITUHE B cepuu
ycneiTaHui bepHynu.

CnydaiiHplii  BBIOOp U3 KOHEYHOIO
MHOKECTBa

OCHOBHEIC BHUOBI ACATCIIBHOCTH O6yan-OIIII/IXC$I

OcBauBaThb MOHATHA HUCIIBITAHUC, DJICMCHTAPHOC COOBITHE B UCIIBITAHUHI (YCHGX 141

HeyJaya), cepusi UCIBITAHUMA, HACTYIUICHHE MEepBOro ycrexa (Heynauu), cepus

yucnbeiTanni bepHysu.

Pemats 3aJa4i Ha HAXOXXIACHUC BGpOfITHOCTGfI COOBITHH B cepun HCIIbITAHUM a0

NIEPBOTO yCIexa.

Pemrate 3amaun Ha HaxXOXXJICHHE BEPOSTHOCTEH COOBITUH B CEPUU MCTBITAHHI

bepuyinnu, B TOM 4ucie ¢ moMoIibio Iu(pPOBBIX PECYPCOB

5

CayvaiiHasi BeJITHYHHA

3

Maremaruxka.
BepositHOCTB 151
CTaTUCTHKA.
NHTepakTUBHBIE

3aadud. 7-9 Kiacchl

00O «CkaeHnr»

BepositTHOCTB 151

CTaTUCTHKA. 9 KJ1acc
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000
«CBEPOBPA30OBAH
HE»

buomuorexa MOIII
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Bceepoccuiickas
oJIMIHaaa
IIKOJIBHUKOB

https://vos.olimpiada.r

u

MockoBcKas
oJIMMIHAA
IIKOJLHUKOB

https://mos.olimpiada.r

u

CnyyaiiHasi BeJIMYMHA U pacpeiesICHHE
BEPOSATHOCTEMN.

[Ipumepsl cirydaiiHbIX BETUYUH.
Baxupie pacrpeneneHuss —  4UCIIO
NOMNBITOK B CEPUU HCHOBITAHHN 0
IIEpBOr0 YCII€Xa M YHCIO YCHEXOB B
cepuu WCTIBITAHUU bepnynnu
(reomeTpu4yeckoe U  OWHOMHAILHOE

pacrpeeneHus)

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06y11a101111/1xc;1
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OcBauBaTh MOHATUA: ClAy4aillHas BEIWYMHA, 3HAYECHUE CIIYYallHOW BEJIWYUHBI,
pacnpenesieHue BEpOATHOCTEN.

N3yuath, B TOM 4KClie ¢ MOMOIIbIO TU(DPOBBIX PECYPCOB, U 0OCYKAATH TPUMEPHI
JTUCKPETHBIX W HEMPEPBIBHBIX CIYyYalHBIX BEJIUYMH (B TOM YHCIE POCT U BEC
YeJIOBeKa, YMCJICHHOCTh HACEJIEHUs, CTOMMOCTh TOBApPOB M YCIYT), CIy4alHBIX

BCJIMYMWH, CBA3AHHBIX C U3YYCHHBIMHU CJ'Iy‘IB.fIHbIMPI OIIbITAMH

6 | YucsioBblie XapaKTEePUCTHKH | 6 Maremaruxa.
CJAy4YalHbIX BeJTUYHH BepositHOCTD u
CTaTHCTHKA.
HNuTepakTuBHbBIE

3alaHUA. 7-9 Kaccel

00O «Cxkaenr»

BeposTHOCTB 151
CTaTUCTHUKA. 9 Kiacc
000
«CBEPOBPA30OBAH
HE»

bubmmorexa MDOIIL

https://uchebnik.mos.ru

/catalogue

Bcepoccuiickas
OJIMMITHAIA
IIKOJIbHUKOB

https://vos.olimpiada.r

u
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MockoBckas
OJINMITHAJIA
IKOJIbHUKOB

https://mos.olimpiada.r

u

MaremMatrdeckoe 0KUIaHUE CIIy4YaliHON
BEJIMYUHBI. duznueckui CMBICII
MaTEMATUUYECKOTO OKHUIAHHUS.
[Tpumepsl HCTIOJIb30BAHUS
MaTEMATUYECKOTO OXKHUIAHHUS.
Jlucriepcusi U CTaHIAPTHOE OTKJIOHEHUE
CIIy4aliHOMW BEJIMYVHBI.

CgolicTBa MaTEMaTUYECKOTO OKUAAHUS
151 JIUCIIEPCUMN. Maremarnueckoe
OXHUJAHUE U JUCIEPCUS W3YUYECHHBIX

pacupeeeHui

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

OcBauBaTh NOHATUSA: MAaTEMAaTUYECKOE OKHUJAHME CIy4YalHOW BEJIUYUHBI,
JIUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHUE CIIyYailHON BEJIUYUHBI.

