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MNOACHUTEJIbHAS 3AIIUCKA
[IpumepHas pabouas mporpamma pa3paboTaHa C LENbI0 OKa3aHHs METOJUYECKOW MOMOIIU
VUUTEII0 MaTeMaTUKH B CO3JaHUM aJalTUPOBAaHHOW pabodeil mporpaMMbl MO y4eOHOMY
npeIMeTy, OPHEHTHUPOBAHHOW Ha COBpPEMEHHbIE TEHIEHIMH B IIKOJLHOM OOpa3oBaHUM U
AKTUBHBIE METOJHMKH OOYYCHHS, a TaKKe C YUETOM KOPPEKIIMOHHO-PA3BUBAIONIETO MOAXO0/Aa B
00y4eHHH HIKOJFHUKOB C pACCTPOIICTBAMH ayTHCTUUYECKOTO criekTpa (naiee - PAC).

[IpumepHas pabouasi mporpamma MoO3BOJUT YUYUTENIO pPEaln30BaTh B IMPOIECCe MPernogaBaHus
MaTEeMATHKH COBPEMEHHBIC TMOAXOABl K (OPMHUPOBAHUIO JTHUYHOCTHBIX, METANpPEIMETHBIX W
MPEIMETHBIX Pe3yabTaToB 00yueHus MKoILHUKOB ¢ PAC, chopmynurpoBanubix B DepepanbHOM
rOCyJapCTBEHHOM 00pa30BaTebHOM CTaHIAPTE OCHOBHOTO OOIIETro 0Opa3oBaHUs; ONPEACIUThH
00s3aTeNnpbHyI0 (MHBapUAHTHYIO) 4YacTh COJAEpXaHUs Yy4yeOHOro Kypca 10 MaTeMaTHKe;
OTIPENIeNIUTh U CTPYKTYPUPOBATh IUIAHUPYEMBIC pe3yJIbTaThl O0yUeHHs U CO/AepKaHue y4eOHOTro
npenmera «MaTtemaTtukay 1o rogam odydenust B coorserctBuu ¢ @I'OC OOO (yTB. mpuKazoMm
Munuctepcrsa npocsenienus: Poccuiickoit ®enepannu ot 31.05.2021 Ne287 «O6 yTBepxaeHun
denepanbHOTO  TOCYIAapCTBEHHOTO  00pa3oBaTENbHOTO  CTAaHIApPTa OCHOBHOTO  OOIMIETo
oOpa3oBanus»); [IpuMepHOl OCHOBHOW 00pa30BaTEIBHONW MPOTPAMMON OCHOBHOTO OOIIETO
oOpa3oBanus (omobpeHa pemeHueM DenepalbHOTO y4eOHO-METOAUYECKOTO OOBEAMHEHUS IO
o0memMy oOpa3zoBaHuio, poTokon ot 18 mapra 2022r. Nel/22); TlpumMepHoii aganTUpoBaHHOM
OCHOBHOI 00pa30BaTEeNbHON MPOrpaMMOl OCHOBHOTO 00IIero oOpa3oBaHHs 00ydaroluXcsl C
paccTpoiicTBaMu ayTUCTHYECKOTrO crekTpa (omobpena pemenueM DenepanbHOoro yueOHO-
METOIUYECKOT0 00BEIMHEHHS 110 001IeMy 00pa3oBaHui0, MPOTOKOI oT 18 Mapta 2022r. Nel1/22);
[IpumepHoit mnporpammoit BocnuTaHusi (omoOpeHa pemieHueM (eaepaibHOTO  y4eOHO-
METOJMYECKOro O0OBEAMHEHUs MO oO0ieMy oOpa3oBaHHio, ImpoTokod oT 2 uroHsS 2020 1. No
2/20).

[lpumepnass amanTupoBaHHas pabodass mporpaMma IO3BOJIUT YYUTENIO0 pa3padboTathb
KaJCHJapHO-TEMAaTHYECKOEe IUIAHHUPOBAHHWE C YYETOM OCOOCHHOCTEH KOHKPETHOTO Kilacca,
0CcO0BIX 00pa3zoBaTENbHBIX MOTPEOHOCTEN 00ydYarOIIUXCS C PacCTPONCTBAMHM ayTHCTUYECKOTO
CIEKTpa;, paclpenesiuTh 00sf3aTeNIbHOE TPEIMETHOE COJepKaHWe M0 ToxaM oOOydeHHs B
COOTBETCTBUH C PECYpPCOM yue€OHOTO BpEMEHH, BBIJENIEMOr0 Ha U3yUeHHe pa3/iesioB/TeM Kypca,
MOCJIEI0BATEIbHOCTBIO MX M3Yy4YeHMs (B Ipenenax OJHOro Kiacca), OCOOCHHOCTEH IMpeaMera
«MatemaTuka» M BO3pacTHbIX ocobeHHocTel oOywaromuxcs ¢ PAC; pa3paboTaTb OCHOBHBIE
BUIBl Y4eOHOH JAEATeNbHOCTH MJIsi OCBOGHHs Yy4eOHOro MaTepualia pasJelIoB/TEM Kypca.
JIM4HOCTHBIE U METanpeAMETHbIE Pe3yIbTaThl B IPUMEPHOU paboueli mporpaMMe MmpeicTaBiIeHbI
c yuéroM o0ocCOOEHHOCTEeH mpenojaBaHUs MaTeMaTUKH B OCHOBHOW 00I1eo0pa3oBaTebHON
HIKOJe, OcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTel oOyuatommxcs ¢ PAC; mmaHupyemsble
IOpeIMETHbIe pe3yJbTaThl paclpelelieHbl MO0 TrojaM OO0y4eHHs € Y4ETOM METOAMYECKHX
TpaauLUid TOCTPOCHUS IIKOJILHOTO Kypca MaTeMaTHKd W OCOOCHHOCTSIMH OpTraHH3aIiH
y4eOHOTro mpoliecca Mo BapHaHTy 2 NPUMEPHOM aganTHPOBaHHOW OCHOBHOM 00pa3oBaTeNbHOU
IporpaMMbl OCHOBHOTO 00111ero odpazoBanus ooydatomuxcs ¢ PAC.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «MATEMATHUKA»
[Ipumepnas pabodvasi aganTHpoOBaHHAS MPOTpaMMa Mo MareMmaTuke s ooydarommxcs ¢ PAC
5-10 kmaccoB paspaboraHa Ha ocHOBe DejepaabHOr0 TOCYIAPCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa OCHOBHOTO O0IIEro o0pa3oBaHUs C YYETOM M COBPEMEHHBIX MHUPOBBIX TPEeOOBaHUIA,
NpEeIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAIHUIMI pocCUICKOro 0Opa3oBaHUS,
KOTOpPBIE 00eCTIeUNBAIOT OBJIaICHHE KITFOYEBBIMH KOMIIETCHIMSIMH, COCTABIISIOIIMMHA OCHOBY JIJIS



HEIMPEPHIBHOTO O00pa30BaHUS W CaMOPA3BUTHs, a TaKKe IIEJIOCTHOCTh OOMIEKYIbTYPHOTO,
JUYHOCTHOTO W TIO3HABATEILHOTO Pa3BUTHs OOydarommxcs. B pabouell mporpamMme y4YTEHBI
uaen W mojoxeHus KoHIenmuu pa3BUTHS MareMaTudeckoro oOpasoBanus B Poccuiickoit
denepanuu.

B smoxy mudposoii Tpanchopmanuu Beex cdep UYeIOBEUECKOM N1EATENbHOCTH HEBO3MOXKHO
cTaTb 0Opa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOil MaTeMaTH4eCKOW MOJTOTOBKHU.
VY3ke B IIKOJIE MaTEMATHKA CITY>KUT OMOPHBIM MPEIMETOM I U3YUCHUS CMEXHBIX TUCHUIUIMH, a
MocJie MIKOJIbI pPeajbHOM HEOOXOAMMOCTBIO CTAHOBHUTCS HEMpepbhlBHOE 00Opa3oBaHHUE, YTO
TpeOyeT TMOJHOLEHHOW 0a30Boil 00IIe00pa3oBaTeIbHONM TMOATOTOBKM, B TOM 4YHUCIE U
MaTeMaTu4eckoil. 9To 00yCIOBIEHO TeM, YTO B HAIIU JTHU PACTET YUCIIO podeccuit, CBsI3aHHBIX
C HEMNOCPEICTBEHHBIM MPUMEHEHUEM MaTeMaTUKH: U B cdepe SKOHOMHKH, U B OHU3HECe, U B
TEXHOJIOTMYECKHX O00JIacTsX, M Jaxe B rymaHutapHbeix cdepax. Takum oOpa3zom, Kpyr
IIKOJIbHUKOB, JUIsl KOTOPBIX MAaTEMaTHKa MOKET CTaTh 3HAYMMBIM IIPEAMETOM, PaCIIUPSETCS.

[IpakTuyeckas MOJE3HOCTb MATEMATUKH OOYCIIOBJIEHAa TEM, YTO €€ MPEAMETOM SBIISIOTCA
¢dyHaaMeHTalbHBIE CTPYKTYPBI HAIIErO MHpPA: MPOCTPAHCTBEHHBIE (OPMBI M KOJINYECTBEHHBIE
OTHOILLIEHHs OT IIPOCTEHINNX, YCBAaMBAEMBIX B HEIOCPEACTBEHHOM ONBITE, 0O JOCTaTOYHO
CIIOXKHBIX, HEOOXOJMMBIX [UIsl Pa3BUTHUS HAyYHbIX W NPUKIATHBIX HAEH. be3 KOHKpeTHBIX
MaTE€MaTU4YeCKUX 3HAHWW 3aTPyJHEHO IOHMMAaHHWE IIPUHLUIIOB YCTPOWCTBA M MCIOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE W HUHTEpIpeTalus pa3HOOOpa3HOW COLMAIBHOM,
9KOHOMHUYECKOM, MosnTHYeCKod HHpopManuu, Maao3¢h(eKTUBHA OBCEAHEBHAS MPAKTUYECKas
JeATeNIbHOCTh. KakqoMy YenoBeKy B CBOECH JKU3HM IPUXOAUTCS BBIIOIHATH Pacu€Tel U
COCTaBJIATh AITOPUTMBbI, HAXOAUTh U IPUMEHATH (POPMYIIbI, BIAJAETh IPAKTUYECKUMHU NTPUEMaMU
TreOMETPUYECKUX HM3MEPEHHH M MOCTPOEHHH, YMTaTh MH(YOPMALMIO, MPEICTABICHHYIO B BUJE
TabiauL, auarpaMMm U TrpadUKOB, JXUTb B YCIOBUSAX HEOINPENSIEHHOCTH W IOHUMATh
BEPOATHOCTHBIN XapakTep CIIy4alHbIX COOBITHIA.

OAHOBPEMEHHO C pacUIMpeHneM cep NPUMEHEHHsI MAaTEMaTUKH B COBPEMEHHOM OOIIIECTBE BCE
Oonee BaXHBIM CTAaHOBUTCS MaTE€MaTHMYECKUM CTHJIb MBIIUICHUS, TMPOSIBISIOMINNCA B
onpeenéHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3yueHuss MaTeMaTUKU B apceHal NpuéMoB U
METOJIOB MBIIIJICHHUS] YEJIOBEKAa €CTECTBEHHBIM 00pa3oM BKIHOYAIOTCS MHIAYKIMS U JEAYKLHUS,
00001IeHNe M KOHKpETH3allus, aHallu3 M CUHTe3, Kiaccuukauus M CUCTeMaTH3alus,
abctparupoBanue M aHanorus. OOBEKTHl MaTeMaTHYECKUX YMO3aKIIIOUEHUM, MpaBWiia HX
KOHCTPYMPOBAHUS PAaCKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (opMyIHpoBaTh, OOOCHOBBIBATH U JIOKA3bIBaTh CYXKJEHHsS, TEM CaMbIM pPa3BHBAIOT
JIOTMYECKOe MbIIIIeHHe. Benymas ponb NpUHAUIEKUT MaTeMaTuke U B (opMupOBaHUM
ITOPUTMUYECKONW KOMIIOHEHTBI MBIIUIEHUS U BOCIUTAHUM YMEHMM IEHCTBOBATH IO 3aJaHHBIM
aIrOpUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE M KOHCTPYHMPOBaTh HOBbIE. B mpouecce pemenus
3aJa4 — OCHOBOW Y4eOHOW JeATeNIbHOCTH Ha YpOKaX MaTeMaTUKU — DPa3BUBAIOTCA TaKXkKe
TBOpYECKasi U MPUKIIAHAS] CTOPOHBI MBIIUIECHUS.

OO6yueHnne MaTeMaTHKE Aa€T BOZMOKHOCTh Pa3BUBaTh Y 00y4alOIUXCsl TOYHYIO, PAallHOHATIBHYIO
U MH()OPMATHUBHYIO pedb, YMEHUE OTOMpaTh Hanboee NOXOSIINE I3bIKOBbIE, CHUMBOJIMYECKHE,
rpaduyeckre CpeiCcTBa s BBIPAKEHUS CYXKACHUN U HATJISAHOTO UX MPEICTABICHMS.

HCO6XO,Z[I/IMLIM KOMIIOHCHTOM 06H.[CI>1 KYJIbTYPbI B COBPCMCHHOM TOJIKOBAHUU SABJISACTCA 06]].[66
3HAaKOMCTBO C MCTOAAaMHU ITO3HAHHA HCﬁCTBHTeHBHOCTH, NpEACTaBJICHUEC O MPEAMCTEC U MCTOAAX
MAaTe€MaTHuKHu, HX OTJIMYUNA OT METOJIOB APYyrux CCTCCTBCHHBIX W T'YMAHUTAPHBIX HAYK, 00
0COOEHHOCTAX NPUMCHCHUSA MAaTCMATHUKU JJISI PCIICHUA HAYYHBIX U NPUKJIAAHBIX 3a/1a4. Taxkum
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00pa3zoM, MaTeMaTHIeCcKoe 00pa3oBaHNE BHOCUT CBOM BKJIaJl B JOPMUPOBAHUE OOIIEH KYIbTYpPhI
YeroBeKa.

W3yueHne MaTreMaTHKH TaKXe CIIOCOOCTBYET OSCTETHMYECKOMY BOCIHTAHHMIO YEJIOBEKa,
IIOHUMAHUIO  KpacoTbl M  H3ALIECTBA MAaTEMaTUYECKUX  PACCYKICHHUM, BOCIPHUATHIO
reoMeTprUIecKuX (PopM, YCBOCHHUIO U/IeH CHMMETPHUH.

Jns o6yqaronmxcst ¢ PAC maremarndeckoe oOpa3oBaHHE UMEET BBHIPAKEHHYIO KOPPEKIIMOHHO-
Pa3BHBAIOIIYIO HAIIPABJIEHHOCTD, BIUSET HA Pa3BUTUE a0OCTPAKTHOTO MBIIUICHHS, TOTUYECKOTO U
KPUTHUYECKOTO MBIIUIeHUs. Taike MareMaTHueckoe oOpa3oBaHNE HANPaBICHO HA PAa3BUTHE WX
KU3HCHHBIX KOMHCTCHHHﬁ, TaK KaK 3HaHUSA U YMCHHA, NOJTYYACMbIC IMPU U3YUYCHUU IIPEAMCTA
((MaTeMaTI/IKa», IIO3BOJIAKOT HCIIOJIB30BaTh HX B HOBCGHHGBHOﬁ KHU3HU U TaKUM 06pa30M
pacumpsATh HHAUBUIYAJIbHBIA ONBIT oO0ydaromerocs. Ha pa3Butue >Ku3HEHHONH KOMIIETCHIIUU Y
oOyuaromuxcsi ¢ PAC Takxke HanpaBie€HO MCIOJIb30BAaHUE B XOJ€ H3YUYEHHMsS IIpeaMeTa
«MatemaTuka» MpPaKTHYECKUX METOAOB M pacueToB. Pemenue 3amau w3 pasznena «PeanbHas
MaTeMaTuKa» SABJISICTCA BaXKHbBIM 3JICMCHTOM @OpMHpOBaHI/Iﬂ KU3HCHHBIX KOMHGTGHHI/IfI n
criocoOcTByeT popmupoBanuto y odyqaromuxcs ¢ PAC HeoOX0aMMOro conuaabHOro OnbITa.

HEJW 1 OCOBEHHOCTHU U3YUYEHUS YYEBHOI'O TIPEJIMETA
«MATEMATHUKA» 5-10 KJIACCbI
[TpuopuTeTHBIMHU TIENIIMU 00y4eHust MaTeMaTrke B 5—10 kmaccax sBISIOTCS:

- (popMHpOBaHUE LIEHTPAIbHBIX MAaTEMaTHUYECKUX MOHATUHN (YMCIO, BEIMYMHA, T€OMETPHYECKas
¢urypa, mepeMeHHas, BEPOSTHOCTh, (YHKIH), OOECIEYNBAIOIINX TMPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUs 00YJArOIINXCS;

- IOABCACHUC 06y11a101111/1xc;1 ¢ PAC na JOCTYIIHOM JIS1 HUX YPOBHC K OCO3HAHHIO B3aMMOCBA3HU
MAaTEMAaTUKH MU OKPYXAaromero mMupa, NOHUMaHUC MATEMATUKHU KaK YaCTU O6H.I€I71 KYJIbTYPbI
YCII0OBCYCCTBA,

- Ppa3BUTHE WHTEINIEKTYalIbHBIX M TBOPUYECKHX crocoOHocTer oOydarommxces ¢ PAC,
MO3HABATEIIbHOW aKTUBHOCTH, UCCIIEIOBATEIHCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS, HHTEpECca
K U3yYEHUIO MaTEeMaTHKH;

- (opmupoBanue (QyHKIMOHATLHONH MaTeMaTH4ecKol rpaMOoTHOCTH oOyuaromuxcs ¢ PAC:
YMEHHsI pacrio3HaBaTh MPOSBICHUS MAaTeMAaTUYECKUX TIOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallUAX W MPH MU3yYEeHUH APYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTeH, (popMyIHpoBaTh UX Ha S3bIKE MATEMAaTHKH M CO3/1aBaTh
MaTeMaTUYeCKue MOJENH, MPUMEHSATh OCBOCHHBIH MaTeMaTHYeCKHIl ammapar Ijs pelieHus
MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, MHTEPIIPETUPOBATH U OIICHUBATH MOJTYYCHHBIC PE3YIbTATHI.

OcHOBHBIE TMHUH COJIEpKaHUs Kypca MateMatuku B 5—10 kmaccax: «Uucia v BEIYUCICHUS,
«AnrebOpay» («Anredpanyeckue BBIPAKEHUS», «YPABHEHHUS W HEPABEHCTBaA»), «DYyHKIHN,
«BepositHOCTE U cratucTukay, «l'eomerpusi» («I'eomerpuueckue (GUTYpPHI U HUX CBOMCTBAY,
«M3mepeHre reoMeTpUUecKUX BeIUUYUHY). JlaHHbIE IMHUN Pa3BUBAIOTCS MapajlIeNbHO, KaXK1as
B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OHAKO HE HE3aBUCHUMO OJHA OT JIPYroi, a B TECHOM
KOHTaKkTe W B3auMmojeicTBuu. Kpome 3TOoro, mx oOBEAMHSAET JIOTMYECKas COCTaBISIOLIAs,
TPaJMLMOHHO TpHUCYIIas MaTeMaTUKEe M IPOHU3bIBAIONIAs BCE MaTeMaTHYeCKHE KypChbl U
conmepxkarenbHble  JuHUU.  CdhopmynupoBanHoe B DenepalibHOM  TOCYJapCTBEHHOM
o0pa3oBaTeNIbHOM ~ CTaHAApTe OCHOBHOrO oOmero oOpa3oBaHusi TpeOOBaHHE «YMETh
OIEpUpPOBaTh MOHATHSAMM: OIpPEJEICHHE, aKCuoMma, TEeOopeMa, JI0Ka3aTelIbCTBO; YMEHHUE
pacro3HaBaTb MCTHHHBIE M JIOKHBIE BBICKA3bIBAaHUS, NPUBOJUTH INPUMEPBl U KOHTPIPHUMEPHI,
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CTPOUTH BBICKA3bIBAHWS W OTPHIIAHHWS BBICKA3bIBAHWH» OTHOCHUTCS KO BCEM KypcaM, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUU pacmpenensercs Mo BCeM rofaM oOydeHHUs Ha YpOBHE
OCHOBHOT0 00111eT0 00pa30BaHMS.

