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AHHOTANUA K padoyeil mporpamme
Pabouas nporpamma yyebHoro npeamMera «MatemaTuka» (yriayOJeHHbIN ypPOBEHbB)
st 7-9 Ki1accoB MOATOTOBJIEHA B COOTBETCTBUMU C:
(denepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTEeNIbHBIM CTaHAAPTOM OCHOBHOI'O
oOmero oOpa3oBanusi (mpuka3 MuHucTepcTBa MnpocBeuleHus Poccuiickoit
®deneparuu ot 31.05.2021 Ne 287 ¢ u3sMeHEHUSIMU U JJOTIOJTHEHUSIMU );
denepanbHOil 00pa3oBaTebHONW MPOrpaMMoOil OCHOBHOTO 00Iero oOpa3oBaHus,
yTBepxkAeHHON mnpukazom Ne 370 MunucrepcTtBa mnpocsemeHus Poccuiickoit
Oenepanyu ot 18.05.23 ¢ UBMEHEHUSIMU U JOTIOJIHEHUSMU;
npuka3zom MuHuctepcTBa npocsenienus Poccniickoit @enepaunn 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
ob1rero oOpa3oBaHus;
denepanbHOil paboueil mporpamMMoil MO MaTeMaTWKe OCHOBHOTO OOIIero
oOpa3oBaHus, yriayOJeHHbI ypoBeHb, MOCKBa;
npukazoM MunuctepcTBa npocenieHust Poccuiickoit @enepanuu ot 23.07.2025 Neo
551 "O6 ytBepxkaeHHHN (eaepaabHOrO MepeyHs AIEKTPOHHBIX 00pa30BaTEIbHBIX
pPECYpPCOB, JIONMYIICHHBIX K HCIOJB30BAHUIO TIPH peajn3aldd HMEIOIUX
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.
PaGouas mporpamma 1mo MaTeMaTHKe YriryOJIEHHOTO YPOBHS JIJIsi OO yJaromuxcs 7—
9 «knaccoB pa3pabotaHa Ha OcHOBe @eAepasbHOr0 TOCYAAPCTBEHHOIO
00pa3oBaTEILHOTO CTaHJapTa OCHOBHOIO OOIIEro OoO0pa3oBaHHs C YYETOM H

COBPCMCHHBIX MHPOBBIX Tpe60BaHHﬁ, nNpcaABABILICMBIX K MATCMAaTHYCCKOMY



00pa3oBaHUIO0, U TPAAUIIUN POCCUICKOrO 0Opa3oBaHUs, KOTOPhIE 0OECIEYMBAIOT
OBJIQJICHUE KIIOYEBHIMU KOMIIETCHIIMSIMA, COCTABJISIIOIIMUMH  OCHOBY IS
HEMPEPHIBHOTO  00pa3oBaHMsl W  CaMOPa3BUTUSA, a TaKXKe IEJIOCTHOCTh
OOIIEeKYJIBTYPHOTO, JUYHOCTHOTO M TMO3HABATEIILHOTO pa3BUTHs oOydaronuxcs. B
paboueil mporpamMme YyYTeHbl ujen U TnoyioxkeHus KoHmenmuu pa3BUTHUS
MareMatudyeckoro oopaszosanus B Poccuiickoit denepanumu.

B snoxy uudposoii Tpanchopmanuu Bcex cep UeIoBEHUECKOW AEATEIBHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTeMaTHYEeCKON TMOJATOTOBKU. Y3K€ B IIIKOJIE MaTeMaTHKa CIIYXKUT OIMOPHBIM
IpEeAMETOM JUIsl U3YYEHHUS CMEXKHBIX JUCIMIUIMH, a TIOCJI€ IIKOJIBI pealbHOM
HEOOXOAMMOCTBIO CTAaHOBUTCS HENpPEpPBIBHOE OOpa3oBaHUE, 4YTO TpeOyeT
MOJIHOLIGHHOW 0a30BOil  00111€00pa30BaTeIbHON TMOJATOTOBKM, B TOM YHCIIEC H
MaTeMaTH4eCKOl. DTo OOYCIOBJICHO TEM, 4YTO B HAIIM JHU PaCTET YHCIO
npodeccuii, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHHEM 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 3HAUMMBIM MPEAMETOM HE TOJIBKO C TOUKHU
3peHus e€ MPUMEHEHUS B XU3HU, HO M B NMPOGECCHOHAIBHOU NEITeNbHOCTH,
pacimpsercs.

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

be3 KOHKpeTHBIX MaTeMaTUUYECKUX 3HAHUW 3aTPyIHEHO MOHMMAHHE MPUHLIMIIOB
YCTpPOMCTBA U  MCIHOJB30BAHUS COBPEMEHHOW TEXHUKH, BOCIPUATHE U
UMHTEpIpeTalus pazHOOOpa3HOM COIMATbHOM, AKOHOMUYECKOH, MOJIUTHYECKOMN
uHopmaiu, Mmanod3PeKTuBHA MOBCEIHEBHAS TPAKTUUECKAs IEATEIbHOCTD.
Kaxxnomy uenoBeky B CBOEH KU3HU NPUXOAUTCS BBITIOIHATH PACUETHI U COCTABIISITh

AJIrOPUTMBbI, HAaXOAUTb KW IIPUMCHATH (I)OpMYJ'IBI, BJIIaACTh IMPAKTHYCCKUMU



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 paclIMpeHHeM chep NPUMEHEHUS MaTEMAaTUKH 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 BKIIIOUAIOTCS MHAYKIUS U IeAYyKLKs, 000011IeHre
U KOHKpeTH3alus, aHalu3 M CHHTEe3, Kiaccu(uKalus ¢ CUCTEeMaTU3allMs,
abctparupoBanve W aHajorus. OOBEKTHl MaTEeMaTHYECKUX YMO3AKIIOYECHHH,
npaBuja UX KOHCTPYHPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHIA,
CIIOCOOCTBYIOT BbIpa00OTKE yMEHHs (hOpMYIIUPOBaTh, 00OOCHOBBIBATH U JI0KA3bIBATh
CYy)XKJEHUs, TE€M CaMblM pa3BHUBAIOT JIOTMYECKOE MbllIeHne. Benymas poms
NPUHAIJIEKUT MaTeMAaTUKe U B (POPMUPOBAHUM AJITOPUTMHUECKON KOMIIOHEHTBI
MBIIUICHUS] W BOCIUTAHUM YMEHHM JEHCTBOBATh II0 3aJaHHBIM aJIrOpHUTMaM,
COBEPIICHCTBOBATh U3BECTHBIE M KOHCTPYUPOBATh HOBBIE. B mpolecce pelieHus
3aJjad — OCHOBHOM y4eOHOW JESITeIbHOCTH Ha YpOKax MaTeMaTUKd —
Pa3BUBAIOTCS TAKXKE TBOPYECKAs U MPUKIAJHASA CTOPOHBI MBILIICHUS.

OOyueHune maTeMaTuke Aa€T BO3MOXKHOCTh pPa3BUBaTh y OOyYaIOUIUXCSl TOYHYIO,
palroHaIbHYI0 U HHPOPMATUBHYIO PeUb, YMEHHE OTOMPATh HAanOO0JIee TOIXOISAIIHE
A3BIKOBbIE, CHMBOJINYECKHUE, TpapUUecKUe CPEACTBA IS BHIPAKEHUS CYXACHUN U
HaIJISJHOTO UX MPEICTABICHUS.

Heo06xoauMbpIM KOMIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABNIseTCS OOIIee 3HAKOMCTBO C METOJaMU TMO3HAHMs JIEHCTBUTEIBHOCTH,
IIPEACTABICHNE O NPEIMETE M METOJAaX MAaTEMAaTUKH, X OTIMYHMA OT METOJOB
JIPYTHMX €CTECTBEHHBIX M T'YMaHHUTApHBIX HAyK, 00 OCOOEHHOCTSIX NPUMEHEHHUS
MaTeMaTUKH [UIsl PELIEHUs HAy4HbIX W MPUKIAAHBIX 3a7ad. Takum o0paszowm,
MaTeMaTH4eckoe 0Opa3oBaHHWE BHOCUT CBOWM BKJIang B (GoOpMHUpOBaHHE OOIIEH

KYJIbTYpBI YEJIOBEKA.



M3ydyeHne wmaTreMaTUKH TaKXkKe CHOCOOCTBYET OSCTETHUYECKOMY BOCIHTAHUIO
YeNIOBeKa, MOHWMAHUIO KPAacoThbl M M3AIIECTBA MAaTEMaTHUYECKHUX PACCyXICHUM,
BOCTIPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHUIO UI€U CUMMETPHUH.

B cootBerctBun ¢ KoHmenuued pa3BUTHS MaTeMaTHYeCKOrO OOpa3oBaHUs B
Poccuiickoit ®enepanuum maTemMaTH4YecKOe OOpa3oBaHUE JOJKHO pelaTh, B
YaCTHOCTH, 3agayd O0OeCle4YeHHs CTPaHbl BBITYCKHUKAMH, MaTeMaTH4ecKas
MIOJITOTOBKA KOTOPBIX TOCTaTOYHA JJISl MPOJIOJDKEHUST 00pa3oBaHUsl B Pa3IMUHBIX
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 COIMaIbHON cdepe ¢ apyroit ctoponsl. s obecniedeHus
JTOCTH)KCHUST COOTBETCTBYIOIICH OTHM 3a7adyaM MaTEeMaTHYECKOW IOATOTOBKH
oOyJarommxcs, JUisi  YAOBJICTBOPEHUS WX 3alpOCOB U BO3MOXKHOCTEH
npeqHa3HaYeHa IMporpaMMa YriyOJIEHHOrO HM3y4deHHs MareMaTukd. [Iporpamma
YIITYOJIEHHOTO YPOBHS TaET BO3MOXKHOCTh PACIIMPUTH U YTIYOUTh KPYT U3y4aeMBbIX
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 IEHTPAIBHBIX MAaTEMATUYSCKUX TMOHITHHA (YUCIIO, BEIMYUHA,
reoMeTpudeckas Gurypa, nepeMeHHas, BEpOsSTHOCTb, QYHKIIHS ), 00eCIIeUnBAIOIAX
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh  MAaTEeMAaTUYECKOro  OOpa3oBaHMS
oOydJarommxcs;

MOJIBEJICHUE YUaIlUXCsl HAa IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
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 N3YYEHUI0 MaTeMaTHKU;

GopmupoBanue (QyHKIIMOHAIBHOW MaTEeMaTHUYECKOM T'PaMOTHOCTH: yMEHUS

pacCiio3HaBaTb IIPOABJICHUA MaTEMAaTHYCCKUX HOHHTHﬁ, 00BEKTOB "



3aKOHOMEPHOCTEH B PEaTbHBIX KU3HEHHBIX CUTYAlMSIX M MPH W3YYCHHH APYTUX
yu4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCHMOCTEH H  3aKOHOMEPHOCTEH,
dopMynupOBaTH UX Ha S3bIKE MATEMATHKH U CO3/1aBaTh MAaTEMAaTHYECKHE MOJICIH,
NPUMEHATH OCBOCHHBIH MaTEMaTHYECKHI ammapaT JUisi pPEIIeHUS MPaKTUKO-
OPUEHTHPOBAHHBIX 3aJ7a4, WHTEPIPETHPOBATh M OLEHWUBATH IMOJyYCHHBIC
pe3yabTaThl.

OCHOBHBIE JIMHUM COJIEpKaHMS Kypca MaTeMaTuku B 7—9 kmaccax: «Ywucna u
BBIUUCIEHUS», «Anredpa» («Anredpandeckue BbIPpOKECHUS», «YpPaBHEHHUS U
HepaBeHCTBay»), «Dynkuum», «l'eomerpust («I'eomerpuueckne GUTYpHl U UX
cBOiicTBa», «V3MepeHne TEOMETPUUYECKUX BEIHYWH»), «BeposTHOCTH W
CTaTUCTUKAY.

JlaHHBIE THHUN PAa3BUBAIOTCS TApaJUICIbHO, KaK/1asi B COOTBETCTBUHU C COOCTBEHHOM
NPUPOJON U TPAIUILUSAMHU, OJHAKO HE HE3aBHCHMO OJHA OT APYroi, a B TECHOM
KOHTaKTe U B3auMozeWcTtBuu. Kpome »3Toro, ux o0ObEIUHSET JIoTHYecKas
COCTaBJISIIOIIAsl, TPAAUIMOHHO NpUCYyIas MaTeMaTHKEe U IPOHM3BIBAIOIAsl BCE
MaTeMaTUYECKUE KYpPChl U COJIep KaTEIbHbIE JIMHUU.

Conmepxxanue oOpa3oBaHMs, COOTBETCTBYIOILEE MPEIMETHBIM  pe3yjbTaTaM
OCBOCHMUS paGouell mporpamMmbl, pacHpeleN€HHbIM IO TojaM OO0Yy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIbHBIM
BOIIpocaM  oOydJarommuecss OOpamiajuch HEOJAHOKPATHO, YTOOBI  OBJIAJICHHE
MaTeMaTUYECKUMU MOHATHAMHU U HaBBIKAMH OCYILIECTBIISUIOCH MTOCIIE0BATEIBHO U
MOCTYNATEIbHO, C COOJIIOJICHUEM MPUHIMIA NPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0O CUCTEMY MaTEeMaTHUECKUX MPEACTABJICHUN O0ydarouIuxcs,
paciupsis 1 yriay0ssis e€, o0pa3ysi IpoYHble MHO)KECTBEHHBIE CBA3H.

Hean udyyeHus y4eOHOro Kypca «AJjireopa»

Anrebpa sBISETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOHM IIKOJBI: OHA
o0ecneurBaeT M3y4eHHE JPYTHUX TUCIUIUIMH KaK €CTECTBEHHO-HAay4yHOTO, TaK U
TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXO0IMMO AJIs MPOIOJDKEHHS 00pa30BaHMUs
U TIOJIE3HO /Ui TIOBCETHEBHOW >XKM3HH. Pa3zButne y o0Oydarommxcsi Hay4dHbIX

MPEACTABICHUN O MPOUCXOXKIECHUU M CYUIHOCTH ajareOpanueckux alOCTpakiui,



croco0e OTpa)KeHUs MAaTEMAaTUYECKOW HAyKOU SBIIEHUN U MPOLIECCOB B MPUPOJE U
o0l1IecTBEe, POJIM MATEMATHYECKOTO MOJEIUPOBAHUS B HAyYHOM IO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIIUICHUS, HEOOXOAUMBIX ISl aJanTallid B COBPEMEHHOM LU(PPOBOM OOIIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM O0pa3oM 00eCHeYrMBaeT pPa3BUTHE YMEHUS
Ha0JII0/1aTh, CpPaBHMBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTUUYHOCTHU
MBIIICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBUS,
BBIBO/IBI, (hOPMYJIMPOBATh yTBEpkKAeHUs. OCBOCHHUE Kypca ainreOpbl o0ecreurnBaeT
Pa3BUTHE JJOTUUECKOTO MBIIIICHUS 00YUYaIOIIUXCSI: OHU UCTIONB3YIOT I€TYKTUBHbIE
U MHAYKTUBHBIC PacCyXAeHUs, 0000IeHNe U KOHKPETU3AINI0, a0CTparupoBaHue u
anajorutro. OOyueHue  anreOpe  mpeAnojaracT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJILHON  JIEATEIbHOCTH OOYyYalomMXcs, TO3TOMY CaMOCTOSTEIBHOE
pelieHre 3a7ad y4JalluMHCS €CTECTBEHHBIM 00pa3oM SBISIETCS peau3ariueit
NS TETbHOCTHOTO MIPUHIIUIIA O0yUEHHUS.

B ctpykType nporpamMmbsl yueOHOTO Kypca «Airedpay yriayOoa€HHOTro U3y4eHHs B
/—9 Knaccax OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUM:
«Yucrna u BBIYUCICHUSY»;, «ANreOpandeckue BbIpRXKEHHS», «YpaBHEHUS W
HepaBeHCTBa»; «DyHkuum». Kaxngas U3 3TUX COAEPKATEIBHO-METOANYECKUX
JUHUNA Pa3BUBAETCS HA MPOTSIKEHUU TPEX JET M3YUYEHUsI Kypca, €CTECTBEHHBIM
o0pa3oM TmepervieTasich U B3aUMOJEHCTBYS C JIPYrUMHU €ro JuHusIMU. B xoxe
M3yYEHHUsI Kypca OOydarou[MMcsl MPUXOJMUTCS  JIOTUUECKH  PacCyXkaaTh,
MCITIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIN A3BIK. B CBsI3M ¢ 3THM 11emecoo0pa3Ho
BKJIFOUHTh B IPOTPaMMy HEKOTOPBIE OCHOBBI JIOTMKH, ITPOHU3BIBAIOIIME BCE
OCHOBHBIE pa3fielbl MaTeMaTHYeCKOro O0O0pa3oBaHUS U  CIOCOOCTBYIOIIHE
OBJIQICHUIO OOYYalOIIMMHUCA OCHOB YHHUBEPCAJIIBHOIO MAaTEMaTUYECKOTO SI3bIKa.
Takum o00pa3oM, MOXKHO YTBEpPKIaTh, YTO COAEPKATEIBHOM U CTPYKTYpHOU
0COOEHHOCTBIO Kypca «Aredpay SBISIETCS] €T0 HHTETPUPOBAHHBINA XapaKTep.
Copepxanue quHUA «YHHCIa U BEIYUCICHUS» CIYKUT OCHOBOM JJI JaJbHEHIIIETO
M3YUYCHUSI MATEeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYarOUIUXCS JIOTUYECKOIO

MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI TMOJB30BAThCS AICOPUTMAMHU, a TaKKe



MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOUMBIX JIJIsl TOBCETHEBHOM JKU3HU.
Pa3zBuTre MOHATHA O YUCIE B OCHOBHOM WIKOJIE CBSI3aHO C PAllMOHAJIbHBIMU U
UppaIMOHAIBHBIMU YK CIIaMU, OPMHUPOBAHUEM TIPEACTABICHUN O JEHCTBUTEIILHOM
yycie. 3aBEpPUICHHE OCBOCHUS YHMCJIOBOM JIMHUM OTHECEHO K CTaplIeMy 3BEHY
o01iero oOpa3oBaHus.

Conepxanue IBYX alreOpanvecKux JUHUN — «AnreOpanueckue BBIPAKCHUS» U
«YpaBHEHHSI U HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOYyHAIOIIUXCS
MaTeMaTHYeCKOTO ammnapara, HeOOXOIUMOIo sl pEelIeHUs 3aJad MaTEeMaTHKH,
CMEXHBIX MPEIMETOB U OKPYKAIOIIEH peajbHOCTH. B OCHOBHOM IIKOJIe YUeOHBIM
Marepuang TPYNIUPYETCSs BOKPYr  pallMOHAIBHBIX  BBIpaXXeHHM. Aunrebpa
JEMOHCTPUPYET 3HAYEHHE MATEeMaTHMKM KakK  s3blka JUIi  TOCTPOCHUS
MaTeMaTUYECKUX MOJIEJIEH, ONMKMCAHUs MPOLECCOB U ABJICHUN peaibHOro mupa. B
3a1aun 00y4deHUs alire0pe BXOIAT TaKKe JalbHEHITIee pa3BUTHE AITOPUTMHUYECKOTO
MBIIIJIEHUS], HEOOXOAMMOI0, B YACTHOCTH, JIJIi OCBOEHUSI Kypca MHDOPMATUKHU, U
OBJIaJIeHNE HAaBbIKaMU JeAYKTUBHBIX paccyxkaeHuil. [[peoOpazoBanrie CHMBOJIBHBIX
dopM BHOCHUT cBOM crnenupUUYECKUil BKJIaJg B pPa3BUTHE BOOOpaKEHHS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxanve (QyHKIIMOHATBHO-Tpa)UUECKOW JMHUU HAIENIEHO Ha TOJIyYCHHE
IIKOJTbHUKAMU 3HAHUN 0 (PYHKITUSAX KaK BaKHEHIIIEH MaTeMaTHIECKOM MOJIETH ISl
OMMCAHMS M HCCIEOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B MPUPONE U
obmrectBe. M3ydenne 3Toro Matepuasia CrmocOOCTBYET Pa3BUTHIO Y OO YYArOIIHXCS
YMEHUS UCTIOIb30BaTh PA3JIMUHbIE BIPA3UTEIbHBIE CPEICTBA S3bIKA MATEMATUKN —
CJIOBECHOTO, CHMBOJHMYECKOT0, TpaduyecKoro, BHOCUT BKJIaJ B (popmupoBaHue
MPEACTABICHUN O POJIM MATEMATUKHU B Pa3BUTUU IUBWIM3ALNHU U KYJIbTYPHI.
YrnyonéHHblil Kypc anreOpbl XapaKTepu3yeTcss He TOJIbKO N3yUYeHUEM HEKOTOPOTO
JOTIOJIHUTENIBHOTO TEOPETHYECKOTO ammnapaTta W CBSI3aHHBIX C HUM METOJIOB
pemeHust 3amady. AnreOpa SBISETCS S3BIKOM JJISl OMHUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CITY?>KUT OCHOBOM MAaTEMATHYECKOT0 MoaenupoBanus. [Ipu stom
caMi OOBEKThl MATEMATHYECKUX YMO3AKIIOUCHUN U MPUHSTHIE B are0pe mnpaBuiia

X KOHCTPYHUPOBAHHS CIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHHII OOOCHOBBIBATH U



JIOKa3bIBaTh CYXKJICHHS, pPa3BUBAIOT MAaTEMAaTHUYECKYI0 HHTYUIIUIO, KPaTKO U
HArJIsiTHO  PACKpPhIBAIOT MEXaHU3M JIOTUYECKUX TMOCTPOCHUN H  ydaT uX
npuMeHeHuto. TeM cambiM anredpa 3aHUMaeT OJIHO U3 BEAYIIUX MECT B
dbopMuUpPOBaHUY HAYYHO-TEOPETUUECKOTO MBIIIUICHUST 00YYatOIINXCS.

ean usyyenus yyedHoro kypca «I'eomerpus»

['eomeTpus kak OAVMH M3 OCHOBHBIX Pa3€JIOB MIKOJIBHOW MATEMATUKH, UMEIOLINI
CBOEH 11eJIbI0 00ECTIeYUTh U3yUYCHUE CBOMCTB U pa3MepoB (GUTYD, UX OTHOIICHUN U
B3aMMHO€ PACIOJI0KEHUE, OMUPAETCSA Ha JIOTUYECKYIO, 10KA3aTEIbHYIO JTUHUIO.
[leHHOCTh M3Yy4YEHUS T€OMETPUU B OCHOBHOM IIIKOJE 3aKIIOYAETCS B TOM, UYTO
OoOy4JaromuiCsT CMOXET HAYYUThCS TPOBOJMTH JOKA3aTeNIbHBIE PACCYKICHUS,
CTPOUTHh JIOTUYECKUE YMO3AKIIOYCHHS, JI0KA3bIBATh WCTUHHBIC YTBEPXKICHUS H
CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXJCHHUS OT MPOTHUBHOTO,
OT/INYaTh CBOWCTBA OT MPHU3HAKOB, (OPMYJIHUPOBATH OOpPATHBIC YTBEPKIACHUSI.
Oco0oe 3HaueHWe AOKa3aTeNbHAsl JIMHUS UMEET i YriayOnEHHOro H3y4deHUus
MaTE€MAaTHKH.

Baxxno, 4T0OBI Y4EHUK, OBJIJIEBIINNA UCKYCCTBOM PaCCyX/1aTh, MOT IPUMEHSTH €T0
U B OKpYy)Karomen *u3Hu. I B 3TOM COCTOHUT BaKHOE BOCIUTATEIIbHOE 3HAYCHUE
U3YUYEHUs T€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHOW MaTEMaTUYECKOW IKOJIE.
Bropoil uenpto uM3yyeHuss reOMETpPUU SIBISETCS HAYyUHUThCS HCIIOJIB30BaTh €€ B
KaueCTBE MHCTPYMEHTA NP PEIICHUN KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX
3a/1a4, BCTPEYAIONIMXCS B pPEAIbHOW JKU3HU. YUYEHUK JOJDKEH HayYuThCs
OTIPEJICIUTh TEOMETPUUYECKYI0 (PUTYpyY, OmHCcaTh CIOBAMU YEPTEK WIH PUCYHOK,
HalTU IUIOMIaAb 3E€MEJbHOTO Yy4YacTKa, paccuuTarb HEOOXOAUMYIO IJIMHY
ONITOBOJIOKOHHOTO KaOens wiu TpeOdyeMble pa3Mephbl Tapaxka Jisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BEIUMCIUTENbHAS JTUHUS B U3yYCHUU T€OMETPUU B
IIKOJIE, HE MEHee BaxkHas, yeM mepBas. CrocoOCTBOBATh 3TOMY MOTYT 3ajlaud
MPAKTUYECKOTO XapakTepa, MpU PACCMOTPEHHUHM KOTOPBIX MOXKHO OOydaTh AeTei
CTPOUTH MATEMaTUYECKUE MOJEIH PEANIbHBIX KU3HEHHBIX CHUTYallWil, TPOBOJUTH
BBIYUCJICHUS U OLICHUBATh aJICKBATHOCTh MOJYYEeHHOTO pe3yinbTara. KpaitHe BaxkHO

IIOMYEPKUBATE CBA3M TEOMETPUM C JAPYTMMH IpEAMETaAMH, MOTHBUPOBATH



HCITOJIB30BaTh OMPEICIICHUS TEOMETPUICCKUX QUTYP B TTOHATHH, IEMOHCTPUPOBATH
MIPUMEHEHHUE TIOJTYYCHHBIX YMEHUHN B GU3UKE U TEXHUKE. DTH CBSI3H HanOoJIee IPKO
BUJIHBI B Temax «BekTopel», «TpuUroHOMETpHYECKHEe COOTHOMIECHUs», «MeTona
koopauHaT» U «Teopema [Mudaropay.