Pemate 3amaun Ha BBIYMCIEHHE MATEMATUYECKOTO OXKUJAHUS U JUCIIEPCUU
JUCKPETHOM CIIyYalHOUW BEJIMYMHBI 10 3aJaHHOMY PACIIPEACICHHUIO, B TOM YHCIIE
3a71a4, CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMMU.

3HAaKOMUTBCSI € MaTEMaTUYECKUM OXHUJAHHEM U JIUCIEPCHENl HEKOTOPBIX
pacnpenesneHuid, B TOM YHUCJE PacHpeAcseHUs] CIy4YalHOM BEJIMYMHBI «YHCIIO

YCIIEXOB» B CEPUU UCIIBITAHUN bepHynu

7/ | 3aKoH 00NBIIKUX YK CeT 3 Maremaruka.
BepositHOCTB 151
CTaTUCTHKA.
HNHTepakThBHBIE

3aaHud. 7-9 kiacchel
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BeposTHOCTB 51
CTaTUCTHUKA. 9 Kiacc
000
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MocKkoBcKas
oJIMMIOHAaga
KOJIbHUKOB

https://mos.olimpiada.r

u

Hepasencto YeObliena. 3akoH
OOJIBIIINX YUCEI.

Marematnueckue OCHOBaHMUA
M3MEPEHUS BEPOSITHOCTEM.

Ponr u 3HadeHwe 3akoHa OOJBIINX

YyHcell B HayKe, B IPUPOJIE U OOIIECTBE,
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B TOM 4YHCI€C B COLOUOJOIMYCCKHUX

0o0cneI0BaHMIX U B U3MEPEHUSIX

OCHOBHEIC BHUABI ACATCIIBHOCTHU 06yqafoumxc;1

I/ISY‘I&TB qaCToTy coObITHS B IOBTOPAIOIINUXCS CﬂyqaﬁHbIX OIIbITaX Kak

CIyYalHYIO BEJIINYUHY.

3HAKOMHUTBHCS 3aKOHOM OOJIBIIMX YHCEN KaK MaTeMaTUYeCKUM BbIPAKCHUC

CTaTUCTUUYECKOM yCTOﬁqHBOCTH YaCTOT U CPCOAHUX 3HAYCHUM.

Pematsb 3a/1a49 Ha UBMCPCHUC BCpOHTHOCTCfI C IIOMOIIBIO YaCTOT.

O6CY)KII3TB POJIb 3aKOHAa OOJBIINX YHCEJI B 000CHOBAaHHMU YaCTOTHOI'O MECTOda

N3MCPCHUA BCpOHTHOCTCﬁ, B IIPHUPOJIC U B O6H.I€CTBC

8 | O0001meHne, KOHTPOJIb 4

Maremaruxka.
BepositHOCTB 51
CTaTUCTHKA.
WHTEepakTUBHbIE
3aaHus. 7-9 Kiaccel

00O «Cxkaenr»

BeposTHOCTB 151
CTaTUCTHUKA. 9 Kiacc
000
«CBEPOBPA30OBAH
HNE»

buomunorexa MO

https://uchebnik.mos.ru
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Bcepoccuiickas
OJINMITHAIA

ITKOJBbHHUKOB
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MockoBckasa
OJINMITHAIA
IKOJIbHUKOB

https://mos.olimpiada.r

u

BepositHOCTH CciTydaliHBIX COOBITUH.

DneMeHThl KOMOUHATOPUKH.

Cepus UCIIBITAHU bepnymn.
Cryudalinble BEJINYMHBI U
pacrpenencHusl.

YucrioBble XapakTEPUCTHKU CITyYailHBIX

BEJIMYMH. 3aKOH OOJIBIITNX YHCEI

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06yqa10umxc;1

[ToBTOPATH U3YYEHHOE U BBICTPANBATH CUCTEMY 3HAHHIA.

Pemlath 3amaun Ha HaxOXIEHUE BEPOSTHOCTEH B CEpPUSAX HE3aBUCHUMBIX
UCIIBITAHUN, B TOM YHCJIE C TIOMOIIBI0 KOMOMHATOPHBIX (haKTOB U (HOPMYIL.
Pemare 3amaunm Ha oOImpeneneHWE CBOWCTB PACIHPEACIICHUN, HAXOXKICHUE
MAaTEMaTHYECKUX OKUIAHUN U TUCIIEPCUN U3YUYEHHBIX PACIIPEICIICHUN.