Conepxanne  00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3YyJlbTaTaM OCBOCHHS
[TpumepHoOil pabGoueil MporpaMMbl, paclpeaeaEéHHBIM MO0 rojaM O0y4YeHUs, CTPYKTYpUPOBAHO
TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIIMAIBLHBIM BoIipocaM obyudaromuecs ¢ PAC
oOpalaiiuch HEOAHOKPATHO, YTOOBI OBJIAJICHUE MATEMATUYECKUMHU MOHATHUAMU U HABbIKAMU
OCYIIECTBIISIOCH [OCJIEIOBATENIbHO M IOCTYMAaTeabHO, C  COOJIOACHMEM  MpUHIUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAIUCh B OOILIYI0 CHCTEMY MaTeMaTHYeCKUX
MpEeJICTaBICHUI 00Yy4alOIIUXCs, paclupsis U yriyomss e€, o0pa3ys MpoyHble MHOXKECTBEHHbBIC
CBSI3H.

MECTO YYEBHOI'O ITPEIMETA «<MATEMATUKA» B YYEBHOM IIJIAHE

B cootBercTBUM ¢ DenepaibHBIM MOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO
oOmiero oopazoBanus, [IpumepHOil ananTUPOBaHHON OCHOBHOW 00pa3zoBaTEeNbHOIN MpOrpaMmon
OCHOBHOTO 001iero odpa3oBanus ooyyatomuxcsa ¢ PAC, maremaruka siBisieTcsi 00s3aTelbHbIM
npeIMeToM Ha JaHHOM YypoBHe oOpasoBanus. B 5-10 xkmaccax y4eOHBIM mpenMer
«MareMaTuKa» M3ydaeTcsi B paMKax CIEIYIOIIHUX Y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca
«Marematuka», B 7-10 kijaccax — KypcoB «Aunredpa» (BKIOYAs 3JIEMEHThl CTaTUCTHUKU W
TeOpHuH BeposATHOCTEN) U «['eoMeTpus».

Hacrosie#t mporpamMmoii, B COOTBETCTBHE C Y4eOHBIM IIaHOM BapuaHTa 2 IlpumepHoit
a/IalITUPOBAHHON OCHOBHOW 00pa30BaTeNIbHOW MPOTpaMMbl OCHOBHOTO 00mIero oOpa3oBaHUs
obyuatonuxcsi ¢ PAC, mnpemycmarpuBaeTcsi BbAC/ICHHE B y4eOHOM IUUIaHE Ha HU3Yy4YeHUE
mareMaTHKd B 5—10 kiaccax 5 yueOHBIX 4acoB B HEJETIO B TEUEHHE KAXKIOTO roja OOydeHus,
Bcero 1015 yueOHBIX dacoB.

TemaTuueckoe MIaHUPOBAHHWE YUEOHBIX KYpCOB U PEKOMEHAYEMOE paclpeielieHue y4eOHOro
BPEMEHM JUISI M3YyYEHHUS OTHENIBHBIX TEM, INPEJIOKEHHBIE B HACTOSIIEH IpPOrpaMMe, Halo
paccmaTpuBaTh KaK INPUMEPHBIE OPUEHTHUPHl B IMOMOUIb COCTaBUTENI0 aBTOPCKOW padoueit
IpPOrpaMMbl M TIPEXAE BCEro y4yuTento. ABTOp paboueill mporpaMMbl BIPAaBE YBEIUYUTH WIIU
YMEHBIINUTh MPEIJI0KEHHOE YHUCI0 Y4EOHBIX 4acoB Ha TEMY, YTOOBI YriyOUThCS B TEMAaTHKY,
0osiee 3aMHTEPECOBABILYI YYEHUKOB, WIM HAIIPABUTH YCHJIUS HA IPEOJOJICHHUE 3aTPyIHEHHM.
JlomyCcTUMO TakKe JIOKaJIbHOE IEpepaclpe/ieieHUe U MEepPeCTaHOBKA 3JIEMEHTOB COJCpPKAHUS
BHYTpM JaHHOro Kkjacca. KoiamdecTBO NpoBEepOUYHBIX paboOT (TeMaTHUYECKUH W UTOTOBBIN
KOHTPOJIb KayecTBa YCBOEHHUs Y4eOHOro Marepuana) M HUX TUI (CaMOCTOSITENbHBIE U
KOHTpPOJIbHbIE PA0OTHI, TECThI) OCTAIOTCS HAa YCMOTpPEHHE yuuTens. Takke yduTenb BIIPaBe
YBEJIMYUTh WJIM YMEHBIIUTh YHMCIO Y4YeOHBIX YacoB, OTBEeIEHHbIX B llpumepHoii paboueit
nporpaMMe Ha 0000IIeHHEe, TIOBTOPEHHME, CHUCTEMAaTH3alUI0 3HaHUM  O00yYaromMXxcs.
EnuHCTBEHHBIM, HO MPUHIMIIUAIBLHO BaKHBIM KPUTEpPUEM, SIBISETCS TOCTH)KEHUE PEe3yJIbTaTOB
0o0y4deHHs1, yKa3aHHBIX B HACTOSIIEH ITpOrpaMMe.

OCOBEHHOCTU NPENOJABAHUS NTPEIMETA «MATEMATHUKA»
OBYYAIOIINMCHA C PAC
Mhuorue obyuaromuecst ¢ PAC o0magaroT XOpOIIMMH BBIYMCIUTENBHBIMUA HaBblkaMH. OHHU
MOTYT CUMTaThb BEpHO, B OBICTPOM Te€MIIe, B TOM YHCIE, YCTHO, YCHEIIHbl B BBHIIOJIHEHUHU
3aaHuii, TpeOyIOIUX MPUMEHEHHs YCBOCHHBIX paHee aJfOPUTMOB U (OPMYI, OJHAKO MOTYT
UCTIBITHIBATh 3aTPYAHEHUS Ha dTare BhIOOpa HY>KHOTO alrOpUTMa WK (OPMYJIBI.



VY obyuaromuxcst ¢ PAC HauOospive 3aTpyIHEHHS BO3HUKAIOT MPH PEUICHUU TEKCTOBBIX
3a/1a4 M3-32 HEJOCTATKOB JIEKCUKO-TPAMMATHYECKOTO CTPOsS peyd, HapylIeHUs MOHUMaHUS
NPUYMHHO-CIECTBCHHBIX CBsi3ell W nepumurapHocTn BooOpakeHus. OHHM  3aTpyAHAIOTCS
BBIJICTIUTH 3HAYUMYIO JJI pelieHus 3amaun uHpopmaimio. C TpyIoM OCYHIECTBISIIOT MEPEHOC
npu pCHICHUH OJHOTUIIHBIX 3ada4 B CJIydaC HC3HAYUTCIbHOI'O U3MCHCHUS (bOpMy.HI/IpOBKI/I, CHIc
TPYAHEC UM JACTCA MPUMCHCHUC MMOJYUCHHBIX aKaICMUYCCKUX HABBIKOB B peaHLHOfI )ku3uu. 13-
3a ((6yKBaJILHOFO» INOHUMAaHUA HNPOYUTAHHOTO OHM MOryT HC 3aM€daTb KOCBCHHBIX
dbopMymupoBoK. YacTo penrarT 3a/1a4u, MPOCTO MAaHUIYJIHPYS YACTaMH 0€3 MOHUMAHWUSI JIOTUKH
pelieHusl.

JHaxke Te 3 o0y4aroluxcs, KOTOPbIE B COCTOSHUU MPAaBWJIBHO pellaTh 3a/layM, CYIIECTBEHHO
3aTPYIQHSIOTCS B CXEMaTH3alluM PEeUIeHMs], COCTaBICHUHM BEPHON W MH(OPMATHBHON KpaTKOM
3alllCH, COCTaBJICHUM IUIaHA PELIEHHUs 3aJaud U ueprexka. MM TpyaHo moHsTh, a TeM Oolee
O00BSACHUTH, MOCIIEIOBATEILHOCTh 3TANOB PEUICHHS] U CYTh TOTO HJIM MHOTO MaTeMaTH4eCKOIro
neiictBus. Ele TpyaHee UHTEpPHpPETUPOBATH Pe3yabTaThl B 3a/1a4e M MCCIIEAOBATH MOJTYYCHHOE
pelieHue.

IIpyn BBINOIHEHWM 3aJaHUN HA PACIO3HABAHUE JIOTMYECKHM HEKOPPEKTHBIX BBICKA3bIBAHMIA,
pelIeHre JJOTHYECKUX 3a/1a4, TPeOYIOUINX pacCyKACHUs U OOBSICHEHUS XOJa CBOETO pPEeIICHUS,
OyAyT BO3HUKATh CYIIECTBEHHbIE TPYAHOCTH.

Obyuaromumes ¢ PAC u3-3a HEpaBHOMEPHOCTH Pa3BUTHS TCHUXUYECKUX (YHKIUN TPYTHO
OCYIIECTBIISITh MEPEHOC MOTYyYEHHBIX 3HAHWUN M3 OJHOM 00JacTh B JPYTyIO, MPOTHO3UPOBATH
npelBapUTeNbHbIe pe3yabTaThl. Hampumep, oHM XyXe, 4eM HX HEMpPOTUIIUYHBIE CBEPCTHUKHU
CIIPABJISIOTCS C MPUKUIKON pe3yabTaTOB, T.K. UM JIET4€ MPOCTO BHICUUTATH ATOT PE3YJIbTAT.

Oo6yuarommumest ¢ PAC 1ocTtaToyHO CIIOKHO JaeTcsi MOJ00p BapHAHTOB PEIICHHS, BHIOOD
anropuTMa u3 Habopa yke OCBOSHHBIX.

Hexoropeie obyuaronmecs ¢ PAC ckioHHBl K Makporpaduu. B Takom ciiyuae UM TpyaHO
NOMECTUTh LUPpPY B KIETKY, CJIOXKHO COONIIOJaTh AaKKypaTHOCTh MpPU MUCHMEHHBIX
BBIYUCIICHUSIX, HAIPUMEpP, B CTOJOUK, MpU 3alucu IpoOei, creneHel yncia u npeoOpa3oBaHuu
JUIMHHBIX BbIpaykeHUil. Y 3T0 Hen30€:XKHO NPUBOJUT K OLIMOKAM B BHIYMCIICHUSX.

W3-3a minoxo pa3BUTON MOTOPUKM W HEJOCTATOYHOW COTJIAaCOBAHHOCTH pabOThl PYyK MpHU
MOJIb30BAHMUN JIMHEHKONM WJIM LMPKYJIEeM, OOy4aloUIMecs WCIbITHIBAIOT 3aTPyJHEHUS TpHU
BBIMIOJTHEHUM YepTeKel, H300pakeHUu QUryp, 4YTO CYLIECTBEHHO OCJOXKHSET YCIIEHIHOE
IIPOXOXKACHHUE Kypca FEOMETPHH.

HapymieHuss  IpOCTpaHCTBEHHBIX  IPEACTABICHMM,  BCTpEYAIOIIMECS Yy  HEKOTOPBIX
oOyuarommuxcst ¢ PAC, MOTyT HEraTuBHO CKa3bIBaThCS HAa PEIIEHUH I'€OMETPUYECKHX 3ajad U Ha
pellIeHnH 3a7a4 U3 LUKJIa TEOPUU MHOXKECTB.

21.]'[5[ HpeOHOHeHI/Iﬂ BO3HHUKAKIIIUX SaTPYJIHeHI/Iﬁ U OOCTHKCHUS HHaHI/IpyeMBIX pe3y.HI)TaTOB
HEO00XO0aUMO:

- paspemats oOyuatomumcsi ¢ PAC uMers B KadecTBe CIPaBOYHOIO MaTepHaja BH3yalbHbIE
CXEMBI U aJTOPUTMBI, ONIOPHBIE KOHCIEKTHI, TOIIArOBbIE HHCTPYKILMH, TIOMOTAIOIINE B PEIIEHUHN
MaTeMaTUYeCKUX 3aa4 (B TOM YHCIIE, U BO BpeMs IIPOBEPOUHBIX padoT);

- COKpalaTb 00bEeM ITUCHbMEHHBIX 3aJJaHU IIpU COXPAaHCHUHN YPOBHA CIIOKHOCTH,



- B TOM ciy4ae, eciu oOydvaromuiics ¢ PAC UCHBITBIBa€T CTOMKHUE TPYIHOCTH B TOM, YTOOBI
CXEMaTU3UPOBaTh  pEILIEHUE, CHeNaTh I[PABWIBHBIA 4YEPTEXK, COCTABUTH BEPHYID H
WH(OPMATUBHYIO KPAaTKyl0 3alHCh, COCTABUTh IUIAH pEUICHHS 3a/Ja4, OOBICHUTH
MOCJIEIOBATEIbHOCTh 3TANOB PEUICHUSI U CYyTh TOT'O WM WHOTO JCUCTBUS, MHTEPIPETUPOBATH
pe3ynbTaThl B 3a7a4€ WM UCCIIEA0BATh MOJYYCHHOE PEIICHHE, PEKOMEHAYETCS HE MPEAbIBIATh
BeCh 00beM TpeOOBaHMU Ha TEPBOHAYAIBLHOM 3Tale, HAMPUMEpP, OTPAHUYUTHCS IMPOCTHIM
pEelICHUEM 3a/laud, MPOJAOJIKas paboTy MO MO3TAMHOMY IMPEOJIOJICHUIO 3TUX TPYAHOCTEH U
BBIpa0OTKE aropuTMa pelieHus 3aa4 STOro TUIIA;

- OpU HEAOCTATOYHO Pa3BUTOM MOTOPUKE WM CKJIOHHOCTH K Makporpaduu, pa3peuuThb
oOyuarolemMycs 1oJIb30BaThCsl TETPAJIBIO B KPYITHYIO KIIETKY;

- IIpu HGO6XOI[I/IMOCTI/I HCIIOJIb30BAaTh PAa3JIMYHBIC TCCTHI, IT-TexHOMOTUNU JJId  BBIIIOJIHCHUA
OOIBIINX IO O6’beMy BaﬂaHHfI, 3aMCHY YCTHBIX SaI[aHI/Iﬁ Ha ITMCbMCHHBIC,

- IIpH CTOMKHMX 3aTPYAHCHUAX IIPpU MOCTPOCHUUN qepTemeﬁ B KypC€ I'€OMCTpUHU BO3MOKHO
JOITOJIHUTCIIBHOC HMCIIOJIB30BAHUC L[H(i)pOBBIX O6pa3OBaTeJ'ILHLIX PeCypCOB, BU3YAJIU3HUPYHOLIUX
TCOMETPHUICCKUC MTPCACTABIICHUAA,

- TpU HemocpeAcTBeHHOM oOmiennn ¢ oOywarommmcs ¢ PAC memarory HeoOXoammo
MHWHUMH3UPOBATH B cBOCH pPE€YH U3JIMINHIOKO S5MOIHMOHAJIBHOCTL, UPOHHUIO U CapKa3M, CJIOKHBIC
rpaMMaTH4ecKie KOHCTPYKLIUH.

Tak ke, Kak W B JPYIHX HPEIMETHBIX 00JacTAX IS MEpeHoca IMOJNyYEHHBIX 3HAHUW B
pEabHYIO JKU3Hb PEKOMEHAYETCS CO3/IaBaTh yCIOBUS ISl OTPAOOTKH MOJYUYCHHBIX HABBIKOB BO
BHEYPOYHOIH M BHEIIKOJILHOM JIESATEILHOCTH M TIOBCEJHEBHOW JKU3HU C y4acTUEM M TIOMOIIBIO
poauteneii ooyuaromerocst ¢ PAC.

VYuuTbiBass HEPaBHOMEPHOCTh OCBOEHMs oOywaromumcs ¢ PAC pa3nuyHbIX TeMaTUYECKUX
obJyacTeit 1Mo JaHHOMY MPEIMETy, TPUHUMAsi BO BHUMaHHUE €Tr0 CUJIbHBIE M C1a0ble CTOPOHBI B
OBJIAICHUN NPCAMCTHBIM COACPKAHUCM KypcCa «MaTeMaTI/IKa», HCO6XOI[I/IMO CTPEMUTHCA B
co3ganuu Ui oOyuaromerocs ¢ PAC curyanuu ycrexa Kak B ypOUHOM, TaK U BHEYpPOUHOMU
NeSITeIbHOCTH M0 JJAHHOMY TIpEeIMETY.

B mporpammy 5-10 knaccoB ¢axkyiabTaTUBHO BXOJIUT pas3fell, CBS3aHHBII C HCTOpHEH
MaTeMaTHKd. MoxHO mopydats oOydaronmmcs ¢ PAC BbINOJIHEHUE NMPOEKTOB, MPE3EHTALHH,
JIOKJIaJIOB HAa TEMBI U3 3TOTO pa3jesna i MOBBIIIECHUS MOTUBALMU K U3YUYEHHUIO ITPEeIMETa.

IMJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA
OcBoenune ydueOHOTO mipeameTa «MaremaTrkay JOHKHO 00ecTieunBaTh TOCTHKEHHUE HAa yPOBHE

OCHOBHOT'O 0011ero 00pa30BaHUs CIEAYIOUMX JIMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JIN4HOCTHBIE pe3yabTaThl
[Ipy oneHMBaHUM JUYHOCTHBIX PE3YJIbTaTOB HEOOXOAMMO OOECHeYHUTh WHAMBHAYAIN3ALHIO

ATAHOCTH OCBOEHUS 00pa3oBaTeNbHBIX pPE3YJIbTaTOB B CBSA3M C HEPABHOMEPHOCTHIO U
ocoOeHHOCTSIMU pa3Butus oOyyaromerocs ¢ PAC. B cuimy 0COOEHHOCTEH JITHMYHOCTHOTO
Pa3BUTHS TOCTHKEHUE JIAHHBIX PE3yJIbTATOB B TIOJHOM 00bEME Ha 3Tare OCHOBHOIO 00y4eHUs B
mkosie obOydarommmucs ¢ PAC He Bcersa BO3MOXHO, MOITOMY PEKOMEHAYETCs OIIEHHWBATh
MHAUBUAYAJIbHYIO TMHAMUKY IpOABMKEeHUs oOyydaromierocs ¢ PAC B naHHoH o0nacTH.
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JIndHOCTHBIE pe3yNnbTaThl OCBOEHHUS MporpaMMmbl ydeOHOro mpenMera «MaremaTtuka»
XapaKTEepU3YIOTCSI:

HanI/IOTI/I‘IeCKOC BOCIIMTAHMEC:

MIPOSIBJICHUEM HMHTEpPEca K MPOLLJIOMY M HACTOAIIEMY POCCUHCKOW MaTeMaTHUKH, LIEHHOCTHBIM
OTHOLLIEHUEM K JIOCTHKEHUSIM POCCHUICKMX MAaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOH
IKOJIBI, K UCIIOJIb30BAHMIO 3TUX JIOCTHKEHUH B IPYTUX HAayKaX W MPUKIAJHBIX chepax.