Oco0eHHOCTh Kypca YriyOn€HHOTO M3YUYEHUS] TEOMETPUU COCTOUT HE B TOM, UTO
no6aBisieTcs O0IBIIOE KOTUIECTBO HOBBIX TEM, @ B TOM, YTO y4allllecs He MPOCTO
3HAKOMATCS C OMNPEACNEHHBIMU TOHATHSIMH, a YBEPEHHO OBIAJCBAIOT HMHU.
CymiecTByIomme TeMbI MPOTrpaMMBI 0a30BOTO Kypca T€OMETPUH H3YYaroTcCs Ha
Oosiee TIyOOKOM ypOBHE, a ydallHecs MPUOOPETArOT YMEHHs, MOMOTAlolue UM
YBEPEHHO MPHUMEHSITh CBOM 3HAHWS HE TOJILKO B MaTeMaTHWKE, HO U B CMEXHBIX
npeaMeTax, Mpekae Bcero ¢u3nke W WHPOPMATHKE, a TaKKe I0JIh30BaAThCS
NOJIYYCHHBIMHY 3HAHUSMU TIPH PEIICHUH MPAKTUYCCKUX 3a/1ad.

Hean usyyeHus yueOHOro kypca «BeposiTHOCTb U CTATHCTHKA)

B coBpemeHHOM 1HH(PPOBOM MHUpE BEPOATHOCTH M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTh KaK C TOUKHU 3PEHUS MPAKTUYECKUX MPUIIOKEHUN, TaK U UX
poiu B 00pa3oBaHWH, HEOOXOAMMOM KaXXIOMy dYeloBeKy. Bo3zpacTtaeT umcio
npodeccuii, pu OBJIaJIEHUU KOTOPBIMU TpedyeTcs xopolast 6a3oBasi MOJATOTOBKA B
00J1aCTH BEPOSITHOCTH M CTATUCTUKH, TaKasi MOATOTOBKA Ba)KHA JJISl TIPOAOTKECHUS
o0pa3oBaHUs U JIJIs1 YCIENTHON podeccnoHaabHON Kapbephl.

Kaxxp1il 4enoBek MOCTOSSHHO MPUHUMAET PEIICHUsS HAa OCHOBE UMEIOIIUXCSA Y HETO
naHHbIX. J[J11 000CHOBAHHOTO TPUHATHS PEIICHUS B YCIOBUAX HEIOCTATKA WIIH
n30bITKa WH(pOpMAUU HEOOXOJMMO B TOM YHCIE XOpOIIo CHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MbIIUICHHEe. VIMEHHO TO3TOMY BO3HHKIIA
HE0OX0MUMOCTh (popMUpOBaTh y oOydaronuxcs GyHKIMOHATBHYIO TPAMOTHOCTD,
BKIIFOYAIONIYI0O B ce0si yMEHHWE BOCIHPUHUMATh W KPHUTHYECKH aHAIM3UPOBATH
uH(MOPMAITNIO, TPEICTABICHHYIO B PA3IMYHBIX (JOpMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHUX pEaTbHBIX TMPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH
MPOCTEUTIITHE BEPOSITHOCTHBIC PACUETHI.

3HAKOMCTBO C OCHOBHBIMH MPUHITUTIAMHU COOpa, aHAIHM3a U TPECTABICHUS JaHHBIX

13 pa3IudHbIX cep KU3HHU 00IecTBa U FOCy/1apcTBa MPUOOIIAeT 00yUarOImMUXCs K



OOLIECTBEHHBIM HHTEpecaM. M3ydyeHrne oCHOB KOMOMHATOPUKU Pa3BUBAET HABBIKU
opraHu3aluu rnepedopa u Mnojacuéra Yucia BApUaHTOB, B TOM YUCIIE B IPUKIAJIHBIX
3alayaXx. 3HAKOMCTBO C OCHOBaMHU TeOpuHM TpadoB cO3Ma€T MaTEeMATUYECKHM
¢yHnament ans  (GOpMHpPOBAaHUA KOMIIETEHLUMHA B o0nacth WHGOPMATHKUA H
un(ppoBbIX TeXHONOTUH. [ToMUMO 3TOT0, IPU U3YYEHUH CTATUCTUKUA U BEPOSATHOCTH
oOoramarTcs NpeACTaBICHHS YYalUXCsl O COBPEMEHHOM KapTHHE MUpPa U METOJAX
€ro Mccjaea0BaHus, (OPMUPYETCS MOHMMAHUE POJIM CTATUCTUKU KaK MCTOYHHKA
COLIMAJIBHO 3HAYMMOM HMH(OpMAIMU U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOIO
MBIIUICHUS.

B cooTBeTCTBUU C JaHHBIMU LEISIMU B CTPYKTYpE MpPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCT, W CTaTHCTHKA» OCHOBHOM IIKOJBI Ha YriayOJEHHOM YpOBHE
BBIJIEJIEHBI CIIEIYIOIINE COJIepkKaTeIbHO-MeToAnueckue nuHun: «lIpencraBinenue
JAHHBIX M  ONUCATelIbHAas  CTAaTUCTUKA»;  «BeposATHOCTBY»;  «ONEMEHTHI
KOMOMHaTOpUKN»; «BBenenue B Teoputo rpadony», «MHOkecTBay», «Jlorukay.
Conepxanue nuHuM «lIpencraBieHue AaHHBIX W ONKCATENbHAs CTATUCTHUKA»
CIIY’>KUT OCHOBOM 7151 pOPMHUPOBAHUS HABBIKOB pa0OTHI C HH(PpOPMALIUEH: OT YTCHHUS
U UHTepIpeTanuu nHOpMaIuy, IpeCTaBIeHHON B TabiuIax, Ha AUarpaMmax H
rpadukax g0 cOopa, TpenCTaBICHUS M aHaiIM3a JAHHBIX C HCIOJIb30BAHHUEM
CTAaTHCTHYECKUX XapaKTEPUCTHUK CpeJHUX U paccewBaHus. Pabortas ¢ maHHbIMH,
oOydaromuecs: y4aTcsi CUMUTHIBATh W HMHTEPIPETUPOBATH JAHHBIC, BBIJIBUTATH,
apryMEHTHpPOBATh W KPUTHUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIILUIATh Hal
(dakTopamMu, BBI3BIBAIOIIMMUA H3MEHYMBOCTh, W OIICHMBATh WX BIUSHUE HA
paccMaTpUBacMbIe BEJIMYUHBI 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 BEPOSTHOCTHBIMU MOJIEIIAMM.
[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, [TO3BOJISIONIUMHU 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
MHOXECTBAMHU 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.
Hacrosimieit mporpammoii B 7-9 kinaccax npeaycMaTpuBaeTcs BblielIeHHE B y4eOHOM
IiaHe Ha u3ydeHue «Anredps» - 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 vaca) , «BepostHocTu 1 cTatucTUKNY - 1 9ac
B Henento (34 vaca) ¢ 7 o 9 knacc.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUs KYPCA
«MATEMATHUKA»

OcBoenue yueOHoro npeamera «MateMaTuka JOJDKHO 00€CTICUMBATh JOCTHKCHHE
HAa ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs CIACAYIOIMIMX JIMYHOCTHBIX,
MeTanpeaMETHBIX u MPEIMETHBIX 00pa3oBaTeIbHBIX pEe3yJIbTaTOB:
JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE  Pe3ybTaThl  OCBOCHHMS  IIpOrpaMMBl  y4yeOHOTO  IIpeameTa
«MaTreMmaTrKa» XapaKkTepHU3yIOTCS:

IIaTpuoTnyeckoe BOCIIMTAHME:

MPOSIBJIECHUEM HMHTEpEca K MPOUUIOMY M HACTOAILIEMY POCCHMCKONW MaTeMaTHKH,
IICHHOCTHBIM OTHOILIEHUEM K JIOCTH)KEHHUSM POCCUMCKUX MATeMaTUKOB W
POCCUHCKOW MAaTEMaTUYE€CKOM IIKOJbI, K HMCIIOJb30BAaHUIO ATUX JOCTHXCHHH B
JIPYTUX HAyKax ¥ MPUKIAIHBIX cdepax.

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

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00513aHHOCTEH IpakJaHWHA U peau3alliu ero Mpas,
MPEJICTaBICHUEM O MaTEeMaTHYECKHX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMUYHBIX

CTPYKTYp, ABJICHUH, IPOLIEAYp TPaKJaHCKOTO 0011ecTBa (BEIOOPHI, OMPOCHI U TIP.);



TOTOBHOCTBIO K OOCYKJIEHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUI HAayKH, OCO3HAHMEM Ba)>KHOCTU MOPATbHO-3THUYECKHX
MPUHIIUIIOB B IESITEILHOCTH YYEHOTO.

TpynoBoe Bocnnuranue:

YCTAHOBKOM HAa AaKTUBHOE YydyacTHE€ B PpEUICHUU NPAKTUYECKUX 3a]ad
MaTeMaTU4YeCcKOil HaNpaBIEHHOCTH, OCO3HAHMEM BAXKHOCTH MaTeMaTHYECKOro
o0Opa3oBaHus Ha MPOTHXKEHUU BCEM KM3HM ISl yCNemHOW NpodeccruoHaTbHOM
JEeSATEIBHOCTU U PA3BUTHEM HEOOXOAMMBIX YMEHUMH;

OCO3HAHHBIM BBIOOPOM M IOCTPOCHUEM UHIUBUYAIbHON TPAEKTOPUH 00pa30BAHMS
U OKU3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHBIX HWHTEPECOB M OOIIECTBEHHBIX
NOTPEOHOCTEH.

JcTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY M 3CTETHMYECKOMY  BOCIPUSTHUIO
MaTEeMaTUYECKUX 00BEKTOB, 3a]1a4, pEIICHUH, pacCyKICHUN;

YMEHUIO BUJETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOIO NMO3HAHUS:

OpUEHTAIIEN B AEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MIPEICTABICHHI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJOBEKa, MPUPOJBI U OOIIECTBa,
NOHMMAaHUEM MaTeMaTUYeCKOW HAayKH Kak c(epbl 4elIoBEYECKOW NeATeNbHOCTH,
3TanoB €€ pa3BUTUS M 3HAUYUMOCTU I Pa3BUTHS LIMBUJIU3AIMU; OBJIAJICHHEM
A3bIKOM MAaTE€MaTUKHM M MaTeMaTH4YEeCKOM KyJIbTYpOM Kak CpEeJCTBOM ITO3HAHUS
MHUpA;

OBJIQICHUEM MPOCTEHIITUMHU HaBbIKAMH HCCIEA0BATENBCKON IEATEIIbHOCTH.
duznyeckoe BocnUTaHue, (opMuUpoOBaHHEe KYJbTYPbl 310POBbSI H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO IPUMEHITh MaTEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3J0pOBOT0 00pa3a KU3HM (310pOBOE NUTAHUE, COATAHCUPOBAHHBIN PEXKUM
3aHSATUN U OTABIXA, pEryisipHas puznueckas akTUBHOCTD ),

c(hOopMUPOBAHHOCTHIO HaBbIKa pedIieKkcru, MPU3HAHUEM CBOETO MpaBa HA OUIUOKY

Y TAKOT0 K€ MpaBa APYroro 4eJaoBeKa.



IKOJI0rH4ecKoe BOCIIUTAHUE:

OpUEHTaluell Ha NPUMEHEHHE MAaTeMaTHMYeCKMX 3HAaHMWM JUIsl pelIeHus 3a1ad B
00JIaCTH COXPaHHOCTHU OKPYXaloUIEH Cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOKHBIX MOCJIEACTBUI IJIs1 OKPY>KAIOIIEH Cpebl;

OCO3HAHMEM TJIOOAJIBHOIO XapakTepa HKOJIOTMYECKUX NpodiieM U MyTed ux
peLieHus.

JInyHOCTHBIC pe3yabTaThbl, O0ecleYMBAOIIHEe AJANTALUI0 00y4YalOLIerocs K
U3MEHSIIHUMCS YCJI0BUSAM CONHMAJBbHON M MPUPOIHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBUSIX HEONPEIAEIEHHOCTH, OBBILIEHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIE€ YMEHUE
YUUTBCA y APYTUX JIOAeH, MpUoOpeTaTh B COBMECTHOM [EATEIbHOCTH HOBBIC
3HAHMSI, HABBIKK M KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOIMMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHUMU, B TOM 4uCie (HOPMYyTUPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 OOBEKTaX M SBICHMSX, B TOM 4YMCIE paHee He
U3BECTHBIX, OCO3HABaTh AC(PUUUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH,
IUTaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIUA KOHTPMEP, KOPPEKTUPOBATH IPUHHUMAEMBbIE
pelieHuss W AeicTBUs, (OpPMYIMPOBAaTH U OLIEHWBATh PHUCKH M IOCIEJCTBUS,

(bopMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pPE3yJIbTaThl OCBOCHUS IPOTPaMMbl  y4eOHOTO IMpeamera
«MaremaTuka XapaKTepU3YIOTCA OBJIaJICHUEM YHUBEPCaIbHBIMU
MO3HABATEILHBIMM  JCHCTBUSIMHM,  YHUBEPCAIHHBIMM  KOMMYHHUKATUBHBIMU
JNEUCTBUSAMU U YHUBEPCATbHBIMU PETYISITUBHBIMU JICHCTBUSMH.

1) YHuBepcaibHbIE MMO3HABATEIbHBIE JIeiicTBUA 00ecIieunBaroT (HOPMUPOBAHUE
0a30BBIX KOTHUTHUBHBIX MPOIIECCOB 00ydYaromuxcsi (OCBOEHHE METOJIOB MO3HAHUS

OKPYKaIOIIEro MUpPa;



MPUMEHEHUE JIOTUYECKUX, MCCIEIOBATEIILCKAX OMNEparyii, yMeHH padoTaTh C
uH(popmarueil).

Bba3oBble Joruveckue aeicTBus:

BBISBIISITh M XapaKTePU30BaTh CYIISCTBEHHBIE MPU3HAKHM MaTEMaTHYCCKUX
00BEKTOB, TTOHATUH, OTHOIICHUH MEXTy TIOHITHSIMHU;

bopMyIHpOBaTH OMPEACICHUS MMOHATUI; YCTaHABIUBATh CYIIICCTBEHHBIN MPU3HAK
KIacCu(UKAIlMK, OCHOBaHUSA Ui OOOOIIEHWS W  CpaBHEHUS, KPUTCPHH
IPOBOAMMOTO aHAJIN3A;

BOCIIPUHHUMATh, (POPMYITHUPOBATH M TPEOOPA30OBBIBATEL CYKJICHUS: YTBEPIUTEIbHBIC
U OTpHUIIATCIIbHBIC, CAMHUYHBIC, YaCTHBIC U 00IIUE; YCIIOBHBIC,

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3UM W IMPOTHBOPCYUS B
(dakTax, JaHHBIX, HAOTIOACHUSAX M YTBEPKICHHSIX;

npeaiaraTb KpUTEPUH IS BBISBIICHHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHIA;

JIeNIaTh BBIBOJIBI C UCTIOJB30BAHUEM 3aKOHOB JIOTHKH, IS TYKTUBHBIX H MHTYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIOUCHHI 110 aHAJIOTHH;

pa3dupaTh JI0Ka3aTelbCTBA MATEMaTHYECKHX YTBEpPKICHUH (NpsAMBbIE U OT
NPOTHBHOTO), TMPOBOAWTH  CAMOCTOSTEIIBHO  HECIIOXHBIE  JTOKA3aTeIbCTBA
MaTeMaTUYCCKUX (PAKTOB, BBICTPAWBATH APTYMEHTAIIWIO, IPUBOAWTH MPUMEPHI H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BBIOMPATH CIIOCO0 perieHus yueOHOH 3ajauu (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HawbOoiee MOAXOASIIUNA C YY4ETOM CaMOCTOATEIHHO
BBIJICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

MCIIOJI30BaTh BOMPOCHI KAaK MCCJIEAOBATEIbCKUM HMHCTPYMEHT I[O3HAHWS,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPOoOIeMYy,
CaMOCTOSAITETILHO YCTAaHABIMBAaTh HMCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY IIJIaHY HECJIOXKHBIN IKCIIEPUMEHT,
HEOOJIBITIIOE WCCIICIOBAHUE IO YCTAHOBICHHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO

00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXIAY COOOM;



CaMOCTOSITEIbHO (OPMYJIHPOBATH OOOOIIEHUST U BBIBOJABI IO pe3yjibTaTaM
MPOBEIEHHOIO  HAOJIOJIEHUS,  MCCIEIOBAaHUS, OLEHUBAaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpollecca, a TakKe BbIABUIAThH
MPEANOI0KEHUS O €T0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTh  MHGOPMALMM,  JIAHHBIX,
HEOOXOIMMBIX JIJISl PELICHUS 3a/1a4K;

BbIOMpATh,  AHAJIM3UPOBATh,  CHCTEMATHU3UPOBaTh M  MHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeiCTaBICHUS;

BbIOMpaTh (OpMy MpeacTaBlieHUs MHPOPMALMU W WUIIOCTPUPOBAThH pellIaeMble
3aJlayu CXeMaMH, uarpaMMamMu, MHOU rpadukoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAJEXHOCTh MH(OPMAIUU 110 KPUTEPHUSM, TPEITIOKEHHBIM YUUTEIEM
Wik cPopMyITUPOBAHHBIM CAMOCTOSITENBHO.

2)  YHuBepcajJbHble  KOMMYHHMKATHBHBIe  JIeliCTBUSI  00eCIEeUYMBAIOT
c(hOpMHPOBAHHOCTH COLIMATILHBIX HABBIKOB 00YUYaIOIIHUXCSI.

OO01menue:

BOCIIPUHMMATh U (POPMYIUPOBATh CYKIEHHUS B COOTBETCTBUU C YCIOBHUSIMU H
HEJISIMU OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TUCHBMEHHBIX TEKCTaX, JaBaThb TMOSCHEHHS TI0O XOAYy pEIICHHS 3aJayH,
KOMMEHTHPOBATh NOJy4YEHHBIN PE3yJIbTaT;

B XoA€ OOCYXIEHHs 3a/JaBaThb BOMNPOCH IO CYLIECTBY OOCYKIAE€MOW TEMBI,
npobsieMbl, pemraeMol 3aJaud, BbICKA3bIBaTh WJEH, HAIEJICHHbIE Ha IIOHMCK
pELICHMS; COINOCTAaBIATh CBOM CYXKIEHUS C CYKICHUSMH JPYTUX YYaCTHUKOB
auanora, OOHapy»XUBaTh Pa3IM4Ue U CXOJICTBO NO3ULINN;

B KOPPEKTHOU popMe (hOopMyIMpOBaTh pa3HOIIACHS, CBOM BO3PaKEHUS;
IIPEACTABIATh PE3YyJbTaThl PELIEHUs 337a4d, 3KCHEPUMEHTA, MCCIEI0BaHUS,
IIPOEKTA; CaMOCTOSITEIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C Y4Y€TOM 3ajaad
MIPE3EHTAlMU U OCOOEHHOCTEH ayAUTOPUH.

CorpyaHn4yecTBo:



MMOHUMATh U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHUBUAYaJIbHOU PabOThHI
MIPU PEIICHUU yYeOHbIX MAaTEMAaTUUECKUX 3a/1a4;

NPUHUMATh LEJb COBMECTHOW JEATENBbHOCTH, IUIAHUPOBATH OPraHU3aLHUIO
COBMECTHOM palOoThl, pacrpeaeiarh BUAbl padOT, AOroBapUBaThC, OOCYXAATh
MIPOIIECC U PE3YJIbTAT PabOTHI;

000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax padoThl (00CYyXkAeHUS, OOMEH MHEHUSIMHU,
MO3TOBBIC IITYPMBI H JIP. );

BBITIOJIHSITh CBOIO 4YacTh paOOThl U KOOPAWHUPOBATH CBOM JEUCTBUSL C JAPYTHMMU
YJICHAMH KOMaH/IbI;

OIICHWBAaTh KaueCTBO CBOEro BKJaJla B OONUMH MPOAYKT IO KPUTEPHSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aHMOICHCTBUSI.

3) YHuBepcajibHble peryJsiTUBHbIE JeiicTBUSI 00ecrneuynBaroT (opMUpPOBaAHUE
CMBICIIOBBIX YCTAHOBOK M >KU3HEHHBIX HaBBIKOB JTIUYHOCTH.

Camoopranusanus:

CaMOCTOSITEIILHO COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a/layu (UJIU €ro 4acTh),
BBIOMpATh CMOCOO pEIIeHUS C YYETOM HMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yU4ETOM
HOBOU MH(MOpPMAIIHH.

CaMOKOHTPOJIb:

BIIQJIETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTaTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

MPEeABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH TpH PEIICHUU 3aJ]a4yH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yJbTaTa JEATEIHHOCTH TIIOCTABICHHOW TIIENH W
YCIIOBUSM, OOBSCHITh TPUYUHBI TOCTIKCHUS WU HEOCTIKCHUS €M, HAXOIUTh

omKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



B ¢enepanbHbIX M pervoHajbHBIX MpOLEAYypax OLEHKH KadyecTBa 00pa3oBaHUs
UCIIOJIb3yeTCsl  mepeyeHb  (KoaupuKatop) MpoBepsieMbIX TpeOOBaHMHA K
MeTaIpeIMETHBIM pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBl

OCHOBHOT0 00111eT0 00pa3oBaHUsI.

[lepeuens (koaupukaTop) NPOBEPSEMBIX
TpeOOBaHUI K METANPEIMETHBIM pe3yJibTaTaM OCBOCHUSI OCHOBHOM

O6paSOBaTeHBHOﬁ nporpaMmMbl OCHOBHOTO O6H.I€I‘O O6paSOBaHI/IH

Kon [IpoBepsiemble TpeOoOBaHUST K METANpPEIMETHBIM pe3yibTaTam
IPOBEPSIEMOI0 | OCBOCHUS OCHOBHOM 0Opa30BaTEIbHONW MNPOrpaMMbl OCHOBHOIO

TpeOoBaHusa |0O01Iero 00pa3oBaHUs

1 ITo3naBarensHbIe YV /]

1.1 Ba3oBrle nornueckne nelcTBUS

1.1.1 BBISABIATE 1 XapaKkTepU30BaTh CYIIIECTBEHHBIC TPU3HAKUA OO BEKTOB
(s1BTIEHMI)

1.1.2 VYcranaBiauBaTh  CYHISCTBEHHBIM MpHU3HAK  Kiaccudukanumy,

OCHOBaHMUS 111 0000IIIEHHS U CPABHEHUS, KPUTEPUHU MPOBOJAUMOTO

aHaJli3a

1.1.3 C yyeToM MpemIoKEHHOM 3aJadyu BBIABIATH 3aKOHOMEPHOCTU U
IPOTHBOPEUYHsIT B  paccMaTpuBaeMbIX  (akTax, JdaHHBIX W
HaOJIIOICHUSX;
npejjaraTb KpPUTEPUHU IS BBISIBICHHS 3aKOHOMEPHOCTEM W
IIPOTUBOPEUHIL;
BBIIBIIATE AChUIMT WHPOPMAIIUH, JTAHHBIX, HEOOXOIUMBIX IS

peUICHUA MMOCTaBJIICHHOM 3aJa4u




1.1.4

BoisaBisaTh MNPUYINHHO-CICACTBCHHBIC CBA3W IIpU  HU3YUCHHHU

SIBJICHUU U TIPOLIECCOB

1.15

I[@H&TB BBIBOBI C HCIIOJBb30BaAHUECM ACAYKTHUBHBIX u
HHAYKTUBHBIX YMOSaKJIIOquHfI, YMOBaKJ'IIOquI/II\/'I I1I0 aHaJIOIr'uu,

bopMyITUpPOBATH TUIIOTE3BI O B3AUMOCBSI3SIX

1.1.6

CaMocTosTeNbHO BBIOMpaTh CNOCOO pelIeHus y4yeOHOM 3ajgauu
(cpaBHUBATh HECKOJIBKO BAPUAHTOB pELICHUS, BHIOUPATh Hanbosee

HOI[XOI[&IH_II/II‘/II C YUCTOM CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB)

1.2

ba3oBrle ucciieoBaTeIbLCKUE JEUCTBUSA

1.2.1

HpOBOIII/ITB o CaMOCTOATCIbHO COCTABJICHHOMY ILIAHY OIIBIT,
HECJI0KHBIN OKCIICPUMCHT, HEOOIBIIIOE HCCIICA0OBAHUC IIO
YCTAHOBJICHUIO 0COOEHHOCTEN 00BeKTa HN3y4CHHUA, IIPHUYUNHHO-

CJIICACTBCHHBIX CBSI3CH M 3aBUCUMOCTEH 00BHEKTOB MCIKOY coboi

1.2.2

OHGHI/IBaTB Ha TIPpUMCHUMOCTL U HOCTOBCPHOCTH I/IH(l)OpMaHI/IIO,

MOJIYYCHHYIO B X0J1€ UCCIIEIOBAHUS (IKCIIEPUMEHTA)

1.2.3

CamocTtosTenbHo (GopMynupoBaTh 00O0OIIEHHUS W BBIBOJBI IIO
pe3yabTaTaM IPOBEACHHOTO HAOJIOICHNUS, OIbITA, UCCIICIOBAHHUS,
BJIQ/IETh MHCTPYMEHTAMU OILIEHKH JOCTOBEPHOCTH TOJYYECHHBIX

BBIBOJOB U 0000IIIeHUIT

1.2.4

[IporHo3upoBaTh BO3MOXKHOE JaJbHEUIIEE Pa3BUTHUE MPOLIECCOB,
COOBITHI W WX TIOCIEJCTBUS B AHAJTOTUYHBIX WM CXOJHBIX
CUTYyalusiX, BBIBUTATh MPEIOI0KEHUS 00 UX pa3BUTHH B HOBBIX