OO6cyxaaTh posib 3aKOHA OOJIBIITUX YUCET B HAYKE, B IPUPOJIE U B OOIIECTBE

6. CUCTEMA OIHEHKU JOCTUXKXEHUSA OBYYAIOLINMUCSA
IHNJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA OBPA3OBATEJIBHBIX
INPOI'PAMM HA YPOBHE OCHOBHOI'O OBIHIET'O OBPA3OBAHUSA
YUYEBHBIN IPEJMET «MATEMATUKA»

OueHnBaHuE TPEAMETHBIX PE3YIHTATOB 00YUEHHUS HAMPABIICHO Ha!

= OmpelieJIecHhe  COOTBETCTBHS  YpPOBHS  C(OPMUPOBAHHOCTU Yy

oOyuaroierocst pe3yinbratoB 00yuenus Tpedoanusim @I'OC OO0 u OOII OOO0;


https://vos.olimpiada.ru/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/
https://mos.olimpiada.ru/

— BBISIBJICHHUE JI€(PUIIMTOB MPEAMETHOMN MOATOTOBKHU (MIPOOETIOB B 3HAHUSIX,
YMEHUSX, HaBBIKaX);

— YCTaHOBJICHUE 3aTpyIHEHUI o0y4Jarommxcs B JIOCTHKCHUH
3aIJIAHUPOBAHHOTO YPOBHS OOYUCHUS U UX TTPUYMH.

[Ipu BBICTaBIEHUU TEKYIIEH OLICHKHU, NPEACTABISAIONIEH Cc000M pe3ynbTaT
MpOIEAYPhl OIEHUBAHUS WHIAUBUAYAIBHOTO TMPOJBUKECHHUS OOyYalOlIUXCsS B
OCBOCHUU MAaTEMAaTHYECKOTO COJACpP)KaHMS, IeJIeCO00pa3HO OPUEHTHPOBATHCS Ha
CJIEAYIOIINE PEKOMEHIAIUH.

[To kaxx10ii TeMe y4eOHBIX KypCcOB «Asre0pa 1 Hauajga MaTeMaTHYeCKOTr0 aHATTN3ay,
«l'eomerpus», «BeposSTHOCTP M CTaTUCTUKA» OINpEJETeHbl IUJIaHUPYEMbIC
pe3yabTaThl O0YUYCHUSI.

Hano wmMerpr B BHAYy, UYTO OIIEHKA JOCTIXKCHHS IUIAHUPYEMBIX pPE3yJIbTaTOB
pacriajiaetcsi Ha JB€ CBsI3aHHBIC JIPYT C IPYTrOM COCTABJISIOIIHE:

1) OIlcHKa Tmporecca (GOpMHPOBAHHUS  IUJIAHUPYEMBIX  PE3YyJIbTATOB,
peanuzyeMasi B (hopMe TEKyIero, B TOM YHCJI€ ¥ TEeMAaTHIECKOT0, OIICHUBAHUS;

2) OIlcHKa pe3yibTrata (GOPMUPOBAHUS IUIAHUPYEMBIX  pe3yJIbTAaTOB,
peanuzyeMasi B GopMe UTOTOBOTO KOHTPOJIS.

ITpu 5TOM citenyeT y4ecTb, 4To Mpu 00yIEeHUH MaTEMAaTHKE B ITPOIECCE OIICHUBAHMS
IPOMEKYTOUHBIX ~ PE3YJbTATOB  OOYYCHHS  HCIOJB3YIOTCS  pa3Hble  BHUJBI
JEMOHCTpAIMd Y4YeOHBIX JOCTH)KCHUHN: YCTHBIE OTBETHl OOYYAIOIIUXCA MU HX
MMICbMEHHBIC pabOThI, B TOM YHCIIC B (hOpPME TECTUPOBAHHUS.

OOyueHre MaTeMaTHKe TNpeanojaracT c(POpMHPOBAHHOCTh HECKOJIBKHUX TPYIIII
pe3yJIbTaTOB:

OCBOCHHE TEOPETHUUYECKUX KOMIIOHEHTOB MaTEMATHYECKOTO COJICP>KaHUs: 3HAHUE U
YMEHHE BOCIIPOU3BOIUTH (DOPMYIMPOBKH ONPEICICHUN MaTeMaTHUYECKUX MOHSATUM,
(hOpMYITHPOBKH TEOPEM M MIX JI0KA3aTEILCTBO;

pellIeHre MaTeMaTHYECKUX 3a/1a4 Pa3HOTO YPOBHS CI0KHOCTU — OT MPOCTEUIIIHNX 10
MPOOJIEMHBIX 1 MIOUCKOBBIX;

peIICHUE MEXITPEIMETHBIX U MTPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4.

JlnarHocTHKa U MPOBEPKA YPOBHSA YCBOCHUS TEOPETUUECKUX KOMIIOHEHTOB MOET



ObITh OpraHu3oBaHa B (opMaTe TECTUPOBAHHUSA, YCTHBIX ONPOCOB, YACTUYHO B
(opMe TpaAMLIMOHHBIX TPOBEPOYHBIX U KOHTPOIBHBIX pa0OT.