I'pa:kaanckoe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

FOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaju3alud €ero Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIUMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
ABJIGHUHM, TPOLEAYp TpakJaHCKOro oOuiecTBa (BBIOOPBL, OMPOCHI U TMp.); TOTOBHOCTHIO K
O0CYXXJIEHUIO ATHYECKUX MpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUN
HAyKH, 0CO3HAHUEM BaXKHOCTU MOPAJIbHO-ITUYECKUX IPUHIIUIIOB B ACSITEIIBHOCTH YYEHOTO.

TpyaoBoe BociMTaHue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUU IPAKTUYECKUX 3a7ad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYECKOro oOpa30BaHUs Ha MPOTSHKEHUH Beei
KHU3HU U1 YCHEeITHON Npo(ecCHOHAIbHOM AEATeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMIA;
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUAYaJIbHOM TPaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTEN.

IcTeTHYecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U 3CTCTHUYCCKOMY BOCIIPUATUIO MATEMATUYCCKUX O6I>€KTOB,
3aaad, peHIGHI/If/'I, paCCymﬂeHHﬁ; YMCHHIO BUACTH MAaTEMATUUICCKHUEC 3AKOHOMEPHOCTHU B UCKYCCTBC.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

OpHUEHTAINeN B 1€ATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HayUHBIX MPEJCTABIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS YeJIOBEKa, MPUPOJAbI M OOIIEeCTBAa, MOHUMAHUEM MaTeMaTH4YeCKOU
HayKH Kak c(epbl 4YelIOBEYECKOH MeATEIbHOCTH, 3TANOB €€ pa3BUTHSI M 3HAUMMOCTH IS
pa3BUTHUA LUBUIN3ALKH; OBIAJACHUEM A3BIKOM MAaTEMAaTUKH MU MAaT€MaTUYECKOU KYJIbTYpOH Kak
CPEACTBOM IIO3HAHMS MHpPA; OBJIAJECHUEM IPOCTEUILNMMHM HABBIKAMU HCCIIEI0BATEIbCKON
JIeSATEIbHOCTH.

Pusnyeckoe BOCNUTAHUE, opMUPOBaHHE KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOI O
Os1aromosyqusi:

TOTOBHOCTBIO TPUMEHATh MaTEeMaTHYECKHWE 3HAHUS B HMHTEpPECaX CBOETO 3JI0POBBS, BEICHHS
3I0pOBOTO O0pa3a »KU3HM (30POBOE MHUTAHKE, COATTAHCUPOBAHHBIN PEXUM 3aHSATHH M OTHbBIXA,
perynspHas (u3nUecKas aKTUBHOCTD); c(hOPMHPOBAHHOCTHIO HaBBIKA pe(IICKCUU, PU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTo K€ MpaBa JPyroro yenoBeKa.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

OpHUEHTAIE Ha TPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHWM ISl pemeHus 3agad B 00JiacTu
COXpPAaHHOCTH OKPY)KAIOIIEH Cpebl, TJIAaHUPOBAHHUS TIOCTYIMKOB M OIEHKH WX BO3MOXKHBIX
MOCJICJICTBHI ISl OKPYXKArOIIEH Cpebl; OCO3HAHUEM TJIO0ATBHOTO XapakTepa SKOJOTHUECKHUX
npo0JieM U MyTel UX pelIeHuUs.



JInaHOCTHBIE pE3yNabTaThl, OOecleYMBaIOUINe AJANTalHI0 OO0YYaIOUIerocss K H3MEHSIOIIUMCS
YCJIOBHUSM COIIMATILHON U IPUPOIHOUN CPEIbl:

TOTOBHOCTBIO K JECHCTBUSAM B YCJIOBHUAX HEOINPEINCIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO IEATEIBbHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y IPYTHUX
Jrozed, mpuodpeTaTb B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIETEHUIUH U3
OIIBITA IPYTUX;

HEOOXOIUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUI, B TOM 4wucie (OPMYyIHPOBATh HIIEH,
MOHSTHS, TUIIOTE3bl 00 00BEKTax U SABJICHUSAX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABaTh
neduuThl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYALMIO Kak
BBI30B, TpeOYyIOmUI KOHTPMEpP, KOPPEKTUPOBATh TNPUHUMAEMBbIE pEIICHUS U JeHCTBHA,
(bopMyIHpOBATH M OIICHUBATH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3yabTAThI

MeranpeaMeTHbIe PEe3yNIbTaThl OCBOCHHUS TMPOTpaMMbl y4eOHOTO mpeamera «MaTemaThkay
XapaKTePU3YIOTCS  OBJAQJICHUEM  VHUBEPCANbHLIMU — HO3ZHAGAMETbHBIMU  OeliCeusimi,
VHUBEPCAILHIMU  KOMMYHUKAMUBHBIMU OCUCMBUIMU U VHUBEPCATbHLIMU PezyIAmMUEHbIMU
oeticmsusamu.

1) Vuueepcanvnvie noznasamenvhvle Oelicmeus obdecneuusarom @Gopmuposarue 0a306blx
KOZHUMUBHBIX NPOYECCO8 00VUarowmuxcs (0C8oeHUe Memo008 NO3HAHUS OKPYICAIWe20 MUpd,
NpUMEHeHUe I02UYECKUX, UCCIe008AMEeNbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayuet).

bazoBrle Jornueckue neiiCTBU:

— BBISIBJISITH M XapaKT€pPU30BaThb CYLIECTBEHHbIE IPU3HAKW MAaTEMaTHYECKUX
00BEKTOB, MOHATUH, OTHOLICHUH MEXJy MOHATHIMHU; (POPMYJINPOBATH ONpPENEICHUs MOHITUH;
YCTaHABJIMBaTh CYIIECTBEHHbI NpHU3HAK KJIAacCU(PUKALMK, OCHOBAaHUA JUIsi 000OLIeHUs u
CPaBHEHHUs, KpUTEPUHN ITPOBOAMMOIO aHAJIN3a;

— BOCIPUHUMATh, (dhopMynupoBath u peoOpazoBbIBaTh CYXKIEHUS:
YTBEPAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

— BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHUBOPEYHS B
(dakTax, JaHHBIX, HAOMIOACHUSAX M YTBEPXKICHUSX; Mpe/ularaTb KPUTEPUM [UIS BbBIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

— JIeNIaTh  BBIBOJABI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACIYKTHUBHBIX W
WHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;

— pa3duparh J10Ka3aTelbCTBA MAaTEMaTHYECKUX YTBEP)KIACHUH (IpsMble U OT
IPOTUBHOI0), TMPOBOJUTh CAMOCTOSITEJIBHO HECIOXKHBIE JI0OKA3aTelIbCTBA MaTEeMaTHUECKUX
(akTOB, BBICTpaMBaTh ApryMEHTAIIMIO, IPUBOJUTH NMPUMEPHl U KOHTPIPUMEPBI; 000CHOBHIBATh
CcOOCTBEHHBIE PacCyXICHUS;

- BBIOMpATh criocol perieHus yuaeOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pemieHusi, BbIOMpaTh HauOoyiee MOAXOMAUIMM € Y4ETOM CaMOCTOSITENILHO BBIJEIECHHBIX
KpUTEPUEB).

BbasoBble nccnenoBaTenbLCKue NeHCTBUS:

— WCIIOIB30BaTh BOIMPOCHl KaK MCCIENOBATEILCKUI HHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIWE MPOTUBOpPEUHE, MPOOIEeMy, CaMOCTOSITEIBHO
yCTaHaBIWBAaTh UCKOMOE M JaHHOE, (HOPMUPOBATH TUIIOTE3Y, apPTYMEHTUPOBATH CBOIO MO3HUITHUIO,
MHEHUE;
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— MPOBOJIUTh IO  CAMOCTOSITEILHO  COCTABJICHHOMY  IUIAHY  HECIIOKHBIN
AKCIEPUMEHT, HEOOJBIIOE MCCIIEAOBAHUE MO0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

- CaMOCTOSITENILHO (OPMYJIMPOBaTh OOOOMICHHS ¥ BBIBOJBI 10 pe3yJbTaTam
OPOBEAEHHOTO  HAOIIONCHUS, HCCIEAOBaHMs, OLEHUBATh JOCTOBEPHOCTH  IOJYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

— MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECcCca, a TakKXKe BBIIBUTAThH
NPEITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX  YCIIOBHUSIX.

Pabora ¢ uadopmarueit:

— BBISIBJIATh ~ HEJOCTATOYHOCTb M H30BITOYHOCTh  HMH(pOpPMAIMM, JAHHBIX,
HEOOXOIUMBIX /ISl pELIEHMS 3a/1a4H;

— BbIOMpPATh,  aHAIM3UPOBATh, CUCTEMATU3UPOBaTb U  HHTEPIPETUPOBATH
UH(OPMALIKIO PA3ITUYHBIX BUAOB U (POPM IpeCTaBICHNUS;

— BbIOMpaTh (popMy npeacTaBiIeHUs UHGOPMALMK U WILTIOCTPUPOBATh  pellacMble
3a/la4yl CXEMaMH, AMarpaMMaMu, MHOU rpadukoi U uX KOMOMHALMSIMU;

— OLIEHUBATh HAAEKHOCTb HHPOPMALMU 1O KPUTEPUSAM, MPEIOKEHHBIM
yauTeneM Wi C(HOPMYIHPOBAHHBIM CAMOCTOSTEIHHO.

2) Vuusepcanviivie KOMMYHUKAMUBHBLE OeliCMELUsL 00eCneUsaiom chopmuposanHocns
COYUATILHBIX HABLIKOB 0OVUAIOWUXCAL.

Hapymenne oOmieHusi sBisieTcss 0a30BBIM HApYIICHHEM IIPU PACCTPOMCTBAX AyTHUCTHUECKOTO
CIIEKTpa, TIOPTOMY JOCTIDKEHUE JaHHBIX pPE3yJbTaTOB MOXET OBITh 3aTpyJHEHO IS
obygaromuxcsi ¢ PAC. Ilpu ounenuBanun opnaacaus YYJl B oOmactu «OOIIeHHE» CIEIyeT
OIICHUBATh WHJIMBHyaJbHBIC PE3YJIbTaThl M JAWHAMHKY (opmupoBaHus naHHBIX YVY/ y
oOyJaromuxcs.

OO01weHue:

— BOCIIPUHMMATh U (POPMYIUPOBATh CYXKJEHHS B COOTBETCTBUU C YCIOBHSIMU H
HeIsIMU  OOIIEHMSI; SICHO, TOYHO, I'PaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
IIMCbMEHHBIX TEKCTax, JaBaThb IIOSCHEHUS 10 XOAY pELICHHs 3a1a4d, KOMMEHTHPOBAaTh
MIOJIy4EHHBIA pe3yibTarT;

- B XozAe OOCYXJeHHs 3aJaBaTb BONPOCHI IO CYLIECTBY OOCYXIaeMoOil TeMbl,
npoOsieMbl, pelaeMoil 3aJauM, BBICKAa3blBaThb WJEH, HAIEJIEHHbIE HA TIOUCK pPELICHUS;
COIIOCTABJIATh CBOU CY)KJEHHS C CYXICHHUAMHU JIPYTHX YYaCTHHKOB JIuayiora, oOHapy>KHBaTh
paznuuMe U CXOJCTBO IMO3ULUH; B KOPPEKTHOM (opme (opmynupoBaTh pa3HOIIACUsl, CBOU
BO3PaKECHUS;

— MPE/ICTaBIATh PEe3yJbTaThl PEIIeHUsl 3aJaud, SKCIEPHMEHTa, HCCIe0BaHus,
IPOEKTa; CaMOCTOSITEIbHO BBIOMPATh (popMaT BBICTYIJIEHHS C Y4ETOM 3a/ad MPE3eHTALUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyHHUYECTBO:

— [IOHMMAaTh W HCIIOJIb30BATh IPEUMYILECTBA KOMAHIHOM M HWHINWBHIYaJIbHOU
paboThl TNpHU pelIeHuH Y4eOHBIX MaTeMaTHUeCKMX 3a/ady; NPUHUMATh 1eJb COBMECTHOM
NeSITeIbHOCTH, IJIAHWPOBAaTh OPTaHU3AIMI0 COBMECTHOH pPabOTHI, pacrpeleniaTs BHIbl padoT,
JIOTOBApUBATHCSI, 0OCYXKJIaTh MPOIECC M pe3yabTaT paboThl; 0000IaTh MHEHHS HECKOJIbKHX
1 {01 (57

— y4acTBOBaTh B IpyNINoBbIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U JP.); BBIIOJIHATH CBOIO YaCTh pabOTHl M KOOPIAUHUPOBATH CBOU JEHCTBUS C
IpYTMMH YIEHaMHd KOMAaHJbl; OLIEHMBATh KauecTBO CBOEro BKJaJa B OOUIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.
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3) Vuueepcanvhvie pecynamusnuie oelicmsus 0obecneuusaom )opmMuposanie CMulclo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

VY obyuatonuxcs ¢ PAC 3adactyro 3aaepxkuBaetcst (pakTHIeCKoe BCTYIICHUE B TOIPOCTKOBBIMA
BO3pacT, 4YTO MPEKIE BCEro BBIpAXKACTCI B TPYAHOCTIX (GOpMUPOBaHUS pedICKCUBHON
JIEATEILHOCTH U B 3aJICP)KKE OBJIAJICHUS YUYCOHBIMH JECHCTBUSIMH CaMOCTOSITEIIbHOM MTOCTAHOBKHU
y4eOHBIX IeJIeH, JACHCTBUH KOHTPOJISA W OIICHUBAHUS COOCTBEHHOHM NEATEIbHOCTH, Pa3BUTHH
WHUIMATHBBI B OPraHU3AIMH YIeOHOTO COTPYIHUYECTBA.

Camoopranuszanus:

— CaMOCTOSTENIFHO COCTABJIATH IUIAaH, AITOPUTM PEIICHHS 33/1a4i (WIN €ro 4acTh),
BBIOMPATH CIOCOO pelieHus: ¢ y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PELICHUH ¢ YIETOM HOBOI HH(POPMAIHH.
CaMOKOHTpOJIb:

— BJAJIeTh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJIA Ipolecca U pe3yibTara
peleHuss MaTeMaTU4eCKOM 3aayy;

— NPEABUACTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIpU PELICHUU 3a1a4yH,
BHOCUTH KOPPEKTHBHI B JCSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAMICHHBIX OIMINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

— OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IIOCTABICHHOW LEIU U
YCIOBUSAM, OOBACHATH NMPUUYUHBI JTOCTMIKEHUS WM HEAOCTHXKEHMs LeJIM, HAXOAWUTh OIIMOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IIpenmeTrHble pe3yabTaThl

JlocTikeHne mpeAMETHBIX pe3yiabTaToB oOydarommmucs ¢ PAC nHa srtame oOydeHus B
OCHOBHOH IIKOJIE OIpeNeNnsieTcs WHAUBUAYAIbHBIMU OCOOEHHOCTSIMHU, CBSI3aHHBIMH Kak C
O0COOEHHOCTSIMU NO3HABATENIbHOMN /€ATEIbHOCTH U HEPABHOMEPHOCTBIO Pa3BUTHUS MICUXMUECKUX
GyHKIMH, TaKk W CONMAIBHBIM OIBITOM AayTHYHBIX IIKOJBHUKOB. [loaToMy mocTmkeHue
NPEIMETHBIX PE3y/IbTaTOB KOHKPETHBIM yJalUMCsI MOXKET HE BCET/Ia COBMAIaTh C BPEMEHHBIMHU
rpaHUIlaMy 00y4YeHHUs MO ToiaM O0yUYEeHHUS.

[TpenmerHble pe3ynbTaThl ocBoeHUs [IpumepHO# ajganTupoBaHHOM pabouell mporpamMMsl IO
MaTeMaTHKe MPEJCTAaBIEHBI 110 TOAaM O00YUYEHHUs B CIEAYIOUIMX pa3zesiaX MporpaMMbl B paMKax
OTJENBHBIX KypcoB: B 5—6 Kiaccax — Kypca «Marematuka», B 7-10 kjmaccax —  KypcoB
«Anrebpa (¢ »IE€MEHTaMU TEOPUU BEPOSATHOCTH M CTaTUCTUKH)», «['eomerpus». PasButne
JIOTUYECKUX TPEACTABIEHUNH U HABBIKOB JIOTMUECKOTO MBIIUIEHUS] OCYIIECTBISETCS Ha
INPOTSKEHUHM BCeX JIeT OOy4eHHs] B OCHOBHOM IIKOJE B paMKax BCEX Ha3BaHHBIX KYpPCOB.
[Ipenmonaraercs, 4TO BBIIYCKHUK OCHOBHOHM IIKOJBI CMOXXET CTPOUTH BBICKA3bIBAaHUS U
OTpUIIAHUS BBICKA3bIBaHMl, pacro3HaBaThb HCTUHHBIE WM JIO)KHBIE BBICKa3bIBaHUs, MPUBOAUTH
OpUMepbl M KOHTPIPHUMEPHI, OBJaJEeT MOHATHSAMH: OIpeesieHue, aKkCUOMa, TeopeMa,
JI0KA3aTeNbCTBO — M HAYYUTCS HCIOJB30BAaTh MX IMPH BBHINOJIHEHWH Y4€OHBIX M BHEYYEOHBIX
3az1ad.
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IMPUMEPHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA».
5-6 KJIACCBI

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

[TpropuTETHEIMHU LETAMH O0yUYESHUSI MATEMAaTHKE B 5—6 Ki1accax sBISIOTCS:

- HpPOJOIDKEHHE (OPMHUPOBAHUS OCHOBHBIX MATEMAaTHYECKHX IOHATUI (YHCIo,
BEJIMYMHA, TeOMEeTpUUecKas (Gurypa), 00eCreyrBaOIIMX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTD
MaTeMaTH4eCKOro 00pa3oBaHHs 00yJarOIIuXCS;

— pa3BUTHE MHTEIUICKTYAIbHBIX W TBOPYECKHX CHOCOOHOCTEH oOyJaromuxcs,
II03HABATEIbHON aKTHBHOCTH, UCCIICJIOBATEILCKUX YMEHUI, HHTEPEca K H3yYCHUIO MAaTEMATHKH;

- NOJIBE/ICHUE OOYYAIOUIMXCS HAa JOCTYITHOM Uil HHX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTHKU M OKPYKAIOILIEro MUPA;

- dopmupoBaHrue (QYHKIMOHAJIBHOW MAaTEMaTH4YeCKOW TPAMOTHOCTH: yMEHHSI
pacro3HaBaTh MaTeMaTHYeCKHE OOBEKTHI B PEATbHBIX JKHU3HEHHBIX CHTYalMsX, MPUMCHSThH
OCBOCHHBIC YMCHHsS Uil PEUICHUS NPAKTHKO-OPUCHTUPOBAHHBIX 3allad, WHTEPIPETHPOBAThH
HOJIy4YCHHBIC Pe3yJIbTaThl U OLICHUBATh UX HA COOTBETCTBHE MPAKTHUYCCKON CUTYALIUH.
OCHOBHBIC JIMHUM COJCp)KaHHS Kypca MaTeMaTHKu B 5—6 kimaccax — apudmernyeckas u
reoMeTpuyecKasi, KOTOpbIe Pa3BUBAIOTCS MapajlieibHO, KaXk/as B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBHCHUMO OJIHA OT JIPYyroil, a B TECHOM KOHTAKTe M B3aUMOJICHCTBHU.
Takke B Kypce IPOUCXOAUT 3HAKOMCTBO C AJIEMEHTAMH JIT€OPbI ¥ OMHUCATEIBHOM CTATHCTHKH.