YCIOBHAX U KOHTCKCTAax

1.2.5

Hcnonb30BaTh BOMPOCHI KaK MCCIEAOBATEIBCKUNA HHCTPYMEHT

ITO3HAHMS,




(GopMynHpoBaTh BONPOCHI, (PUKCUPYIOLIUME PpPa3pbIB  MEXKIY
peanbHBIM U JKENATeNIbHbIM COCTOSHHEM CHUTyallud, OOBEKTa,
CaMOCTOSITENILHO YCTAHABINBATh UCKOMOE U JAHHOE;

(GbopMHUpOBaTh TUNOTE3y 00 UICTUHHOCTU COOCTBEHHBIX CYXKICHHM

U CY)KJICHHU IPYTUX, apryMEHTUPOBATh CBOKO NO3ULIUI0, MHEHHE

1.3

PaGota ¢ undopmanueit

131

HpI/IMeHSITB pas3ingHbIC METOAbI, THCTPYMCHTBI H 3aIllpOChl IIPpHU
ITIOUCKC H 0T60pe I/IH(i)OpMa]_II/II/I NI OJaHHBIX M3 HCTOYHHKOB C

y4€TOM IPEIJIOKEHHON yueOHOM 3aaui U 3aIaHHBIX KPUTEPUEB

1.3.2

Bri6uparts, aHAJIM3UPOBATD, CUCTEMATU3UPOBAThH u
UHTEPIPETUPOBATh HMHPOPMALIMIO PA3IUYHBIX BUIOB U (opm
NPE/ICTaBIICHUS;

HaXOAUTb CXOJHBbIE apryMeHThl (MOATBEPKAAIOIIHE  WIH
ONPOBEPrampIlfe OAHY U Ty K€ HACI0, BEPCUIO) B PA3IMYHBIX

I/IH(l)OpMaHI/IOHHI)IX HNCTOYHHKaAX

1.3.3

CamocTOSATEIBHO BBEIOMpATh ONTUMAJILHYIO bopmy
NpeCTaBICHUsT HWHPOpPMAIMK W WUTFOCTPUPOBATh peliacMble
3a]la4¥ HECIIOKHBIMH CXEMaMHU, JruarpaMMaMu, HHOM TpaduKkoi n

UX KOMOMHAIIASIMU

1.3.4

OneHuBath  HAACKHOCTh  HMHPOPMALIMM  TIO  KPUTEPHUSIM,
IIPEJI0KEHHBIM [e1arOrTNYECKUM pabOTHHUKOM 158105

c(hOopMYJIMPOBAaHHBIM CaMOCTOSTEIIHLHO

1.35

D¢} dexTrBHO 3aNIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO

KommyHnukatuBubie YV /]

2.1

OO0uienue




2.1.1

Bripaxkatb ce0st (CBOIO TOUKY 3pEHHsI) B YCTHBIX U MHUCbMEHHBIX

TCKCTax

2.1.2

B xonme amanora u (WiaM) JUCKYCCHM 3a7aBaTh BOIPOCHI IO
CYILIECTBY 00CYK/TaeMOM TEMbI U BHICKA3bIBATh UJICH, HAIICTICHHBIC
Ha pEIICHWE 3aJayd M MOJJAepKaHue OyaroxeaaTeaIbHOCTH
OOIICHUS,

COTIOCTABJISITh CBOU CYXKJICHUS C CY>KJICHUSIMU APYTUX YIaCTHUKOB

Jyasnora, 0OHapYy>KHUBaTh Pa3IUdYUe U CXOJICTBO MO3UITUN

2.1.3

[Iy6nudHO mnpencTaBisiTh Pe3yiabTaThl BBIMOJHEHHOTO OMBITA
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

CaMOCTOSITEILHO BBIOMPATH (hOpMAT BBICTYIUICHUSI C YIETOM 3aja4
MPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPUU U B COOTBETCTBUH C HUM
COCTaBJISITh YCTHBIE M IHUCBMEHHBIE TEKCThI C HUCIOJIb30BAHUEM

HILUTFOCTPATUBHBIX MAaTCPHUAJTIOB

2.1.4

BocnpuanMates 1 GopMyIupoBaTh CYKACHUS, BEIpaKaTh YMOIUU
B COOTBETCTBHH C LESIMHU U YCIOBUSIMU OOIICHUS;

pacrio3HaBaTh HeBepOajdbHBIE CpENICTBA OOIICHHUS, TOHHMATh
3HaYCHWE COIMAIBHBIX 3HAKOB, 3HaTh H  PAclO3HaBaTh
NPEIIOCHUTKH KOH(DIUKTHBIX CUTyalluid U CMSATYATh KOHQIHKTHI,
BECTHU TIEPETOBOPHI;

NOHUMATh HAMEPEHUS JPYTUX, MPOSBISTh YBAKUTEIHHOE
OTHOIICHHE K COOECeNHHMKY W B KOPPEKTHOW  Qopme

bopMyITHPOBATH CBOW BO3PAKCHHUS

2.2

CoBmecTHas ACATCIIBHOCTD

2.2.1

Ilonumate ¥ HMCOOJB30BATh NpCuMynicCTBa KOMaHHHOﬁ u

WHJMBUIYaJbHOM pabOThI MpU PEUICHUHU KOHKPETHON MpOOIeMBl,




000CHOBBIBaTh HEOOXOJUMOCTh NPUMEHEHUS! TPYNIOBBIX (hopm
B3aMMOJICUCTBUS IIPU PELICHUU NTOCTABICHHOU 3a/1a4H;
IPUHUMATh LEJIb COBMECTHOM JAEATEIBHOCTH, KOJUIEKTHBHO
CTPOUTH JEUCTBUS MO €€ JOCTMIKEHHIO: PACHpEAENsTh POJIH,
JIOTOBapHUBAThCS, 00CYX AaTh MPOLECC U pPe3yiabTaT COBMECTHOM
padoTHI;

yMeTh 00001IaTh MHEHUS HECKOJbKHX YEJIOBEK, MPOSBISAThH
TOTOBHOCTb PYKOBOJIUTb, BBINOJHATh NOPYUYEHUS, TOAUUHATHCS,
IUTAHUPOBATh OPTraHMU3ALUI0 COBMECTHOM pabOThl, ONpEAENsTh
CBOIO pOJIb (C Y4Ye€TOM WPEANOUYTCHHH M BO3MOXKHOCTEH BCEX
YYAaCTHUKOB B3aUMOJCHCTBUS), paCIpeieNaTh 3aJadyd MEXIy
YJIeHaMH KOMaH/Ibl, Y4acTBOBaTh B T'PYMIOBBIX (popmMax pabOThI
(o6cy>xneHusi, 0OMEH MHEHH, "MO3TrOBbI€ IITYPMBI" U UHBIE);
BBIMIOJHATh CBOIO YacTh pabOThl, OCTUTaThb KadeCTBEHHOTO
pe3yibpTaTta Mo CBOEMY HANPABICHUIO U KOOPAHMHUPOBATH CBOU
NENUCTBUS C APYTUMU YI€HAMU KOMaH/bI,

OIICHMBATh KAaue€CTBO CBOETO0 BKJIaJa B OONIUMH MPOIYKT IIO
KPUTEPUSIM, CAMOCTOSITEILHO CPOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aMMOJICVCTBUSA; CPABHUBATH PE3YJIbTAThl C UCXOAHOM 3aJayei u
BKJIaJl KaXKJOr0 YJji€Ha KOMaHAbl B JIOCTUKEHUE pPE3YyJbTaTOB,
pa3nenath cepy OTBETCTBEHHOCTU U MPOSIBIATH TOTOBHOCTH K

IIPEOCTABICHUIO OTYETA MIepe]l TPYIIION

3 Perynstusnsie YV /|
3.1 Camoopranuzanus
3.1.1 BrisBrATE TIpoOIEMBI ISl pelieHus B JKU3HEHHBIX M YYEOHBIX

CUTyalluAX;
CaMOCTOATCIbHO COCTABJIATH AJITOPUTM PCIICHUA 3ada9n (I/IJ'II/I €ro

4acTh), BBIOUpATh CHOCOO pEIIeHUs Y4eOHOUM 3ajauu € y4eToM




UMEIOIINXCSI  PECYpCOB U COOCTBEHHBIX  BO3MOXHOCTEH,

apryMEHTHPOBATh IIPEAJIaracMble BAPUAHTHI PEIICHAN

3.1.2

OpueHTHPOBATbCA B PA3IMYHBIX MOAXOAAX MPHUHATUS pELICHUN
(MHIMBUIyalbHOE, NPUHATHE pELICHUS B TpyIIe, NPUHATHE
pelieHuit rpynmnom);

COCTaBIIATh IIJIaH JAEUCTBUM (IUIaH peanu3alud HaMEYEeHHOTO
aIrOpUTMa PEIICHUs ), KOPPEKTUPOBATH MPEIOKEHHBIN aIrOpUTM
C YYETOM MOJIYy4YEHUsI HOBBIX 3HAHUM 00 N3y4aeMOM OOBEKTE;

ACJIaTh BBI60p )51 6paTB OTBCTCTBCHHOCTD 3d4 PCIICHUC

3.2

CamMOKOHTpPOJIb

3.2.1

BJ'Ia,HeTB criocooamu CaMOKOHTPOJIA, CaMOMOTHBaIIUH Hu

pednexcun

3.2.2

Brocuth KOPPCKTUBBI B ACATCIBHOCTD HAa OCHOBC HOBBIX
06CTO}IT€J'II>CTB, HU3MCHHUBIINXCA cmyaunﬁ, YCTaHOBJICHHBIX

OIIMOOK, BO3HUKIIUX TPYAHOCTEN

3.2.3

JlaBaTp aJE€KBATHYIO OLIEHKY CUTyallUW W IIpejjaraTh IUIaH €€
VU3MEHEHUS,

YUYUTBHIBATh KOHTEKCT U NPEABUNETH TPYAHOCTH, KOTOPBIE MOTYT
BO3HMKHYTh TIpH pEIIEHWHM Y4eOHOM 3aJauyu, aJanTHpOBaTh
pElIeHNe K MEHSIOMUMCS OOCTOSITEIbCTBAM;

OOBSCHATh MPUYUHBI JOCTIKECHUS (HEIOCTHIKEHUS) Pe3yIbTaTOB
NEeATENbHOCTH, /1aBaTh OLIEHKY MPUOOPETEHHOMY OIbITY, YMETb
HaxXOJUTh MO3UTUBHOE B MPOU3OLIEIICH CUTYALNH;

OLOCHHUBATb COOTBCTCTBUC PE3yJibTaTa LUCIU U YCIIOBUAM

3.3

OMOIMOHAIBLHBIN UHTEIJIEKT




3.3.1 Pa3znnuaTh, Ha3pIBaTh U yHPAaBIATh COOCTBEHHBIMH SMOLUSMU U
AMOLMAMU APYTHX;

BBISIBJISITh U @aHAIM3UPOBATH MPUYUHBI SMOLIUN;

CTaBUTh ce0sl Ha MECTO APYroro 4ejaoBeKa, MOHUMATh MOTHBBI U
HaMEpeHUs APYroro;

pEeryaupoBaTh COCOO BhIPAXKEHUST SMOIUN

3.4 [TpunsiTHe cedst u npyrux

34.1 OCO3HaHHO OTHOCUTBCS K JPYrOMYy UYEJIOBEKY, €ro MHEHHIO;
NpU3HABaTh CBOE MPABO Ha OIMMOKY U TaKOE K€ MPaBO JPYroro;
NPUHUMATH CeO0sl U IPYTUX, HE OCYKIas;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HAaBATb HCBO3MOKHOCTb KOHTPOJIMPOBATh BCC BOKPYT

MNPEAMETHBIE PE3YJIbTATbHI

[IpenmeTHble pE3yNbTaThl OCBOEHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBbl
OCHOBHOTO 001ero obpas3oBaHus ¢ y4deToMm oOmmux TpeboBanuit CraHmapra H
crienuPUKr U3ydaeMbIX yUeOHBIX IPEJIMETOB JOJDKHBI OOCCIIEUHBATH YCIICITHOE
oOydeHre Ha CIIeIyIoIIeM YPOBHE 00111ero o0pa3oBaHusI.

ITo yuebHOMY npenmeTty "MaremaTtuka" (yueOHble Kypehl "Anredpa”, "I'eomerpus”,
"BepoATHOCTb U CTaTUCTUKA"):

1) oco3HaHue 3HaYEHUSI MATEMATUKH B IIOBCETHEBHON KU3HU YEJIOBEKA;

2) QopMupoBaHME TPEACTABICHUNA O MAaTeMaTUKE KaK O METOJle IO3HAHUS
JEHCTBUTENHHOCTH, TTO3BOJISIONIEM OMKCHIBATh M M3Y4YaTh pPEabHBIC MPOIECCH U
SIBJICHUS:

OCO3HAaHHE POJIM MaTEeMaTHUKH B pa3BuTUU Poccuu u mupa;

BO3MOXXHOCTh TPUBECTH TPUMEPHI M3 OTCUYECTBEHHOW W BCEMUPHOW HCTOPHUH
MaTEeMaTUYECKUX OTKPBITUH U UX aBTOPOB;

3) pasBuTHEe YMEHUM paboTaTh ¢ YYECOHBIM MaTeMaTHYECKHM TEKCTOM

(aHanu3upoBaTh, U3BJIEKATh HEOOXOAMMYI HHGOPMAIMIO), TOYHO U TPaMOTHO



BBIPAXKaTh CBOM MBICIM C NPUMEHEHHEM MATEMAaTHYE€CKOW TEPMHUHOJIOTHU U
CHUMBOJIMKH, MPOBOJUTD KJIacCU(pUKaIIUU, JIOTUYECKUE 000CHOBaHMS,
JI0KA3aTEJIbCTBA MATEMAaTUUECKUX YTBEPKIECHUM:

ONIEPUPOBAHUE TMOHATUSMH: MHOXKECTBO, BJEMEHT MHOXECTBA, MOJAMHOMXECTBO,
MPUHAJJICKHOCTh, HAXOXJICHUE TepeceyeHus, OObEeAMHEHHUs TMOAMHOKECTBA B
IIPOCTEUILINX CUTYaLUsX;

peleHre CIKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha BCe apu(MeTHYeCKue NeCTBuUS,
IPUMEHEHHE Croco0a MOMCKa PelieHus 3a7a4, B KOTOPOM PacCyKJICHUE CTPOUTCS
OT YCJIOBHS K TpeOOBAHUIO WU OT TPeOOBAHUS K YCIOBHUIO;

COCTaBJICHUME TIUIaHA PEIICHUA 3a/Ja4M, BbBIJICJICHUE JTAllOB €€ pEIICHUS,
WHTEpIpeTalsd BBIYMCIUTEIbHBIX PE3YJbTATOB B  3ajJade, MCCIEIOBaHUE
MOJIYYEHHOTO PEIICHUS 3a]1a4u;

HaxXO0XJEHUE TMpOIEHTa OT YHUCJa, YKcjia MO MPOLEHTY OT HEro, HaxOoXJICHUs
MPOLIEHTHOTO OTHOIICHUS ABYX YHCEJ, HAXOXKICHUS MPOLEHTHOTO CHUXKEHUS WIIH
IIPOLIEHTHOTO MOBBIIIEHUS BEITUYNHBI;

pellIeHHE JOTUYECKUX 3a/1a4;

4) pa3BUTHE NPEIACTABICHUN O YHUCIIE U YHUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX /10
JNEUCTBUTEIIBHBIX  YHWCEJ; OBJIAJICHUE HABBIKAMU  YCTHBIX, TIHUCHbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIICHUM:

OTICPHPOBAHHUE TOHATHAMHU: HATypaJIbHOE YHCIJIO, IIEJI0€ YHCI0, OOBIKHOBEHHAS
apoOb, JAecATHYHAs JpoOb, CMENIAaHHOE YHCIO, paldoOHAJbHOE  YHCIIO,
HUPPALMOHAIBHOE YHCIIO;

HCIIOJIb30BaHUE CBOMCTBA YHUCEI M 3aKOHOB apu(PMETHUSCKHUX OIepaIiuii ¢ YuciaMu
MIPU BBITIOJTHEHUH BBIYKCIICHHI;

WCTIOJIb30BAHUE MPHU3HAKOB JeauMocTH Ha 2, 5, 3, 9, 10 mpu BbINOJIHEHUH
BBIUYKMCJICHUN U PEIICHUY 3a]1a4;

BBIMIOJITHEHUE OKPYTJICHUS YUCENI B COOTBETCTBUU C MPaBHUIIAMU;

CpaBHCHUE YHCET;

OLICHUBAHUE 3HAYCHUS KBAAPATHOTO KOPHS U3 MOJOXKUTEIBHOTO IEJI0TO YUCIA;

5) OBJIAACHHUC CHMBOJIBHBIM  S3BIKOM anre6pbl, INpUCMaMH  BbIIIOJITHCHHUA



TOXJIECTBEHHBIX MPE0OpPa30BaHUI BBIPAKEHUN, PEIICHHUS] YPaBHEHUN, CUCTEM
YPAaBHEHHI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJEINPOBATH PEAJIbHBIE
CUTyallud Ha A3bIK€ anreOpbl, HCCIENAO0BAaTh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM anmnapara aareOpbl, HHTEPIPETUPOBATh MOJIYYEHHBIA PE3YNIbTAT:
BBINIOJIHEHHE HECJIOXKHBIX MPpeoOpa3oBaHUi ISl BBIYMCICHUS 3HAUEHU YUCIOBBIX
BBIPQXKEHUN, COAEPKAIIMX CTEINEHH C HAaTypajJbHBIM IIOKA3aTEJIEM, CTEIIEHU C
LEIbIM OTPULIATEIBHBIM [TOKA3aTENIEM;

BBIMIOJTHEHUE HECJIOKHBIX MpPeoOpa3oBaHUN UENbIX, JAPOOHO palMOHAIBHBIX
BBIPDOKCHUH M BBIPAXEHUU C KBaJpaTHBIMU KOPHSIMHU; pPaCKpPbIBaTh CKOOKH,
OPUBOJIUTH TOJOOHBIE CJaraemble, HCIOJIb30BaTh (OPMYJbl COKPAIIEHHOIO
YMHOKEHHUS;

pellleHUEe JMHEMHBIX M KBAJIPAaTHBIX YPAaBHEHUN U HEPABEHCTB, YpaBHEHUU W
HEPABEHCTB, CBOJSIIIMXCS K JUHEHHBIM WJIM KBaJpaTHBIM, CUCTEM YpPaBHEHUU U
HEPABEHCTB, W300pa)K€HHE pEIICHU HEePaBeHCTB M HMX CHUCTEM Ha YHCIOBOU
PSAMOM;

6) oBIageHHWE CUCTEMOW (DPYHKIMOHAJIBHBIX TMOHSATHH, pa3BUTHE YMEHUs
UCIIONIb30BaTh (YHKIHMOHATBHO-TPAQUYECKUE TMPEACTABICHUS JIJIsl  PEIICHHUS
pPa3IMYHBIX MaTEMaTUUYECKUMX 3ajay, Ui OINHWCAHWs W aHAIW3a pPEAIbHBIX
3aBUCUMOCTEH:

ONPEAEIICHUE TOJIOKEHHSI TOUKU [0 €€ KOOpJAMHATaM, KOOPAHWHATHl TOUKHU IO €€
ITOJIO’KEHHIO Ha IIJIOCKOCTH;

HaxoX7eHue 1o rpaduKy 3Ha4eHUN (PyHKIMU, 00IaCTH ONpEeICHHS, MHOKECTBA
3HauUeHWHN, HyNed (QYHKIHMH, MPOMEXKYTKOB 3HAKOMOCTOSHCTBA, MPOMEXYTKOB
BO3pacTaHus U yObIBaHUS, HAUOOJBIIEr0 U HAMMEHBIIIETO 3HAUYCHUS (DYHKITUY;
mocTpoeHue rpaduka IMHEWHON U KBaIpaTUIHON ()YHKITHIA;

olepupoBaHME Ha 0a30BOM ypOBHE TMOHATHSAMH: IOCJIEA0BATEIBHOCTD,
apudmMeTndeckas Iporpeccusi, reOMeTpHUecKas MPorpeccus;

MCIIOJIb30BaHUE CBOWCTB JIMHEHHON U KBaJpaTUYHON (PYHKIUN U X rpad)uKoB MpU
pelIeHnuy 3a1a4 U3 IpYrux yueOHbIX MPeIMETOB;

7) OBJIaACHUC I'COMCTPHUICCKUM A3BIKOM; PAa3BUTHC YMCHHA HUCIIOJb30BAaTh €0 AJIA



OMMMCAaHMS TIPEIMETOB OKPYKAIOIIETO MHUpPA; Pa3BUTHE MPOCTPAHCTBEHHBIX
MPEACTABIICHUN, W300pa3uUTEIbHBIX  YMEHWH, HABBIKOB  T'€OMETPHUUYCCKUX
IIOCTPOCHHUM:

OTepUpOBaHUE MOHATUAMU: (PUTypa, TOUKA, OTPE3OK, MpsiMasi, JIyd, JOMaHasi, yrod,
MHOTOYTOJIbHUK, TPEYTOJbHUK U YCTBIPEXYTOJBbHUK, MPSIMOYTOJIBHUK W KBaJpar,
OKPYXHOCTb M KpYT, NMPSMOYTOJIbHBINA MapajuieNenumnes], Kyo, map; u3o0paxeHue
U3y4aeMbIX (UTYP OT PYKH U C TIOMOIIBIO TUHEHKN U ITUPKYJIS;

BBITIOJTHEHUE W3MEPEHUS JUTMH, PACCTOSHUHN, BEIWYUH YIJIOB C ITOMOIIBIO
WHCTPYMEHTOB IS U3MEPCHUH JIJTUH U YTJIOB;

8) hopMupoBaHHE CHCTEMAaTHUECKUX 3HAHUN O IJIOCKUX (UTYpaX M UX CBOMCTBAX,
NPEJICTaBJICHUH O MPOCTCHINNX IMPOCTPAHCTBEHHBIX TelaX; pPa3BUTHC YMCHHM
MOJICTMPOBAHMSI PCAIBHBIX CHUTYyallMid Ha S3BIKE TECOMETPHUH, HCCIICIOBAHUS
TIOCTPOSHHOW MOJIEIM C HWCTOJIB30BAHUEM TI'€OMETPHUYSCKUX TOHSTHIA W TEOpEM,
amnmaparta anreOpsl, pelmeH!s TeOMETPUIESCKIX U MPAKTUYSCKUX 3a/1a4:
orepupoBaHUE Ha 0A30BOM YPOBHE IMOHSATUSMU: PAaBEHCTBO QUTYD, MAPAIIICIIEHOCTh
U TEePHeHAUKYSIPHOCTh MPSIMBIX, YTJIBI MEXAY TPSMBIMH, TEPICHIUKYISP,
HAKJIOHHAs, IIPOCKITHS;

NPOBEICHHUE JJOKA3aTECILCTB B TCOMETPHH;

olepupoBaHUE Ha 0a30BOM YpOBHE TOHATHUSMHU: BEKTOp, CyMMa BEKTOPOB,
IPOM3BEICHIE BEKTOPa HA YUCIIO, KOOPIUHATHI Ha TUNIOCKOCTH;

pElIeHHEe 3a/1a4 Ha HaXOXKJICHHE TeOMETPUIECKUX BEIMYUH (JJIMHA U PACCTOSHUE,
BEIMYMHA YTJIa, TJIOMAh) M0 00pasiaM HiH aaropuTMam;

9) oBpageHWE TPOCTCHIIMMHU  crocoOamMu  TPEACTaBICHUS W aHajau3a
CTAaTHUCTHYECKUX JIaHHBIX; (OPMHPOBAHUE TIPEICTABICHUN O CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM MHUPE M O PA3IHYHBIX CMOCO0aX WX U3YYCHHS, O
MPOCTEUIITUX  BEPOSITHOCTHBIX ~ MOJENSAX; pa3BUTHE YMEHUW  M3BIEKATh
uH(pOpMaIMIoO, TPEACTABICHHYIO B Ta0nMIax, Ha [auarpaMmax, rpadukax,
OMMCHIBATh W aAHAJIM3WPOBATh MACCHBBI UHCJIOBBIX JIAHHBIX C TTOMOIIBIO
MOAXOMAMINX CTATUCTUYECKUX  XapaKTEPUCTUK, WCIOJH30BaTh IMOHUMAaHHUE

BEPOATHOCTHBIX CBOMCTB OKPY’KAIOIINX SIBJICHUM ITPU MIPUHITHUN PEIICHUN:



dbopMupoBaHue NPEACTaBICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOITHOCTH
CIIy4aliHOTO COOBITHS;

pelieHre NPOCTEUIITNX KOMOMHATOPHBIX 3a/1a4;

OTpeJIeJICHNEe OCHOBHBIX CTATUCTUUECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
OIICHUBAHHE U BHIYUCICHUE BEPOSTHOCTH COOBITHS B IPOCTEHIINX CITydasix;
HAJIMYKUE TIPEJCTABJICHUS O POJIM MPAKTUYECKA AOCTOBEPHBIX W MaJOBEPOSATHBIX
COOBITHI, O POJIU 3aKOHA OOJIBIIIUX YUCET B MACCOBBIX SIBICHUSX;

YMEHHE CPABHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, MOJYUYCHHBIE B
MPOLIECCE PEIICHUS NPUKIIATHON 3a/1a4d, U3YUEHHUS PEaTbHOTO SIBICHUSI.
NPEAMETHBIE PE3YJIBTATBI OCBOEHUSA KYPCA «AJITEBPA» (ITO
I'OJAM OBYUYEHMS)

7 KJIACC

Yucjaa ¥ BLIYUCTCHUA

PanuoHaabHbIE YHMCIa

[lepexonuth OT onHON (OPMBI 3amWcH 4YHCced K Jpyroil (mpeoOpa3oBBIBaThH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUIHYIO IPOOB).