[IpoBepka yMeHMs pemiaTh MaTEMAaTHYECKUE 3aa4H, KaK IPABUIIO, OPTAHU3YETCS B
(opMaTe MUCbMEHHBIX MPOBEPOUYHBIX U KOHTPOJBHBIX PadoT.

[Ipy oleHMBaHMM NHCBMEHHBIX pa0OT M YCTHBIX OTBETOB LEJIECOOOPA3HO
OPUEHTUPOBATHCS HA HECKOJIBKO OTIIMYAIOIIMECS TIOKA3aTEIN.

B cooTBeTcTBUM € MJIAHUPYEMbIMU pe3yJbTaTaMU OOYYEHHUS IO KaXKIOM Teme
ONpENIENIEHBl UTOTOBBIE PE3YJbTAaThl M3YUYEHHSI TEMBI, NPOBEPSEMBIE DIEMEHTHI
colepKaHusi  Tembl, TpeOOBaHHMA K  JIEMOHCTpalMM  JOCTHKEHUS  UX
c(hOpMHUPOBAHHOCTH, 3aIaHUSI JUIsl UX IEMOHCTPALIUU U, COOTBETCTBEHHO, KPUTEPUH
OLICHUBAHUS 3a1aHUM.

B COOTBETCTBHY C npUHYUNOM OMKPLIMOCMY YKE B HAYAJIE U3yUEHUS KaXKOU TEMBI
oOy4aromuecs A0HKHBI 3HaTh, KAKME YMEHHUS OTHOCSITCS K UTOTOBBIM PE3yJibTaTaM
U3y4EHUs TEMBI, KaKk Oy1yT OpraHU30BaHbI KOHTPOJIbHBIE IPOLEAYPbI: KOHTPOJIbHAS
paboTa u/unM omnpoc, Kakue KpUTEPUM NPEIBSABISIIOTCS K PELIEHUIO 33Jad U K
OTBETaM, KaK IPOBOJUTCS OLICHUBAHUE PE3YyJIbTATOB UX AEATEIBHOCTH, HAIIPUMED,
KaKoe HauMEHbIllee KOJIUYECTBO 3aJaHUN KOHTPOJIBHOM padOThl HEO0OXOIUMO

BBIITIOJTHUTS, YTOOBI paCcCUNUTBIBAThL HA IIOJIYYCHHUC MMOJIOKUTEIIBHOM OTMETKHU.

OneHka yCTHBIX OTBETOB

OnHolt M3 BaXHBIX (OPM OIICHUBAHUS PE3YIHTATOB OOYUYEHHS IO MaTEMAaTHKE
SBIISIIOTCS.  YCTHBIE OTBETHI oOOydaronuxcs. OHM MOTYT HOCHUTBH JIOKAJIbHBIMH,
MAacCOBBIN (YCTHBIM OMPOC, MPOBEJACHUIO KOTOPOTO IMOCBSIIECH, BO3MOXKHO, 1EJIbIH
YPOK WJIM €ro 4acTh), MOCTOSHHBIA XapakTep, KOrja Ha KaKJIOM YPOKE HECKOJIbKO
00ydJaromuXcs OTBEYAIOT YCTHO HAa TCEOPETUYSCKUE BOIPOCHI: OIMPOCHI IO
TEPMHUHOJIOTUM U (DOPMYJTHUPOBKAM OIPEICIICHUS, J0Ka3aTelbCTBAM TEOPEM,
PEIICHUIO 3a]1a4.

[Ipy  omeHMBaHMM  YCTHBIX  OTBETOB  OOydYaIOIIMXCS  IIEIECO00pa3HO
OPUEHTUPOBATHCS HA CIEAYIONIAE PEKOMEH AL,

HpI/I BBICTABJICHUH OTMCTKH YUHUTBIBAIOTCA BCE Tpe6OBaHI/I$I K OTBCTY.



Omeem oyenusaemcs OMMEmMKoOU «5», eciu 00y4arowuiics:

MOJIHOCTBIO PACKPBUI COJIEpKAHUE Marepuaia B 00beMe, MNPEeITyCMOTPEHHOM
MpOrpaMMOi U Y4EOHUKOM;

W3JIOKUJI ~MaTepuajl TpaMOTHBIM  SI3BIKOM B OINpPEJEICHHON JIOTHYECKOU
MOCJIEA0BAaTEILHOCTH, TOYHO, 0€3 OMMOOK HCHOIb3ysd MaTEeMaTUYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIUKY;

NPaBUJIBHO  BBIMOJHUJ  PUCYHKH, YEpPTEXkH, Trpaduku, HEOOXOIUMBIC IS
U3JI0KEHUS TCOPUU WJIU PEIICHUS 3a/1a4H;