N3yuenne apupmMeTHIecKoro MaTeprana HAaYMHACTCS CO CUCTEMATU3allui U Pa3BUTHS 3HAHHUNA O
HaTypaJbHBIX YHCIAX, IOJYYECHHBIX B HadajabHOM wiKosie. [Ipu 3TOM COBEpLIEHCTBOBAHHE
BBIYUCITUTENIFHOW TEXHUKH W (POPMHUpOBAHME HOBBIX TEOPETHYECKHUX 3HAHUH COYETACTCS C
Pa3BUTUEM BBIYMCIUTEIBHON KYJIbTYpbl, B YaCTHOCTH C OOY4YEHHMEM MPOCTEUIINM IpuéMam
IIPUKHJIKU U OLIEHKHU PE3YyJIbTaTOB BBIYMCICHUN. V3ydeHne HaTypaIbHBIX YK CEIl IPOJIOJIKAETCS B
6 KJ1acce 3HaKOMCTBOM C HadaJlbHBIMU NOHITHAMU TEOPUU JTETUMOCTH.

Jlpyroii KpynHbIii OJIOK B coJepykKaHuu apupMeTHYECKON JIMHUU — 3T0 pobu. Havano uzyuyenus
OOBIKHOBEHHBIX U JIECATUYHBIX ApoOeil OTHECEHO K 5 Kiaccy. DTO MEpBbI ATall B OCBOCHUU
npoOel, Koraa MpoUuCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJESIMM, MOHATUAMH TeMbl. [Ipu 3ToM
paccMoTpeHHe OOBIKHOBEHHBIX JApoOeil B TMOJHOM 00BEME MpEIIeCTBYeT H3YYECHUIO
JECSTHUYHBIX Ipo0eil, uTo 11e71eco00pa3HO C TOUKU 3PEHHUS JIOTUKU U3JI0KEHUS YNCIOBOM JIMHUH,
KOrja MpaBuia JAEUCTBUN C JAECATUYHBIMU JIPOOSIMH MOXHO OOOCHOBAaTh YK€ H3BECTHBIMU
QITOPUTMAMHU  BBIMOJIHEHUS JIEHCTBUH C OOBIKHOBEHHBIMH JpOOSMH. 3HAaKOMCTBO C
JNECATUYHBIMM  JApOOSMH  pacIIMPUT BO3MOXKHOCTH JUIsl TOHHMMaHUs  OOydarolIUMUCS
NPUKIAJHOTO TNPUMEHEHUS HOBOM 3alMCH IPU M3YYEHHHM JPYIrUX I[pPEeIMETOB U IIPU
MpaKTUYECKOM Hcmoyib3oBaHuU. K 6 Kiaccy OTHECEH BTOpOHM STam B M3y4deHUHU ApoOei, rie
MIPOMCXOJUT COBEPIIEHCTBOBAHUE HABBIKOB CPAaBHEHHUS U INpeoOpa3oBaHMs ApoOei, ocBOeHHE
HOBBIX BBIYHMCIIUTEIBHBIX QJITOPUTMOB, OTTAYMBAHME TEXHUKH BBIYHMCICHHW, B TOM YHCIIE
3HAYEHUI BBIPAXKEHUH, COAEpk allUX U OOBIKHOBEHHBIE, U JECATUYHBIE APOOU, YCTAaHOBIIEHHE
CBs3eM MeXIy HMMH, pacCMOTpeHHE MPUEMOB pellleHus 3a7ad Ha Apodu. B Hauane 6 kiacca
IIPOUCXOAUT 3HAKOMCTBO C IIOHSATUEM  IIPOLICHTA.

OCOOEHHOCTBIO HU3YUCHUA TOJOKHUTCIBHBIX W OTPULATCIIBHBIX YUCCIT ABJISICTCA TO, YTO OHH
TAKKEC MOTrYyT pacCMaTpUBATLCA B HCCKOJIBKO 3TallOB. B 6 knacce B Hauaie N3YUCHUSA TCEMBI
«IlonoxxuteapHbIEe U OTPULATCIIBHBIC YUCIIa» BBIACIIACTCA MOATCMA «HGHBIG qucia», B paMKax
KOTOpOﬁ 3HAKOMCTBO C OTpHULATCIIBHBIMU YHCIIaMHU H I[GﬁCTBHHMPI C TIOJIOXKUTCIIBHBIMU H
OTpUIATCIIBHBIMU YHUCIaMU IIPOUCXOJUT HAa OCHOBC COJACPIKATCIIBHOTO IMOAX0AA. ITO IIO3BOJISICT

13



Ha JIOCTYITHOM YPOBHE ITO3HAKOMUTh YYaIUXCs MPAKTUYECKH CO BCEMH OCHOBHBIMH MOHITHUSAMU
TEMBbI, B TOM YHCJI€ U C MPaBUJIAMH 3HAKOB IPH BBITOIHEHUU apUPMETHUYECCKUX JICHCTBUU.
W3yueHne panyoHANbHBIX YHCEN Ha 3TOM HE 3aKOHUYUTCA, a OyIeT MpOJOKEHO B Kypce
anreOpbl 7 Kjlacca, YTO CTaHET CIEAYIOIIUM IPOXOJ0M BCEX MPUHIMITUAIBHBIX BOIPOCOB, TEM
CaMbIM pasJielieHue TPYJHOCTEH o0Jieryaer BOCHIPUSATHE MaTepuana, a pacupeielieHHe BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTU MPUOOPETAEMBbIX HABBIKOB.

[Ipu oOyueHuM pelIeHHI0 TEKCTOBBIX 3ajad B 5—06 KilaccaX HCHOJb3YIOTCS apu(pMeTHUECKHe
npuéMbl perieHus. TeKCTOBbIC 331a4u, pellaeMble Py OTPAOOTKE BHIYUCIUTENbHBIX HaBHIKOB B
5-6 Kaccax, paccMaTpPUBAIOTCS 3a/la4yMl CIEIYIOIIMX BUJIOB: 3a/1a4M Ha JBM)KCHUE, HAa YacTH, Ha
MOKYIKH, Ha paboTy U MHPOU3BOAUTENHHOCTb, Ha MPOIEHTHI, HA OTHOIICHHUS U MPOIOPLHUHU.
Kpome toro, oOyuaromiuecss 3HaKOMATCSA ¢ MpUEMaMH PELICHHs 3a]a4 MepedopoM BO3ZMOMKHBIX
BapHaHTOB, ydarcs paboraTh ¢ HH(pOpMAIME, NpeACcTaBlIeHHON B Qopme TabmuI WU
JUarpaMm.

B [IlpumepHoii aganTupoBaHHOW pabouell mporpaMme MPEeayCMOTPEeHO (GOPMHPOBAHUE
IPONEAEBTUUECKUX alreOpanuyeckux mpeacTaBlIeHUN. bykBa kak CHMBOJI HEKOTOPOTO YMCIIA B
3aBUCHUMOCTH OT MAaTEMaTHYCCKOI'O KOHTCKCTa BBOJUTCA ITOCTCIICHHO. EYKBGHHEUI CHMBOJIMKa
IIMPOKO HCIIOJIB3YETCS MPEXKJE BCEro JUIsl 3alkMCU OOIIMX YTBEPXKACHUW M TMPEIIOKEHUH,
q)OpMyJI, B YaCTHOCTHU IJId BBIYUCIICHUA T'COMECTPHUYCCKUX BCIIMYUH, B KAYCCTBC «3aMCCTHUTCIIA»
qyucia.

B kypce «Marematuku» 5-6 KjaccoB Mpe/cTaBiIeHA HArJIAHAs T€OMETpUs, HallpaBJIeHHAs Ha
pa3BUTHE OOpPa3HOrO MBILIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUs, H300Pa3UTEIbHBIX
yMEHUN. OTO BaXHbI JTall B H3YyYEHUU T[EOMETPHUM, KOTOPBIA OCYILECTBIAETCS Ha
HATJISTHO-TIPAKTHYECKOM YPOBHE, OTIMPACTCS HAa HATJISTHO-00pa3HOE MBIIIICHUE 00yJarOIIX CSI.
bonrpmras POJIb OTBOAUTCHA HpaKTquCKOfI ACATCIIBHOCTH, OIIBITY, SKCIICPUMCHTY, MOACIIMPOBAHUIO.
OO0yuaromuecs 3HaKOMATCS C TeOMETPUIECKUMU (PUTYypaMU Ha INTOCKOCTH U B IPOCTPAHCTBE, C UX
IPOCTEHIIMMU KOH(QUTYpalusIMH, ydarcd H300pakaTh MX Ha HEIMHOBAHHOM M KIIETYAaTOMN
Oymare, paccMaTpWBAIOT HX TMPOCTEHIIMe CBOWCTBA. B mporecce u3ydeHUs HarIsaHON
TCOMETPHH 3HAHUA, ITOJTYYCHHBIC O6yanOHIHMHCﬂ B HaYaAJILHOH IOKOJIC, CUCTEMATUSHUPYIOTCA U
PaCIIUPSAIOTCA.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

CornmacHo yueOHOMY TIulaHY B 5-6 Kiaccax wu3y4yaercs WHTETPUPOBAHHBIM MpeaMeT
«MatemaTHKa», KOTOPbIN BKIIIOYaeT apu(METHYeCKUil Marepral M HarjsgHyl0 T'€OMEeTpUIo, a
TaK)Ke MPOIEIEBTUYECKUE CBEACHUS W3 alnreOpbl, 2JIEMEHTHl JOTMKM U Hayala OnucaTeIbHOU
CTaTHCTHKH.

Y4eOHbIi TUTaH Ha U3yYeHUE MAaTEeMAaTHKHU B 5—6 Ki1accax OTBOJUT HE MeHee 5 y4eOHBIX 4acoB B
HEJIENIO B TEYCHHUE KaX0ro rofa o0ydeHus, Bcero He MmeHee 340 yuyeOHBIX YacoB.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)
5 KIIACC

HatypaJibHble 4ncia U HYJIb

Hatypanbnoe uucno. Pan nHatypanbhbix umcen. Yucno 0. M300paxeHne HaTypadbHBIX 4HCET
TOYKaMH Ha KOOPAMHATHOM (YUCIIOBOM) IPSIMOH.

HOSI/II_II/IOHHaSI CHCTeMa CUMcJIeHUs. PuMckas HyMEpalusa Kak IMpuMep HCH03HHHOHHOﬁ CHUCTCMBI
CUHCJICHUS. ZICCSITI/I‘IHaSI CHCTEMA CUHHCIICHHA.
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CpaBHeHHE HaTypalbHBIX YHCE, CPAaBHEHHME HATypajJbHBIX uucel ¢ HyIEM. CnocoOsl
cpaBHeHUs. OKpyTJIeHHE HAaTypalbHbBIX YUCEIL.

CrnoxeHue HaTypalbHBIX YMCENl; CBOWCTBO HYJs NpHU CIOKEHUU. BbluMTaHue Kak IeHCTBUE,
o0paTHOE CIIO)KEHHMIO. YMHO)KEHHE HaTypaJIbHbIX YHUCEJN; CBOMCTBA HYJIS M €IUHULBI IIPU
yMHOXEeHHH. JlemeHue Kak JelcTBUe, oOpaTHOE yMHOXKEHHIO. KOMITOHEHTHI JEHCTBUH, CBS3b
mexny HumH. IlpoBepka pesynbrata apudpmermyeckoro aedictBusa. llepemecturenbHoe u
CoueTaTeNIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXEHHUS, PaclpelelUTeIbHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnons3oBanue OyKB Juisi 00O3HAYEHHS HEU3BECTHOTO KOMIIOHEHTA W 3allMCH CBOWCTB
apu(pMETUUECKHUX JICHCTBUM.

Jlenurenu W KpaTHBIE YHUCIA, PA3JIOKCHHE HAa MHOXHTETH. IIpocTeie M cOoCTaBHBIE YHMCIHA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue c octaTkoM.

Crenens ¢ HaTypaJlbHBIM ITOKa3aTCJICM. 3amnmck 4nciia B BUJC CYMMEI pa3spsAaHbIX ClIaraCMbIX.

YucnoBoe BbIpakeHHE. BbIUnCIIEHHE 3HAYECHHI YHCIIOBBIX BBIPAKEHHI; MOPSJIOK BBIIOJIHEHUS
JercTBuid. Vcronp30oBaHue NpH BBIYUCIECHUSX MEPEMECTUTEIIBHOTO U COYETATENIBHOIO CBOMCTB
(3aKOHOB) CJIOKEHHSI M1 YMHOKEHU S, PACTIPEIEIUTEIHLHOTO CBOMCTBA YMHOKEHUS.

Jpoou

[IpeacraBinenne o npodbw Kak crocoOe 3amucu 4acTd BeauduHbL. OOBIKHOBEHHBIE APOOH.
[IpaBunbHBIE U HETIpaBWIbHBIE ApoOH. CMenranHas ApoOk; MPEICTaBICHHE CMEIIaHHON ApOoOH B
BUJE HENpPaBWIBHON JIpoOM M BBINEJIECHHE IIEJIOW YacTH YWCIIAa W3 HEMpPaBWIBHOW JIpOOH.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOM MpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokpaileHre
npob6eii. [IpuBenenue apodbu k HOBoMY 3HaMeHaTen0. CpaBHEeHHE APOOEH.

CrnoxeHue 1 BblUMTaHME JpoOel. YMHOXKEHHUE U JeJeHue Ipo0eii; B3auMHO-00paTHbIE JIPOOH.
HaxoxeHre 9acTu 1eaoro 1 Leaoro o ero 4acTH.

Hecstnunas 3amuck apo6ei. IlpencraBienue AecITUYHOW ApoOM B BHUAEC OOBIKHOBEHHOM.
N3o0pakeHne AECATUYHBIX IpoOel TOYKaMH Ha YHCIOBOM mMpsiMod. CpaBHEHHE IECATUUHBIX
Ipobeii.

Apudmernueckue IeiCTBUS C JeCATUUHBIMU po0siMu. OKpyriieHHe NeCATUYHBIX Ipo0eit.
Pemienne TekcToBBIX 32124

Pemenne TekcToBbIX 33a/1a4 apudmMeTndecKkuM criocodom. Pemienune norndyeckux 3aaad. Pemenue
3a/1a4 epe0opoM BCEX BO3MOXKHBIX BapUaHTOB. Vcrionb30BaHNe MIPH pEIIeHUH 3a1a4 TabJIuLl U
CXEM.

Pemenne 3ala4, COACPKAIUX 3aBUCUMOCTH, CBA3bIBAOIINEC BEJIMYHUHBI: CKOPOCTh, BpCMH,
pacCTodHuE; I€Ha, KOJIMYECTBO, CTOMMOCTD. E,Z[I/IHI/II_IBI HU3MCPCHUA: MACCHI, OG’béMa, OCHBI,
paccTodaHudg, BpEMEHU, CKOPOCTH. CBi13b MCXKAY €CAMHUIaMU U3MCPCHUA Ka}K)IOfI BCJIIMYHHBI.

Penienne oCHOBHBIX 3aJga4 Ha ,Z[p06I/I.
Hpe}ICTaBHeHI/Ie JaHHBIX B BUJIC Ta6.]'II/II_I, CTOJI0YATHIX AuarpamMm.

Haruasinnas reomerpust
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Harnsinuele npexacraBieHuss o (urypax Ha IJIOCKOCTH: TOYKa, HpsiMas, OTPE30K, Jyd, YIoJ,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToi. IIpsmoii, ocTpslid, Tynol U pa3BEPHYTHIN

YTJIBL.

JnuHa oTpe3ka, METpUUYECKUE €IMHULBI JUIMHBL. [[nuHa JTIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA.
M3mepenue 1 NOCTPOCHUE YIUIOB € IOMOILBIO TPAHCIIOPTHPA.

Harnsnnele npexncraBieHuss o (urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK; HPSAMOYTOJIBHUK,
KBaJpaT; TPEYTOJIbHUK, O PABEHCTBE (UTyp.

N300paxkenue ¢uryp, B TOM uucie Ha kierdaroi Oymare. Iloctpoenue xondurypauuii us
qacTeil MpsAMOiA, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KieTyaToil Oymare. Mcrnonbp3oBanue CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHMKA, KBajpara.

[Tnomanp NpsIMOYroJIBHAKA U MHOTOYT'OJIbHUKOB, COCTABJIEHHBIX W3 IPSAMOYIOJBHUKOB, B TOM
yrcine Guryp, n300pak€HHBIX Ha KiIeT4aToi Oymare. EAMHUIIBI n3MEpEeHUs TIIO0MIA 1.

Harnsabie npeacTaBieHns O MPOCTPAHCTBEHHBIX (HUTypax: MPSMOYTOJIbHBIN IMapajuIieseTuIe],
KyO, MHOTOTpaHHUKH. M300pakeHHWe MPOCTEHIINX MHOTOTPaHHUKOB. Pa3BépTkm Kyda u
napayuienenunena. Coznanue Mozeseil MHOrOrpaHHUKOB (13 Oymaru, NpoOBOJIOKH, MJIACTHIINHA U

ap.).

O0BEM IPSAMOYTOJILHOTO NapalIeNienunena, Kyoa. Ennauis! nsmepenus oobéma.
6 KJIACC

HarypanbHble ynciia

ApI/I(bMeTI/I‘leCKI/Ie JEUCTBUSL C MHOT'O3HAYHBIMH HaTypaJIbHbIMU  YHUCJIAMHU. YucnoBeie
BBIPpAXKCHUA, TMOPAJO0K ﬂeﬁCTBHﬁ, HCIIOJb30BaHHe CKOOOK. lcroab30oBaHue IIPpU BBIYUCIICHUAX
MNEPEMECTUTCIIBHOI'O U COUCTATCIIbHOT'O CBOMCTB CIIOKEHHS U YMHOKCEHUSA, paClIpCACIUTCIIBHOTO
CBOMCTBaA YMHOKCHUA. OprrJ'IeHI/Ie HATypaJbHbIX YUCCII.

Jenutenu u KpaTHbIe YUCIIA, HAMOOJBIINN OOUIUN ACNUTENh W HaWMEHbINEee 00Inee KpaTHOE.
JlenuMocTb CyMMBI M IpOU3BEACHUS. [[eneHne ¢ ocTaTKOM.

Jpoou

OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOWMCTBO JpoOM, cokpamieHue napoOeil. CpaBHeHHE U
ynopsiiounBaHue Apodei. Pemienue 3amau Ha HaX0XJIEHUWE YACTH OT LIEJIOT0 U LEJNOro IO €ro
yacTu. [[poOHoe uncno kak pe3ynabTar aeneHud. [IpencraBieHue AecITUYHOM IpoOH B BHJIE
OOBIKHOBEHHOW JIpOOM M BO3MOXKHOCTh IpEACTaBICHUS OOBIKHOBEHHOW JIpoOM B BHJE
necaTHIHOH. JlecsTnyHble NpoOM W MeTpuyecKas cucteMa mMep. ApupMeTHdecKue NeHCTBUS U
YHCIIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMU M JECSITUYHBIMH  IPOOSMH.

OtHomienue. [lenenue B JanHOM oTHOIIEHUH. Macmtal, nponopuus. ITpuMeHeHue mpomnopiuii
IIPU pEIIeHUH 3ajau.

ITonsiTe mpoueHta. BeluncieHne NponeHTa OT BEIWYMHBI M BEIUYMHBI IO €€ IPOLICHTY.
BripaxkeHue mponeHTOB JECATUYHBIMU ApoOsmu. PemeHue 3agad Ha MpoUeHTHL. BoipakeHue
OTHOLLIECHHUS BEJIMYUH B IIPOLICHTAX.

ITono:kuTEABHDBIE H OTPpHUIATEIBbHBIC YUC/IA

[TonoxkurensHble M oTpULATeNbHbIE uyucia. Llenble ducima. Mopgyne uucia, reomeTpudeckas

UHTEpIIpeTanus MoAyns uucia. M3o0paxeHue yucen Ha KOOpPAMHATHOW mpsiMol. YmucioBbie
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npoMexyTku. CpaBHeHue 4ucen. ApudMeTHUYecKHe ACHCTBHS C TMOJOXKUTEIBbHBIMH U
OTpULIATENIbHBIMU YUCIIaMHU.

[IpsMoyronbHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KOOpIMHATHI TOUKH Ha IIIOCKOCTH, adcIucca
u opaunara. [Tocrpoenue Touek u Gpuryp Ha KOOpAMHATHOM IJTIOCKOCTH.

ByKBeHHLIe BbIPAKCHU A

[Ipumenenne OyKB JUIs 3alMCH MaTEeMAaTHYECKUX BBIPAKEHHH M mpeioxeHuil. CBoiicTBa
apudMeTHUecKuX JeHcTBUN. ByKBEHHBIE BBIpOKEHHSI U YHCIOBBIE MOACTAaHOBKH. ByKBEHHBIE
pPaBEHCTBA, HAXOXKACHHWE HEU3BECTHOro KoMMOHEHTa. Dopmynsl; (opMynasl HepumeTrpa Hu
IUIOINAAM IIPSIMOYTOJIbHUKA, KBajpaTa, 00bEMa napajienenunesa u Kyoa.

PemieHne TeKCTOBBIX 3a1a4

Pemenne TekCTOBBIX 33/1a4 apudMeTndeckuM crocodom. Perenue nornyeckux 3agad. Pemenue
3aj1a4 1epebopoM BCEX BO3ZMOXKHBIX BApUAHTOB.

Pemenue 3a1a4, COoACpKAIMUX 3aBUCHMOCTH, CBA3BIBAIOIIUX BCIIMYHUHBI: CKOPOCTb, BPCMA,
pacCTodHuC; ILCHA, KOJIUYCCTBO, CTOHMMOCTL, IIPOU3BOAUTCIBHOCTb, BPCMI, 00BEM pa6OTBI.
Enqunauis: U3MCPCHUA: MACCbl, CTOMMOCTH; PaACCTOAHHA, BPCMCHH, CKOPOCTH. CBs3b MCKIY
CAMHHUIaMHU U3MCPCHUS KaXk/I0M BEIIMYUHEI.

Pemenne 3aaa4, CBA3AHHBIX C OTHOLICHHWEM, MNPONOPHHUOHAIBHOCTHIO BCIHWYHH, IMPOUCHTAMMU,
PEIICHUEC OCHOBHBIX 3a/la4 Ha ,HpO6I/I N IIPOLCHTHI.

OI_IeHKa U TPUKHUIKA, OKPYIJICHHUC PE3yJIbTaTa. CocraBneHue 6YKB6HHLIX BLIpa)KeHI/Iﬁ 10
YCJIOBHUIO 3a/1a4H.

[IpencraBiaeHne AaHHBIX ¢ MOMOIBIO Tabaui U auarpamm. Cton0yarele AMarpaMMbl: YTEHUE U
IIOCTpOoeHne. UTeHNne KpyroBbIX JHarpamMMm.

Haruasinnas reomerpus

Harnsnnele npencraBieHus o Gurypax Ha IJIOCKOCTH: TOYKa, HpsMasi, OTPE30K, JIyd, Yrol,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3anMmHOe pacnonokeHwe JOBYX IPSAMBIX Ha  IUIOCKOCTH, NApaJUICNIbHBIE  IIPSIMBIE,
NEePNEHAUKYJISIPHBIE TIpsMBble. V3MepeHne pacCTOsSHUN: MEXAy ABYMS TOYKAaMH, OT TOYKH 10
IPSIMOM; JUIMHA MapLIpyTa Ha KBaJlpaTHON CETKE.

W3mepeHre ¥ IMOCTPOCHHE YIVIOB C IIOMOLIbIO TPaHCHOPTHpaA. BHIBI TpPEyroJbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYNOYrOJbHBINH; paBHOOEIPEHHBIH, PaBHOCTOPOHHUI.
YeTsIpEXYroIbHUK, IPUMEPBI YETBIPEXYTONILHUKOB. [IpAMOYroapHUK, KBaJpaT: UCIIOIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, AuaroHaneid. M3o0pakeHne reoMeTpudeckux (puryp Ha HEJIMHOBAHHOM
Oymare ¢ MCHOJb30BAHHWEM IUPKYIS, JUHEWKH, YroilbHUKa, TpaHcmoptupa. IloctpoeHus Ha
KJIeT4aTou Oymare.

[Tlepumerp MHoOroyronbHuka. lloHsTHe mom@anu QUIyphl; €IWHULBI W3MEPEHUS IJIOLIAIH.
[TpuOmmk€HHOE U3MepeHHe IUIomagu ¢uryp, B TOM 4HCI€ Ha KBaJpaTHOM CeTKe.
[TpubnmxEHHOE M3MEpEHUE JUTMHBI OKPY>KHOCTH, IJIOLIA I Kpyra.

CI/IMMeTpI/IﬂI I_ICHTpaJ'IBHaH, ocEBasid u 3epKaHLHaH CI/IMMCTpI/II/I. HOCTpOCHI/IC CI/IMMCTpI/I‘{HBIX
duryp.
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Harnsgaple mpencTaBiaeHuss O MPOCTPAHCTBEHHBIX (Hrypax: Mapajvieenune], KyO, mpusMa,
UpaMHJa, KOHYC, IWJIMHJIp, IIap u chepa. M3o0paxkeHne MNpOCTPAaHCTBEHHBIX (UTYD.
[Ipumepsl  pa3BEPTOK MHOTOTPAHHMKOB, LWIMHApa M KoHyca. Co3gaHue Mopenei
MIPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, IpOBOJIOKH, IUIACTHIIMHA U JIP.).

[MousiTue 00bEMa; emMHUIBI H3MepeHus 00béMa. OOBEM MPSIMOYTONBHOTO TapallIeeuIe/ia,
KyOa.

IIJIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUS IPUMEPHOM

PABOYEM ITIPOI'PAMMBI KYPCA (ITO I'OJIAM OB YUEHMS)
JlocTmkenne npeIMeTHBIX pe3yabTaToB ooy4aromumucs ¢ PAC Ha sTane o0ydeHus B OCHOBHOM
HIKOJIE ONPEAeNAeTCS UHAUBUAYAIbHBIMI OCOOCHHOCTSIMH, CBSI3aHHBIMU KaK C OCOOCHHOCTSIMU
MIO3HABATEJILHOM JIEITEIBHOCTH M HEPABHOMEPHOCTBIO PAa3BUTHUS MCUXMYECKUX (YHKUUH, TaK U
COIIMAIbHBIM  OMNBITOM AayTHYHBIX MIKOJBHUKOB. [loaTOMy jgocTHXkeHUE MpeAMETHBIX
pE3yJIbTaTOB KOHKPETHBIM yYaIllMMCSl MOXET HE BCErJa COBIAJaTh C BPEMEHHBIMU IPAaHULIAMU
0o0y4deHus 1o rojiaM oOy4eHusl.

OcBoenne yuyeOHOro kypca «Maremaruka» B 5—0 Kiaccax OCHOBHOM IIKOJBI JOJIKHO
o0OecnieunBaTh JOCTUKEHUE CIAEAYIOLUX MIPEAMETHBIX 00pa30BaTENbHBIX PE3YJbTAaTOB:

5 KJIACC
Yucia 1 BLIYUCJIECHUSA

— [ToHrMaTh W TPABHIBHO YIOTPEOISATH TEPMHHBI, CBS3aHHBIE C HATypaJbHBIMHU
YHCIaMU, OOBIKHOBEHHBIMU U JIECTUYHBIMU JIPOOSIMH.

— CpaBHUBaTh U YNOPSAJ0YMBATH HAaTypallbHbIE UMCIA, CPABHUBATh B IPOCTEUILINX
cilydasix OObIKHOBEHHbBIE IpOOH, AECATUUHBIE APOOH.

— CoOoTHOCUTH TOYKY Ha KOOPJAMHATHOW (YMCIOBOMN) MPSMOI C COOTBETCTBYIOIIUM
el uumcioM M UM300pakaTh HATypalbHblE 4YHCIa TOYKaMH Ha KOOPAMHATHOM (YMCIOBOIN)
IPSIMO.

— BeimonuATe  apudmernyeckue JEHCTBUS C HATypalbHBIMM YHCIAaMH, C
OOBIKHOBEHHBIMHU APOOSIMU B MPOCTEHIINX  CIydasX.

— BbINOMHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYMCICHUN.

— OxpyrisTh HaTypaibHbIE YHCIIA.

Pemnenue TeKCTOBBIX 3a1a4

— Pemarp TekcToBble 3amauM  apu(METHUYECKHMM CIIOCOOOM U € TIOMOIIbIO
OpPraHM30BaHHOI'O KOHEYHOTO repedopa BceX BO3MOKHBIX BAPHAHTOB.

— Pemarp 3agaum, coaepkamue 3aBUCHUMOCTH, CBS3BIBAIOLIME BEIMYMHBI:
CKOPOCTB, BPEMS, PACCTOSIHUE; LI€HA, KOJIMYECTBO, CTOUMOCTb.

— Hcnonp30BaTh KpaTKue 3alUCH, CXEMbl, TaOIHUIbI, 0003HAUEHUSI NPU PELIEHUU
3az1ad.

— [Tonb30BaThcsi OCHOBHBIMU €IMHULIAMU M3MEPEHHUS: II€HBI, MACChl; PAaCCTOSHUS,
BPEMEHM, CKOPOCTH; BBIPAXKAaTh OJHU €UHHIIBI BEJIMUUHBI YEPE3 IPYTHE.

— W3Bnekarb, aHanmu3upoBaTh, OLIEHUWBATh  HMH(OpPMAaLNIO, MPEICTABICHHYIO B
tabnouie, Ha cTojOYaToil aAMarpamMme, HHTEPIPETUPOBATh IPEACTaBICHHBIE JaHHBIE,
MCIIOJIb30BAaTh JIAHHbIE NPU PEIICHUH 3a]1a4.

Haruasinnas reomerpust

— [losnp30BaTbcs T€OMETPUUYECKMMU TOHATUSAMU: TOYKa, HpsiMasi, OTPE3OK, JIyY,
yroJi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

— [IpuBoauTh mNpHMEpPHl OOBEKTOB OKPYKAIOIIETO0 MHpa, HMEMUX (GopMy
U3YYEHHBIX TeOMeTpudecKkux Guryp.
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— Hcnonk30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAaMHU: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIHHA, CTOPOHA, IUArOHallb; C OKPY)KHOCTBIO: pajinyc, AUAMETP,
HEHTP.

- N300paxkaTh W3y4eHHBIC TreoMeTpuYeckne (Uryppl Ha HEITMHOBAaHHOW U
KJIETYATON Oymare ¢ MOMOIIBIO UPKYJIIS U JIMHSHKH.

- HaxomuTe IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHUEM C IOMOIIBIO
JTUHEHKHU, CTPOUTH OTPE3KH 3aJaHHOH JITTMHBL; CTPOUTH OKPY>KHOCTh 33/IaHHOTO pajryca.

- Hcnonp30BaTh CBOMCTBa CTOPOH M YIJIOB NPSMOYTOJNBHUKA, KBajapara Ui MX
MOCTPOCHUS, BEIYMCIICHHS IO U IEPUMETPA.

- Bbuucniate mepuMerp W IUIOHIQNb  KBajpara, MPSMOYrojbHHKA, (QUTYp,
COCTaBIICHHBIX W3 TPSIMOYTOJbLHUKOB, B TOM 4HCIE (GUTYP, W300paXEHHBIX HA KIIETYATON
Oymare.

— [Tonb30BaTbcsi OCHOBHBIMH METPHUYECKMMH EAWHHUIIAMHA W3MEPCHUS JIMHBI,
IUTOINA/IH; BEIPAXKATh OJTHH €AMHUIIBI BETMYMHBI Yepe3 JApyTHe.

— Pacnio3naBathe mapasuienenumen, Ky0, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
peOpo rpaHb, U3MEPEHHS; HAXOAUTh U3MEPEHHSI Mapajliesienurea, Kyoa.

— Beruncnsate 00bEM  KyOa, mapauienenuiena IO 3aJaHHBIM H3MEPEHUSM,
MI0JIb30BAThCS CIIMHUIIAMU U3MEPEHUS 00BbEMA.

— Pemarp HecliOKHBIE 3ala4li Ha HW3MEPEHHE TEOMETPUYCCKUX BEIMYMH B
NPAaKTUYCCKUX CUTYAIUSIX.

6 KVIIACC
Yuciia 1 BIYMCICHUSA

— 3HaTb M IIOHMMATh TEPMHHBI, CBS3aHHBIE C Pa3JIMYHBIMU BHJAMHU YHCEN U
croco0amMu MX 3alHCH, MEPEXOIUTh (€CIH A3TO BO3MOXKHO) OT OJHOM ()OPMBI 3alHMCH YUCIa K
JIPYTOH.

— CpaBHuBaTh U YHOPSAOYMBATH LENblE YHCIA, OOBIKHOBEHHBIE U JECSATHYHBIE
NpoOu, CpaBHUBATh YHMCIIA OJTHOTO U Pa3HbIX 3HAKOB.

— BoinonHATe, coderas YCTHbIE U TNHCbMEHHbIE MpPHUEMBI, apUpMETHUYECKHE
JeMCTBUSL ¢ HATypaJIbHBIMU M IIEJIBIMU YUCIIAMH, OOBIKHOBEHHBIMU M JAECCATUYHBIMU JPOOSIMH,
MOJIO)KUTEIBHBIMU M OTPUILATEIbHBIMU YHCIIAMHU.

— BbruncnsaTe 3Ha4€HHs YMCIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKUAKY U OLEHKY
pe3yibTarta BBIYUCIICHUMN; BBINOJHATH IPEOOpPa3OBaHUs YMCIOBBIX BBIPAKEHUH HAa OCHOBE
CBOMCTB apu(PMETHUECKUX JICHCTBHI.

— CoOTHOCUTH TOUKY Ha KOOPJUHATHON NMPSIMON ¢ COOTBETCTBYIOLIUM € YHCIIOM U
n300paxkaTh YUCJIa TOUKAMU HAa KOOPAMHATHOM NMPSAMON, HAXOAUTh MOYJIb YHCIA.

— CoOTHOCUTH TOUKHM B HPSMOYTOJIBHOM CHCTEME KOOpAMHAT C KOOpIMHATaMH
ITOU TOYKHU.

— OKpyrasTh LieNble Yicia U JeCATUYHbIE po0u, HAXOAUTh MPUOIMKEHUST YHCEelL.
YuciioBble 1 0yKBEHHbIEC BbIPAKECHUS

— [TonumMaTh M ynoTpeONAATH TEPMMHBI, CBSA3aHHBIE C 3alMChIO CTENEHHU YHCIIA,
HaXOJUTh KBagpaT U KyO YHUCIa, BBIYMUCISATH 3HAYCHHS] YHMCIOBBIX BBIPAXKEHHH, COJEpIKAIIUX
CTEIICHHU.

- [Tonb30BaTbcs MpHU3HAKaMU  JI€JIMMOCTH, pacKia/iblBaTh HaTypalbHbIEC YHCIa
Ha MPOCTHIE MHOXKHUTEIIN.

— [Tonb30BaTbes MacmITaboM, COCTABIATh TPOMOPILIUU U OTHOILLIEHHUSI.

— Hcnonb3oBate OyKBbI Ui 0003HAu€HHMs YHMCET MPH 3allUCHd MaTeMaTHYeCKHX
BBIPQXEHHM, COCTABIIATh OYKBEHHBIE BBIPAXKEHHUS M (POPMYJIbl, HAXOAUTh 3HAUECHUS OYKBEHHBIX
BBIPa)KEHUH, OCYILIECTBIISAE HEOOXOAMMBIE MOACTAaHOBKH U Pe0oOpa30BaHUs.
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— Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.
Pemmenne TeKCTOBBIX 32124

- Pemarp MHOroOmaroBple TEKCTOBBIC 3aJaud apUPMETHICCKHM CIIOCOOOM.

- Pemate 3amaum, cBsi3aHHBIE C OTHOLIECHHWEM, MPOMOPIMOHATBLHOCTHIO BEJIMYMH,
MPOIIEHTaMH; pelIaTh TPU OCHOBHBIE 33/1a4U Ha IPOOU ¥ MPOLICHTHI.

- Pemate 3amaum, coaepxanue 3aBUCUMOCTH, CBSI3BIBAIOIIME  BEJIMYUHBIL:
CKOPOCTb, BpEMsl, PacCTOsIHUE, II€Ha, KOJMYECTBO, CTOMMOCTh; MPOU3BOAUTEIILHOCTh, BpEMS,
00béMa PabOThI, UCHOJIB3YsSI apU(METHUUECKHE IEHCTBHSI, OICHKY, NMPUKHUIKY; IOJIb30BATHCS
€MHUIIAMU U3MEPEHUS] COOTBETCTBYIOIIUX BETUYMH.

- CocraBnsaTh OyKBEHHBIC BHIPQKCHHS 110 YCIIOBHIO 33/1a4H.

- W3Bnekarp wHGOpMAIUIO, TMPEACTABICHHYIO B Ta0nWIax, Ha JUHEHHOMH,
CTOJIOYATOW WJIM KPYroBOM JauMarpamMmax, HHTEPIPETUPOBATh IIPEACTABICHHBIC JIaHHBIC,
UCIIOJIb30BaTh JaHHBIC MPU PEIICHUH 3a/1a4.

— [IpeacraBnsaTe wHGOPMAIIMIO C TIOMOIIBIO TaONHI], JUHEHHOW M CTONOYATOM
JarpaMm.

Harnsinnasi reomerpust

— [IpuBoauThs mTpHMEPH OOBEKTOB OKPYKAIOMIETO MHpa, HMEIMUX (GopMy
U3YYEHHBIX TE€OMETPUYECKUX IUIOCKMX W IPOCTPAHCTBEHHBIX (UIYp, IPUMEpPbl pPaBHBIX U
CUMMETPUYHBIX  (Uryp.

— N300pakaTh ¢ MOMOIIBIO LIUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEIMHOBAaHHOU U
KJIeTyaToil Oymare W3y4YeHHbIE IUIOCKHE TeOMETpUYecKne QUrypsl u KOH(HUTyparuH,
CUMMETPUYHBIE (PUTYPBI.

— [Tonb30Barbes reOMEeTPUYECKUMU MOHSTUSIMU: PABEHCTBO ¢buryp,
CUMMETPUS; UCIOJIb30BAaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C CUMMETPUEH: OCh CUMMETPHUH, LICHTP
CUMMETPUHU.

— HaxonuTs BEJIMYMHBI yIJII0B MU3MEPEHUEM C IOMOILBIO TPAHCIIOPTHPA, CTPOUTH
yIJbl 3a/laHHOM BEJIMYMHBI, TOJIb30BAaThCS MpPH PEHIeHUH 3a/Jad TpajyCHOW MepoW YIJIOB;
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, IIPSAMON, pa3BEPHYTHIM U TYIIOM  YIJIBL.

— BbrunucnsaTe AMUMHY JIOMaHOHM, MEpPUMETP MHOTOYTOJIbHHMKA, I10JIb30BaThCs
€AVHHIIAMU U3MEPEHUS JIJIUHBI, BEIPAXKaTh OJHU €IMHUIIBI U3MEPEHUS JUIMHBI YE€PE3 APYyTHE.

— Haxomuth, ucnonb3ys 4epTEXHbIE MHCTPYMEHTHI, PACCTOSHHUSA: MEXAY ABYMS
TOYKAaMHM, OT TOYKH JI0 NIPSAMOM, JUIMHY ITyTH Ha KBaJpaTHON CETKE.