Hcnonb3oBaTh NOHSATHSI MHOYKECTBA HATYPAJIbHBIX YMCEN, MHOYKECTBA 11EJIbIX YHCEII,
MHO>KECTBA pallMOHAIBHBIX YUCEII MIPU PEILICHUH 3aJ1a4, MPOBEACHUN PACCYKICHUN
1 10Ka3aTeIIbCTB.

[ToHumMaTh 1 0OBSACHITH CMBICIT MO3UIIMOHHOM 3aIIMCH HATYpaJbHOIO YKCIa.
CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHATIbHBIC YKCIIA.

BrITToTHATH, codeTast yCTHBIC M MUChbMEHHBIE MPUEMBI, apu(MeTHIECKHUE ACHCTBUS
C pallMOHAJILHBIMU YUCJIAMH, UCIIOJIL30BATh CBOMCTBA YMCEI M MpaBuia JACHCTBHM,
MPUEMBI PAITMOHATIBHBIX BBIUUCICHUMN.

BbInoaHITE 1€HCTBUS CO CTENEHSIMU C HATYPAITBbHBIMU IMOKA3ATESIMHU.

Haxonuth 3Ha4€HUsI YUCTOBBIX BBIPAKCHUM, COJIEPKAIINX pallMOHATIBHBIC YKCia U
CTETICHU C HATypaJIbHBIM IIOKa3aTelieM; MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U
NMpUEMBI BBIYUCIICHHS; COCTABIAThH W OILICHUBATh YHCIOBBIC BBIPAXKEHUS IIpU

pelIeHNU MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 APYruX Y4eOHBIX MPEIMETOB.



OxpyrasTe 4yMcia C 3aJlaHHOM TOYHOCTBIO, @ TAKXKE IO CMBICTY NPAKTHYECKOU
CUTYalluH; BBINOJHATh MPUKUIKY M OLEHKY pe3yJbTaTa BBIYUCICHUH, OLEHKY
3HAYEHUN YMCIOBBIX BBIPAXKEHUI, B TOM YUCJIE MPU PEIIEHUN IPAKTUYECKUX 3a/1a4.
Pemath TekcTOBBIE 33724 apu(PMETUYECKUM CIIOCOOOM; HCIOIb30BaTh TaOJIULIbI,
CXEMBbI, YEPTEXKHU, IPYyTUe CPEeICTBA MPEACTABICHUS JAaHHBIX MPU PEIICHUH 3a]a4.

PemaTh npakTUKO-OpUEHTUPOBAHHBIE 33/1a4H, CBSI3AHHbBIE C OTHOILIEHUEM BEJINYUH,
IPOMOPLHUOHATBHOCTHIO BEJIUYHMH, MPOIEHTAMHU; WHTEPIPETUPOBATH PE3YJbTAThI
pemieHuss 3a7a4y ¢ y4€TOM OrpPAaHMYEHMM, CBS3aHHBIX CO CBOWMCTBaMU

paccMaTpuBaeMbIX OOBEKTOB.

JeaumocTb

Jloka3pIBaTh U NPUMEHSTh MPU PELICHUH 3a]1a4 MPU3HAKU JIEJIMMOCTHU Ha 2, 4, 8, 5,
3,6,9, 10, 11, npuzHaku AETUMOCTH CyMMBI U MPOU3BEICHUS LIEIbIX YHCEII.
PackiiaipiBaTh Ha MHOKHUTENIU HATYypAJIbHBIE YUCTIA.

CB00OOHO OmepupoBaTh MOHATHUSMH: YETHOE YHCIIO, HEUETHOE YKCIIO, B3aHMMHO
MPOCTHIE YHCIIA.

HaxonuTh HanbGobIuii 00U eTUTEbh M HAaUMEHBIIIEe 00IIee KPaTHOE YHCeN U
UCIIOJIb30BaTh UX MIPU PEUICHUM 33/1a4, MPUMEHSITH aaroputm EBkiua.
OnepupoBaTh MOHSATUEM OCTATKa MO MOAYJIIO, MPUMEHSITh CBONCTBA CPAaBHEHUH 110

MOJTYJIIO.

AJireOpanvecKne BbIpasKeHU s

BripaxkeHusi ¢ nepeMeHHbIMU

Hcnonb3oBaTh anreOpandeckyrd TEPMHHOJOTHUIO M CHMBOJIMKY, MPUMEHATH €€ B
MPOIIECCE OCBOEHUSI YUEOHOr0 MaTepuana.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUW TPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Hcnonp30BaTh MOHATHE TOXKJIECTBA, BHIMOJHSITH TOXKIESCTBEHHBIE MPEeO0Opa30BaHUs

BLIpaH(eHHﬁ, JOKa3bIBATh TOXKACCTBA.



MHoro4/ieHbl

BbeinosiHATh mpeoOpa3oBaHMs 1I€JIOI0 BBIPAKEHHUS B MHOTOYJIEH NPHUBEICHHEM
MOJO0HBIX CIIaraeMbIX, PACKPBITHUEM CKOOOK.

BbinosiHATh AeHCTBUS (CI0KEHHE, BHIUUTAHUE, YMHOXKEHHUE) C OJHOUICHAMHU U C
MHOTOWJIEHaMH, IPUMEHSATh (POPMYJbl COKPAILIEHHOTO YMHOKEHHU (KBaJapaT U KyO
CYMMBI, KBaApaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh KyOOB),
B TOM YMCJIE JIJI1 YIPOILLIEHHS BBIYMCIICHU .

Ocy11ecTBAATh pa3ioKEHNE MHOTOYIEHOB HA MHOKHUTENH C TOMOIIBIO BEIHECEHUS
32 CKOOKHM OOILEr0o MHOXWTENS, TPYNIUPOBKU ClaraembiX, MPUMEHSsE (OPMYIIbI
COKpAILIEHHOI'O YMHOKECHHS.

[IpumensTh mpeoOpa3oBaHUsI MHOTOUJICHOB MJisi PELICHUs PAa3IMYHbIX 3a]ad U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATypalbHbIMU IIOKa3aTENsIMUA  IJIS

peoOpa3zoBaHuUs BEIPAKEHHM.

YpaBHeHUs U CHCTEMbI YPABHCHU U

Pemiats nuHeliHbIE ypaBHEHHS C OJJHOM IEPEMEHHOM, TPUMEHSIS TIpaBuia epexoa
OT WCXOJHOT0 YpaBHEHUS K PaBHOCUIBLHOMY eMmy. [IpoBepsTh, ABISETCS JU YUCIIO
KOpPHEM ypaBHEHHSI.

[TonOupaThs mpuUMepHI Map YKUCE, SIBISIIONIUXCSA PEIICHHEM JTMHEWMHOTO YPABHEHHUSI C
JNBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPIAMHATHOW TJIOCKOCTH TPaUK JTHHEHHOTO YpaBHEHUS C JABYMS
MEePEMEHHBIMH; TOJIB3YSACh TPAPUKOM, TIPUBOIUTH TPUMEPHI PEIICHUS YPAaBHEHUS.
PemaTe cuctemsbl IByX JIMHENHBIX YPABHEHUH C JBYMsI IEPEMEHHBIMU, B TOM YHUCJIIE
rpadugeck.

CocTtaBiTh U peniaTh JUHEHHOE YPaBHEHHUE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCJIOBHMIO 3a/1a4M, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d

MOJyYEHHBIN PE3yJIbTaT.

DOyHKIUA



Koopaunarsl u rpadpuku

N300paxkaTth Ha KOOPIAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJJaHHBIM
KOOpAMHATAM, JIy4YHd, OTPE3KU, UHTEPBAJIbI; 3alIUCHIBATH YUCIIOBbIE IIPOMEXYTKU Ha
anreOpanyecKoM sI3bIKE.

OtMmeuaTth B KOOpI[HHaTHOfI IIJIOCKOCTHU TOYKH I10 3aAdaHHBIM KOOPpAWHATAM.

DyHKUUHA

Ctpoutsb rpapuku TUHEHHBIX QYHKIIHM.

OnuceIBaTh C OMOIIBIO (DYHKIMH M3BECTHBIE 3aBUCUMOCTH MEXK]y BEIIMYMHAMH:
CKOpOCTb, BpeMms, paccTosiHue; eHa, KOJINYECTBO, CTOUMOCTb;
POU3BOIUTEILHOCTD, BpeMsl, 00bEM paboTHI.

HaxonuTth 3HaueHUE PYHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[lonnmate rpaduueckuid Crmoco0 TMPeACTaBICHUS M aHaIW3a WHQPOpPMAIH,
U3BJIEKATh U UHTEPIPETUPOBATH HH(POPMAIIHIO U3 TPa()UKOB peabHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh cBOMCTBA QYHKIIUN JIs1 aHANIM3a TPa(UKOB peabHBIX 3aBUCUMOCTEM
(Hymn  GyHKIMH, TPOMEXKYTKH 3HAKOIMOCTOSIHCTBA (YHKIHMH, MPOMEXYTKH
BO3pacTaHuss W YyObIBaHHWS (YHKIMH, HauOoOJbIlee W HaWMMEHBIIEE 3HAYCHUS
byHKIHN).

Hcnonb3oBaTh TpaduKu 7S UCCIENOBAaHUSA MPOILECCOB W 3aBUCHUMOCTEH; TpH

pEIICHNH 33724 U3 APYTUX YUYEOHBIX MPEIMETOB U PEeaTbHOM KU3HU.

8 KJIACC

Yucja ¥ BLIYHCTIEHUS

HppauuoHanbHbie Yucaa

[ToHnMaTh ¥ UCMOJIBL30BATh MPEACTABICHUS O PACIIUPEHUN YUCIOBBIX MHOYKECTB.
CB00OOTHO oOmepuUpoOBaTh TMOHATHUSMH: KBaJPATHBIH KOPEHb, apu(PMETHUCCKUN
KBaJIpaTHBIM KOPE€Hb, UPPALUOHATBHOE YUCIIO; HAXOJAUTh, OLICHUBATh KBAJIPATHHIC
KOPHH, UCTIOJIB3YS MTPH HEOOXOIMMOCTH KAIBKYJISATOP; BBIMOJHITH IPE0Opa30BaHUS

BBIPAKEHU U, COJICPKAIINX KBAJIPATHbIE KOPHU, UCITOJIb3YsI CBOMCTBA KOPHEN.



Hcnonb3oBaTh HayajabHbIE MPEACTABICHUS O MHOMKECTBE JEHUCTBUTEIBHBIX YUCEI
JUIsl CPABHEHUS, OKPYIJIEHHUS] U BBIYMCIICHUM; U300pakaTh JE€HCTBUTEIbHBIE YUCIIA
TOYKaMHU Ha KOOPJAMHATHOU IPSIMOM.

Hcnonb30BaTh 3aIMCH OOJIBIINX M MAJIbIX YUCEN C MOMOILBIO AECATUYHBIX APOOeit
u creneHeil uncna 10; 3anuceIBaTh U OKPYIVISTH YUCJIOBBIE 3HAYEHHUs PEATbHBIX

BCJIMYMUH C UCIIOJb30BAHUCM PA3HbBIX CUCTEM PI3MCp€HHﬁ.

JeaumocTb
CB0OOHO OMEpUPOBATH MOHATHEM OCTATKa MO MOJYJIIO; MPUMEHSITh CBOMCTBA
CpPaBHEHUW MO MOAYJIIO; HAXOAUTh OCTATKU CYMMBbI U MPOU3BEACHUA MO JaHHOMY

MOYJTIO.

AJireOpanvecKue BbIpasKeHHU s

JIpoOHO-paniuoHA/IbHbIE BbIPAKEHUSA

HaxomuTe nomycTuMble 3HAYEHHs TMEPEMEHHBIX B  JPOOHO-PAIMOHATBHBIX
BBIPAKEHUSX.

[IprMeHsATh OCHOBHOE CBOMCTBO PAIlMOHATIBLHOMN APOOH.

BeimonHsaTe mpuBeneHHe anrebpandeckux apodei k oOmeMy 3HaMeHaTeNro,
CIIO’KCHHE, YMHOKECHHE, JICJICHUE aJlre0pandecKux ApoOei.

BrImosiHATH TOXKIECTBEHHBIE TPE0OPa30BaAHUS PAIMOHAIBHBIX BBIPAKEHUH.
[TpumensaTs TpeoOpa3oBaHUsl BBIPAKEHUN JUIsI PEHICHUS PA3IMYHBIX 3a7a4 U3

MATEMATUKH, CMCIKHBIX IIPECAMCTOB, U3 peanLHoﬁ IIPAKTHUKH.

Crenenu
ITpuMeHSTH MOHSATHE CTETICHU C IIESIBIM IT0Ka3aTeIeM, BBITIOHATH MTPE0Opa30BaHU

BBIpaH(eHHﬁ, CoacpKamux CTCIICHU C LHCJIbIM ITOKA3aTCJICM.

HppaunoHanbHble BbIPpaKeHUSs
HaxomuTe pomycTUMbIE 3HA4Y€HUS TEPEMEHHBIX B BBIPAKEHUAX, COJEPIKAIINX

apudMeTHIEeCKUEe KBaJpaTHbIE KOPHHU.



BeinosiHATh TpeoOpa3zoBaHus UPPALMOHATBHBIX BBIPAXKEHUH, HUCIIONb3Ys CBOMCTBA

KOpHEM.

YpaBHeHUS M HEPABEHCTBA

PemaTte kBagpaTHbIE YpaBHEHUS.

Pemath 1poOHO-paIIMOHANIbHBIE YPABHEHHUS.

Pemate nuHelHbIE YpaBHEHHs C IapaMEeTpPaMU, HECJIOKHBIE CUCTEMbI JIMHEUHBIX
YPaBHEHUU € MapaMeTpaMH.

IIpoBoauTh uCcEeIOBaHUS YPAaBHEHMM U CHUCTEM YPaBHEHUW, B TOM 4YHUCIE C
npUMEHEHHEeM IrpauuecKuX MpeicTaBieHni (yCTaHaBIMBaTh, UMEET JIU YpPaBHEHUE
WIM CUCTEMa YpaBHEHUH pelIeHusl, €CIIH UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTh OT c10BECHOU (POPMYIMPOBKH 3a/1a4M K €€ anredpanyecko Moaesnu ¢
IIOMOLIBIO COCTABJICHUSI YPABHEHUS UJIM CUCTEMBI YPABHEHUM, HUHTEPIIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJ1a4y IIOJIYYEHHBIN PE3yiIbTaT.

IIpuMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB [JI1 CPaBHEHHUs, OLICHKHU; peIlaTh
JMHEWHbIE HEpaBEHCTBA C OJJTHOM MEPEMEHHOM U UX CUCTEMBI; 1aBaTh rpapUuecKyto

HWIUTFOCTPALlUIO MHOXKCCTBA pCH.IeHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKUUHA
[lorumaTe W UCMONB30BaTh (PYHKIMOHAIBHBIE TOHATHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAUCHUS); OMPENENsITh 3Ha4eHHE (YHKIMH TIO0 3HAYEHUIO

apryMeHTa; ONpeAessiTh CBOMCTBA GYHKITUH 10 €€ rpaduKy.

, ¥ = | X | onmHuchIBaTH

Crponrs rpadukn Gyskmmit y = X4y = x5,y = X, y = ;

CBOMCTBA YMCIIOBOM (PYHKIINH 1O € TpaduKy.

9 KJIACC
III/I(:.Ha U BBIYUCJICHUA
CB0oOOMHO oOmepupoBaTh TMOHATHUSAMH: KOpPEHb N-Hi  CTENEHH, CTENeHb C

paduOHAJIBbHBIM II0Ka3aTCjICM; HAaXOJAHWTb KOPCHb n-i CTCIICHH, CTCIICHb C



palMOHANIBHBIM [OKA3aTelIeM, MCHOJb3ysd MpPU HEOOXOAMMOCTU KaJIbKYJIATOD;
IIPUMEHSTH CBOMCTBA KOPHS N-I CTENEHHU, CTETIEHU C PALIMOHAIIBHBIM MTOKA3aTEJIEM.
Hcnonp30BaTh NOHATHE MHOXKECTBA JIEMCTBUTEIBHBIX YHCEI IIPU PEIICHUU 3a]1ad,
MIPOBEJEHUN PACCYKACHUHN U JOKA3aTENbCTB.

CpaBHUBaTb W  YHNOPSAOYMBATH  JCHUCTBUTENBHBIE  YHCIA,  OKPYIJIATH
JNENCTBUTENIBHBIE YMCIIA, BBITOJHATh MPUKUAJIKY PE3yIbTaTa BBIYUCICHHUM, OLIEHKY

YUCIIOBBIX BBIpa)KeHHﬁ.

MHoro4/ieHbl
CBOOOIHO OMNEpUpOBaTH MOHATUEM KBAAPATHOTO TPEXUIEHA; HAXOJUTh KOPHHU
KBaJIpaTHOI'O TPEXUJICHA.

PaCKJIaJII)IBaTL KBa)IpaTHBII;’I TpéXLIJ'IeH Ha JIMHEMHBbIC MHOXXUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Peumrate nuHENHbIE W KBaJpaTHbIE YpaBHEHHS, YPaBHEHHS, CBOISIIHECS K HUM,
IpOOHO-pAIlMOHANIBHBIE YPABHEHHS.

Pemiats HecllOkKHbIE KBaJpaTHbIE YPABHEHUS C TAPAMETPOM.

Pemiats nuHeiHbIE HEPAaBEHCTBA, KBaJAPATHbIE HEPABEHCTBA; HCIIOJIb30BaTh METO
WHTEPBAJIOB; U300pakaTh pelIeHNE HEPABEHCTB HA YHCIOBOW MPSIMOii, 3aMTUCHIBATh
pelIeHre ¢ MOMOUIBI0 CUMBOJIOB.

PemaTte cuctempl IByX JTMHEMHBIX YPABHEHUHN C JBYMsSI IEPEMEHHBIMU U CHUCTEMBI
JIBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JTUHECUHBIM.

PemaTte HeCII0)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHM C ITAPAMETPOM.

[IpuMeHsATP METOABl PABHOCHIIBHBIX MPE0Opa30oBaHUN, 3aMEHbl MEPEMEHHOM,
rpadugeckoro MeToa Ipy perIeHN YpaBHEeHUM 3-11 U 4-11 CTeTIeHEe .

Pemate cucTteMbl JTMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIKOYAIOIINE
KBaJpaTHOE€ HEPABEHCTBO; H300pa)xkaTh pEUICHHWE CHCTEMbl HEPABEHCTB Ha
YUCIIOBOW MPSIMOM, 3aIACHIBATh PEIICHUE C MIOMOIIBK) CHUMBOJIOB.

Pemate ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMbI, B TOM YHUCJIE C OrPaHUYCHUSIMH,

HaIIpuMCp, B LCJIbIX YHUCJIAX.



IIpoBoauTh ucCcienOBaHUsA YpPaBHEHMM U CHUCTEM YpPaBHEHUM, B TOM YHUCIE C
MPUMEHEHUEM IpapUUECKUX NPEACTABICHNUM (YCTaHABINBATh, UMEET JIU YpaBHEHUE
WM CUCTEMA YPaBHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemarp TekcTOBBIE 3a1auu aJIreOpandeckuM CIocoOOM C IMOMOIIBI0 COCTABICHMUS
YPAaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUs, HEPABEHCTBA U HX CUCTEMBI Ul COCTAaBIICHUSA
MaTeMaTUYEeCKOM MOJEJIM pPEajlbHOW CUTyallMM WM [PUKIAJIHOW 3a1auu;

HHTCPIIPCTUPOBATD ITOJTYUCHHBIC PC3YJIbTATHI B 3aIdHHOM KOHTCKCTC.

DyHKUUH

CB0OOOIHO OmEepUpOBaTh MOHSATUSAMU: 3aBUCUMOCTh, (PYHKIMS, rpaduk QyHKIIUH,
npsimast IPONOPITMOHATBHOCTB, JVHEWHAs byHKIHS, oOpatHas
POTIOPIMOHATBHOCTH, TapadoJa, runepoosa, KyCouHO-3aJaHHast (PyHKIIHUS.
UccnenoBaty QyHkiuio mno e€ rpaduky, ycTaHaBIMBAaTh CBOWCTBA ()YHKIIMIA:
00JacTh OMpeJeeHNsl, MHOXKECTBO 3HAYeHHH, HYIM (QYHKUHUU, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEKYTKH BO3pACTAHUA U YOBIBAHMS, YETHOCTH/HEYETHOCTD,
HauOoJbIIee U HAMMEHbIIIEEe 3HAUCHUSI, ACUMITTOTHI.

PacriozHaBaTh KBagpaTW4yHyr0 (GyHKIHMIO 10 (Qopmyie, NPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

Onpenenste MoOJOXKEHUE rpaduKa KBaIpaTUUHON (DYHKIIMHM B 3aBUCMMOCTU OT €€
K03 PHUIHEHTOB.

Crtpouth rpaduk KBagpaTUdHON (DYHKIIMH, OMHCHIBATH CBOWCTBA KBaAPATUYHOU
byHKIMM 10 €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUH JJIsI PEIICHUS 3a/1a4.

Ha npumepe kBagpaTruaHoi GpyHkmu ctpouth rpaduk ¢pyakun y = af (kx +b) + ¢
C TIOMOIIIBIO TTpeoOpazoBannii rpaduka Gynkuu y = f (X).

WnmrocTpupoBaTh ¢ MOMOIIBIO TpadrKa peanbHyI0 3aBUCUMOCTb WITU MPOIIECC IO

UX XapaKTEePUCTHUKAM.

Aplfl(l)MeTl/I‘leCKaSI H reOMETPpHUICCKas NMPOrpecCun



CB00OOIHO OmepHpOBaTh MOHATUSAMHU: MOCIEAOBATENIBHOCTh, apupMeTuyecKkas H
r€OMETPUYECKAs IPOIPECCUH.

3a/aBaTh MOCIEIOBATEIBHOCTH Pa3HbIMU CIOCOOAMU: ONMHUCATEIbHBIM, TA0OIUYHBIM,
C IOMOUIBIO (DOPMYJIIBI N-TO YiIEHA, PEKYPPEHTHBIM.

BbINOJIHATH BBIYUCIIEHUS C UCIIOJIb30BaHUEM (DOPMYI N-TO WwieHa apupMeTUIECKOn
Y T€OMETPUYECKOHN IPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N306paxkath wieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHON MIOCKOCTH.
Pemrate 3amaun, CBA3aHHBIE C YMCIOBBIMHU IOCJEN0BATEIBHOCTSIMU, B TOM YHUCIIE
3a/layd U3 peaJbHOM JKM3HU (C HCIOJIb30BAaHUEM KaJIbKYJIATOPA, LHPPOBBIX
TEXHOJIOTHI).

PacriozHaBaTh W NPUBOAUTH  NPUMEPhl  KOHEYHBIX U OECKOHEYHBIX
NOCJIEIOBATENIBHOCTEM,  OTPAaHMYEHHBIX  MOCIEI0BATEIbHOCTEH, MOHOTOHHO
BO3pacTarouux (yObIBarOIIMX) MOCIEI0BATEIHHOCTEH.

VMeTp HpencTaBIeHHE O CXOAUMOCTH IOCIENOBATEIBHOCTH, YMETh HAXOIWTH
CyMMY O€CKOHEYHO yObIBarOIIel reOMeTpUUECKOI MPOrpecCcHH.

HpI/IMeH}ITB MCTOJ MaTEMaTHYECKOM WHAYKIOHH IIPpH PCIICHUU 3a1a4.

IPEIMETHBIE PE3YJIBTATBI OCBOEHUSI PABOYEN ITPOI'PAMMOBI
KYPCA «'EOMETPUS» (IIO TOJAM OBYUYEHMUS)

7 KJIACC

PacriozHaBaTh M3y4eHHBIE TE€OMETPUYECKHUE (DUTYpBI, ONMPEAENSITh MX B3aUMHOE
pacmnoyiokeHne, n300paxaTh reoOMeTpUudYecKre (UTYPHI; BBHIMOIHATH YEPTEKU IO
YCJIOBHIO 3aJa4H. I/IBMepHTL JIMHEUHBIE U YIJIOBBIC BCJIMYHUHBI. Pematns 3a1a41 Ha
BBIYUCJIICHHUC JJIMH OTPC3KOB U BCIIMYKUH YI'JIOB.

JlenaTb MPUKUAKY Y OLIEHKY JJMHEMHBIX U YTJIOBBIX BEJIMYKH IIPEIMETOB B PEATIBHOU
KU3HU, PA3MEPOB MPUPOTHBIX 00BEKTOB. Paznuyars pazmepsl 3THX OOBEKTOB IO
MMOPAAKY BCJINYHNHBI.

CTpOI/ITB YCPTCIKH K TCOMCTPUICCKUM 3aJla4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCHOJIb30BATh MPU3HAKU U

CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PEILICHUH 3a]1a4.



[IpoBOAUTE JIOTMYECKUE PACCYXKIECHHS C HCIOJIB30BAHUEM T'€OMETPHUUECKUX
TEOPEM.

Ilonp30BaTbCs  MNpU3HAKAMM  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOWMCTBOM MEIUaHBI, IPOBEAEHHON K THIIOTEHY3€ IIPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELIEHUH F'€OMETPUUYECKHX 3a1ay.

Onpenensate napaiedbHOCTh MNPAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT C
HUMH cekymas. OnpenensaTe napauieIbHOCTh NMPSMBIX C MOMOLIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsMOi.

PemaTh 3a1aun Ha KieTyaToit Oymare.

[IpoBOAUTH BHIYUCIICHUS W HAXOJAUTh YHCIOBbIE M OYKBEHHbIE 3HAYEHUS YTJIOB B
F€OMETPUYECKUX 3aJadax C MCIOJIb30BAHMEM CYMMBbI YIJIOB TPEYTOJbHHKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX TpHU TIEpPECEYCHUU ABYX
napajuieNIbHbIX NPSIMBIX CEKyIIel. Pemars npakTU4ecKue 3aJa4i Ha HaXOXKJICHHE
YIJI0B.