POJICMOHCTPUPOBAT YMEHHE WJUTIOCTPUPOBATH TEOPETHUYECKUE TIOJIOKEHUS
KOHKPETHBIMHM TPUMEpPaMH, TPUMEHITh WX TPU BBIMOJHEHUU TPAKTHICCKOTO
3a1aHus (€CIM TaKoe MPEayCMOTPEHO);

IPOJICMOHCTPUPOBATl YCBOEGHHUE paHEE HM3YYCHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(hOPMUPOBAHHOCTh M YCTOMYUBOCTH HCIIOJIH30BAHHBIX TIPU OTBETE YMEHUU U
HABBIKOB, OTBEYaJl CaMOCTOSTENIbHO, ©O€3 HaBOMSIIMX BOIMPOCOB YUHUTEI,
0eMOHCmMpupys

CchOpMUPOBAHHOCMB MOHONOUYECKOLL et U NOJIHOE GlIAOEHUE COOEPIHCAHUEM.
Bo3moxxHbl 1-2 HETOYHOCTH TPH OCBEIIEHWU BTOPOCTENEHHBIX BOIPOCOB WUJIU
HEJI0YETOB B PEIICHHUH 3a/1a4 (€CJIM TaKHE MPETyCMOTPEHBI), KOTOPHIC YUEHHK JIETKO
UCITPaBUJI 110 3aMCYAHHUIO YUUTEIIS.

Omeem oyenusaemcst OMMemKou «4», ecau ooyuarowuiics:

pPacKphUl COJIep)KaHHE MaTepuana B 00beMe, MPEAYCMOTPEHHOM MPOrpaMMON H
YICOHHKOM;

M3JIOKUJI MaTepuanl TpaMOTHBIM SI3BIKOM B OINPEIEICHHON JIOTUYECKOU
MIOCJIE/I0BATENIbHOCTH;

BBITIOJTHUJI PUCYHKH, YePTEKH, TPAPUKHA, HEOOXOANMBIC JIJISl U3JI0KESHUS TEOPUH WITH
pelieHus 3aa4u;

MPOJIEMOHCTPUPOBANl YMEHUE HIUTIOCTPUPOBATH TEOPETUUYECKHE IMOJIOKECHUS
KOHKPETHBIMU TPUMEpaMH, MPUMEHSATh WX TPU PEHICHUH 3a7ad (€Clau TaKue
MPEAYCMOTPEHBI);

MPOAEMOHCTPUPOBAT YCBOCHUE PAHEE H3YUYEHHBIX COIYTCTBYIOIIUX BOIPOCOB,



c(hOpMUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJB30BAHHBIX MPU OTBETE YMEHUU WU
HAaBBIKOB;

HO IIPU 3TOM:
JOMYCTUJI ~ HEOOJBbIIME HETOYHOCTH B  (POPMYJIHPOBKE MaTEMaTUYECKUX

YTBEPXKACHHUM, HE HWCKa3WBIIMEC MAaTEMaTHYECKOTO  COJCpXKAHHS  OTBETa,
WCITPABJICHHBIC 110 3aMEUaHUI0 YUUTEIIS;

JOIYCTUJI OIMOKKM WU 0oJiee 2 HETOYHOCTEH MPU OCBEHICHUU BTOPOCTEIICHHBIX
BOTIPOCOB/HEJIOUETOB B PEIICHHH 3aj1ad (€CJIM TaKWe MPEAYCMOTPEHBI), KOTOPHIC
YUEHHUK JIETKO UCTIPABUII 110 3aMCUAHUIO YIUTEIIS.

Ommemka «3» 3a omgem CMagumcs 8 CieOVIOWUX Ciyudsx.:

HETIOJTHO HMJIM HEMOCIIEA0BAaTEIbHO PACKPHII COIep)KaHNe MaTepHralia, HO MOKa3aHo
oOImiee TOHMMaHUE BONPOCA M MPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC IS
JaJbHEHIIIEr0 YCBOCHUS TPOrPAaMMHOT0 MaTepHara;

JEMOHCTPUPOBAJT 3aTPYHEHUS WM JIOTYCKaJ OMMOKA B OTIPE/ICIICHUY TTOHATUH U
UCTIOJh30BAaHUM  MATEeMAaTHYECKON  TEPMHHOJIOTHH, CHMBOJIMKE, YEpTEKax,
BBIKJIAJIKaX, HCIIPABJICHHBIC ITOCJIe HECKOJIBKUX HABOMSAIIUX BOITPOCOB YIUTEIIS;