— Boruncnsate  mimomanas  Guryp,  COCTaBIEHHBIX M3  NPSMOYTIOJbHUKOB,
UCMOJIb30BaTh pa30MeHue Ha MpPSMOYTOJbHUKH, Ha paBHbE (UIYpBHI, JOCTpauBaHHE M0
IPSIMOYTOJIbHUKA; TI0JIb30BaThCSl OCHOBHBIMU €MHHUIIAMH U3MEPEHUS TUIOIIAIN; BEIpaXKaTh OJJHU
€VHMIIBI U3MEPEHHUS IJIOUIAIA Yepe3 ApyTHeE.

— PacroznaBath Ha MoOJENSIX W U300paXKEHUSIX MNUpaMHIy, KOHYC, LMIUHJD,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPLIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

- N3o0paxaTs Ha KJIeTYaTON OymMare mpsiMOYTOJIbHBIN Mapajuieenumne].

— Bbruucnare 00bEM NPSAMOYTOJBHOTO Mapajulesenuiena, Kyba, MOIb30BaThCs
OCHOBHBIMHM €IUHHUIIAMH H3MepeHuss o0bEMa; BbIpakaTh OJHU E€IMHUIIBI U3MEpeHus o0bEMa
yepe3 JIpyrue.

— Pemarp HecnoxHbIE 3aa4yll Ha HAXOXKJICHHE T€OMETPUYECKUX BEIMYMH B
IIPAKTUYECKUX CHUTYalMsIX.
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TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO T'OAAM OBYYEHUS)

S KJace
(ue menee 170 u)

HasBanue

pa3nena (Tembl)
Kypca (4ucjio 4acoB)

OcHoBHoOe coaep:xaHue

OcHOBHbBIE BUABbI JECATCJIBbHOCTH Oﬁy‘lalOIIII/IXCH

HartypanbHblie
yuciaa. JledcrBust
¢ HATYPAJIBbHBIMHU
YHCIAMHU

(43 v)

JlecsaTuunas cucremMa
CUHCJICHUS. Pan
HaTypaJbHbIX YyHCeJl.
HarypanbHblii psa.

Yucno 0. HarypambHbie
qycia Ha KOOPAHWHATHOM
OPsIMOU. CpaBHeHue,
OKpYTJICHUE HaTypaIbHbIX
quCel.

Apudmernueckue
JEUCTBUSA c
HaTypaJIbHBIMHU YHCJIAMHU.
CaoiicTBa  HYJIs npu
CIIOKE€HUHW U YMHOKCHHH,
CBOMCTBaA €JMHMIIBI [PHU
YMHO>XEHHUH.
IlepemecTurenbHoE u
COYEeTaTEeJIbHOE CBOMCTBA
CIOXXEHUSI U YMHOXKECHMUS,
pacripeneuTeIbHOe
CBOMCTBO YMHO>KE€HUS.

]_—[eJII/ITeJII/I u KpaTHBIC
qucia, PA3ITOKECHUC
qycjia HaAa MHOXUTCIIHA.

qI/ITaTb, 3alMMCbIBaTh, CPpaBHUMBATL HATypaJIbHbLIC 4YHUCJIIA,

npeajaratb M 00CYKIATh CHOCOOBI  YIOPSAOYUBAHUS
qHCell.

HN306paxkarb KOOPAWHATHYIO MNPSAMYIO, OTMeYaThb 4YHCIa
TOYKaMM  Ha  KOOPJWHATHOW  MpsIMOM, HAXOAUTH

KOOPJAUHATHI TOYKH.
Hccaenosars cBoiicTBa HaTypajabHOro psaa, yucen 0 u 1
IIPU CJIOKEHUU U YMHOXEHUU.

Hcnoab3oBaTs NPaBUJIO OKPYTJICHHS HATYpPaJIbHBIX YUCEIL.
BbinoHATL apudgmMernyeckue AeCTBUA C HATypalbHBIMU
4HCJIIAMHU, BBIYMCJIATH 3HAYECHUSI YUCIIOBBIX BBIPAKECHUI CO
cKkoOKkaMu U 6e3 CKOOOK.

3anucebIBaThL IIPOU3BEACHHE B BHJE CTEIEHU, YUTATh
CTEIIEHH, HCNO0JIb30BATh TEPMHHOJOIUI0 (OCHOBAHUE,
M0Ka3aTeslb), BHIYUCAATH 3HAYEHUS CTEICHEN.

BbINOJIHATE NPUKHUAKY M OLEHKY 3HA4YE€HUM YHCIOBBIX
BBIPpQXXCHUM, NpeaiaraTb U IPUMeHITh NPUEMBI NIPOBEPKH
BBIYMCIICHUM.

Hcnonb3oBarh NpHM BbIYUCJIEHUAX TIE€PEMECTUTEIIBHOE U
COYEeTaTeJIbHOE  CBOMCTBA  CJIOKEHUA W YMHOJKEHUS,
pacipeIeINTENbHOE CBOMCTBO YMHOXKEHUS; GOpMYyJIMPOBATH
U TNPUMEHSITh MNpaBMJA [PeoOpa3OBaHUS  YHCIOBBIX
BBIPpAKEHUII HA OCHOBE CBOMCTB apu(PMETHUYECKUX AECHUCTBUU.
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Jlemenue ¢ OCTaTKOM.
IIpocTteie u cocTaBHBIE
qycia. IIpusnaku

nexumMocT Ha 2, 5, 10,
3, 9.

CrernieHb ¢ HaTypaJIbHBIM
MMOKa3aTeJIEM.

YucnoBble BBIPaXKCHUSI;
HOPSIIOK NCHCTBUM.

Penienue TEKCTOBBIX
3aga4 Ha BCE
apudmeTnyeckue

IOCHUCTBHSI, HA IBUKCHUC
U MOKYIIKH.

HccaenoBarh 4YHUCIOBBIE 3aKOHOMEPHOCTH, BBLIBHIaTh H
000CHOBBLIBATH THUNOTE3bl, (GOPMYJITHPOBATHL O00OOIIEHUS WU
BBIBOABI [0 pe3yJibTaTaM IPOBEAEHHOTO HCCIICIOBAHMUS.
@opmMyIUpPOBATH ONpeaAeeHusl JCIUTEIII W KPaTHOTO,
Ha3bIBATh JICJIUTCIIM M KpaTHbIC 4YHCJA, PACHO3HABATH
MPOCThIE W  COCTaBHbIC 4YwWcia; (GopMyJIUPOBATHL H
NPUMEHATh MNPH3HAKM aeauMoctd Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKCHUS YHCIAa Ha IIPOCTHIC
MHOKUTEIHN, HAXOAMTH OCTATKH OT JICJICHUS W HEIIOJIHOE
YacTHOE.

Pacno3HaBaTh HCTHHHBIE M JIOKHBIE BBICKA3bIBAHUS O
HAaTypaJIbHBIX  YHCJIaX, MNPUBOAUTL  MpPUMePbI u
KOHTPIPUMEPHI, CTPOUTH BbICKA3ZBIBAHUS W OTPHUIIAHUS
BBICKA3bIBAHHI O CBOMCTBaxX HATypalbHBIX UHCE.
KoHcTpynpoBaTh MaTeMaTH4YecKHe MPEIJIOKEHHS C TTOMOIIBIO
CBSI3OK «H», «HAJIHN», «ECHH..., TO...».

PemiaTth TEKCTOBBIC 3ajadul apu(PMETHUESCKUM CHOCOOOM,

HCII0JIb30BaTh 3aBHCUMOCTH MEXIY BEJIMYMHAMU
(ckopocTb, BpeMsl, pPACCTOSIHME; I€Ha, KOJMYECTBO,
CTOMMOCTB U Jp.): AaHAJIM3HMPOBATH U OCMBICJIHMBATH TEKCT
3a/1a4y, nepepopMyIMpoBaTh YCIIOBHE, U3BJIEKATh
HEOOXOIMMBbIE TaHHBIC, YCTAHABJIMBATH 3aBUCUMOCTH MEX]Y
BCIIMYUMHaAMM, CTPpOUTDH JJOT'NYECCKYIO ICIIOYKY
pacCyXIeHUN.

MoaeaupoBaTbh XOJ pEIIEHUs 3aJadd C [OMOIIBIO

pHUCYHKA, CXeMBbl, TaOJIUIIbI.
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IIpuBoauTHL, pa3douparb, OLEHUBATH PA3JIUYHBIC PEIICHUS,
3altucu peI_HeHI/If/’I TCEKCTOBBIX 3aJa4.

Kpurunueckn OLIeHUBATH MMOJIyYEeHHBIN pe3ynbTar,
OCyHIeCTBJATL  CAMOKOHTPOJIb, MpPOBEpsisi  OTBET  Ha
COOTBETCTBHUE yCJIOBUIO, HAXOAUTH OLINOKH.

Pemarp 3aaun ¢ moMOIIbIO 1mepedopa BCeX BO3MOKHBIX
BapUaHTOB.

3HAKOMHUTBCS ¢ UCTOPUEH Pa3BUTHUSI apU(PMETHKU.

HarnaaHaa
reoMeTpus.

JIMHUHU Ha
MJIOCKOCTH
(12 4)

Touka, npsimasi, OTpPE30K,
ny4. JlIomanas.
N3mepenue JJInHbI
OTpE3Ka, METPUUECKHUE
€IMHULIbI U3MEPEHUS
AnuHbl. OKPY>KHOCTh U
KpYT.

IIpakTuueckas padora
«IlocTpoenune y3opa u3
OKPY>KHOCTEN.

Yrou. IIpssMoii, oCTpBhIid,
TYyHOU U pa3BEPHYTHIN

yribl. U3MepeHue yrios.

IMTpakTuueckas padora
«ITocTtpoeHnne yrios».

Pacno3HaBaTh Ha yepTekax, pUCyHKax, ONMMCbIBATh,
HCIIONIB3YSI TEPMUHOJIOTHIO, 1 U306 PaXKaTh C OMOIIIBIO
4epTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE3OK,JIyY,
YTOJI, JOMaHYI0, OKPY>KHOCTBb.

Pacno3sHaBaTh, IpUBOAUTH IPUMeEPBI 00BEKTOB PEAILHOTO
MHpa, UMEIOIUX (POpMy M3yUEHHBIX (GUTYDP, OLLeHUBATb UX
JIMHEUHBIE pa3MepBhl.

N cnoJib30BaTh JUHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTBI
JUISl HOCTPOEHUS ¥ U3MEPEHUSI: USMEPSATD JUIMHY OTpe3Ka,
BEJIMYMHY YTJ1a; CTPOUTh OTPE30K 33JJaHHOM JUTUHBI, yTOJ,
3aJIJaHHOW BEJIUYMHBI; OTKJIAAbIBATh LIUPKYJIEM paBHbIEC
OTpPE3KH, CTPOUTh OKPY>KHOCTB 3aJaHHOTI'O pajauyca.
H306paxaTh KOHQUTYypallUu FeOMETPUYECKUX (PUTyp U3
OTPE3KOB, OKPY>KHOCTEH, UX YaCTEH HAa HEJIMHOBAHHOU U
KJIeTuaroit Oymare; npeaJiaraTh, ONMCbIBATh U
06CYyKAaTh CIIOCOGBbI, AJITOPUTMBbI ITOCTPOCHHUS.
Pacno3HaBaTh U U300paXKaTh Ha HEIMHOBAHHOW U
KJIeT4aToOl Oymare npsiMoii, OCTPBIi, TyIOH, pa3BEPHYTHIH
yIJibl; CPABHUBATD YTIJIbL.

BBIYMC/IATH JUIMHBI OTPE3KOB, JIOMAHBIX.

IloHMMaTh U UCI0JIL30BATh IIPU pEellIeHUH 3a4a4
3aBUCHUMOCTH MEXIy €IUHUIIAMHA METPUYECKONH CHCTEMBI
Mep; 3BHAKOMHUTBCA C HEMETPUUECKUMH CUCTEMAaMU MED;
BbIPAXKaTh /UIMHY B Pa3jIMYHbIX €IMHULIAX U3MEPEHUS.
HcciaepoBaTh Gurypsl U KOHQUTypalMy, UCIOIb3Ys
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(POBBIE PECYPCHI.
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OOBIKHOBEHHBIE
Apoou
(48 4)

Jpo6s. IIpaBuwibHBIC U
HenpaBWJIbHBIE JPOOH.
OCHOBHOE CBOMCTBO
npobu. CpaBHEHUE
JApoOeii.

Cio)xeHHue U BEIYUTaHUE
OOBIKHOBEHHBIX JIPOOCH.
CwmernranHast ApoOb.
VYMHOXXCHHE U ACIICHUC
OOBIKHOBEHHBIX IpOOEii;
B3aMMHO-00paTHbIE
apoou.

Penienne TEKCTOBBIX
3aj1a4, COACPIKAIIUX
apoou. OCHOBHBIC 3a1aUu
Ha ApoOu.

IIpumenenue OyKB Jist
3alMCU MaTEeMaTUYECKUX
BBIPAXXECHUU U
NPEJIOKEHUMN

MoaesupoBaTh B rpadgpuuecKoii, IpeiMeTHOM hopme, ©
IMOMOIIBIO KOMIBIOTEPA MOHSATHUS U CBOMCTBA, CBsI3aHHBIC C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3allUCBIBATh, C)ABHUBATh OObIKHOBCHHbIE
JpoOu, mpeAJiaraTb, 060CHOBBIBATb U 00CY>X/AaTh
CIIOCOOBbI YIOPSIOUYUBAHUS JIPOOCH.

N300pa>kaThb OOBIKHOBECHHBIC JIPOOU TOUYKAMHU Ha
KOOPAMHATHOU IIPSIMON; MCIIOJIB30BATh KOOPIUHATHYIO
NPSIMYIO JUUISI CPaBHEHUS IPOOeit.

®opMysIMpPOBaATh, 3AlIUCLIBATD C IOMOLIbLI0O OYKB OCHOBHOE
CBOHCTBO OOBIKHOBEHHO pOOH; MCMOJIb30BAaTh OCHOBHOE
CBOMCTBO ApOOU TSI COKpAIIeHUs IPOo0eii U MPUBEICHHUS
JIpoOM K HOBOMY 3HaMEHATeNIo.

IIpeacTaB/IATh CMEHIAHHYIO APOOH B BUJIC HENPABUJIBHOMI
U BBLACISTH 1IEJIYIO YacTh YHMCJa U3 HETIPaBWIBHOU JIpoOu.
BbInosIHATH apudMeTHYeCcKHUe AeHCTBUS C
OOBIKHOBEHHBIMH JIpOOSIMU; MPUMEHATHh CBOMCTBA
apupMeTHYecKuX IeUCTBUI IJIsI pallMOHATIU3alluu
BBIYHCJICHUH.

BbINOJIHATH NPUKUAKY U OLE€HKY pe3yJibTaTa
BBIYHCIICHUI; IpeAJiaraTh U NPUMEHSATb NPUEMbI
NPOBEPKHU BbIUUCIICHUM.

IIpoBOAUTB UCC/IEeJOBAHUS CBOUCTB Apobei, onupasich Ha
YHCJIOBBIE DKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOIIBIO
KOMIOBIOTEPA).

Pacno3HaBaThb UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O
Jpo0siX, NPUBOAUTD IPUMEPBbI U KOHTPIIPUMEPHI,
CTPOUTDH BbICKAa3bIBAHUSA 1 OTPUIIAHUS BHICKA3bIBAHUIA.
PelnaThb TEKCTOBBIC 33/1a4H, COZECPIKAIIAE NPOOHBIC
JIaHHBIC, W 3aJ1aYM Ha HaXOXXJIEHHUE YaCTH 1IEJIOTO U [EJIOTO
110 €r0 YacTH; BBISIBJISAITh UX CXO/CTBA U pPa3/INYHsl.
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MoaesmmpoBaTh XOJ peUIeHUs 3aJadyd C I[IOMOIIBIO
pHUCYHKa, CXeMBbI, TaOIUIIbI.

IIpuBOoAUTHL, pas3éupaTb, OLEHMUBATb  pa3JIU4YHBIC
pelIeHus, 3allMCU PEUICHUM TEKCTOBBIX 3aJad.

KpuTndyecKku OLl€eHMBATb  IIOJyYEHHBIM  pe3yibTar,
OCYLIECTBJISITh ~ CAMOKOHTPOJIb, IIPOBEpsisi OTBET HA

COOTBETCTBHE yCJIIOBHIO, HAXOAUTb OIIHOKH.
3HAKOMHUTBCA C UCTOPUEH Pa3BUTHUS apUPMETHKHU.

HarnaaHaa
reoMeTpus.
MHOroyroJibHUKH1
(10 yv)

MHOTOYTOJIBHUKH.
YHeThIpEXYTOJIbHUK,
OpsIMOYTOJIBHUK,
KBaapar.

ITpakTuueckas padora
«llocTpoenue
OpsAMOYTOJIBHHKA C
3aJaHHbBIMHU CTOPOHaAMH
Ha HEJIMHOBAHHOM
oymare».

TpeyronbHuK.

IInomanes u nepumMeTp
NpsIMOYTOJIBHUKA U
MHOT'OYT'OJIBHUKOB,
COCTaBJICHHBIX U3
OpsIMOYTOJIBHUKOB,
€IUHUILIbI U3MEPECHUS
momanu. Ilepumerp
MHOT'OYT'OJIBHHKA.

OnuceIBaTh, UCNOJIb3ys TEPMHUHOJIOTHUIO, U300paXKaTh C
IIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUpPOBaTh U3 OymMaru MHOTOYTOJIbHUKH.
IIpuBOAUTH NpUMeEPHbI OOBEKTOB PEAJIbHOTO MUpPa,
nMermux GopMy MHOTOYTOJIBHUKA, IPSIMOYTOJILHUKA,
KBajparTa, TpeyrojibHUKa, OIL€HUBATb UX JIUHEHHbIC
pa3Mmepbl. BBIYMC/IATB: IEPUMETP TPEYrOJbHHUKA,
NPsSIMOYT'OJIbHUKA, MHOTOYTOJIBHUKA; TLJI0IIA/1b
OpsAMOYTOJIBHUKA, KBaJgparTa.

N3006paxkaTh OCTPOYIrOJIbHbIE, IPSIMOYTOJIBHBIE U
TYHOYTOJIBHbIE TPEYTOJIBHUKH.

CTpouTBb Ha HEIMHOBAHHOM M KJeT4aToi Oymare KBaJpar
nu HpSIMOerJ'IBHI/IK C 3aZIaHHBIMU IJINHAMU CTOpOH.
HccsieaoBaTh CBOMCTBA NPSIMOYTOJIbHUKA, KBaJpaTa My TEM
IKCIIEPUMEHTAa, HAOJIOICHUST, U3BMEPECHUS,
MOJEIUPOBAHUS, CPABHUBATh CBOMCTBA KBajpaTa U
OopssMoyTojibHUKa. KOHCTpyrpoBaTh MaTeMaTU4YeCKUe
npeAJ0KeHHUs C TOMOIIBIO CBSI30K «HEKOTOPBII, «JTF000H.
PaCﬂOSHaBaTb HNCTHUHHBIC U JIOKHBIC BBICKA3bIBAHUS O
MHOTOYTOJIbHUKaX, IPUBOAUTDb IPUMEPHI U
KOHTPITPUMEPHI.

HccieaoBaTb 3aBUCUMOCTD IUJIOMIAIN KBaJpaTa OT JJIUHBI
€ro CTOPOHBI.

VicnoJib30BaTh CBOMCTBA KBAIPATHOU CETKU IS
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nmocTpoeHus puryp; paséuBaThb NPSIMOYTOJIbHUK HA
KBaJIpaThl, TPEYTOJIbHUKH; COCTABJIATh QUTYPHI U3
KBaJIpaTOB MIIPSIMOYTOJIBHUKOB U HAXOAUTh UX IUJIOMIA]Tb,
pa3duBaTh GUTrypbl HA NPAMOYTOJIBHUKU U KBAaJPAThI U
HAaXOJUTh UX TUIOIMIAb.