Binanets mnonstuemM reomerpuyeckoro Mecta Todyek (I'MT). Omnpenenstsb
OMCCEKTpHUCY yIila U CEpEeIUHHBIN NEPIEHIUKYIP K OTPE3KY KaKk T€OMETPHUUECKHE
Mmecrta Touek. Ilonb3oBarses noustueM ['MT nipu 1oka3aTenbCcTBE reOMETPUYECKUX
YTBEPXKACHUU U IIPU PEILICHUU 3a1a4.

@opMyIUpOBaTh ONPENCICHUS OKPYXKHOCTH M Kpyra, XOpAbl U AuaMmerpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMH. Y METh I0KA3bIBATh U IIPUMEHSATH
9TU CBOMCTBA IIPU PELLICHNUHU 3a/1a4.

Biiagers noHATHEM ONIMCAHHOM OKOJIO TPEYTOJIBHUKA OKPY’KHOCTH, YMETh HAXOAUTH
e mneHtp. Jloka3piBaThb U KCIOJB30BaTh (HAKThl O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO CEpPEIWHHBIC
IIEPIIEHINUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUYKE.
Brnagerp moHATHEM KacaTeNbHOW K OKPYXKHOCTH, ITOJIB30BAaTBhCS TEOPEMOU O
NIEPIEHINKYJIAPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KacaHUs.
JIoKa3bpIBaTh PAaBEHCTBO OTPE3KOB KACATEIBbHBIX K OKPYKHOCTH, IMPOBEAEHHBIX U3

OI[HOﬁ TOYKH, U IIPUMCHATD 3TO B PCIICHUHN I'COMCTPUICCKHUX 3aaa4.



JIloxa3pIBaTh U NIPUMEHATH MPOCTEHIINE NE€OMETPUUECKUE HEPABEHCTBA, [IOHUMATh
UX IIPAKTUYECKUN CMBICI.
IIpoBOOUTE OCHOBHBIE T'€OMETPUYECKUE IOCTPOCHUSA C IIOMOIUBI0 LUPKYJId U

JIUHENKH.

8 KJIACC

Pacno3naBaTh OCHOBHBIC BUJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TIOJIb30BATHCS
UX CBOMCTBAMM MPU PEIICHUU TEOMETPUYECKUX 3ajad. Pa3nuuarh nmpusHAKU U
CBOMCTBa MapajiesiorpaMma, pomMba ¥ MPSMOYTOJbHHKA, JOKa3blBaTh HX U
YBEPEHHO MPUMEHATH MPU PEIICHUN T€OMETPUUECKUX 3a]1ay.

Hcrnons30BaTh CBOMCTBA TOYKH IEPECEUCHUS MEIMAaH TPEYrolbHUKA (LIEHTpa Macc)
B PEIICHUU 3a/1aY.

Brnaners monsiTHeM cpeHel JIMHUM TPEYTroJIbHUKA W TpaIeluH, MPUMEHSITh UX
CBOICTBA MPH pELICHUU TeOMETpUUeCcKuX 3a1ad. Mcnons3oBath Teopemy Daneca u
TEOpEMY O TMPONOPIUOHAIBHBIX OTpE3KaX, MPUMEHATh UX IS pPeIIeHUs
NPAKTUYECKUX 3a]a4.

Pacrio3naBaTh IEHTpaIbHO-CUMMETPUYHBIE (PUTYPHI U UCIOJIB30BaTh UX CBOMCTBA
U pelieHUH 3aa4.

Brnamerp moHATHSAMH TIOA00US TPEYroONBHUKOB, KOd(hQUIMEHTa T10a00us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJIbHUKOB. MIMETh mpeacTaBIeHue o
npeoOpa3oBaHuu MoA00Ms U 0 Mon0OHBIX (urypax. [lomp3oBaThesi mpU3HAKAMHU
Mo00usl TPEYTrOJIbHUKOB TPU PEIICHUH TeOMEeTpHuYecKuX 3anad. JlokasbiBaTh H
MIPUMEHSTh OTHOIIEHUSI TPOMOPIUOHATIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpuMensaTh TOKO0OKE B MPAKTUYECKUX 3aa4ax.

BeIBOANTE M MCMIONB30BaTh MpoCTeiimme GOpMYyIbl IS MJIOMAINA TPEYTOJIbHHKA,
napajienorpaMma, pomM0a MW Tpanenuu. Beruciars (pasiuyHBIME CIOCOOAMU)
IJIOMIAAh TPEYTOIbHUKA W TUIOMIAAM MHOTOYTOJBHBIX (uryp (monb3ysch, rae
HEO00XO0JMMO, KaJbKYJISITOPOM). 3HaTh OTHOIIECHUE MIIONIaZed MOA0OOHBIX QUryp u
MPUMEHSTh TIPU pelieHnH 3a1a4d. [[puMeHsITh MoTydYeHHBIC YMEHUS B TPAKTUICCKUX

3ajadax.



[lonb3oBaTecst Teopemoirn Iludaropa ang  peumieHuss TEOMETPUYECKHX U
MIPAaKTHYECKUX 3a1a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKHUX 33/1a4aXx,
CaMOCTOSTENBHO [€IaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOILUE JJIUHBI.

BiageTs moHATHEM BIMCAHHOIO U LIEHTPAJIBHOIO YIJa, YIJla MEXAY KacaTeJIbHOM U
XOpIOW,  OIMCAHHOM W  BIMCAaHHOW  OKPY)KHOCTM  TPEYrOJbHUKA U
YEeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

IIprMeHATh MOJIyYEeHHbIE 3HAHWS Ha MPAKTUKE — CTPOUTH MAaTEMaTHUYECKUE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIIME BBIYUCICHUSA
C TNpUMEHEHUEM TMOA00US U TPUTOHOMETpUM (MOJB3YACh, TJ€ HEO0OXOIUMO,

KaJIbKYJISITOPOM).

9 KJIACC

3HaTB TPUTOHOMCTPHYCCKHUC (1)yHKIII/II/I OCTPBIX YIJIOB, YMCTb HAXOAUTHL C HX
IIOMOIIBIO PA3JIMYHBIC J3JICMCHTLI IIPAMOYIOJBHOI'O TPCYIrOJIbHHKA («pCIHCHI/IC
IPSAMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJISTOPA) JITUHBI
" YI'JIbI OJIA HeTa6JII/IlIHLIX 3HAYECHUU.

Ilomw30BaTeCcy (1)0pMYJIaMI/I MpUBCACHUA W OCHOBHBIM TPUI'OHOMCTPHUUCCKUM
TOXICCTBOM MHJIAd HaAXO0XKIACHUA COOTHOILIEHUI MCKAY TPHUTIOHOMCTPHYCCKHMHU
BCIIMUNHAMU.

Jloka3piBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, MNPUMEHATh HMX IS
HaXO0XJICHUS Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYrOJIbHUKOBY),
[IPU PELIEHUH TEOMETPUYECKUX 3anad. [IpuMeHsTh NoJydyeHHbIE 3HAHUS IIpU
PCHICHUHA IMTPAKTHYCCKUX 3a1aY.

HpI/IMeHHTB TPUTOHOMETPHUIO B 3aJadyax Ha HAXO0XKIACHHC ILUIOIIAaAHW, BBIBOAUTH U
BIAJICTh TPUTOHOMETPUYECKUMU (QopMymamMu s TUIOMIAAH TPEYTrOJHHHKA,
napajienorpaMma, pomM0a, Tparenuu, BEIBOJUTh U MPUMEHATH Ghopmyity ['epoHa u
dbopMyITy IS TUIOIIAAN BEITYKJIOTO YEThIPEXYTOIbHUKA.

I/IMGTB npcaACTaBJICHUC O TOMOTCTHUH, IPUMCHATD B IIPAKTHYCCKHUX CUTYyallUAgX.

Hcnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast npu peleHuu 3aiad.



Hcnonp30BaTh TEOPEMBI O BIUCAHHBIX yIIaX, yriaxX MEXIY XOopJAamMH (CEKyIUMH)
U yriie MEeXIy KacaTelbHOM M XOpAOW MpPH PEIICHWH TEOMETPUUYECKUX 3a/ad.
Jloka3plBaTh ¥ TMPHUMEHATH TEOPEMBbl O TPOM3BEACHUH OTPE3KOB XOpI, O
IPOM3BEICHUH OTPE3KOB CEKYIIUX, O KBaapaTe KacaTeIbHOM.

Brnanets moHATHEM KOOPAMHAT HA MJIOCKOCTH, paboOTaTh C YpaBHEHUEM IMPSAMOW Ha
IUIOCKOCTU. Briazerh MOHATHSIMH YIioBOro Kod(dduuueHTa U CBOOOAHOIO YJIeHa,
NOHMMAaTh WX TEOMETPUUECKHI CMBICT M CBSI3b YIJIOBOTO KOX(PQUIMEHTa C
BO3pacTaHWEeM U YOBIBAaHMEM JIMHEHHOW (QYHKIMH. YMETh pemaTh METOA0M
KOOpAMHAT 3a/la4d, CBSI3aHHBICE C MAPAICTHHOCTBI0O U MEPHCHIUKYIISIPHOCTHIO
IPSIMBIX, TIEpECEICHUEM TPSMBIX, HAXOXKIEHHUEM TOUEK TIePECeUCHUSI.

BbIBOHTE U BIaJIETh YpaBHEHHEM OKPYKHOCTH. VICIIOIB30BaTh METOT KOOPAWHAT IS
HAXOXJICHUS TICPECEUCHUH OKPY)KHOCTEH W TpsaMbIX. Bramets dopmynamu
PaCCTOSTHHS OT TOYKH JI0 TPSIMOH, TITOMIA U MapajiesiorpaMMa B KOOpIMHATAX, UMETh
HOHATHE 00 OPHEHTHPOBaHHOW IUIomanu. [lomb30BaThCSI METOJOM KOOpAMHAT Ha
IUIOCKOCTH, IPUMEHSTD €T0 MPH PELUICHUH T€OMETPUIECKUX U MPAKTHUECKUX 3a]1aY.
[IpumeHsATh METOA KOOpAWHAT B NPAKTUKO-OPHEHTHPOBAHHBIX T'€OMETPHUYECKUX
3a/1a4ax.

Brnanerp nonsTHEM BEeKTOpa. YMETh CKJIAJbIBATh U BBIUUTATh BEKTOPHI, YMHOXKATh
Ha 4YHUCIIO, BJAJeTh MpaBWJIAMH TPEYroJIbHHMKA W TapaienorpamMMa. BrianeTs
NPaKTUYECKUMHU  HMHTEPIpPETAlUsIMH  BEKTOPOB. VYBEpEeHHO  IM0JIb30BATHCS
KOOpAMHATaMU BEKTOpa. Braaerp cloXeHHMeM U BbIUUTAHHEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YUCIIO B KOOPAUHATAX.

WNmets mpencrtaBieHue o Oaszuce (Ha IIIOCKOCTH). PackianpiBaTh BEKTOPHI IO
O6asucy. PackianpiBaTh BEKTOpbl CHJI € TIOMOINBIO MPOEHUPOBAHHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. [IpUMeHSATh TMONy4YeHHbIE 3HAHHUS B
npocTeruX pU3NUecKuX 3aJauax.

Bnanerp mOHATHEM CKaJSpPHOTO TMPOU3BEACHHUS BEKTOPOB, IIOHHMATh €ro
Te€OMETPUYECKUI CMBICI U YBEPEHHO MOIb30BATHCS €r0 BHIPAKEHUEM B IEKAPTOBBIX
KOOpAMHATaX. 3HAaTh IUCTPUOYTUBHOCTH CKAJISIPHOT'O MPOU3BEIACHUS U €T0 CBS3b C

MpOoCHUPOBAHUCM. HpI/IMeHHTI) CKaJIAPpHOC IIPOU3BCACHNUC BCKTOPOB  IJIA



HaXOXJECHUS JJIMH U YrjoB. Pemarh reoMeTpuueckue 3a7add C TMOMOIIBIO
CKaJIIpHOTO TpousBenieHus. Mcrnonp30BaTh CKaIspHOE MPOU3BEJACHUE BEKTOPOB B
anreOpanyeckux 1 PU3NUECKUX 3a/1auax.

Bnaners moHSITUSMU NMPAaBUIBHOTO MHOTOYTOJIBHUKA, JJTUHBI OKPY>KHOCTH, JIJTUHBI
JyTU OKPYXHOCTH W PajuaHHON Mephl yria, BBIUYMCIATH IUJIONIAJb Kpyra U €ro
yacteil. [lonnmaTe cmbict yucna nt. [IpuMeHsTh oJIydeHHbIE YMEHHUS PU PEIICHUU
NpPaKTUYECKUX 3a7ad. 3HAThb HCTOPUYECKHE CBEACHUS 00 W3MEpPEHUU JJIMHBI
OKPY>KHOCTH U TUIONIAU KpyTa.

Nmets mpencraBieHue o mpeoOpa3oBaHUU IJIOCKOCTH, O JBMXKeHUAX. Haxoauth
OCH, IIEHTPbl CUMMETpUU (UTYyp, LEHTPHl TMOBOPOTA, HAXOIUTh KOMIIO3WUIIUH
npoctermux npeodbpazoBanuil. [I[pUMEHSTH IBHKEHHUS TIJIOCKOCTH TP PEIICHUH
r€OMETPUYECKHUX 3a/1a4.

[IpuMeHsATh TOJMyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTHYECKHE
MOJIENU 7S 3a]1a4 peayibHOM JKU3HU U MTPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpUMEHEHHEM TOoI00MS M TPUTOHOMETPUYECKUX (PYHKIUN (TMOJB3YSACh, TIE

HEOOXO0JIMMO, KaJbKYJISTOPOM).

IVIAHUPYEMBIE TIPEJMETHBIE PE3YJBbBTATBI OCBOEHMUS
PABOYEH ITPOT'PAMMBI KYPCA «BEPOSATHOCTh I CTATUCTHUKA»
(ITO TOAAM OBYYEHMUA)

7 KJIACC

Yurare wuHOpPMAIUIO, TMPEACTAaBICHHYI0 B Ta0nWiax, Ha JIuarpaMMax;
MPEACTaBIATh JAaHHBIE B BHUJE TaOJHI], CTPOUTHh CTOJOUKOBBIC (CTOJNOYATHIE) W
KpPYTOBBIE TMarpaMMbl IO MacCUBaM 3HAYCHHIA.

OnuceIBaTh M UHTEPIPETHPOBATH PEATIbHBIE YUCTIOBBIC JaHHBIC, TPEICTABICHHEIC B
TabJIMIIax, Ha IUarpammax, rpaukax.

Hcnonp30BaTh I OMUCAHUS JAHHBIX CTATHCTHYECKHE XapaKTEPUCTHKU: CPEIHEE
apuMEeTHIEeCKOoe, MeIHWaHa, HauOOINbIllee W HAWMEHBIIEe 3HAYCHUS, pa3Max,

KBapTUJIN.



HNmers mpencraBieHUEe O JOTUYECKUMX YTBEPXKIACHUAX M BBICKA3BIBAHUAX, YMETh
CTPOUTH OTpUllaHUsA, (HOPMYIUPOBATH YCJIOBHBIC YTBEPXKACHUS MPU PEIICHUU
3a/1a4, B TOM YHCJIC U3 APYTUX YUeOHBIX KYPCOB, UMETh MPEICTABICHUE O TEOpEMaXx-
CBOMCTBaX M TeopeMax-MpU3HaKaX, 0 HEOOXOAUMBIX U JOCTATOYHBIX YCIOBUSX, O
METOJE I0KA3aTEJIbCTBA OT MPOTUBHOIO.

Nmers mpencrasiieHue O Cly4alhHOM W3MEHYMBOCTH HAa MPUMEPAX PE3YJIHTATOB
U3MEPEHUH, 1eH, (PU3NUEeCKUX BEIUYUH, AHTPOMIOMETPUUYECKUX JAHHBIX; UMETh
IIPEJICTABIIEHUE O CTATUCTUYECKON YCTOUYUBOCTH.

Hcnonp3oBaTh 171 ONKMCaHUS JaHHBIX YaCTOThHI 3HAYEHUM, TPYIIIIUPOBATH JaHHBIE,
CTPOUTH TUCTOTPAMMBI TPYIIIIUPOBAHHBIX TAHHBIX.

Hcnonws3oBaTe Tpadsl i1 pemieHUs 3aad, UMETh MPEJCTABICHUE O TEPMHUHAX
Teopuu rpad)oB: BepIIMHa, peOpo, 1eMb, LUK, yTh B Tpade, UMETh Mpe/ICTaBICHUE

00 06xone rpada u 00 OpUeHTUPOBAHHBIX Tpadax.

8 KJIACC

OnepupoBaTh NOHATHUSAMHU MHOKECTBA, TOJMHOKECTBA; BBIIIOJHATH ONEPALIMU Hal
MHOKECTBAMH: OOBEIUHEHHUE, TIEPECEUCHUE; TEPEUUCIIATh dJIEMEHTH MHOXKECTB C
UCIIOJIb30BAaHUEM OpPraHM30BaHHOTO Tepedopa W KOMOWHATOPHOTO IpaBUIIA
YMHOKEHUS.

HaxomuTh BepoOSATHOCTH CIy4alHBIX COOBITUH B CIy4alWHBIX OIBITAX, 3HAs
BEPOSITHOCTHU JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B ONBITaX C PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITHSIMHU, UMETh MIOHATHE O CITy4ailHOM BBIOOpE.

OnuchlBaTh JaHHBIE C TIOMOIIBID CPEOHUX 3HAYEHUW KM MEP pPACCEUBaHUS
(nucnepcusi U CTaHAAPTHOE OTKJIOHEHHUE). YMEThb CTPOUTh U HHTEPIPETUPOBATH
JIuarpaMMbl pacCeUBaHMs, UMETh TIPEJICTABIICHNE O CBSI3U MEXIy HAOII01aeMbIMU
BEJIMYMHAMM.

Nmets mipeacTaBineHne o AepeBe, O BEpIIMHAX U pEOpax JiepeBa, UCIOIb30BAHUU
JIEPEBbEB TPU PEUICHUU 3aJad B TEOPUU BEPOSITHOCTEH, B JPYruX Y4YEOHBIX

MaTeMaTH4YeCKUX Kypcax U 3a/1ad U3 APYrux y4yeOHbIX MPEAMETOB.



OnepupoBaTh MOHITHEM COOBITHA KaK MHOYECTBA SJIEMEHTApPHBIX COOBITHIA
CIIy4ailHOTO ONBITA, BBIMOJHATH ONEpalMU HaJ COOBITUSIMU, MCIOJB30BAaTh MpPH
pEelIeHUH 3a7a4 JuarpamMmbl Dijepa, YUCIOBYIO MPSAMYIO, IPUMEHATH (OpMyITy
CJI0’KEHUSL BEPOSTHOCTEM.

ITonp30BaThCsA NPaBWIOM YMHOXXEHUS BEPOSATHOCTEM, MCIOJIB30BATh JEPEBO IS
MIPEACTABIIEHUS CIy4ailHOTO OMbITA MPU PEIICHUH 3a1a4y. OnepupoBaTh MOHATHEM

HE3aBUCUMOCTH COOBITHIA.

9 KJIACC

[Tonp30BaThCsi KOMOWHATOPHBIM MPABWJIOM YMHOXKEHHUS, HAaXOJUTh YUCIIO
NEPECTAHOBOK, YHUCJO COYETAHWH, IMOJb30BaThCAd TpeyrojibHukoMm Ilackans mnpu
pelieHny 3a1a4, B TOM YHCJIe Ha BBIYUCIICHHUE BEPOSATHOCTEH COOBITHH.
Hcnonb3oBaTh MOHATHE T€OMETPUYECKON BEPOSITHOCTH, HAXOJUTh BEPOSITHOCTHU
COOBITHII B ONBITaX, CBSI3aHHBIX CO CIyYailHBIM BBIOOPOM TOYEK M3 IIJIOCKOM
burypsl, oTpe3Ka, JUIMHBI OKPYKHOCTH.

HaxoauTe BepOSTHOCTH COOBITHI B OIBITAX, CBSI3aHHBIX C MCIBITAHUSIMH [0
TOCTH>KEHUS MIEPBOT0 YCIIEXa, B CEpUSIX UCTIbITaHUN bepHyn.

Nmers mnpencraBieHuWE O CIYYalHBIX BEJIMYMHAX M OMNO3HABaTh CIIyYailHbIC
BEJIMYMHBI B  SBJICHUSAX OKPYXKAIOIIETO MHpA, OINEPUPOBATH MOHSATHEM
«pacuperesieHUue BEPOATHOCTEW». YMETh CTPOUTH PACHPENCIICHUsS BEPOSATHOCTEN
3HAYEHUM CIIyYalHbIX BEJIUYMH B U3yUYCHHBIX ONbITaX.

Haxonute mMaTteMaTH4yecKoe OXHUIAHUE U AUCIEPCUI0 CIYyYaMHOM BEIUYMUHBI 110
paclpeieNieHuI0,  MPUMEHATh  YHWCIOBBIE  XApPaKTEPUCTUKHA  W3YYCHHBIX
pacnpeneneHui Py pelIeHUN 3a1a4.

NmeTp mnpencraBieHne O 3aKOHE CIYYalHBIX YHCE KaKk O IPOSBICHUU
3aKOHOMEPHOCTM B CIIyYalWHOM W3MEHYMBOCTH, IIOHMMAaTh MaTeMaTUYECKOE
000CHOBaHME OJIM30CTH YaCTOTHI M BEPOSITHOCTH COObITHA. MIMeTh mpeacTaBieHue

O pOJIM 3aKOHA OOJBIIUX YKCEI B MPUPOJIE U OOIIIECTBE.



B ¢denepanpHBIX M perrMoHaIBHBIX MPOIEAYpaxX OICHKH KadecTBa 0Opa3OBaHUS
UCIONb3YyeTCsl  mepedyeHb  (KoauduKaTop) paclpeliesieHHbIX [0  Kjiaccam
MIPOBEPSEMBIX TPeOOBaHUHN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM
IporpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHHsA U DJEMEHTOB COICpPXKaHHS IO

MaTEMAaTHKE.