HE CTIpaBWIICS C TPUMEHEHHUEM TCOPHH IIPH PEIICHUH 3a7a49, HO BHITIOTHUI 3aaHHsI
00513aTeILHOTO YPOBHS CJIIOKHOCTH I10 TAHHOH TeMe (eCIii TaKhe TPeayCMOTPEHBI).
Ommemka «2» 3a omeem CmMagumcsl 8 Cie0yIWUX CyUasx:

HE pacKpbUI OCHOBHOE COJIEp)KaHHEe y4eOHOTO MaTepHaa;

OOHApyXWJ HE3HaHWE WM HENMOHMMaHHWE OOydJaromuMcs  OOJbIeH Win
HanOoJiee BaKHOM YacTh y4eOHOTO MaTepHuania;

JIOTTYCTHJI OIIUOKY B OTIPEJICIICHUH TTOHATUH, IPY UCTIOIB30BaHUH MAaTEMAaTHIECKOMN
TEPMHUHOJIOTHH, B PUCYHKAX, YEPTEKaxX WU Tpadukax, B BHIKIAIKaX, KOTOPhIE HE
WCITPABJICHBI MTOCJIC HECKOJIBKUX HABOSIINX BOIPOCOB YUUTEIIS,

OOHapy>XuJ HE3HAaHWE W HEMOHWMAaHWE H3Yy4aeMOTOo MaTepualia Wil He CMOT

OTBCTUTH HU HAa OJHH U3 IIOCTABJICHHBIX BOIIPOCOB 110 U3y4aCMOMY MAaTCpHally.

OneHka NUCbMEHHbIX padoT

HpI/I COCTAaBJICHHUU COACPKAHHA IMHNCbMCHHBIX pa60T, B 4aCTHOCTH TCMATHMYCCKHX



KOHTPOJIBHBIX pab0T, HEOOXOIUMO COOIIONIATh npuUHYUN oughpepenyupyemocmu no
VPOBHAM NOO20MOGKU. BAXHO BKIIOYaTh B pabOTy 3aJaHus, OTHOCSIIHECH K
0a30BOMY YPOBHIO IOATOTOBKH, BBITIOJTHCHHE KOTOPBIX 00S3aTEIBHO IS BCEX
oOyJarommxcs, ¥ 3aJaHus MOBBIIICHHBIX YPOBHEH, KOTOPHIE IAalOT BO3MOXHOCTH
peann30BaThCS 00YJAIOIIMMCS, TTPOSIBIISFOIITUM K MaTeMaTUKE MHTEPEC

U CrmocoOHOCTH. MapkupoBKa 3aJaHWid 10  YPOBHSAM  CIEHUAIbHBIMU
0003HaYEHUSAMHU CHaYaJa B X0/1¢ (HOPMHUPOBAHUS YMCHHH, & 3aTEM M B KOHTPOJIBHOM
paboTe opHeHTHpYeT O0ydaIOIUXCS Ha JOCTHIKCHHE OTPECIICHHOTO pe3yibTara,
MIOMOTaeT MIAHUPOBATh YUYEHHUE U KOHTPOJIUPOBATH BBITIOJTHECHUE PAOOTHI.

Kpome TOro, mpu COCTaBICHHM TEMaTHYCCKUX KOHTPOJBHBIX pPaboT U
TEKYIIMX MPOBEPOYHBIX PAaOOT BAXKHO OPHUEHTUPOBATBHCS HA MPUHYUN HOJHONMbL
npo8epKuU  naanupyemvix pe3yiomamod. YacTb TEeMaTHYECKUX PpPe3yJbTaTOB
IIPOBEPSACTCS OT/ICIBbHBIMU, HEOOBIITMMH 10 PopMaTy MPOBEPOYHBIMH PAOOTAMH.
B KoHIlE W3yueHUs KaKIOM TeMbl MOXET OBITh MPEAYyCMOTPEHO MPOBEACHHUE
KOHTPOJBHOM paboThl, HA KOTOpyro oTBoauTcs 1 ypok. Ilpu stom, ecnu Tema
HeOOMbIIas U Ha ee W3ydeHHe JaeTcss He Oojee ONHOM ydeOHON HenenH, TO
KOHTPOJIb JTOCTUXKEHUSI COOTBETCTBYIOIIMX ATOW TeMe IJIaHUPYEMBIX PE3YJIbTaTOB
MO’KHO TEPEHECTH U BKIIOYUTHh B KOHTPOJIBHYIO pabOTy MO CIEAYIONIEH TeMe WIH
’KE OTPAaHUYUTHCS TPOBEICHUEM HEOOJBIION MPOBEPOYHOM pPabOThI B TEUEHHUE
20-25 munyT ypoka. IIpu 3ToM m oOydaroniyuecs, U y4YUTedb JOJKHBI MOJYIUTh
00paTHYIO CBS3b O JOCTIKEHUU MWW HETOCTH)KCHHN TEMATHYECKUX TUIAHUPYEMBIX
PE3YIIBTATOB.