BeIpakaTh BeIMYNHY IUIOMIAIN B PA3JIMYHBIX €IUHUALIAX
U3MEPEHUsSI METPUUECKON CUCTEMBI MEp, IOHUMATh U
MCIIO0JIb30BaTh 3aBUCUMOCTH MEXy METPUYCCKUMU
eIMHHUIIAMU U3MEPEHUS! TUTOMIA M.

3HAKOMHUTHCA C IPpUMepaMy NPUMEeHEeHUs TUI0MAN U
IepuMeTpa B IMIPAKTHYECKUX cUTyanusx. Pemiatb 3ajgayu us
pealbHOM XU3HU, IpejAJsiaraTh M 06Cy>KAaTh pas-
JINYHbIE CMIOCOOBbI PEIICHUS 3a/1a4.

JdecaTU4HbIE
Apoou
(38 4)

JlecsiTnuHast 3anuch
napooeii. CpaBHEeHHE
JECSITUYHBIX JIPOOCH.

JlencTBHUs C
JICCITUIHBIMH JIPOOSIMH.
OkpyriieHue IeCITUUYHBIX
ApooOeit.

Penienue TeKCTOBBIX
3a/1a4, CoAeprKaIlnuX
apoou. OCHOBHBIE 3a/IaUH
Ha Ipoou.

IIpeacTaBAATH IECATUYHYIO APOOH B BUJIE OOBIKHOBEHHOMH,
4YUTATh U 3allUCbIBAaTh, CPABHUBATD JCCATUIHBIC IPOOH,
npeaJjaratb, 060CHOBBIBATb U 00CY>XAAaThb CIIOCOObI
YOOPSAOYUBAHUS JECATUUYHBIX APOOEii.

N3006paKaThb AeCsITUYHBIE TPOOU TOUKAMH Ha
KOOPAUHATHOU MPSIMOMU.

BbIABJIATH CXO0ACTBA U PAa3/IMYUS TPABUII
apu(pMeTHyecKuX AeUCTBUN C HATYpaAIbHBIMU YHCIIAMU U
JICCSITUYHBIMU IPOOSIMU, OOBSCHATH NX. BBINNOJIHATH
apuMeTHyecKre JeCTBUS C IECITUYHBIMU JIPOOSIMU;
BBINOJIHATb NIPUKHU/KY U OL€HKY pe3yibTaTa
BBIYMCIICHU.

IIpyuMeHATH CBOMCTBA apu(PMETHIESCKUX ASUCTBUN IS
panuoHaIu3aui BEIYUCICHUM.

IIpyMeHATH NPAaBUJIO OKPYTIJIEHUS JIECITUYHBIX ApoOei.
IIpoBOAUTE HCC/IEJOBAHUS CBOMCTB AECITUYHBIX OPO-
Oeil, onmupasiCh Ha YHCIOBBIE DKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO KOMITBIOTEPA), BBIABUIaTh F'MIIOTE3bI U
MPUBOJIUTH UX 0OOCHOBaHMUSI.
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Pacnmo3sHaBaThb UCTUHHBIC U JIOJKHbBIEC BEICKA3BIBAHUS O
Npo0siX, IPUBOAUTD IPUMeEPBbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHUU.
PelnaThb TEKCTOBBIC 33J1a4H, COJIEPIKAIIUE APOOHBIC
JTaHHBIC, ¥ Ha HAXO0KICHHUE YaCTH LEJIOT0 U EJI0r0 IO €ro
4acTH; BBISIBJISATh UX CXO/ACTBA U pa3/IN4HUs.
MoaesiupoBaTh X0 pSIICHUS 3aa491 C TOMOIIBIO
pucyHka, cxeMsbl, Tabauiel. [IpyBOoAUTH, pa36UpaTh,
OLl€eHUBATb PA3JINYHbIC PCIICHHUS, 3aITUCH PCIICHUMN
TEKCTOBBIX 3a/Jad.

OnepupoBaTh JIPOOHBIMH YHUCIIAMH B PEATbHBIX
JKU3HCHHBIX CUTYyallUusAaX.

KpuTH4YeCKH OLeHUBATh NOJYUYCHHBIN pe3yiabTar,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIsi OTBET Ha
COOTBETCTBHUE YCJIOBHUIO, HAXOIUTh OIIUOKH.
3HAKOMUTBCA C UCTOPUEU pa3BUTHUS apUPMETHUKH

HarnaaHaa
reomMeTpus.
Tesa u purypsl
B IPOCTPAHCTBE
(9 4)

MHOrorpaHHUKH.
HN3o0paxxenue
MHOTOIpaHHUKOB.
Monpenu

NPOCTPAHCTBEHHBIX TEI.

IIpsamMoyroabHBIi
napajuiejaenunen, Kyo.
Pa3BépTku xkyba u na-
pasuiesienuIienaa.

IIpakTueckas padorta
«Pa3BépTKa KyOa».

O0BEM KyOa,
OPSIMOYTOJIBHOTO
napa’suieJiemune1a

PacnosHaBaTh Ha YepTekax, pUCYHKaX, B OKpy>KaoLieM
MHUPpe IpsIMOYTOJIBHBIN MapaJsienenune, Kyo,
MHOTOTPaHHUKH, ONMUCBIBATh, UCIOJIb3ys
TEepPMHHOJIOTMIO, OLleHUBAThb JINHEIIHbIE pa3MepBhl.
IIpuBOAUTH NPpUMeEPHI O0BEKTOB PEATEHOTO MHUPA,
nMeronnx (opMy MHOTOT'PAaHHUKA, IIPSIMOYTOJIBHOTO
napasuienenuriena, Kyoa.

HN306paxkaTh ky0 Ha KiIeT4aToi Oymare.

HccnepoBaTh CBOMCTBA Ky0a, MPSIMOYTOJIBHOTO
rapajuieJIeITune[a, MHOTOTPaHHHUKOB, UCTIONIB3YST MOJICITH.
Pacno3HaBaTh M U3006pakaTh pa3BEPTKU Kyda u
napajuienenunena. Moae/iMmpoBaThb Ky0 U napajiiesienuIie 1
n3 OymMard u poYux MaTepHalioB, 06’ bACHATH CIOCO0
MOJAEIUPOBAHUS.

HaxoauThb n3MepeHus, BBIYMCAATD IUIOMAb TOBEPXHOCTH;
00BEM KyOa, MPsSIMOYTOIBHOTO TTapaslielIeTuIe/1a;
MCCJIeA0BaTh 3aBUCUMOCTb 00bEMa KyOa OT AJIUHBI €T0
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pebpa, BbIABUraTbh U 060CHOBBIBATh 'MNOTE3Y.
Ha6/1r04aTh M NIPOBOAUTDL AaHAJIOTUHM MEX]ly TOHSATUAMU
IUTOLIAJIN U 00BEMA, IIEPUMETPA U IIJIOIIA 1 IOBEPXHOCTH.
Pacrno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKa3bIBAaHUS O
MHOI'OrpaHHHUKaX, IPUBOAUTDb IPUMEPHBI U KOHTPIIPUME-
pbl, CTPOUTD BbICKA3bIBAHUA U OTPUIIAHUS
BBICKA3bIBAHU M.

PemiaTb 3a/ja4M 13 peajabHOU KU3HU

IloBTOpEHUE N
006001 eHue
(10 yv)

IToBTOpEeHHE  OCHOBHBIX
NOHATHUA U METOJIOB Kypca
5 kmacca, 0000- mieHHE
3HAHUM

BbIYMCAATh  3HAUYCHUS  BBIPAXKCHHUM,  COJEpIKAIIUX
HAaTypaJbHBbIE YHCJIa, OOBIKHOBEHHBIE M JICCSITHYHBIC
JIPOOH, BBITIOJHATH ITPeoOpa30BaHUS YHUCEII.

BbIOMpaATh CIOCOO6 CpaBHCHHUS YHCEJI, BBIYUCIICHUM,
NPUMEHATb CBOWCTBA apuUMETHYECCKUX JACUCTBUM s
panoHaIH3auu BBIYHCIICHU. OcyuiecTBaATh
CaAMOKOHTPOJIb BBINIOIHSAEMBIX AEUCTBUM M CaMOIIPOBEPKY
pe3yibTaTta BBIUMCIICHUN.

Pemiath 3aja4yM w3 pealbHOW IKU3HH, HNPUMEHSTb
MaTeMaTU4YeCKue 3HAHUA U pelIeHUs 3a7ad U3 JIPyTryux
yueOHBIX IIPEIMETOB.

Pemath 3azayu pa3HbIMM CHOCOGAaMHM, CpPaBHUBATh
CIIOCOOBbI pEIICHHS 3aJlaud, BbIOMPATh PalMOHAJIbHBIA
Crocoo.
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6 KkJaacc
(ne menee 170 )

Ha3sBaHue
pa3aena (TeMsl)
Kypca (4uciio

OcHOBHOe cogeprkaHue

OCHOBHbIE BH/bI JeATEJbHOCTH OGY4YalUIUXCsA

4acoB)
HaTtypaibHble Apudmernueckue BbIno/IHATE apuPpMeTHUIECKHE JeVCTBHUS C
qucaa JICUCTBUSI C MHOT'0O3HAYHBIMU HaTypaJIbHBIMH YUCIIaMH, HAXOAUTh
(30 4) MHOTO3Ha4YHbIMU 3HAYEeHMU YHCIOBBIX BBIPAXKEHUI CO CKOOKaMu U 6e3

HaTypaJbHbBIMH YXUCJIaMU.

YucioBble BIpaXKEHUS,
OOpPsSINOK NEUCTBUM,
HCITOJIB30BaHHUE CKOOOK.
Okpyrienue
HATypaJIbHbIX UHCEJL.

Jlenurenu u KpaTHBIE
qHClIa; HanOOIbIITHHI
oo neJIuTeIb U
HauMeEHBbIIIee 00IIIee
KpaTHOEC.

CKOOOK; BBIYMCJISITh 3HAYEHUS BBIPAKECHUI, COASPIKAIIINX
cTeneHU. BBINO/IHATh NPUKUAKY U OLL€HKY 3HAYCHUN
YHCJIOBBIX BbIpaKCHUM, IPUMEHATb IPUEMBI IPOBEPKHU
pe3ynbTata. Ucnmosib30BaTh IPU BBIYUCIEHUAX
IIEPEMECTUTENIBHOE U COYETATEIbHOE CBOMCTBA CIIOKEHUS U
YMHOKEHUSI, PACTIPEICITUTETBHOE CBOMCTBO YMHOXKEHUS
OTHOCHTEIBHO CJIOKEHHUS, CBOWCTBAa apU(PMETHUECKUX
NEeUCTBUM.
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Pasznoxenue uyncina Ha
HPOCTbIE MHOKUTEIIH.
JleauMocTs CyMMBI U
npousBeaeHus. Jlenenue
C OCTaTKOM.

Perrenme TekcTOBBIX
3aa4

HUccienoBaTh 4MCIIOBbIE 3aKOHOMEPHOCTH, IMIPOBOAUTH
YHUCJIOBBIE OKCIIEPUMEHTHI, BbIABUIraTh U 000CHOBbIBATH
THUIIOTE3bI.

dopMy/IMpPOBATH ONIpeAe/IeHUS JICJIUTENSI U KPaTHOTO,
HanOOJIbIIETO OOIIETO AEIUTEIIS U HAUMEHBIIIETO OOIIETO
KpPaTHOTO, IPOCTOTO0 U COCTABHOT'O YHCEJI; UCIOJIb30BaTh
3TH MOHATHS ITPU PEIICHUHN 3aj1ay.

IIpMMeHATH AJITOPUTMBbI BEIYHUCIICHUSI HAUOOJIBIIIETO
OO0IIIero JIeTuTe sl 1 HAUMEHBIIIETO OOIIET0 KPaTHOTO JABYX
4ucell, aJITOPUTM Pa3JI0KEHUS YUCIIa HA NPOCThIE
MHOKHUTEIIN.

HccaeaoBars ycinoBus genumocTty Ha 4 v 6. Uccieg0BaTh,
06CcyXaaTb, POPMYJIMPOBATbh U 0OGO0CHOBBIBATh BBIBOJ, O
4ETHOCTU CYMMBI, IIPOU3BEJICHUS: ABYX YETHBIX YHCEI, ABYX
HEUYETHBIX YHCJIC, YETHOTO U HEUETHOTO YHCell.
HccieaoBaTrb CBOMCTBA JICJIUMOCTU CYMMBI U
MMPOU3BEJICHUS YHCEII.

IIpuBOAMTHL NPpUMEPHI YHCEII C 3a/TaAHHBIMU CBOMCTBAMU,
pacno3HaBaTh BEpPHbIE U HEBEPHbIE YTBEPKJICHUS O
CBOMCTBaxX YHUCEJ, ONMPOBEPraTb HEBEPHBIC YTBEPIKICHUS C
MMOMOILBIO KOHTPIPHUMEPOB.

KoHcTpyupoBaTh MaTeMaTU4YeCKHe NpeSJI0KEHUS C
TMOMOIIBIO CBS3BOK «M, UMY, «ECIH..., TO...».

PeliaTh TEKCTOBBIE 3aaYi, BKIIOYAIOIIHE ITOHSTHUS
JISTUMOCTH, apu(PMETHUIECKHUM CITOCOOOM, UCTIOIB30BaTh
nepedop BCeX BO3MOXXHBIX BapUAHTOB.

MoaesmmpoBaTh X0/1 PEHICHUS 3a/1a4U C TOMOIIBIO
PHCYHKA, CXEMBbI, TaOJIUIIBI.

IIpuBOANTDB, pa36UpaTh, OLEHUBATH Pa3JINIHbIC
pelIeHusl, 3alUCh PEIICHUN TeKCTOBBIX 3a/ad.
KpuTH4YeCKHM OLleHUBATh I10JIy4YEHHbIN pe3yJIbTaT, HaXxo-
JIATH OIMUOKU, OCYHIECTBISITH CAMOKOHTPOJIb, IIPOBEPSIs
OTBET HAa COOTBETCTBUE YCIOBUIO
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Harnsanas IleprieHauKyIsIpHbIE Pacno3HaBaTh Ha 4epTekaxX, pUCYHKaxX CIIydau B3auM-
reoMeTpus-. npsimele. [lapannenbHbie HOI'O PACIIOJIOXKEHUS OABYX HPAMBIX.
IIpaMbIe HA psimMbI€. H306paKaTh C 1OMOLIbI0O YEePTEKHBIX UHCTPYMEHTOB Ha
IIJIOCKOCTH PaccTostHIE MEKTY HEJIMHOBAHHOM U KJIeT4aTol Oymare ABe IepeceKarou-
(7 4) JBYMSI TOUKAMH, OT ecs NpsIMbIE, NIBE TIAPAIIICIbHBIE NPSMBbIE, CTPOUTE Mpsi-
TOYKH /10 TIPSIMOGH, JUTHHA MYIO, NEPIEHANKYJISIPHYIO JaHHOM.
ITyTH HA KBAJPATHOMN IIpuBOAUTE NPpUMeEPHI NapAUICIbHOCTH U NEPIEHIUKY-
ceTKe. JISIPHOCTH IIPSIMBIX B HIPOCTPAHCTBE.
Pacrno3HaBaTh B MHOI'OYT'OJIbHUKAX MEPIEHAUKYJISAPHbBIC U
IIpumepet psiMbIx B rnapasuieJibHble CTOpOoHBl. U306 paKaTh MHOTOYTOJIb-
HPOCTPaHCTBC HUKHU C NapajyiedbHbIMU, IEPHEHIUKYISIPHBIMHA CTOPO-
HaMH.
HaxoauTh paccTosiHHE MEX/1y IBYyMsl TOUKaMH, OT TOY-
KU J10 TIPsIMOM, JJIMHY ITyTH Ha KBaJIpaTHON CETKE, B TOM
YHUCIIE UCTIONB3YST MUPPOBBIE PECYPCHI
Apo6u OObIKHOBEHHasI IPOOb, CpaBHHUBATh U yNIOPAA04YUBATH JpoOH, BBIGUPATH CIIOCO0
(32 4) OCHOBHOE CBOMCTBO CpaBHEHUSI APOOEH.

pobu, CoKpalieHue
npobeii. CpaBHEeHHE U

YIIOpsiIOUMBaHUE JIPOOeEii.

Jecsituunbie 1podu u
MEeTpHUYEeCcKasl cucreMa
Mmep. ApudmeTuyecKkue
JEUCTBHUS C
OOBIKHOBEHHBIMH U
JIECSITUYHBIMU JIPOOSIMHU.

OtHomenue. Jlenenue B
JJTaHHOM OTHOLLIEHUH.
Macuira6, nponopuusi.

I[HonsiTHE TIpOlLICHTA.
Brruncnenue nponeHra
OT BEJINYUHBI U
BEJIMYHUHBI 110 €€

IIpeacTaB/IATH AeCITUYHBIE IPOOH B BUJIE
OOBIKHOBEHHBIX JIpoOel 1 OOBIKHOBEHHBIE B BHU/IE
JIECATUYHBIX, MCN0JIb30BaTh 3KBUBAaJ/IEHTHbIE
npejcTaBJeHUs ApOOHBIX YHCe TIPU UX CPAaBHEHUH, NIPU
BbIUMCIeHUAX. UCIO/IB30BaTh AeCsITUYHBIE 1pOOU MpU
npeoOpa3oBaHUM BEJIUYUH B METPUUECKOI CUCTEME Mep.
BbIno/IHATH apuPpMeTHUIECKHE JeVCTBUS C
OOBIKHOBEHHBIMHU U JECATUYHBIMU JAPOOSIMHU.

BBIYMCJ/IATH 3Ha4Y€HUS BBIPAKECHUM, COAECPIKAIIUX
OOBIKHOBEHHBIE U J€CSITUYHbIE JPOOH, BHITIOIHATH
npeoopazoBaHus ApoOei, BBIGUPATb CIOCO0, IPUMEHATH
CBOMCTBA apu(PpMETHUIECCKUX JTCUCTBUU T
panroHaIu3aiyi BEIYUCIICHUH.

CocTaBJ/IATh OTHOILLIEHHUS U IPONOPLNUH, HAXOAUTb OTHOIIICHUE
BEJIWYMH, JICJIUTh BEJIMUMHY B JIJAHHOM OTHOILIEHUH.
HaxoauTh 3KCIlepUMEHTaJ/IbHbIM IIyTEM OTHOIIIEHUE
JUIMHBI OKPY>KHOCTHU K €€ auaMeTpy.
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MPOLIEHTY.

Pemenune TeKCTOBBIX
3aja4, COJICP KAIINX
ApOOH U TPOIICHTHI.
IIpakTnueckas padorta
«OTHOILIIEHHUE NIIUHBI
OKPY’KHOCTH K €€
AuaMeTpy»

HHTepnpeTupoBaTh MacuTad Kak OTHOLIEHUE BEJIUYHH,
HaXoAUTb MaciiTab IUTaHa, KapThl U BEIYUCIIATH
paccTostHUsl, UCMOJIB3Ysl MacuITao.

OGBACHATD, YTO TAKOE IPOLICHT, YIIOTPEOJISATH O0OPOTHI
peYH CO CIIOBOM «IIPOLICHT». BbhIpakaTh NpPOIEHTHI B
poOsiX U ApoOU B MPOLEHTAX, OTHOIICHHUE ABYX BEJINYHH B
MPOIIEHTaX.

BBIYHC/IATH NIPOIECHT OT YHCJIA U YHUCJIIO IO €ro MPOLIEHTY.
OKpyrjsaTh 1poOH U MPOLEHTHI, HAXOAUTH MPUOITUKESHUS
qucel.