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTebHOM porpamMMsl (7 Kiacc)

KOII HpOBepﬂeMBIe NpCaAMCTHBIC PC3YyJIbTAThl OCBOCHUA OCHOBHOM
IMPpOBCpsACMOr 06p330BaT€HLHOﬁ ImporpaMmMbl OCHOBHOT'O 06HI€FO O6pa3OBaHI/ISI

0 pe3ynbTaTa

1 Yucna U BBIYUCIICHUS

BBIHOJIHHTB, couycTasd yYCTHBIC W IIMCBMCHHBIC JIIPUCMBI,
1.1
apI/I(bMGTI/I‘{eCKI/IG I[GﬁCTBPISI C padOHAJIBHBIMU YN CJIaMHA

Haxonute 3Ha4YeHHsT YUCIOBBIX BBIPAXKEHUM, IPUMEHATH
pa3HooOpa3Hble CMOCOObI M TMPUEMBbl BBIUMCICHHUS 3HAYCHUU
1.2

JTpOOHBIX  BBIpOKCHUH, COACpKAIMMX OOBIKHOBEHHBIE U

NECATHYHBIE TPOOH

[lepexoguTs OT oOnHOW (OPMBI 3aMMCH YHUCEN K JPYyroi
13 (mpeoOpa3oBbIBaTh NIECATUYHYIO JpO0b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JNECATHYHYIO IPOOh)

1.4 CpaBHUBATh U YIOPSIOUYMBATH PALlMOHATIBLHbBIE YUCIA

1.5 OKpyrJIsITh yncia




1.6

BpInONHATE TPUKHUAKY W OLIEHKY pe3yibTaTa BBIYHUCICHUM,
OLICHKY 3HAYE€HUN YHUCIIOBBIX BBIPAKEHUIN. BBINOIHATH 1EUCTBUSA

CO CTCIICHAMU C HATypaJIbHBIMHU IMOKA3aTCIIAMHA

1.7

[IpuMeHATh TPU3HAKKA JETUMOCTH, PA3J0KEHUE HA MHOKUTEIN

HaTypAJIbHBIX YUCEN

1.8

Pemate MNPAaKTUKO-OPUCHTUPOBAHHBIC 3a/1a4H, CBA3aHHBIC C
OTHOIIICHHUCM  BCJIIMYHH, MPONOPHUOHAIIBHOCTHIO  BCJIMYHH,
MponCHTAMHU, UHTCPIPCTUPOBATL PC3YJIbTATHI PCIICHUA 3a4a4 C
YUueTOM OFpaHquHHﬁ, CBs3aHHBIX Cco CBOMCTBaMU

paccMaTpuBaeMbIX 00BEKTOB

AnreGpanydeckue BbIpaKeHUs

2.1

Hcnonp3oBaTh anre6panqecxy}0 TCPMHUHOJIOTUIO U CUMBOJINKY,

IMPUMCHATH €€ B IIPOICCCC OCBOCHUA y‘{€6HOFO MaTcpuajia

2.2

HaXOI[I/ITB 3HA4YCHUA 6YKBCHHLIX BBIpa}KCHI/Iﬁ IIpu 3aJaHHBIX

3HAYCHUAX IICPCMCHHBIX

2.3

BrimonHaTh mpeodpa3oBaHusl METOTO BHIPAKEHUS B MHOTOUYJICH

MIPUBEICHUEM TI0JIO0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK

2.4

BpINOJIHATE yMHOXXEHME OJHOYIEHA HAa MHOIOWIEH U
MHOTOWIEHAa HAa MHOTOWICH, MPUMEHSATh (OPMYINBI KBajpara

CyMMBI U KBaJpaTa pa3HOCTHU

2.5

OcyliecTBasATh Pa3OKEHUE MHOTOWIEHOB HAa MHOXKUTEIU C
MOMOIII0  BBIHECEHHUS 32 CKOOKM OOIIEero MHOKHUTENS,
TPYNIUPOBKHU CIAraeMbIX, TPUMEHEHUST POPMYIT COKPAIIIEHHOTO

YMHOKCHHA




[IpumeHnsaTs npeoOpa3oBaHUs MHOTOUYIEHOB [UIsl  PEIICHUS

2.6 pa3IMYHBIX 33/7a4 W3 MATEMATHUKH, CMEXHBIX MPEAMETOB, U3

pEabHON NIPaAKTUKU

Hcnonp3oBaTh  CBOMCTBA  CTENEHEM C  HATypaJIbHBIMHU
2.7

MoKa3aTeIsIMU JIJIsl TPe0Opa30BaHUsI BRIPAKCHU I
3 YpaBHEHUS 1 HEPABEHCTBA

Pemats nuHelHbIE YpaBHEHUS C OAHOW NIEPEMEHHOMN, MPUMEHSS
3.1 IIpaBuJjIa NIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIBHOMY

eMy. [IpoBepsTh, ABISETCS JIU YUCIO KOPHEM YpaBHEHUS

[IpumensTs Tpaduyeckre METOABl TPU PEIICHUU JTMHEHHBIX
3.2

YpPaBHEHUN U UX CUCTEM

[lonOupaTe mnpumepsl Map 4YUCEN, SBISIOMIUXCS pEHICHUEM
3.3

JIMHEVUHOTO YPaBHEHUSI C JBYMsI IEPEMEHHBIMU

Ctpouth B KOOPJAWHATHOM IUIOCKOCTH TpaduK JHWHEHHOTO
3.4 YpaBHEHHSI C JBYMS TEPEMEHHBIMH; TOJB3YSICh Tpaduxom,

IIPUBOJIUTH IPUMEPBI PELICHUS YPABHEHUS
3 Pematre cucrembl JBYX JMHEHWHBIX YPAaBHCHUW C JIByMS

D

NEPEeMEHHBIMU, B TOM YHCIie Tpaduuecku

CocTaBiiTh M pellaTh JUHEWMHOE YpaBHEHUE WIH CHUCTEMY
3.6 JIMHEVHBIX YPABHEHUN 10 YCJIOBHIO 3aJa4d, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MMOJYYEHHBIA PE3yJIbTAT
4 Koopaunate! u rpadpuku. @yHkunu

N3o0paxath Ha KOOPJAWHATHOM PSIMOM TOYKH,
4.1

COOTBCTCTBYIOIMC 3aJaHHBIM KOOpAMHATaM, JIY4H, OTPC3KH,




HWHTCpPBAJIbI, 3aIIMChIBATh YHUCJIOBBIC IMPOMCIKYTKH Ha

anreOpanyecKoM sI3bIKe

OTtMmeuaTh B KOOpI[PIHZlTHOfI IINIOCKOCTH TOYKH IIO 3aJaHHBIM

4.2
KOOpAMHATAM
Crpourb rpaduku nuHeWHbIX GyHKUUNA. CTpouTh Trpadux
4.3
dynumn y = |x|
OnuceiBaTh C TOMOIIBI0 (PYHKIIUH W3BECTHBIC 3aBUCUMOCTH
MEXIy BEIWYMHAMH: CKOPOCTh, BpPEMS, pACCTOSHHUE, IIEHY,
4.4
KOJINYECTBO, CTOMMOCTH, MPOU3BOAUTEIHLHOCTD, BpeMs, 00beM
paboThI
4.5 Haxonuth 3HaueHne QYHKIMH 110 3HAYCHUIO €€ apryMEeHTa
[lonumaTe rpaduueckuil crnoco0 MPEeACTaBICHHUS W aHaIU3a
4.6 uH(OpMaIINH, U3BJIEKATh U HHTEPIIPETUPOBATH HH(MOPMAITUIO U3
rpaduKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEMN
5 BeposiTHOCTH M cTaTUCTUKA
Uurate wuHpOpMAIMIO, MPEICTABICHHYIO B TaOnMIax, Ha
auarpaMMax, MpeACTaBISATh JaHHBIE B BUJIEC TAOJMIl, CTPOUTH
5.1
auarpaMMbl  (CTONIOMKOBBIE (CTONOYATHIE) W KPYTOBBIE) IO
MacCUBaM 3HAYEHUMU
OnuceIBaTh U MHTEPIIPETUPOBATH PEATIbHBIC YUCIIOBBIE TAHHEIE,
5.2
npeICTaBlIeHHbIC B TAOIUIIAX, HA TUarpaMMmax, rpadukax
Hcnonp3oBaTh s  OMHMCAHWST JAHHBIX  CTAaTHCTHYECKHUE
5.3 XapaKTepUCTUKH:  CcpenHee  apudMeThueckoe, MeauaHa,

HauOOoJIbIIIce ¥ HAUMEHBIIIEE 3HA4YCHU, pasMax




5.4

NmMers mpencraBiaeHue O CIy4alHOM H3MEHYMBOCTUM Ha
npuMepax ILeH, (U3MYECKUX BEIWYUH, AHTPOIOMETPUYECKUX
JNAHHBIX,  HMMETb  MPEACTaBICHUE O  CTAaTUCTUYECKOUN

YCTOWYUBOCTHU

I'eomerpus

6.1

PacnioznaBath M3y4YCHHBIE r€OMETPUYECKUE burypsi,
ONpENENATh HX B3aUMHOE PpaCIOJIOKEHHE, H300paxkaThb
reoMeTpuYecKue (QUrypbl, BBINOIHIATh YEPTEKU IO YCIOBHIO
3agaun. VM3mMepsATh JMHEHHBIE W YIJIOBBIE BEIMYMHBL. Pemiars

3ala49M Ha BBIYHCJICHUC JJIMH OTPC3KOB U BCJIMYHH YIJIOB

6.2

Jllenate rpyOyr0 OIICHKY JIMHEHHBIX U YIJIOBBIX BEIUYHH
PEAMETOB B pealibHON KU3HU, PA3MEPOB IPUPOIHBIX OOBHEKTOB.

Paznnuats PasMCEpPLI 3TUX 00BEKTOB 10 MopAAKY BEIIMYNHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPUICCKUM 3a/[adaM

6.4

[lonp30BaTbCs  NpHU3HAKAMU  PABEHCTBA  TPEYTrOJIBHHUKOB,
UCIIONIb30BaTh TMPU3HAKM MW  CBOMCTBA PaBHOOEIPEHHBIX

TPEYTrOJIbHUKOB IIPU PELICHUH 3a/1a4

6.5

HpOBOI[I/ITB JJOTUYCCKHUC PACCYKACHHUA C HCIIOJIb30BAHUCM

I'COMCTPHUICCKHUX TCOPCM

6.6

[lomp30BaThCa  MpHU3HAKAMH  PABEHCTBA  MPSMOYTOJBHBIX
TPEYTrOJbHUKOB, CBOMCTBOM MEIWAHbI, MPOBEACHHOW K
TUMOTEHY3€ TMPAMOYTOJBHOTO TPEYrOJbHUKA, B PEIICHUU

IrCOMCTPHUUICCKHUX 3a/1a4

6.7

OHpeI[eJIHTB mapauiCJIbHOCTh IIPAMBIX C IIOMOINBIO YIUIOB,

KOTOpele  oOpa3dyeT ¢ HUMH  cekymas. Onpeaensitsh




MapaJuICJIbHOCTb MPAMBIX C ITIOMOIIBIO paBCHCTBA paCCTOSIHI/Iﬁ oT

TOYEK OJHOU MPSAMOM J0 TOYEK APYIOM MPAMOU

6.8

Pemiats 3aaumn Ha KieTyaTol Oymare

6.9

[IpoBOANTH BHIYUCIICHUS U HAXOAWTh YHMCJIOBBbIE U OYKBEHHBIC
3HAYEHHUSI YIJIOB B FTEOMETPUYECKUX 3a7a4ax C UCIOJIb30BAHUEM
CyMMBbI YTJIOB TPEYTrOJIbHUKOB M MHOTOYTOJbHHUKOB, CBOWMCTB
yIJI0B, 00pa30BaHHBIX MPU TMEPECECYCHUU JBYX MapalIeIbHbIX
npsMBIX  cekyuled. Pemare nOpakTUdyeckue 3aayd  Ha

HaXO0XKJICHUC YTIJIOB

6.10

Brnanerp NOHATHEM TIE€OMETPUYECKOIO MECTAa TOYEK. YMETh
OTpeeNsITh OUCCEKTPUCY yTiIa U CEPEIUHHBIN MEePIIEHIUKYISP K

OTPEC3KY KaK T’COMCTPHYICCKUC MCCTA TOUCK

6.11

dopMyIHUpOBaTh OMpeNeNeHUsT OKPYKHOCTU M Kpyra, XOpAbl U
JMaMeTpa OKPY>KHOCTH, MOJb30BaThCS MX CBOMCTBAMHU. YMETh

IMPUMCHATH 9TU CBOMCTBA IIpyu pCUICHNH 3a1a4

6.12

Bnagerr  moHATMEM ~ ONKMCAaHHOM  OKOJIO  TPEYTOJIbHUKA
OKPYXXHOCTH, YMETh HaxoauTh ee¢ TIeHTp. llomp3oBaThes
dbakTaMu O TOM, 4YTO OHCCEKTPHUCHI YIJOB TPEYTroJbHHUKA
NEPECEKAIOTCA B OJIHOW TOYKE, U O TOM, UYTO CEpPEIUHHBIC
NEPIEHAUKYISAPBI K CTOPOHAM TPEYTrOJbHUKA TEPEeCceKaloTCs B

OJHOU TOYKE

6.13

BrnaneTp noHsTHEM KacaTenbHOW K OKPYKHOCTH, MOJIb30BATHCS
TEOPEMOW O NEPNEHIMKYJISIPHOCTH KacaTelbHOM W pajauyca,

IMPOBCACHHOI'O K TOYKE KaCaHHA

6.14

[Tonp3oBathCs MPOCTEUIINMU reOMETPUUECKUMU

HCPABCHCTBAMM, IIOHUMATh UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI




6.15

HpOBOI[I/ITB OCHOBHBIC reOMCTPHUYCCKUC IMOCTPOCHUA C

NOMOILBIO IUPKYJIS U IMHEUKN

[IpoBepsiemble neMeHTbl conepxanus (7 kiacc)

Kon [IpoBepsieMblid 3IIEMEHT COIEPKAHUS
1 Yucna 1 BbIYMCICHUS

HpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO] OT OAHOU (OPMBbI
1.1 3anucu apobeit k npyroil. [loHsTHE panMOHAIBHOIO 4YMCIa, 3aIUCh,

CpaBHEHHE, YIIOPSAOYMBAHUE PAIMOHATIBHBIX YUCE

Apudmernyeckrue AEHCTBUS C pallMOHAJbHBIMU 4HclaMu. Pemienue
1.2

3a/lay U3 peaybHOM MPAKTUKHU Ha YacCTH, Ha IpoOuU

Crenenn c HaTypaJIbHbIM MOKa3aTeJIeM: ONpeelICHHE,
1.3 npeoOpa3oBaHUE BBIPAKEHUN Ha OCHOBE OINPEICICHHs, 3aluch

OOJBIINX YHCE

[IpoueHThl, 3amuch TPOLIEHTOB B BUAE NpoOW M JApoOM B BHIE
1.4 npoueHTOB. Tpy OCHOBHBIE 3a/lauu HA MPOLICHTHI, PEIICHUE 3a]a4 U3

peATbHOM MPAKTUKHU

[IpuMeHeHne NpPU3HAKOB JEIUMOCTH, PA3JIOKEHHUE HA MHOXKUTEIU
1.5

HATypaJIbHBIX YUCEN

PeanpHbie 3aBUCMMOCTH, B TOM UHCIE TMpsaAMas ©u oOpaTHas
1.6

IPOIOPLHOHATIBHOCTH
2 AnreGpandeckue BhIpaKEHUS

IlepemeHHBIE, YHCIIOBOE 3HAUYECHUE BBIPAKEHUS C IEPEMEHHOM.
2.1

I[OHYCTI/IMBIG 3HAYCHUS IICPCMCHHBIX




[IpencraBieHne 3aBUCUMOCTH MEX/y BEIMYMHAMU B BHJIE (POPMYJIBI.

2.2

Boruncnenust no popmynam

[IpeobpazoBanne OYKBEHHBIX BBIPOXKCHUN, TOXKICCTBEHHO pPaBHbBIC
2.3

BBIPKCHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIBHBIM MTOKA3aTEIEM

Onnownensl W MHorowieHbl. CreneHb MHorouwileHa. CroxeHue,
2.5

BbIYMTaHUE, YMHOKEHUE MHOTOUJICHOB

dopMyJbl COKPAIIEHHOTO YMHOXEHHUS: KBaJpaT CyMMbI U KBajJpat
2.6 paszHoctu. @opmyiia pa3HOCTH KBaApaToB. Pa3ziioxkeHne MHOTOUJICHOB

Ha MHOXUTEJTU
3 YpaBHeHUS

VYpaBHeHUEe, KOpEHb YpaBHEHHUs, TpaBWiIa MpeoOpa3oBaHUS
3.1

yYpaBHEHUSI, pABHOCWJIBHOCTh YPaBHEHUI

JluHeliHOE ypaBHEHME C OJHOM TMEPEMEHHOM, YHCIO KOpPHEH
3.2

JIMHEWHOTO YPAaBHEHUS, PEUICHUE JINHEUHBIX YPABHEHUMN

CocraBiieHHE ypaBHEHHI 0 YCIOBUIO 3a/laud. PenieHne TeKCTOBBIX
3.3

3a7a4 C IMMOMOIIBI YPABHEHUN
3.4 JluneitHOe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €0 Tpaduk

Cuctema JABYyX JMHEWHBIX YypaBHEHUW C JBYMs I€PEMEHHBIMU.
3.5 Pemiennie cucrem ypaBHEHHI crnocoOOM mojcTaHOBKU. [Ipumepsi

pelIeHns TEKCTOBBIX 33J1a4 C TOMOIIbIO CUCTEM YPaBHEHUI
4 Koopaunate! u rpadpuku. OyHKunu
4.1 Koopannara Touku Ha psMoit




YucnoBslie IMPOMCIKYTKH. PaccrosiHue MCXKAY AOBYMA TOYKaMH

4.2
KOOPAMHATHOM IIPAMOM
[IpsimoyronbHas cucremMa koopauHat, ocu Ox u Oy. AOcuucca u
4.3
OpAuHAaTa TOYKUA HAa KOOPJIAUHATHOMN MIOCKOCTH
[Ipumepsl rpadukoB, 3agaHHBIX (opmyinamu. Ytenue rpaduroB
4.4
peanbHbIX 3aBUCUMOCTEN
4.5 [Honstue pynkuuu. ['paduk pynkuuu. CroiicTBa GyHKIUN
4.6 Jluneitnas ¢pynkuus, ee rpapuk. ['padux pynkuuum y = [x|
['paduueckoe pelieHre JTUHEHMHBIX YpaBHEHUN M CUCTEM JIMHEHHBIX
4.7
YpaBHECHUH
3) BeposATHOCTB U cTaTUCTHKA
[IpencraBienue naHHBIX B BUAE TaOMUIl, JauUarpaMm, IpaduKoB.
3anoiaHeHue Tabaull, YTEHUE U OCTPOEHUE JUarpaMm (CTOJIOUKOBBIX
5.1 (cTonO4aThIX) U KPYroBeiX). UTeHne rpadyuKoOB peaabHBIX IIPOIECCOB.
W3Bneuenne nHpopManuu U3 AuarpaMM M TaOJIUIl, UCTIOJIB30BAHUE U
UHTEpIpeTalus TaHHBIX
OnwucarenbHasi CTaTUCTUKA: cpelHee apupMeTHUecKoe, MeauaHa,
5.2 pa3Max, HamOoJbIllee W HAMMEHbIIEe 3HAYCHHS HAOOpa YHCIOBBIX
naHHbIX. [Ipumepsl ciydaiiHON U3MEHUYUBOCTH
CnydaliHBI ~ DKCIIEpUMEHT  (OMBIT) W CiaydailHOe  COOBITHE.
BepositHocTh M 4yacTtoTa. PoJIb MalOBEPOATHBIX M MPAKTHYECKH
5.3
JIOCTOBEPHBIX COOBITUH B mNpHpoje W B oOmectBe. MoHera u
UrpajabHasi KOCTb B TEOPUU BEPOSITHOCTEN
I'pad, Bepmmna, pebpo. Crenens BepumnHbl. Yucino pedep u
5.4

CymMMapHasi cTeneHb BepuiuH. IIpeactaBineHue o cBsI3HOCTU Tpada.




Henu u nukael. Ilytu B rpadax. O6xon rpada (3HnepoB MyTh).
[IpencraBnenne 00 opueHTHpOoBaHHOM Tpade. Pemenue 3amau ¢

oMoIIIbIo rpadoB

I'eomerpus

6.1

Hauvanensie nonaTus reometpun. Touka, mpsiMasi, OTPE30K, Jy4. YTOIL.
Bunbr yrnos. BeprukanbHble U CMEXHBIE YIJIbl. buccekTtpuca yria.
Jlomanast, MHOTOyroJibHUK. [lapaieIbHOCTh U MEPIIEHAUKYISPHOCTD

MPpAMBIX

6.2

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHHU.

[IpuMepbl CUMMETPUH B OKPYIKAOIIEM MUPE

6.3

OCHOBHEIC IMOCTPOCHUA C TIOMOIIBIO HHUPKYIId H JIMHEUKH.

Tpeyronasnuk. BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA

6.4

PaBHOOenpeHHBIE M PAaBHOCTOPOHHUM TpeyrosbHUKU. HepaBeHCTBO

TpeyroJibHUKa

6.5

CRoiicTBa ¥ NMpU3HAKK PAaBHOOEIPEHHOrO TpeyroibHUKa. lIpu3Haku

PaBEHCTBA TPEYTOJIBHUKOB

6.6

CoiicTBa M NpPU3HAKK MapajuleNbHBIX mpsAMbIX. CymMma yrioB

TpeyrojibHuKa. BHeNIHHE yriiel TpeyrojabHUKa

6.7

[IpssMoyToNbHBIN TpeyroabHUK. CBONCTBO MEIHAHBI TPSIMOYT OJILHOIO
TPEyroJibHUKa, MPOBEAECHHOW K rumnoreHys3e. [Ipu3zHaku paBeHCTBa
IPSMOYTOJIBHBIX TPEYrOJBHUKOB. [IpSAMOYrOnpHBIA TPEYTrOJBHUK C

yriioM B 30°

6.8

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTroJIbHUKA, HEPABEHCTBO
0 JJIMHE JIOMaHOM, TeopeMa O OoJbIIeM yIje W OOJbIIeH CTOPOHE

TpeyroJibHUKa. [leprnenauKyssap u HaKJIIOHHAs




I'eomerpruueckoe Mecto TOYeK. buccekrpuca yriia M CepeauHHBIN
6.9

NEPHEHANKYJIISP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK

OKpyXHOCTp M KpYI, XOpJa U JHAMETP, UX CBOWCTBa. B3anmmHoe
6.10 pacIooKeHHe OKPY:KHOCTH M TipsiMod. KacarenbHast u cekyias K

OKPYXHOCTH

OKpyXHOCTb, BHHCaHHasT B yroj. BrnucaHHas U onucaHHas
6.11

OKPYXHOCTH TPEYrOJIbHUKA

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

o0Opa3oBaTeIbHOM MporpaMMBbI 8 Kilacca

Kon
IIPOBEPSEMOT

0 pe3ynbTaTa

HpOBepHQMBIC NpCAMCTHBIC PC3YJIbTATbl OCBOCHUSA OCHOBHOH

O6paSOBaT€HLHOﬁ ImporpaMmMbl OCHOBHOT'O O6III€TO 06pa30BaH1/151

Yuca 1 BBIYUCICHUS

1.1

HUcnons30BaTh HadaJIbHBIC MMpCACTABJICHUA O MHOXCCTBC
HGﬁCTBHTGHBHBIX qucesl OJIA  CpPpaBHCHHUSA, OKPYIVICHUA U
BI)I“IHCJIGHPIﬁ, I/1306pa}I(aTI> HCﬁCTBHTCHLHLIG qyuciia TOYKaMH Ha

KOOPJIMHATHOM MPSIMOU

1.2

[IpumensaTy moHATHE apUPMETUIECKOTO KBAJIPATHOTO KOPHS,
HAXOJUTh KBAJAPATHBIC KOPHU, UCIIONB3Ys MPU HEOOXOTUMOCTH
KaJIbKYJISITOP,  BBIIOJHATH  OpeoOpa3oBaHUs  BBIPAKEHUI,

coAepKalrxX KBaJpaTHbIC KOPHU, UCMOJIb3Ysl CBOMCTBA KOPHEHN

1.3

Hcronp30BaTh 3anmucH OOJIBIINX M MaJIbIX YHCEII C IIOMOIIBIO

JEeCSITUYHBIX Apo0eit u cTeneneit yucna 10

AnreOpanuecKkre BbIPaXKEHUS




2.1

[IpuMeHATP TOHATHE CTENEHHM C LENbIM  [OKAa3aTelleM,
BBITNIOJIHATH MPE0OPa30BAHMS BEIPAKEHHIM, COJEPIKALUX CTENIEHU

C I CJIBIM ITOKA3aTCJIEM

2.2

BhINOMHATE TOXECTBEHHBIE MPEOOpPa30BaHUS PaAllMOHAIBHBIX
BBIPAKEHUN HA OCHOBE IIPABUJ JACHUCTBAM HAJ MHOTOYWICHAMU U

anredpandyecKuMu ApoosiMu

2.3

PaCKJ'IaIIBIBaTB KBaI[paTHBIfI TPCXUICH Ha MHOXKUTCIIA

2.4

[IpumensaTe mnpeoOpa3oBaHUs BBIPAXKEHUW 1 peLIEHUs
pPa3IMYHBIX 33/1a4 U3 MaTEMAaTHUKH, CMEXKHBIX IMPEAMETOB, W3

pEaIbHOM NIPaAKTUKU

ypaBHeHI/IH U HCPABCHCTBA

3.1

Pematsp HHHGﬁHLI@, KBaAPAaTHBIC YPABHCHUA U PAIUMOHAJIBHBIC
YpaBHCHHA, CBOAAINUCCA K HHUM, CHUCTCMBI IBYX ypaBHGHI/Iﬁ C

ABYMsI IICPCMCHHBIMUA

3.2

[IpoBoauTh MPOCTEUIINE MCCICAOBAHUS YPABHEHUW U CHUCTEM
YpaBHEHHI, B TOM 4YHCIE C NPUMEHEHHWEM TpaduuecKux
npeAcTaBieHul (ycTaHaBIMBaTh, MUMEET JIM ypAaBHEHHE WIIU
CHCTEMA YPAaBHEHHUW PELICHHs, €CIH HMEET, TO CKOJIbKO, U

npoyee)

3.3

[lepexoauTs OT cloBecHOW (HOPMYIUPOBKUA 3a7ayll K €€
anre0pandecko MOJIEIN C MOMOIIBI0 COCTABIICHUS yPAaBHECHHUS
WM CUCTEMBbI YPaBHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUH C

KOHTEKCTOM 33/1a4M MOJYYECHHBIN PE3yJIbTaT

3.4

[IprMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JIsi CPAaBHEHUS,

OLICHKH, pelIaTh JINHEWHBIE HEPABEHCTBA C OJTHOM MIEPEMEHHON U




X CHUCTCMBI, O1aBaTb rpaq)nquKy}o HIUIIOCTpAIMIO MHOXKECTBA

pEIlIeHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[TonuMaTh ¥ KUCMOAB30BaTh (DYHKIIMOHATBHBIE TTOHSATUS U SI3BIK
(TepMHHBI, = CHMBOJIMUECKHE  OOO3HAYEHUS),  OMNPEIEsATh
3HaueHUe (YHKIMU 10 3HAYCHHUIO apryMEHTa, OIpPEaAesiTh

cBOiCTBa (DYHKLIUU 10 ee rpaduKy

4.2

Ctpoutsb rpadguku aneMeHTapHbIX QyHKIUN Buga: Y = Y= X2,

y = X3, y = |X|, onuchIBaTH CBOMCTBA YUCIOBON (DYHKIUM IO €e

rpaduky

BGpOHTHOCTB H CTaTUCTHKA

5.1

N3BnekaTs u mpeoOpa3oBIBaTH MH(MOPMAIIUIO, TPEICTABICHHYIO
B BUJE TaOJuUIl, AUarpaMM, rpaduKoB, MPeCTaBIsATh JaHHBIC B

BUJIC TaOJIUI, JUArpamMm, rpaukoB

5.2

OnuceIBaTh JAHHBIE C MOMOILIBIO CTATUCTUYECKUX MTOKA3ATEIIECH :
CpeIHUX 3HAYECHUN M Mep paccenBaHus (pa3Max, IUCHEPCUS U

CTaHJIAPTHOE OTKJIOHEHHUE)

5.3

HaxoauTh 4acTOTHI YUCJIOBBIX 3HAUYEHHUH U YaCTOTHI COOBITHH, B

TOM YHCJIE TIO PE3yIbTaTaM U3MEPEHUN U HAOIIOICHHMA

5.4

HaxoauTe BEpOSTHOCTHU CIly4allHBIX COOBITUH B OIBITaX, 3HAs
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHIA, B TOM YHUCJIE B OMbITAX C

PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHU COOBITUSIMH

5.5

Ucnonw3oBaTh rpaduyeckue MOAEIH: JEPEBO CIIyYaWHOTO

SKCIIEpUMEHTA, THarpaMMBbl Diiepa, YUCIoBas npsmMas




OHGpI/IpOBaTB IIOHATHUAMMU . MHOXECTBO, IHOAMHOXKECTBO,

BBIIIOJIHATH  OIICpaliiK HaJl MHOXCCTBAMU! O6T)€I[I/IH€HI/IG,

5.6

nepecedeHne, JONOTHEHHE; IEPEUUCIIATh HIEMEHTH MHOKECTB,

IPUMEHSTH CBOMCTBA MHOXKECTB

Hcnonws3oBaTh rpaduueckoe mpecTaBIeHNe MHOXKECTB U CBA3CH
5.7 MEX Ty HUMU IS ONTMCAHUS IPOIICCCOB | SIBJICHHM, B TOM YHUCIIC

IIPH PEIICHUH 3a7a4 U3 APYTUX yUYSOHBIX IPEAMETOB U KYPCOB
6 I'eomerpus

Pacrio3HaBaTh OCHOBHBIC BHJIBI YETBHIPEXYTOJBHUKOB, HX
6.1 AJIEMCHTBI, TIOJb30BAaTbCSI WX CBOWCTBAMHU TPU PEIICHUU

TreOMETPUYCCKUX 3a/1a4

[IpumensTh  CBOMCTBA  TOYKM  TIEpECEUCHUS  MeEIUaH
6.2

TpeyrojibHUKa (LIEHTPa Macc) B PEIICHUH 3a]1a4

BrnageTs nonsitueM cpeaHei JIMHUK TPEYTroJbHUKA U Tpamleluu,

NPUMEHSTh UX CBOMCTBA MPU PEIICHUU T€OMETPUUECKHUX 3a]1ad.
6.3 [Toms3oBaThest  Teopemoit  dameca W TeopeMod O

POMOPIUOHATIBHBIX OTpE3KaxX, MPUMEHSITh UX IS PEIICHHS

MPAKTUYECKUX 33724

[IpuMeHsATh TPU3HAKK TOAOOUS TPEYTrOJbHUKOB B PEIICHUU
6.4

T€OMETPUYECKUX 3374

[Tonmp3oBaTecst  Teopemort  [ludaropa  mms  pemeHus

TEOMETPUYECKUX W TpakThdeckux  3amad.  CTpouTh
6.5 MaTEMaTUYECKyl0  MOJENTh B  TPAKTUYECKUX  3a/auax,

CaMOCTOATCIIbHO ACJIATh YCPTCIK U HAXOAUTh COOTBCTCTBYIOIIHC

JUTAHBI




6.6

Bianers noHATHAME CHHYCA, KOCUHYCA M TAHTE€HCA OCTPOTO yIJia
OpPSAMOYTOJIBHOTO  TpeyronbHuka.  [lomp3oBaTecsd  ATUMH

IMOHATUAMUA JId pCHICHUA NPAKTUICCKUX 3a1a4

6.7

Boruncnsats (paznuyHbIMU criocob6amu) mionaab TpeyrojibHUKA
U IUIOMIAAM  MHOTOYTOJBHBIX  ¢uryp (MOJB3YysCh, TJIE
HEOOXOAUMO, KaJbKyJasaTopoMm). [IpuMeHsATH MOJy4YEHHbIC

YMCHUS B MPAKTUYCCKUX 3adavdax

6.8

Brnagetp NOHATHSMH BOMCAHHOTO W ILIEHTPAJIbHOrO YyIJIA,
UCIIOJIb30BAaTh TE€OPEMBI O BIIMCAHHBIX YyIVIaX, YriaxX MExXAy
XopAaMu (CEKYITUMH) U YTJIe MKy KacaTeJIbHOW U XOPI0H TPU

PCHICHUN I'COMCTPHUYICCKUX 3a1aY

6.9

BJ'IaJ]eTB IMMOHATUCM OIMMCAHHOT'O YCTBIPCXYT'OJIBHHUKA, IPUMCHATDH

CBOMCTBA OIMMCAHHOI'O YCTBIPCXYT'OJIbHUKA ITPHU PCIICHUHA 3a1a4

6.10

[IpuMeHATh TONyYeHHBIC 3HAHUS HA TPAKTHKE - CTPOUTH
MaTeMaTUYeCKUe MOJENTH JUIA 3a7ad pPEealbHOW JKM3HU U
IPOBOJIUTH COOTBETCTBYIOIIHME BBIYHCICHUS C MPHUMEHECHHUEM
nojo0uss W TPUTOHOMETPHUH (IMOJB3YSACh, TJe HEOOXOIHMMO,

KUIbKYJIATOPOM )

[IpoBepsiemble 37IEMEHTHI coAepKaHus (8 Kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COJIEpIKAHUS
1 Yucna v BBIYUCICHUS

KBaapatHsiii koperb u3 uucna. [lonstre 00 uppanroHaIbHOM YHCTIE.
1.1

JlecaTruHbIe TPUOIMKEHUS UPPALTUMOHATBHBIX YUCET




CaolicTBa apu(pMeTHUECKUX KBaPATHBIX KOPHEN U UX IPUMEHEHUE K

1.2 npeoOpa30BaHUIO  YUCJIOBBIX  BBIP@XKEHUWA W BBIYHUCICHUSIM.
JlencCTBUTENBHBIC YKCa
CreneHb C LeTbIM MTOKa3aTesleM U ee cBoiicTBa. CTaHAapTHAs 3aIluCh
1.3
yucna
2 AnrebpanuecKkre BbIpaXKEHUS
KBaapatHblil TpexuieH, pa3joKeHHE KBaJpaTHOTO TpexXuwieHa Ha
2.1
MHOXUTEIN
2.2 Anre6pandeckas Apo6s. OCHOBHOE CBOWMCTBO ajredpandeckoit 1poodu
CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JCJICHHE alreOpanyecKux
2.3
npo0eit
2.4 PanronanbHbIe BRIpXKEHUS U KX TTPeoOpa3oBaHue
3 VYpaBHEHHS U HEPABEHCTBA
KBangpaTHoe ypaBHeHue, ¢hopmysia KOpHEH KBaJIpaTHOTO yYpaBHEHUSI.
3.1
Teopema Buerta
3.2 Pemenune ypaBHeHU, CBOISIIMXCA K JIMHEWHBIM U KBAJIPATHBIM
3.3 [Ipocretimue ApoOHO-paIIMOHATEHBIE YPABHEHHUS
I'paduueckas unTEepIpeTalvs ypaBHEHUH C JABYMS MEPEMEHHBIMH U
3.4 CHUCTEM JIMHEMHBIX YPaBHEHUW C JIBYyMs NEpeMEHHbIMU. [Ipumepsl
pelIeHNs CUCTEM HEJIMHEWHBIX YPaBHEHUN C IByMs IEPEMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM Crocooom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEpEMEHHOM




3.8

PaBHOCUIILHOCTH HCPaBCHCTB

3.9 JIuHeliHbIE HEPABEHCTBA C OJHON NEPEMEHHON
3.10 CucTembl JIMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHON
4 OyHKIUH
[Honstue gpynkuuu. OOIACTh ONpEACNICHUS U MHOKECTBO 3HAYEHUH
4.1
¢ynkuuu. CriocoObl 3aanus QyHKIMMA
4.2 I'padux pynkuuu. YreHue cBOMCTB (PYHKIIMU MO ee rpaduky
4.3 [Tpumepsl rpadukoB GyHKINNA, OTPAXKAIOUIUX pPeaTbHbIE MPOIECCHI
OYHKIMY, OMUCHIBAIOLIUE MPSMYIO U O0OPATHYIO IPOMOPIIMOHATBHBIE
4.4
3aBUCUMOCTH, UX TpaduKu
4.5 Dyskmun y = X%,y = X3
4.6 Oynxunn Y =X,y = |X|
4.7 I'paduyeckoe pernienne ypaBHEHUM U CUCTEM YpaBHEHUM
5 BeposiTHOCTH M cTaTUCTUKA
5.1 [IpencraBienue qaHHBIX B BUJIE TAOIUL], TUarpaMm, rpadukoB
MHO0X€eCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOKeCTBO. Omnepanuu Haj
5.2
MHOKECTBaMH: 00bEeIMHEHHE, ITIEpeCeUeHHE, TONOTHEHHNE
CaoiicTBa omepauuii HajJ MHOXECTBAaMHU: TMEPEMECTUTEIBHOE,
5.3
COUETATENIBHOE, PACIPEIEIUTENILHOE, BKIIFOUEHHUS
Hcnonp3oBaHue rpauueckoro NpeaCcTaBICHUsS MHOMXKECTB U
5.4

OIIMCaHusA PCaJIbHbIX IIPOLCCCOB U HBHGHHﬁ, IIpu pCUHICHUHA 3a/1a4.




N3mepenune pacceuBaHus JaHHBIX. Jlucnepcuss M CTaHIAPTHOE

5.5
OTKJIOHEHHE YUCIIOBBIX HA00pOB. JlnarpaMMa pacceuBaHus
DneMeHTapHble COOBITUS CIydailHOTO ombiTa. CiydaliHbIE COOBITHSI.
BepostHocTn COOBITHIA. OnbITeI c PaBHOBO3MOXHBIMU
5.6 AeMEeHTapHbIMU cOObITUsIMHU. CiydaitHblii BbIOOp. CBSI3b MeEXIY
MaJOBEPOSITHBIMU U TPAKTAYECKH JOCTOBEPHBIMH COOBITHSIMU B
npupojie, 00IIeCTBE U HAyKe
JlepeBo. CBOICTBA 1EPEBBEB: €EAMHCTBEHHOCTD MTYTH, CYLIECTBOBAHUE
5.7 BUCSYEH BEPIIMHBI, CBSI3b MEXKY YMCIOM BEPIIMH M YUCIOM pedep.
[IpaBuno ymHoxxenus. Pemenne 3aaa4d ¢ momMolsko rpagos
[IpotuBomnonoxueie codbiTus. Juarpamma Ditnepa. O0beuHEHUE U
5.8 nepeceuenue coosiTuii. HecoBmecTHbie coObITHA. DOpMyTa cloxkeHus
BEPOSITHOCTEN
VYcnoBHas BepodaTHOCTb. llpaBuno ymHOxkeHus. HezaBucumsble
5.9
cOOBITHS
[IpencraBneHue skcriepuMeHTa B BUAEC JepeBa. Pemenue 3agay Ha
5.10 HaXO0XJEHUE BEPOSTHOCTEM C TMOMOIIBIO JepeBa CIIy4yailHOTO
AKCHEPUMEHTA, Juarpamm Jiliepa
6 I'eomeTpus
6.1 UYeteipexyronpauku. [lapamnenorpamMm, ero npu3Haku U CBOMCTBA
6.2 [IpssMoyronbHUK, pOMO, KBaJIpaT, X MPU3HAKU U CBOMCTBA
Tpanenusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA W MPHU3HAKHU.
6.3
[IpssmoyronpHas Tpaneuus
Meton ynBoenuss meauansl. lLleHTpanpHass cumMmerpus. Teopema
6.4

®daneca u TeopemMa 0 NPOMOPIUOHAIBHBIX OTPE3Kax




Cpennue JMHMM TpeyrojbHUKa © Tpameuuu. LleHTp Mmace

6.5

TpEYroJibHUKa

[TogoOue TtpeyroabHUKOB, KodpduieHT mnoaodus. IlpusHaku
6.6 nonooust TpeyroibHUKOB. llpuMenenne mnogoOus MpU peUIeHUU

MPaKTUYECKUX 3a]1a4

®opMmyIibl A5 TWIOUIAAU TPEYroibHUKA, apajljienorpaMma, pomoa u
6.7

Tpaneuuu

CaoiicTBa momaaei reometpuyeckux Guryp. OTHOIIEHHE TUIoUIaAeiH
6.8

NOJIOOHBIX PUTYD

Breruncnenue miomanei TPEeyroJbHUKOB W MHOTOYTOJBHMKOB Ha
6.9

KJIeT4aToi Oymare

Teopema ITudaropa. [lpumenenne Teopemsl [ludaropa npu pernennn
6.10

NPaKTUYECKUX 3a]1a4

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yria MpsSAMOYTOJbHOTO
6.11 TpeyroibHukKa.  (OCHOBHOE€  TPUTOHOMETPUYECKOE  TOXKIECTBO.

Tpuronomerpudeckue GpyHkuu yriaos B 30°, 45° u 60°

BroucanHble W LEHTpajbHBIE YIUIBI, YrOJI MEXIY KacaTelbHOU H
6.12

XOpJIOU. YTIIBI MEXKAY XOPAaMHU U CEKYILIUMU
6.13 BnucanHble U ONUCAaHHBIE YETHIPEXYTOJIbHUKU

B3anmHOoe  pacnosioxkeHue — IByX — OKpyxkHocten.  Kacanwue
6.14

oKkpyxkHOCcTel. OO11IKe KacaTelbHbIE K IBYyM OKPYKHOCTAM

[IpoBepsiemMble TpeOOBaHUS K PE3yIbTaTaM OCBOCHHUSI OCHOBHOM

oOpazoBaTebHOI porpamMMsl (9 kiacc)




Kon
MpOBEPSIEMOT

0 pe3yibTaTta

[IpoBepsieMble TIPEAMETHBIE PE3YyJAbTAThl OCBOCHUS OCHOBHOM

00pa3zoBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs

1 Uucna v BEIYUCIEHUS

CpaBHUBATH u YIOPsII0UNBATh palnoHaIbHbIE u
1.1

UPpAIMOHAIBHBIC YHCIIA

Boeimonusate apudmerndyeckue IEUCTBUS € palMOHATBHBIMHU
1.2 YUCJIaMU, COYETasl YCTHhIE U MUChMEHHbBIC MTPUEMBI, BBITIOJIHSITh

BBIYHCJICHUS C UPPAIMOHATIBHBIMU YUCIaMU

HaxonuTh 3HaueHusi cTemeHEd C IEJBIMH IOKa3aTelssMH |
1.3

KOpHEHN, BEIYUCIISITh 3HAUCHUST YUCTIOBBIX BBIPAKCHUIA

OKpyrasiTh JOEHCTBUTEIBHBIE YHKCIA, BBINOJIHATH TMPUKHUIKY
1.4

pe3ysbTaTa BHIYUCICHHM, OIEHKY YHCIOBBIX BHIPAKEHHI
2 VYpaBHEHUS U HEPABEHCTBA

Pemarte nuHelHbIE W KBaJIpaTHBIE ypaBHEHHS, YpaBHEHUS,
2.1 CBOJAIIMECS K HUM, IPOCTEHIINE JApOOHO-paIllMOHATbHBIE

ypaBHEHHS

Pemate cucrempl [ByX JMHEWHBIX YPaBHEHUW C JABYMs
2.2 NEPEMEHHBIMU U CHCTEMBI JIByX YPaBHEHHiI, B KOTOPBIX OJIHO

ypaBHEHUE HE SIBISETCS JIMHEHHBIM

Pemate TekcTOBBIE 3amaun anreOpamuecKUM CIOCOOOM ¢
2.3 MOMOIIIBIO COCTABJICHUSI YpPAaBHEHUS WM CHCTEMBI JBYX

YpaBHEHUM C IByMsI IEPEMEHHBIMU

[IpoBoauTE mpocCTENIINE UCCICIOBAHUSA YPABHEHUW U CUCTEM
2.4

ypaBHEHUW, B TOM 4YHCIE€ C MPUMEHEHUEM TrpadUuecKux




OpeicTaBleHuid  (HampuMmep, yCTaHaBIMBaTh, HMEET JH
YPaBHEHHE WIH CUCTEMA YPAaBHEHUM PEUICHUs, €CIU UMEET, TO

CKOJIBKO)

2.5

Pemats nuHEHHBIE HEPABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,
n300paxkaTh pEIICHUE HEPABEHCTB HA YHUCJIOBOM MPSIMOM,

3aIlIMChIBATh PCHICHUC C ITIOMOIIBIO CUMBOJIOB

2.6

Pemate cucteMsbl IMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKITFOYAOOIUC KBAAPATHOC HCPABCHCTBO, I/I306pa}KaTB peUICHUC
CUCTCMbI HCPABCHCTB Ha YHUCJIOBOU HpHMOﬁ, 3allUCBhIBATh

peumiCcHUC C IIOMOIIbKO CHUMBOJIOB

2.7

Hcnons3oBaTh HCPABCHCTBA IIPHU PCIICHUU PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacrnio3naBath ®YHKHHH HN3Yy4YCHHBIX BHIOB. IToka3bIBaTh

CXEMATU4YCCKHU PACIIOJIOKCHHUC Ha KOOpHHHaTHOﬁ IINIOCKOCTH

k
rpagukoB GyHkumii Buga: y =kx, y =kx +b, ¥y = Y ax? + bx

+ ¢ B 3aBHCHUMOCTH OT 3Hauye€HUU KOA()(PHUIIMEHTOB, OMUCHIBATH

cBoMcTBa QYHKIUI

3.2

[Toka3piBaTh CXEMATHYECKH PACIIONOXKEHUE HAa KOOPJIWHATHOM
IUIOCKOCTU TpaduKoB (DYHKIMI BHUIA y=x/§, y = [x| u

OMMHCHIBATH CBOWCTBA (DYHKITHIT

3.3

CrpouTth 1 n300paxarb CXeMaTUYECKH rpaUKu KBAIPATUUHBIX
(GyHKINH, OMUCHIBATH CBOMCTBA KBAIPATUIHBIX (DYHKIIMI 1O UX

rpadukam




Pacno3naBath  kBagpatuuHyio — (QyHknuio no  dopmye,

3.4 OPUBOJUTh MPUMEPHI KBAJPAaTUUHBIX (PYHKIUN H3 peanbHOU
XKU3HU, (DU3UKU, TEOMETPUHU
4 Apudmernyeckas U reoMeTpUUYecKas Mporpeccun
Pacno3znaBath apuPpMETHIECKYIO U TEOMETPUYECKYIO
4.1
IPOrPECCHUH MPHU Pa3HBIX CIOCO0aX 3adaHus
BbINoIHATH BEIYKMCIIEHHUS C UCTIOJIB30BaHUEM (POPMYII N-TO YJIeHa
4.2 apu(pMETUYECKO M TIeOMETPUUYECKOM MPOrPEecCHil, CyMMBI
NEPBBIX N YJICHOB
N300paxkath  ujeHbl  MOCHEAOBATEIBHOCTH  TOYKAMH  Ha
4.3
KOOPJMHATHOM IIIOCKOCTH
Pematp 3a/auu, CBsI3aHHbBIC C YHCIIOBBIMU
MOCJIEIOBATEILBHOCTSAMUA, B TOM YHCJE 3a/ladyd U3 PeabHOM
4.4
KU3HU (C  HCIONB30BAaHUEM  KaJbKYJSATOpa, IU(GPOBBIX
TEXHOJIOTHH)
5 BeposiTHOCTH M cTaTUCTUKA
N3Bnekats 1 mpeoOpa3oBbIBaTh HHGOPMAITHIO, TPECTABICHHYO
5.1 B Pa3IMYHBIX UCTOYHHUKAX B BHJIEC TAOJIHUII, AUArpaMM, TpaduKoB,
NPEJICTABISATh JaHHBIE B BUE TaOIUI], TUarpamm, rpadukos
Pemarp 3amaum opraHu30BaHHBIM IEepeOOpPOM BapHAHTOB, a
5.2
TaK)K€ C UCIOJIb30BAHUEM KOMOMHATOPHBIX MPABUI U METOJIOB
Hcnonb30BaTh ONUCATEIbHBIE XAPAKTEPUCTHKHU JUJII MAcCCUBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM YHCJE CPEJHUE 3HAYCHHUS] U MEPHI

paccenBaHus




5.4

HaxoauThk 4acTOTHI 3HaUYE€HUM U 4YACTOTHI COOBITHUS, B TOM YKCIIC
MOJNB3YSACh  pE3yJIbTATAMU  MPOBEACHHBIX HW3MEPECHUH U

HaOJFONeHUI

5.5

HaxoauTe BEpOSATHOCTH Ciy4aWHBIX COOBITUA B HM3YYEHHBIX
ONbITaX, B TOM YHUCJIE B ONBITAX C PABHOBO3MOKXHBIMHU
AJIEMEHTAPHBIMU COOBITUAMM, B CEPUSX UCIBITAHUHN JI0 MEPBOTO

ycrexa, B CEpUsAX UcnblTaHuii bepHymim

5.6

Nmers mnpencraBieHue O  CIy4YalhHOM BEJIMYMHE M O

pacnpeiefieHuu BEpOSITHOCTEN

5.7

Nmetsh mpeaACTaBJICHUC O 3dKOHC OOJBIINX YHCET KaK O
IMMPOABJICHUU 3aKOHOMCPHOCTHU B cnyqaﬁHoﬁ NU3MCHYHUBOCTHU U O

POJIN 3aKOHAa OOJBIINX YHCEII B Mmpupoac u 06III€CTB€

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIIIOB, HAXOAUTH
C HX TOMOMIBIO PA3NTUYHBIE DJIEMEHTHl MPSAMOYTOJIHHOTO
TpeyrojibHuKa ("pelieHue MNpSIMOYTOJbHBIX TPEYTOJbHUKOB'").
HaxomuTe (¢ mOMOIIBI0 KalbKyJISTOpa) IJIUHBI W YTJIBI JUJIS

HEeTaOJIMYHBIX 3HAUCHUHN

6.2

[lonp3oBaThcst  QopMynamMu  TPUBEJAEHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM  TOXKIASCTBOM  JUIA  HAXOXKJICHUS

COOTHOIIICHUM MCKAY TPUTOHOMCTPHUYCCKUMHA BCINYHNHAMHA

6.3

Hcnonp3oBaTh TEOpEMBbI CHHYCOB U KOCUHYCOB JIJIs1 HAXOK/ICHHUS
Pa3IMYHBIX 3JIEMEHTOB TPEyTroJIbHUKA ("pemenue
TPEYroJIbHUKOB"), MIPUMEHSATh 170. pu pelieHun

IrCOMCTPHUUICCKHUX 3a/1a4




6.4

Bnaners MTOHATUAMH npeoOpa3zoBaHus noxoous,
COOTBETCTBEHHBIX 3JIEMEHTOB M000HBIX (Guryp. Ilomp3oBarbes
CBOICTBaMU MOJ00MS MPOU3BOJIBHBIX (PUTYP, YMETH BHIYUCIATH
JUIMHBl W HaXOAUTh YIibl y MNoA00HBIX ¢uryp. llpumeHsTsh
CBOICTBA MMO00MS B MPAKTUYECKUX 3a7a4aX. Y METh MPUBOIUTH

IpUMepbl NOJOOHBIX PUTYDP B OKPYKAIOLIEM MUPE

6.5

Ilonw3oBaThes TCOPpCMAMH O IMPOU3BCACHHUU OTPE3KOB XOpHd, O

MPOU3BEJCHUHN OTPE3KOB CEKYIIUX, O KBAJpaTe KacaTeIbHON

6.6

Ionw3oBaThes BCKTOpAaMH, IMOHHMMATHL HX FeOMeTpI/ILICCKI/Iﬁ )51
(bPIBI/IIIGCKI/Iﬁ CMBICJI, TIPUMCHATH UX B pPCHICHUN I'COMCTPUUCCKUX
)51 (1)I/I3I/I‘{€CKI/IX 3aad. HpI/IMCHSITB CKaJIAPHOC IIPOU3BCACHHC

BCKTOPOB IJISI HAXOXKICHUA TJIMH U YI'JIOB

6.7

ITonp3oBaThCs MCTOAOM KOOPAHWHAT Ha IINIOCKOCTHU, IMPUMCHSATDH

€T0 B pCIICHUU I'COMCTPHUUCCKHUX U ITPAKTUYCCKUX 3aaa4

6.8

Brnaners NOHATHSAMU NPaBUIIBHOTO MHOI'OYT'OJIBHUKA, JJIMHBI
OKPYXHOCTH, IJIMHBl JYTM OKPYXHOCTH WU PAJUaHHOU MEPBI
yIjla, yYMETb BBIYUCIATH IUIOIIAJb Kpyra M €ro 4YacTew.