IIpu omneHke pe3ynbTaTa BBINOIHEHUS] KOHTPOJIBHON WM MPOBEPOYHON pabOThHI B
MEPBYIO0 OYEpPE/lb YCTAHABIMBACTCS HAUYUE WU OTCYTCTBHE Yy OOYyYaromerocs
0a30BOI1 MaTEMaTHUYECKOW TOJATOTOBKH, MOITOMY TaK Ba)KHO OTIEIHHO OIICHHUTH
BBITIOJTHEHHE WM COOTBETCTBYIOMMX 3anaHuid. Kak mpaBuio, OHM KOMITOHYIOTCS
B MIEPBYIO YaCTh KOHTPOJIBHOU PabOTHI.

[Tome3Ho mpuUAEPKUBATHCS CIEAYIOMIET0 TOAXO0Ja K HAYHCICHHUIO OaJlIoB 3a
BBITIOJIHEHUE 3aJaHUI:

3a BCPHOC BbIIIOJIHCHHUC KaXXA0ro 3aJaHu:d HCpBOfI qaCTu 06yqa}0meMyc;1



Hauwnciagercd 1 Oamr;

3a BBITTOJIHCHHE 33/IaHMSI BTOPOW YACTH HAYMCIAIOTCS 2 Oaiia, €Clid JaHO BEPHOE
pelIeHre W MPUBEIECHO 00OCHOBaHWE; | Oayl, eciau JIOTWKa pelieHus BepHa, HO
JOTMYIIEHA OJ{HA BBIYUCIUTENbHAS OMMOKA UK MPEJACTABICHHOEe 00OCHOBAHUE HE
MOKET CUUTATHLCS TTOJTHBIM.

[Tpr HEOOXOUMOCTHU Kpumepuu mMozym 0blmb 0emaaiu3upo6ansl, 9To MO3BOJIUT
00Jiee TOYHO BBISIBUTH TPOOEITBI, 3aTPYAHCHUS 00YYAIONUXCS U UX MPUYUHBI, UTO,
B CBOIO O4YEpe/lb, MO3BOJIUT CIIAHUPOBATh KOPPEKTUPYIONIUE MPOICAyphl. BaxkHO
TaKk)Ke TMOMHHUTh, YTO COJEPKaHHUE, CTPYKTypa KOHTPOJIHHOW pabOTHI U KPUTEPUHU
OIICHMBAHUS €€ BHITIOJTHEHUS JIOJDKHBI OBITh pa3pab0TaHbl TAKUM 00pa3oM, YTOOBI Y
oOydJarommxcs ObUIO MPAaBO Ha OMMOKY: JUIA TIOJYYCHHUS OTMETKH «3» He
00s13aTEIIBHO BEPHO BBITIOJHUTH BCE 3aJjaHUsI 00513aTEIILHOTO YPOBHSI, aHAJIOTUYHO,
JUISL  TIOJYYCHUS OTMETKHM «5» HE 0053aTeIbHO BBINOJHUTH BCE 3aJIaHUS
KOHTPOJIBLHOM pabOoTHI.

PexoMeHyem cliietytoniue KpuTepuu AJid MepeBojia o01ed CyMMbl HAUMCIICHHBIX
OaJIJIOB B OTMETKY IO MSATHOAIIFHOM IIKaJIe:

oOydJaromuiicss He JOCTUT YAOBIETBOPHUTEIHLHOrO (00s3aTEIBHOT0) YPOBHS
MOJATOTOBKH (0TMeTKAa «2»), ecnu OH Habpan MeHee 55% OamnoB Yactm 1
(00s13aTEILHOTO YPOBHS);

oOydJaromuiicss  JOCTUT  YAOBIETBOPUTEIBHOTO  (00S3aTENBHOTO)  YPOBHS
MOATOTOBKU (O0TMETKA He HMKe «3»), eciii OoH HaOpan He meHee 55% Oamios
Yactu 1 (00s13aTENBHOTO YPOBHS);

00yJarONIUIICs JTOCTUT TIOBHIIICHHOTO YPOBHS (0TMETKAa He HHMuKe «4»), eclu OH
HaOpai He MeHee 65% oO1ero yncia 6amios;

OOyJaroONIUIiCsl TOCTUT BBICOKOTO ypoBHS (0TMeTKa «5»), eciii OoH HabOpai

He MeHee 85%0 obmero uncia 6amios.

Ommemum, umo npeonazaemas WKAIA nepeeooa CyMMbl HAYUCIEHHBbIX OANI08 8
OMMemKy no NAMUOALILHOU WKANe MOdHcem Oblmb CKOPPEKMUPOBAHA 8 KA COoM

omaoenbHOM cIyuae.



OneHka TeCTOBBIX 3aJJaHUI

TecT MOXET WHCIONB30BATHCA MJIs TMPOBEACHUS TEKYIIETO W TEMaTUYECKOTO
KoHTpOJIs. bosee 1ienecoodpa3Ho UCIMOMb30BaTh TECTOBYIO ()OPMY TIPH BBHISBICHUHU
CTCTICHM YCBOCHHS TEOPETHYECKOr0 MaTepualia W yMCHHS peliaTh 3aJaHus
PENPOIYKTUBHOTO XapaKTepa.

[Tpu ncmonp30BaHUU TecTa Kak (POPMBI KOHTPOJIS MOTYT OBITh PEKOMEHIOBAHbI T
e KPUTEPHH JIJIS TIepeBojia CyMMBI 0auioB B OTMETKY. OTHAKO TIPU 3TOM CJICAYET
YUUTBHIBATh, YTO B 3aBUCHMOCTH OT THIIa TECTOBBIX 3aJaHHI, BKIFOYCHHBIX B TECT,
KPUTEPUH TIEPEBOJIa CYMMBbI OQJIJIOB B OTMETKY MOTYT OBITh CKOPPEKTHPOBAHBI.
Tax, mpu BBIMOJTHEHUH TECTa, COCTOSIIETO TOJBKO U3 33JlaHUi C BEIOOPOM OJTHOTO
oTBeTa (CaMbIe TIPOCTHIC), HUKHUE TTOPOTH MOTYT OBITh YBEITUYCHBI:

ue Menee 70% — ormeTka «3»;

He MeHee 80% — oTmMeTKa «4»;

e menee 90% — ormeTKa «5».

BrimonHss aHanu3 pe3yabTaTOB MPOBEPOYHOM WIIM KOHTPOJBHOW MPOIETYPHI,
HE3aBUCUMO OT (OPMBI €€ MPOBEIAEHUs, I1eJIeco00pa3Ho (GUKCUPOBATh HE TOJILKO
KOJIMYECTBO BBINOJIHEHHBIX 3aJaHHMii, HO M Kakhe HMEHHO 3aJaHus ObLIM
BBITIOJIHEHBI KaK KaXKIbIM 00YyYaIOIIUMCS, TaK U KJIaCCOM (TPYMIIOi) B IICTIOM.
[IpumMeHeHne  JaHHOTO  TOJXOJa  TO3BOJNSET  CchelaTh  OTMETKy  Oosee
nH()OPMATUBHON M OOOCHOBAHHOM, BCErJa MOXXKHO IMPOaHAIM3UPOBATh, M3 YETO
CKJIQJIbIBACTCS OOIIUI O KaKI0ro 00yJaromerocs, Kakue 3adaHus BBITTOJTHCHBI
MOJTHOCTBIO, a KaKWe YacTHYHO. Takke NpH JaHHOM IIOJXOJE PEaTU3yeTCs
HEOTHEMJIEMOE MPABO KAXKJIOr0o 00YyYalomerocs — «IpaBo Ha omuOKy». B memom
0 TPyNIe 00yYarOIIMXCs BBISBIISIOTCS OOIUe MpoOeibl, TpeOyromue KOpPeKIuu

Y JIOTIOJIHUTENbHOU PaOOTHI.

7. Pabouast mporpamMma cocTaBiieHa C ydeToM mporpammbl Bociutanus UY OO

«ITeTpoBckas mkomay:

No Opranu3zanus/KOHCYJIbTallMN/y4acTUE B MEPOIIPUSATUH




BxitoueHue 3J€MEHTOB  BOCIUTATEIBHOM pabdOThl B YPOUYHYIO

ACATCIIBHOCTD

INopoackue npoektsl: «Cy000Th MOCKOBCKOTO HIKOJIBHUKA

[IpoekTHas AesATENbHOCTh HAYYHO-TIpaKTUUecKast KoHpepenuus «lar B

HAyKy»

[IpoekTHast  OeATENBHOCTb  HAYYHO-TIPAKTHYECKass  KOH(EpEeHIHs

«I"OpU30HTHI OTKPBITHII»

VYuyacrtue B KOHKYpCax, BUKTOpUHAX, OJIMMIINAAaX, KBU3aX T.II.

Yuactue B0 Becepoccuiickon 0MMImajie mKOJIbHUKOB

dopmupoBanue GyHKIIMOHATLHON TPaMOTHOCTH

Juckyccuonnas miomaaka [leTpoBckon mIKOJIbI

JIeHb pOCCUNCKON HAayKHU

O©| 00| N o O b~

[IpoexT «bombiie, ueM ypok!»

Hpe,ZIMeTHLIﬁ pas3roBOp: UHTCPCCHBIC KEMChI U3 IIKOJbHBIX npecamMecTOB
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