[IprMeHATh TOy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a1a4ax

6.9

Haxomute ocu unu TEHTPHl CUMMETpuUd (uryp, mpUMEHSTH

JABMOKCHHA IIJIOCKOCTH B HpOCT@ﬁIHPIX Clydaiax

6.10

[IprMeHATP TONYyYEHHBIE 3HAHHWS HA IPAKTUKE - CTPOUTH
MaTeMaTHYE€CKUE MOJENM JUId 3aJad pPEajbHOM KU3HU U
IIPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHCHUEM
noo0MsT M TPUTOHOMETPUUYECKUX (YHKIHHA (MONB3YySICh, TIE

HE00XO0AUMO, KaJTbKYyJIATOPOM)

[IpoBepsiemble 31eMeHTHI coepkanus (9 kiacc)




Kox

[IpoBepsieMblii JIIEMEHT COIEPKAHUS

1 Yucna u BBIYUCICHUS
PammonanbHbie  yucna, UpPpAMOHAIBHBIE YHCIA, KOHEYHBIE U
1.1
OECKOHEUHBIE JeCATUYHbIE APOOHU
MHOXeCTBO AEWCTBUTENIBHBIX YHUCEIN, JCUCTBUTEIBHBIE YHUCIA Kak
OCCKOHEUHbIE  JIeCATUYHBIE  ApoOu. BzaumHO  OHO3HAYHOE
1.2
COOTBETCTBUE MEXIY MHOXECTBOM JICHCTBUTEIbHBIX YHUCENT U
KOOpAWHATHOM nipsiMoil. CpaBHEHHE AEHCTBUTEIBHBIX YUCEN
1.3 ApudmeTndyeckne I1eMUCTBUS C IEUCTBUTEIBHBIMU YHUCTIAMU
N3mepenus,  npubnvxkenus,  oneHkU.  Pa3Mepbl  00BEKTOB
OKPYXAIIIEro MHUpA, JIUTEIBHOCTh MPOILECCOB B OKPYKaIOIIEM
1.4
mupe. [IpubnrxeHHoe 3HaYeHNe BEIMYMHBI, TOYHOCTh TPUOTMKESHUSI.
Oxkpyrnenue uncen. [Ipukuaka v OLleHKa pe3yJIbTaTOB BBIUNCICHHI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEHUS C OTHOU MEPEMEHHOMN
JluneriHoe ypaBHeHuWe. PemieHne ypaBHEHUW, CBOJAIIUXCS K
2.2
JIMHENHBIM
KBanpatnoe ypaBHeHue. PemieHue ypaBHEHHH, CBOJSIIUXCA K
2.3
KBaJPaTHBIM
bukBanpatHoe ypaBHeHnue. [Ipumepsl pemeHnst ypaBHEHUN TPEThEN U
2.4
YETBEPTOU CTEIECHEN Pa3JIOKEHUEM HAa MHOKUTEIIN
2.5 Peuienrie npoOHO-pallMOHANIBHBIX YPaBHEHUM
2.6 Cucrtembl ypaBHEHU I




2.7

VYpaBHEeHUE C IBYMsI IEPEMEHHBIMU U €r0 Tpadux

2.8 Pemenue cucreM AByX JIMHEHHBIX YPABHEHUHN C ABYMS IEPEMEHHBIMU
Pemenue cucreM nByX ypaBHEHMH, OQHO U3 KOTOPBIX JIMHEMHOE, a
2.9
IpYyroe - BTOPOM CTEIEHHU
I'paduueckas wuHTEpHpeTalsi CUCTEMbl ypaBHEHHM ¢ JABYMs
2.10
nepeMeHHbIMU
2.11 Periennie TeKCTOBBIX 3a/1au aaredpandyeckuM Crocooom
2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenune nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.14 Pemenue cuctem NTMHEHHBIX HEPABEHCTB C OJTHOM MEpEeMEHHON
2.15 KBanparHsie HepaBeHCTBa
I'paduueckass uHTEpIpeTalMsi HEPABEHCTB W CUCTEM HEPABEHCTB C
2.16
JIBYMs IEPEMEHHBIMU
3 OyHKIUH
Ksampatnunas ¢ynkuusa, ee rpaduk u cBoiictBa. Ilapaborna,
3.1
KOOPAMHATHI BEPIIMHBI Tapadobl, 0Cb CHMMETPUU MapaboIbl
3.2 I'paduxu dynkuumii y = kx, y = kx + b u ux cBoiictBa
. _K 3 y
3.3 I'paduxu bynknmii Y = + Y = X° M uX cBoHCTBa
3.4 I'paduku byaknuit y = Jx , ¥ = || m ux cBO¥CTBa
4 YuciioBble NOCAEA0BATEIBHOCTH




OHpCI{GHGHI/IG 1 CIIOCOOBI 3aJaHusl YMCIOBBIX IIOCIEI0BATCIBHOCTEH.

4.1 3ajaHue nocae0BaTeIbHOCTH PEKYPPEHTHON hopMyIioil u hopmyion
N-ro uieHa
ApudmeTtudeckas IIPOTPECCH. DopMysl n-ro YJIeHa
4.2
apu(pMETHUYECKON MPOrpeccuu, CyMMbl IEPBHIX N YJICHOB
I'eomeTrpuueckas nporpeccusi. DopMyIibl n-TO YieHa F€OMETPUUYECKOM
4.3
MPOTPECCUU, CYMMBI MIEPBBIX N UJICHOB
N3o0paxenne WieHOB apudMETHYECKOM U  TeOMETPUYECKOU
4.4 IIPOTPECCUM TOYKAMU HAa KOOPAMHATHOM IIOCKOCTHU. JIMHEWHBIN U
AKCIOHEHIUAIBHBIN POCT
4.5 CnosxHbIe TPOLIEHTHI
3) BeposATHOCTB U cTaTUCTHKA
[IpencraBienue NOaHHBIX B BUAE TaOJMI, aUarpaMm, rpaguKoB,
5.1 UHTEpIIpeTalus JaHHbIX. YTeHHEe U MOCTPOEHUE TAOJHII, AUarpamM,
rpaduKOB 1O peaabHBIM TAHHBIM
5.2 [TepecranoBku u pakropuan
5.3 CoueTraHus 1 YUCIIO COUETAHUIN
Tpeyronbauk Ilackansg. Pemenue 3agady ¢ UCIOIB30BaHUEM
5.4
KOMOWHATOPUKH
I'eomerpudeckast BepossTHOCTh. CydaliHbIi BEIOOP TOUKH U3 (DUTYPHI
9.5
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IYI'M OKPYKHOCTH
5.6 Ucnbitanue. Ycnex u Heynaya. Cepus UCHIBITAHUN JJO IEPBOTO ycIexa
Cepust ucnbiTanuii bepHynnu. BeposiTHOCTH cOObITUH B cepuu
5.7

vcnblTaHuid beprymm




5.8

CityuaiiHasi BEJIMYMHA U PACTIPENECICHUE BEPOSATHOCTEN

MaremaTtudeckoe OKHJaHHE U JUCTIEPCHUSI. [Tpumepsr
5.9 MaTeMaTUYE€CKOTO OKUIaHUSI KaK TEOPETUUECKOTO CPETHETO 3HAUCHUS
BEJINYUHEI
MaremMatndeckoe OXUIAAHUE WU JUCHEPCUS CIYyYaMHOW BEJIMYHUHBI
5.10
"qucio ycrexoB B cepun ucneiTanuit bepaymiun"
[lonsitTue o 3akoHe OonblIMX yucel. M3MmepeHue BepoOATHOCTEH C
511 [IOMOIILI0 4YacTOT. Pojib M 3HAaueHHE 3aKOHA OOJBIINX YHCET B
IPUPOJIE U OOIIECTBE
6 I'eomerpus
6 Cunyc, kocunyc, TtaHreHc yriaoB oT 0 npo 180°. OcHoBHOE
1
TPUTOHOMETPUUECKOE TOXKIECCTBO. DOPMYIIbI IPUBEICHUS
Pemienue TpeyroabHUKOB. TeopeMa KOCUHYCOB U TE€OpEMa CHUHYCOB.
6.2 Pemienne mnpakTUYECKUMX 3adady C  HCIOJB30BAHUEM TEOPEMBI
KOCHUHYCOB U T€OPEMbI CUHYCOB
6.3 [IpeobpazoBanue moao6us. [logodrue coOOTBETCTBEHHBIX YJIEMEHTOB
54 TeopemMa o POU3BEICHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, TEOPEMa O KBaJIpaTe KacaTeIbHON
Bekrop, nnuHa (MOAYJb) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI,
6 MPOTUBOIIOJIOKHO  HAIpaBJICHHbICE  BEKTOPHI,  KOJUIMHEAPHOCTH
5
BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEpalldd HaJ BEKTOPaMH.
PaznoxxeHnue BekTopa 1o ABYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopnunatet Bektopa. CKalsipHOE TMPOU3BEICHUE  BEKTOPOB,

MNPUMCHCHHUC IJIA HAXOXKACHUA AJIMH U YIJIOB




JlekapToBbl KOOpPAWMHATBHI Ha IUIOCKOCTH. YPAaBHEHMS MPAMON H
6.7 OKPYKHOCTH B KOOPAMHATAX, IEPECEUEHUE OKPYKHOCTEN U MPSAMBIX.

MGTOI[ KOOpAWHAT U €T0 IPUMCHCHUC

6.8 [IpaBuIbHBIE MHOTOYTOJIBHUKH

JInuHa OKpyXHOCTU. I'pagycHas U paguaHHas Mepa yria, BBIYUCIECHUE

6.9

JUTHH JTyT OKPY>KHOCTEH
6.10 [Tnomank kpyra, ceKTopa, CerMEHTa

JIBMKEHUST  TUIOCKOCTH W BHYTPEHHUE  CHUMMETpUU  (uUTyp
6.11

(anemeHTapHble npeacTaBnenus). [lapannensusiii nepenoc. [loBopor

J71st mpoBeIeHUs OCHOBHOT'O TOCY/ITAPCTBEHHOTO YK3aMeHa Mo MaTeMaTHke (janee -
OI'D mo maTemMaTHKE) HUCIIOJIb3yeTcsl TepeueHb (KoaupukaTop) TpOBEPsSEMbIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM MPOTrpamMMBbI

OCHOBHOI'O O6HI€FO 06p2130BaHI/I}I " 3JICMCHTOB COACPIKAHUA.

[Iposepsembie Ha OI'D mo maremaruke TpeOOBaHUSA
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MTPOrPaMMBbI

OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHHS K MPEAMETHBIM pe3yjibTaTam
MIPOBEPSAEMOT | OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO

o TpeboBanus | 06mero odpa3zoBanus Ha ocHoBe OI'OC

1 YMeHune onepupoBaTh MOHITUAMU: MHOKECTBO, IOJIMHOXKECTBO,
Omepaly HaJl MHOKECTBAMH; YMEHHE ONIEPUPOBATH MOHATHIMU
rpad, cBs3HBIN rpad), IEPEBO, UK, TIPUMEHSITH UX TIPU PEIICHUU
3a/1a4; yYMEHUE MCIOJIb30BaTh IpaduyecKkoe MpeICTaBICHUE
MHOECTB JIJI1 OMUCAHUs PeaIbHBIX MPOLECCOB U SIBJICHUH, MPU

pelIeHnH 3aa4 U3 JPYrux y4eOHbIX MPEIMETOB




YMeHue OIICpUPOBaATh MOHATHAMU: OIPCACICHHUC, aAKCHOMA,
TCOpEMaA, J0Ka3aTC/IbCTBO, YMCHHUC PACIIO3HABATh MCTHUHHLIC U
JIOXKHBIC BbICKa3bIBaHUA], IIPpHUBOANTH IIPUMCECPHBI 151
KOHTPIPUMCEPHEI, CTPOUTH BBICKAa3bIBaAHUA 151 OTpULIaHUsA

BBICKa3bIBAHU

YMeHune onepupoBaTh MOHATHAMU: HATYPAJIBHOE YHUCIIO, IIPOCTOE
Y COCTABHOE YHUCJIO, JEIUMOCTh HATYpPaIbHBIX YUCEN, IPU3HAKH
JEUMOCTH, LEJI0€ YUCII0, MOJYJb YhCIia, OOBIKHOBEHHAs APOOb
U JecATUYHas Jpo0b, CTaHAAPTHBIN BUJ YMCia, PAllMOHATIBHOE
YKCJI0, UPPAIMOHATIBHOE YHUCITO, apuMETUYECKU KBaAPATHBIN
KOPEHb; YMEHHUE BBINOJIHATH JEUCTBUS C YUCIAaMU, CPAaBHUBATh U
YHOPSAI0YMBATH YUCIA, IPEACTABIATh YHCIA HA KOOPJAWHATHOM
NPSAMOM, OKPYIJISTh YMCJIA; YMEHHUE JeJaTh IPUKUIKY U OLEHKY

pe3yiibTaTta BBIYHCJICHUI

YMeHue onepupoBaTh MOHATUSMH: CTEIEHb C  ILEJIbIM
nokasarejieM,  apu(PMETHUYEeCKUd  KBAJpPAaTHBIH  KOPEHbD,
MHOTOWIEH, ajredpandeckasi Jpo0b, TOKIECTBO; 3HAKOMCTBO C
KOPHEM HaTypajbHON CTereHu OOJbIlle ETUHUIBI, yYMEHHUE
BBITMIOJHATE pacueTbl mo (Gopmynam, NpeoOpa3oBaHUs IENbIX,
JIPOOHO-PAITMOHATIBHBIX BBIPAKEHUN W BBIPAKEHUI C KOPHIMHU,
pa3lioKEHWE MHOTOWIEHAa HAa MHOXWTEIHW, B TOM YHCIE C
UCTIONIb30BaHNEeM (OpMyNl pa3HOCTH KBaJapaToB M KBajpara

CYMMBI 1 Pa3HOCTH

YMeHne onepupoBaTh MOHSATHUSIMHU: YHCIOBOE PAaBEHCTBO,
YPaBHEHUE C OJHOM NEPEMEHHOM, YHMCJIOBOE HEPABEHCTBO,
HEPABEHCTBO C IEPEMEHHOW; YMEHWE pelIaTh JIMHEHWHBIE U
KBaJIpaTHbIC ypaBHEHHUS, APOOHO-pAIlMOHATBHBIE YPAaBHEHUS C

OJIHOM TEPEMEHHOM, CHUCTEMBbl JBYX JIMHEWHBIX YPAaBHEHUU,




JVHEHbIE HEPABEHCTBA U MX CUCTEMbI, KBaJpaTHbIE U APOOHO-
paLMOHaIbHBIE HEPABEHCTBA C OJXHOU IIEPEMEHHOM, B TOM YHCIIE
IIpY PELICHUM 3a1a4 U3 APYTUX INPEIMETOB U IPAKTUYECKUX
3a7la4; YMEHHE MHCIIOIb30BaTh KOOPAMHATHYIO NPSIMYK W
KOOPJMHATHYIO IUIOCKOCTh Il  M300paK€HUS  pelIeHUui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIUA, TpaduK QYHKIINH,
HYJTU (DYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MPOMEXKYTKHU
BO3pacTaHus, yObIBaHUs, HAMOOJIbIlIee U HAMMEHbIIIEEe 3HAUCHUS
GyHKIMK;  yYMEHHE  OMNepupoBaTh  IMOHATUAMH:  MpsiMas
IPOMOPLIUOHATIBHOCTh, JIMHEWHAss (QYHKIMS, KBaJpaTHYHAs
¢byHkus,  oOpaTHas  MPONMOPIUMOHAIBHOCTH,  mapabona,
runep0osia; yMeHue CTpouTh rpa@uku GyHKIUNA, UCTIOIB30BaTh
rpadyKu 1715 ONpeeIeHNs CBOWCTB ITPOLIECCOB U 3aBUCUMOCTEH,
JUI pellieHus 3a]a4 U3 JPYTUX y4eOHBIX IPEIMETOB U peabHON
KHU3HU; YMEHUE BbIpa)kaTb (OpMyJaMU 3aBUCHUMOCTH MEXAY

BCIIMYNHaAMHU

YMeHue ornepupoBaTh  IOHATUSIMHU:  IOCJIEIOBATEIBHOCTD,
apupMeTHiecKkass W TEOMETpUYecKas IMPOTrPecCUH; YMEHUe
UCIIOJIb30BaTh CBOMCTBA TMOCIENOBATEIBHOCTEH, (HOPMYIIBI
CYMMBI U OOIIIETO YJieHa NP PEIIeHUH 3a]1a4, B TOM YUCJIE 3a/1a4

U3 IPYTUX YIeOHBIX IPEAMETOB U PeaTbHOMN KU3HH

YMeHue pematrh 3aayd pa3HbIX THUIIOB (B TOM 4YHUCJIE Ha
IIPOIIEHTHI, TOJIW M YacTH, JBWKEHUE, PaboTy, IIEHy TOBapOB U
CTOMMOCTh TOKYNMOK M YCIYT, HAaJOTH, 3aJadyd U3 o0JacTu
yIpaBlIeHUsS JUYHBIMH W CEMEWHBIMU (pUHAHCAMU); yMEHHE

COCTABJIATH BbIPAKCHHA, YPABHCHUA, HCPABCHCTBA U CUCTCMBI 110




YCJIOBHUIO 3agadyd, HCCICAOBATL IIOJIYUYCHHOC PpCHICHUC U

OLICHUBATDH HpaBI[OHOI[O6HOCTB MOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue omnepupoBaTh MOHATUAMH: (QUIYpa, TOYKA, OTPE3OK,
npsiMasi, JIy4, JIOMaHas, yroj, MHOIOYTOJBbHHUK, TPEYIrOJbHHUK,
paBHOOEIPEHHBIH U PaBHOCTOPOHHUM TPEYrOJIbHUKH,
IPSIMOYTOJIbHBIN TPEYroJIbHUK, MEIMaHa, OUCCEKTpUCa U BHICOTA
TPEYroJibHUKA, YETBIPEXYTOJIbHUK, NapajiesiorpaMM, pomo,
IPSMOYIOJIBHUK, KBaJpaT, Tpamneuus; OKPYKHOCTb, KpyT,
KacaTeJgbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMHU (pUrypamu;
YMEHHE pelIaTh 3a/1a4l, B TOM YUCJIE U3 ITIOBCEJHEBHOW KU3HU,
Ha HaxO0XKJCHUE TI'E€OMETPUYECKUX BEJIUYMH C IPUMEHECHUEM

U3YYEHHBIX CBOMCTB (uUryp u (hakToB

10

YMeHue onepupoBaTh MOHITHIME: PABEHCTBO PUTYp, PABEHCTBO
TPEYTOJIBHUKOB, TAPaUIEIbHOCTh W TEPICHIUKYISIPHOCTD
NPSMBIX, YTOJ MEXAY MPSMBIMH, TIEPIECHANKYIISAP, HAKIOHHAS,
NpoeKIus, Toaodue ¢uryp, MOJ00HBIE TPEYrOJIHHUKH,
CUMMETpHUSI OTHOCHUTEIIBHO TOYKH W TPSIMOH; YMCHHE
pacrio3HaBaTh pPaBEHCTBO, CHUMMETPHI0O H Togobue Quryp,
napajuieIbHOCTh M MEPHEHAMKYJISPHOCTh  MPSMBIX B

OKpY’KaIoIIeEM MHpE

11

YMeHue onepupoBaTh MOHATUSIMU: IJIMHA, PACCTOSHUE, YTOJI
(BeMMuYMHA yIJla, CUHYC W KOCHUHYC VyIJIa TpPEYroJIbHUKA),
IUIO0IA]1b; YMEHUE OLIEHUBAThH pa3MePhl IPEIMETOB U OOBEKTOB B
OKPYXAIOIEM MHPE; YMEHUE MPUMEHAITh (HOPMYJIBI IepuMeTpa
Y IJIOIIAIM MHOTOYTOJIbHUKOB, JIJTUHBI OKPYKHOCTH U TIJIOIIAIH
Kpyra, o0bemMa MpPSIMOYTOJIBHOTO MapaijieenuIiesia; yMeHue
NPUMEHATh TMPU3HAKA PABEHCTBA TPEYTrOJIHLHUKOB, TEOPEMY O

CyMME€  VyIJIOB  TPEYrOJIbHUKA, teopemy  Iludaropa,




TPUTOHOMCTPHYCCKNEC COOTHOIICHUA MOJIsI BBIYMCIICHUA OJIWH,

pacCTOSHUU, IIIOLIANEH

12

YMenue wuzoOpaxaTh IJIOCKHE (PUIypbl M UX KOMOMHAIUH,
IPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C MOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U DIJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU

CUMBOJIbHOMY OITMCAHHIO

13

YMenue ONICPUPOBATL TOHATHAMU. IIPAMOYIOJIbHAsA CHUCTCMaA
KOOpAHWHAT, KOOPAWHATBI TOYKH, BCKTOpP, CYMMa BCKTOPOB,
MPOU3BCACHNUC BCKTOpAa HA 4YHUCIIO, CKAJKIPHOC IIPOU3BCACHHC
BCKTOPOB; YMCHHC HUCIIOJIB30BATh BCKTOPBLI U KOOPAWHATHI JJIA
NpCeaACTaBJICHUA OJAHHBIX W PCIICHHA 3ada4, B TOM YHUCIIC U3

JIpYTrUX y4eOHBIX MPEAMETOB U pealbHOM KU3HU

14

YMeHue onepupoBaTh MOHITHSIMH: CTOJIOWKOBBIE U KPYTrOBBIC
aUarpamMMbl, TaONUIEI, CpelaHee apupMETHUECKOe, MeIHaHa,
HanOoJyblliee M HAaWMEHbBIIEe 3HAYCHHS, pa3Max YHCIOBOTO
HaOopa;,  yMEHHE  U3BIIEKaTh,  HHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh HHPOPMAITUIO, MTPECTABICHHYIO B TaOIHIIAX
¥ Ha JUarpamMmax, OTPa)karollyl0 CBOWCTBA M XapaKTEPUCTHKH
peaIbHBIX TIPOIECCOB W  SBICHWH; yMCHHE pacCIiO3HABAThH

HN3MCHYHMBBIC BCIIMUYMHEI B OKPYIKarOIICM MHUPC
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YMeHue  onepupoBaTh — NOHATHSMH:  CIIyYaWHBIM  OINBIT
(ciyvaitHbIit AKCIEPHUMEHT), AJIEMEHTapPHOE coObITHE
(oIeMeHTapHbIM ~ HMCXOJ]) CIY4allHOTO OIbITa, Ciy4daiHOe
COOBITHE,  BEPOATHOCTH  COOBITHSA, YMEHHE  HAXOJWUTh
BEPOSITHOCTU  CIy4allHBIX ~ COOBITUM B ONBITAX  C
PABHOBO3MOXHBIMU ~ DJIEMEHTAPHBIMU  COOBITUSMH; YMEHHUE

peuiate 3aga4d MCTOAOM OPraHUM30BAaHHOI'O HepeGOpa n ¢




VCIIOJIb30BAHUEM TMIPABUJIA YMHOXCHHS; YMEHHE OIICHUBATh
BEPOSITHOCTU PEATbHBIX COOBITUN U SIBJICHUN, MOHUMATh POJIb
MPaKTUYECKU JOCTOBEPHBIX M MAaJIOBEPOATHBIX COOBITUH B
OKpY)KaIOlIeM MHpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBHUCUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCEI

1 €0 POJIbIO B MaCCOBBIX ABJICHUAX

16

YMenue BbIOUpaTh TOAXOASNIMNA W3YYEHHBIH METOA ISt
pellieHus1 3a/lauyd, TMPUBOJUTH MPUMEPHl MaTEMATUYECKUX
3aKOHOMEPHOCTEW B MPUPOJE U IKU3HMU, PACIO3HABATH
MPOSIBIICHUE 3aKOHOB MATEMAaTUKU B HCKYCCTBE, OINHUCHIBATH
OT/ICJIbHBIE BBIJAIONIMECS PE3YJIbTAThl, MOJYUYECHHBIE B XOJI€
pa3BUTHSI MATEMAaTHUKA KaK HayKd, MPUBOAUTH MPUMEPHI
MaTeMaTUYE€CKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOW U

BCEMUPHOU UCTOPHUH

IlepeyeHb 31€MEHTOB coJiepKaHus, MpoBepsemMbiXx Ha OI'D

I10 MaTEMATUKEC

Kon [IpoBepsieMblii 3JIEMEHT COJIEPIKAHUS

1 Yucia v BBIYUCICHUS

1.1 Hatypanbsubie u nienbie uncia. [Ipu3Haku JeMMOoCTH TEIbIX 9UCelT

1.2 OOBIKHOBEHHBIC W JIECATUYHBIC APOOM, TMPOICHTHI, OCCKOHEUHBIC
NepUoIUUECKre 1podu

1.3 PanuonanbHbie qyucia. Apudmerndeckne ornepanuu C

panduOHAJIbHBIMHU YU CJIaMHA




1.4

JleucTBUTENbHBIE ~ YHUCIIA. Apudmernueckue omepauuu ¢

I[GIZCTBHTGJ'IBHBIMH qucjiaMu

1.5 [IpuOnukeHHble BBIYMCICHUS, NpPABWIA OKPYIJIEHUS, NPUKUIKA U
OLICHKA PE3YJIbTAaTa BBIYMCICHUN

2 Anrebpandeckue BHIPaKEHUS

2.1 BykBeHHbIE BbIpaKeHUs (BbIPAXKEHUS C IEPEMEHHBIMH )

2.2 Crenenb ¢ 1enbiM mokazateneMm. CTenmeHb € palMOHAIbHBIM
nokazareneM. CBONCTBA CTENEHU

2.3 MHOro4ieHsbI

2.4 Anrebpanueckas 1poOb

2.5 ApudmeTndyecknii KOpeHb HaTypajdbHOW crTerneHu. JleWcTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATYypaJbHOM CTEeHH

3 VYpaBHEeHUS U HEPABEHCTBA

3.1 Llensile wu  npoOHO-pamMoHanbHbIE  ypaBHeHHs. CucTeMbl U
COBOKYITHOCTH YPaBHEHHUM

3.2 Llensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CuCTEMBI U
COBOKYITHOCTH HEPaBEHCTB

3.3 Pemienne TekCTOBBIX 32124

4 YucnoBbie MOCIEA0BATEIEHOCTH

4.1 ITocnemoBaTeIbHOCTH, CITIOCOOBI 3aJJaHUS TTOCIICIOBATEILHOCTEN

4.2 ApudmeTrnyeckas W TreoMmeTpudeckas mporpeccun. Dopmyna
CJIOHBIX TIPOIIEHTOB

9) OyHKIHUH




5.1. Oynkuus, cnocodsl 3amnanus ¢pyHkuun. ['papuk Pynknuu. O6macTsh
OTpe/ieNICHUs] U MHOXKECTBO 3HaueHud ¢(yHkumu. Hymu ¢yHKuum.
[IpomexyTkn 3HAKOMOCTOSTHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH
¢ynkuun. MakcumyMbl U MHHMUMYMBbI (yHkuuu. HaunOonbiuee u
HanMEHbIlIee 3HaUeHnEe (QYHKIIUU Ha TIPOMEKYTKE

6 KoopanHatel Ha MpsIMON U TIOCKOCTH

6.1 KoopaunaTtnas npsmas

6.2 JlexkapTOBBI KOOPUHATHI HA MJIOCKOCTH

7 I'eomeTpus

7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA

7.2 TpeyronpHUK

7.3 MHOTOyT0JIbHUKH

7.4 OKpY>XHOCTB U KPYT

7.5 N3Mepenmne reoMeTpuueCKuX BETUYUH

7.6 BexTops! Ha mIocKoCTH

8 BeposiTHOCTH M cTaTUCTHKA

8.1 OnucarenbHasi CTaTUCTUKA

8.2 BepositHOCTB

8.3 KomOunaropurka

8.4 MHoxecTBa

8.5 I'padsr
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