PeniaTh 3aa4M Ha 4acTH, IIPOLEHTHI, IPOMOPIIHH, HA
HaxXxOo>KJIeHWe ApoOu (IPOIEeHTa) OT BEIMYUHBI U BEJINUNHBI
1o e€ napodu (MpoIEeHTy), APoOU (IIPOLEHTA), KOTOPHIHI
COCTAaBJISIET OJIHA BeJIMYMHA OT apyrou. IIpyuBOAUTS,
pa3oupaTh, OILeHUBATD PA3IUYHbIC PEIICHUS, 3aITUCH
pEelIEeHMI TEKCTOBBIX 3aJad4.

N3BsiekaTb MHPOPMALHUIO U3 TaOIUIL U TUarpaMM, UH-
TEepOpeTUpOBaTh TAOJIUYHBIE JaHHbIC, ONPEACIISATh Hau-
OoJiblllee M HAMMEHBIIICE M3 MPEACTABICHHBIX JaHHBIX

HarnaaHaa
reoMeTpus.
CummMmeTpus
(6 1)

OceBasi cMUMMeETpPUS.
ILlenTpanbHas
CUMMETpHUSL.

ITocTpoenue
CUMMETPUYHBIX QUTYD.

IIpakTueckas padota
«OceBasi CUMMETPHUSI.

CummeTpus B
IIPOCTPAHCTBE

Pacno3HaBaTh Ha yepTexax U U300pakeHUsIX,
M3006pa>KaTh OT PyKH, CTPOMUTB C IOMOIIbIO
HHCTPYMEHTOB QUTYypy (OTPE30K, JOMaHYIO, TPEYTOJIbHHUK,
NPSIMOYTOJIBHUK, OKPY>XHOCTb), CAMMETPUYHYIO JJTaHHOU
OTHOCHUTEJIBHO MPSIMOM, TOYKH.

HaxoauTh NpUMepbl CUMMETPUHN B OKPYKAIOIEM MHUPE.
MoaesmpoBarthb u3 6ymaru Ase pUrypbl, CHMMETPUYHbBIE
OTHOCHUTEJBHO NPSIMON; KOHCTPYMPOBATh I€OMETPUUYECKUE
KOH(pUTYypalluu, UCIMOJIb3YysI CBOMCTBO CUMMETPHUHU, B TOM
YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccieaoBaTh CBONMCTBA U3YUYEHHBIX (DUTYDP, CBSI3aHHBIC C
CUMMETpHUEH, UCITONb3YSs DKCIIEPUMEHT, HaOII0AeHUE,
MOJICJIMPpOBaHUE.

OGOCHOBBIBATh, ONPOBEPTraTh C TIOMOIIBIO KOHTPIIPUME-
pOB YTBEPIKJIAEHUsSI O CUMMETPUU PUTYDP
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BeipakeHusi C I[Ipumenenue OyKB st Hicnosib30BaTh GYKBBI 11 0003HAYCHHUS YHCEIT, TIPU
O6ykBamu (6 3aIlMCH MaTeMaTUYECKUX | 3alUCH MAaTEMaTHYECKHX YTBEP>KICHHUU, COCTABISATH
4) BBIpXXECHUU U OyKBEHHBIE BBIPA)KEHUS O YCJIOBHUIO 3aa4H.
OpEeIJIOKEHU M. Hcciiea0BaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
BykBeHHBIE BBIpaKCHUS HMCMOJIL30BaTh OYKBBI JUISI UX 3aITUCH.
U YU CIIOBBIC BBIYHC/IATH YMCI0OBOE 3HAaUCHHE OyKBEHHOT'O BBIPAKEHUS
MMOJICTAaHOBKH. IIpU 3aJaHHBIX 3HAYCHUSX OYKB.
ByKBeHHbIE paBEHCTBA, 3anuceIBaTh GOPMYJIbI: IEPUMETPA U IIIONIATH
HaXOXJCHUC MPSIMOYTOJIBHUKA, KBaJIpaTa; JUTMHBI OKPY>XHOCTH,
HEM3BECTHOIO TUTOIIAN KPYyTa; BHINOJIHATL BIYMCIEHHS 110 STHM
KOMIIOHEHTa. POpMyJIbI dbopmynam. CocTaBAATH POPMYJIbI, BEIPAXKAIOIIHNE
3aBUCUMOCTH MEXY BEJIMUMHAMH: CKOPOCTh, BPEMSI,
paccTosiHue; eHa, KOJIU4eCTBO, CTOUMMOCTH;
MMPOU3BOUTEIILHOCTD, BPEMsI, 00BEM pabOTHI; BHITIOIHATH
BBIYHCIICHHS 110 3TUM (Popmyiam.
HaxoauTh HEU3BECTHBIN KOMIOHEHT apu(PMETHIECKOTO
JICHUCTBUS
HarsiaagHas YeTbIpE€XYTOJIBHUK, N3006paxkaTh Ha HETUMHOBAHHOH M KJIETYaTOI Oymare c
reomMeTpus. MIPUMEPHI HCMOJIb30BAaHUEM YE€PTEKHBIX HHCTPYMEHTOB
durypsel Ha 14 4eThIPEXYTOJIBbHUKOB. 4EeThIPEXYTOJbHUKH C 3aJaHHBIMU CBOMCTBAMHU: C
nockocTH (14 1) [TpssMOYTOJILHUK, rmapajuieIbHBIMU, NePIICHINKYJISIPHBIMA, PaBHBIMU

KBaJIpaT: CBOMCTBa
CTOPOH, yIJIOB,
auaroHalci.

N3mepenue yrioB. Buabl
TPEYTOJIbHUKOB.

Ilepumerp
MHOTOYTOJIbHUKA.
I[Tnomane puUrypsl.
dopmyIiel IepuMeTpa 1
MJIOIA N
OpPsIMOYTOJIBHUKA.
ITpubmmxEnHoe n3-

CTOPOHaAMH, NPSMBIMHU yIJIaMU U Jp., PABHOOEIPEHHBII
TpeyroiasHUK. [Ipeasiaratb M 06CYyXAaTh CIIOCOODI,
QJITOPUTMBI TTIOCTPOCHUSI.

HccieaoBaTh, HCIIOJIB3YS S9KCIEPUMEHT, HAOII0/ICHHE,
MOJIeITMpOBaHNE, CBOMCTBA IPsIMOYTOJILHUKA, KBagparTa,
pa3buBaTh Ha TpeyroiabHUKH. OGOCHOBBIBATh,
ONMpoBepPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPKICHUS
O IPSIMOYTOJIBHUKE, KBaJ[paTe, paClO3HaBaThb BEPHBIC U
HEBEPHBIEC YTBEPKIACHHUS.

HN3MepATHh U CTPOUTD C TOMOIIBIO TPAHCTIOPTHPA YTJIbI, B
TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATDb YTJIHI,
pacno3HaBaThb OCTpHIC, NIPsIMBIE, TYIIbIE, Pa3BEPHYTHIC YIJIbIL.
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MEpeHHUe TUIoniaau
buryp.

IIpakTuueckas padorta
«Ilmomane kpyra»

Pacno3sHaBaTh, U300paxKaTh OCTPOYTOJIbHBIN,
MPSIMOYTOJIBHBIN, TYITOYTOJIbHBIN, paBHOOEAPEHHBIN,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BBIYMC/IATD IEPUMETP MHOTOYI'OJIBHUKA, IJ10IA1b
MHOI'OYT'OJIbHUKA pa30MEeHUEM Ha NPAMOYTOJIbHUKHU, HA
paBHBbIE (PUTYpPBI, UCIIOJIB30BATh METPHUYECKHUE €IMHUIIBI
U3MEPEHUs JUINHBI U 1utomaay. Ucmosib3oBaTh
NpUOGIMKEHHOE U3MepPeHHUe JUIMH U IJIoIaield Ha
KJIeT4aTON Oymare, IpUOIIMHKEHHOE NU3MEPECHUE JUUTUHBI
OKPY>KHOCTH, IUIOIIAAN Kpyra

I[NonnoxxKuTeEe/bHbIE
"
oTpULAaTe/IbHbIE

yucaa
(40 4)

ILlensie yncna. Monyinb
4uciia, FeOMeTpu4decKas

HnHTCPpIHIpCTAllUSd MOIAYJIA.

YHucnoBeie rmpomMe-
XKYTKH.

ITonoxxurenrHbBIE U
OTpUIIATEIbHBIC YHUCJIA.
CpaBHeHue
MMOJIOKUTEIBHBIX U
OTpULIATEJIbHBIX YHCEII.
Apudmernueckue
JCUCTBUSIC
IMMOJIOKUTEIBHBIMHA U
OTpHUIIATESIIBHBIMU

YU CJIaMH.

Permmienue TekCTOBBIX
3aa4

IIpuBOAMTHL NPpUMEPHI HCIOJB30BaHUS B PEAJIbHOU KU3- HU
HOJOKUTEIBHBIX U OTPULATEIBHBIX YHUCEI.

HN300pa>kaThb 1iebIe YHCJIa, TTOJIO)KUTEIBHBIC U
OTpULATEIbHBIE YUCIIAa TOYKAMM Ha YUCJIOBOM IPSIMOM,
MCIOJIB30BAaTh YHUCJIOBYIO ONPSIMYIO /ISl CPABHEHUS
quCcel.

IIpuMeHATH NpaBUJIa CPaBHEHUS, YIIOPAAO0YUBATH LICIIbIE
4ucia; HAX0AUTh MOJYJIb YHUCJIa.

dopMy/IMpPOBATH IPABUJIA BHIYHUCIIEHUS C TTOJIOKUTEIb-
HBIMHM U OTPULIATEJIbHBIMH YHUCJIaMU, HAXOAUTh
3HAYE€HMU S YMCIOBbIX BBIPAXXEHUU, COAECPIKALLUX
JEUCTBUSAC MOJIOKUTEIBbHBIMU U OTPULIATEIIBHBIMU

YU CJIaMHU.

IIpuMeHATb CBOMCTBA CJIOXKECHUSI 1 YMHOXXEHUS JIJIsT
nmpeoOpa3oBaHUsI CYMM U MPOU3BEICHUN
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IIpeacraBiieHue ITpssmoyronbHas OOGBACHATD U WJJIIOCTPUPOBATD MOHATHUE TIPIMOYTOILHON
AAHHBIX crcTeMa KOOpAHUHAT Ha CHCTEMBI KOOPpAUHAT HA IVIOCKOCTH, UCIIOIb30BaTh
(6 1) m1ockoctu. Koopaunarsel TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPANHATHOMN INIOCKOCTH
TOYKH Ha IJIOCKOCTH, TOYKH M (PUTYPBI IO 3aJaHHBIM KOOpJAHUHATaM, HAXOAUTh
abcruycca U opJayuHara. KOOPAWHATHI TOUEK.
CTon64aTbie 1 KPYroBbIC YuTaTh cToj04YaThie U KPYTrOBbIE€ JUArPAMMBI;
JMarpaMMB. HMHTEepIpeTUPOBATH JaHHbIC; CTPOUTD CTOJIOYATHIE
Tpakruueckas paGora nuarpamMbl. UcmoJsib3oBaTh HHGpOpPMaLHIO,
«TlocTpoeHue IIPEACTABJIEHHYIO B TA0JIMIAaX, HA JUarpaMMax st
JHATPaMM». Penienue peIICHMA TCKCTOBLIX 3aJa4 U 3a4a4 U3 pCaJIbHOU KHU3HU
TEKCTOBBIX 3a/ad4,
coleprKalinux JaHHbIE,
PEICTABICHHBIC B
TabJULAaX U Ha aua-
rpamMmmax
HarsisaagHasa IIpssmoyTroabHbBIN Pacrno3HaBaTh Ha 4yepTekax, pUCyHKax, OMMUChIBATh
reoMeTpus. napaJienenunen, Kyo, NUpamMuly, IpU3My, HUINHJP, KOHYC, Iap, U300paKkaTh
durypel B npusma, nupamMmuaa, UX OT pyKH, MOAE/JIMPOBaTh 13 OymMaru, IJacTHJINHA,

npocrpaHcTBe (9 4)

KOHYC, HWJINHAP, Iap U
cdepa. NM3o0pakeHue
HOPOCTPAHCTBEHHBIX
puryp. Ipumepsl
pa3BEPTOK
MHOT'OI'PaHHHUKOB,
OUJIMHIpa U KOHYyca.

IIpakTnueckas pabora
«Coznmanune moaenei
MMPOCTPAHCTBEHHBIX
buryp».

IToasiTe 00BEMA;
€IMHUIIBI U3MEPEHUSI
o0bpEma. OOBEM TIpsIMO-
YTOJIBHOTO

npoBooKHU U Jp. [IpUBOANTE NpUMepbl 00HEKTOB
OKPYKAIOIIET0 MUpPA, UMEIOIIMUX (POPMBI Ha3BAHHBIX TEJl.
Hcnos1ib30BaTh TEPMHMHOJIOTHIO: BEpIINHA, peOpO, IT'PaHb,
OCHOBaHME, BbICOTA, paguyC U JUaMETp, pa3BEPTKA.
H3y4aThb, UCIOJIb3Ys SKCIIEPUMEHT, HaOIIOeHUE,
U3MEPEHUE, MOJECIUPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U
ONMCHIBATHh CBOMCTBA HA3BAaHHBIX TEJ, BBIABJIATD
CXO/CTBA U PA3JIMYUSA. MEXYy TUPAMUIOU U IIPU3MOU;
MEXy UMIMHAPOM, KOHYCOM M LIApOM.

Pacno3HaBaTh pa3BEépTKU napajuiejienunesia, Kyoa,
IIPU3MbI, TUPpaMAbl, KOHyCa, IAUJIUHIPA;
KOHCTPYMPOBATH JIaHHbIE T€Jla U3 Pa3BEPTOK, CO31aBaTh
ux mojzenu. Co3maBaTh MOAEJIM NPOCTPAHCTBEHHBIX QUTYP
(13 Oymaru, mMpoBOJIOKHU, IJIACTUJIIMHA U JIp.)

H3MepAaTh Ha MOAe/IAX: JIUHBI pEOep MHOTOTPAHHUKOB,
JUaMeTp niapa.
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napajuiesaenunena, kyoa, | BelBoauTbh popMyJ 1y o0bEMa IPIMOYTOIBHOTO
dopmyiter 0O0BEMa napauieJIeIuIea.

BoeryucaaTb no ¢gopmysiam: o66EM IPIMOYTOIBHOTO
rapajuiesienurie/ia, Kyoa; UCIoJib30BaTh CIMHUIIBI
U3MepeHus: 00bEMa; BBIYUCISTh OObEMEBI Tell,
COCTaBJICHHBIX U3 KyOOB, ITapajuielIeUIIe/IOB; pelmaTh
3aJa4M C peaJbHbIMU JaHHBIMU

IloBTOpEHUe, IToBTOpEHME OCHOBHBIX BBIYMCJ/IATH 3HAUCHHUS BBIPAXKEHUM, COZEpIKAIIUX
o6o61ieHue, MNOHSATUHN U METOJOB HaTypaJjibHbIC, LEJIbIe, MOJIOKUTEIbHbIE U
cucTeMaTHh3anusa KypcoB 5 u 6 kiaccos, OTpHULIATEIIbHBIC YHCJIa, OOBIKHOBEHHBIC U JICCATUYHBIC
(20 4) o0o0mieHue u ApOOU, BBITIOJHATH MPeoOpa3oBaHUs YHUCEIT U
cucTeMaTHu3alus BBIPAXXCHUM.
3HAaHUU BbIiOMpaTh CIIOCOOG CpaBHEHHUsS 4YHCEJI, BBIYHCICHUH,

NPUMEHSTb CBOMCTBA apu(PpMEeTHYSCKUX JICUCTBUM IS
palMoHaIN3alui BBIYHUCIICHUH.

PewmiaTh 3a4a4M U3 peaabHON )XU3HU, IPUMEHATH
MaTeMaTHU4YeCKHe 3HAHUA s pelieHus 3ajad U3
JNIPYTUX OPEIMETOB.

PemaThb 3aa4v pa3HbIMM CI0CO6aMH, CPABHUBATh,
BbIOHPATh CNOCOOGBI PECIICHUS 3aJI1a4H.

OcymecTB/JIATh CAMOKOHTPOJIb BBINIOJHIEMbIX JIEHCTBUI U
CaMONPOBEPKY pE3yJibTaTa BEIYUCIICHUU

B pasnene TemMaTuueckoro miaHMpoOBaHUS pabodeil mporpamMmbl JOJDKHA OBITh 3alNIAaHMPOBaHA MaKCUMaJlbHAs BU3yallU3allUsl MaTepuaa,
JOJDKHBI OBITh YUYTEHBI BO3MOXXHOCTH MCIOJI30BAHUS AJEKTPOHHBIX (LHU(PPOBBIX) 00pa30BaTENbHBIX PECYpPCOB, SBISIOMMUXCA y4eOHO-
METOJAMYECKMMH  MaTepuajlaMM, peaausylolluMu auaaktudeckue Bo3moxxHoctn MKT, conaepkaHume KOTOPBIX  COOTBETCTBYET
3aKOHOJIaTeIbCTBY 00 00pa3oBaHUM (BUAEOMATEpHUANIbl, MYJIbTUMEIUIHBIE IPOTPAMMBI, JIEKTPOHHbIE YUEOHUKH U 3aJJaYHUKU, SJIEKTPOHHbIE
OMOIMOTEKH, BUPTYyaJIbHBIE J1a00paTOPHUH, UTPOBBIE IPOrPaMMBbl, KOJUIEKIIMU HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB).
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MMPUMEPHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA» 7-10
KJIACCBI.
HEJIU U3YUYEHUSA YYEBHOT'O KYPCA
AnreOpa sSBISETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00ECIIeUnBaET U3YUCHHE
JNPYTrUX TUCIHIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK M TYMAHHTApHOTO IIMKIIOB, €€ OCBOCHHUE
HEOOXOAUMO ISl TIPOJOJDKCHUsT O0pa3oBaHHMs W B IOBCETHEBHOW JKWU3HU. Pa3Butne Yy
00y4aromuXcsi HAYYHBIX MPEICTABICHHA O MPOUCXOXKICHUM W CYHIHOCTH alreOpanvecKux
abcTpakiuid, crocode OTpakeHUsI MaTEMAaTUYECKON HAYKOH SBJICHUN U MPOLIECCOB B MPUPOJE U
o0IIecTBe, POJIM MaTEMaTHYECKOrO MOJICIIMPOBAHUS B HAYYHOM IIO3HAaHUM M B IPAKTHKE
CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS U KAUECTB MBIIIJICHUS, HEOOXOIUMBIX
JUIA aJianTallid B COBPEMEHHOM IMQpOBOM oOmecTBe. M3yueHune aireOpbl eCTECTBEHHBIM
o0pa3oM obecrieunBaeT pa3BUTUE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JICHCTBUSL U BBIBOJBI, (OPMYIIHPOBATh yTBEepkAeHUS. OcBOCHHE Kypca anreOpsl oOecrieunBacT
PasBUTUC JIOTHYCCKOI'O MBINUJICHUA 06yqa1011mxcsl: OHM HUCIHOJB3YKOT ACAYKTHUBHBIC U
WHAYKTUBHBIE PACCYXJICHUS, 00OONICHHE W KOHKPETH3AIMI0, a0CTparupoBaHUE W aHAJIOTHIO.
OOyueHue anrebpe mpeAnoaracT 3HAYUTEIBHBIM OO0BEM CAMOCTOSITEIIBHOM ACSITEIBHOCTU
00y4aromuxcsi, TOITOMY CaMOCTOSITEIIbHOE PELICHHE 3a7ad €CTECTBEHHBIM 00pa3oM SBIISIETCS
peanu3anue AeaTeIbHOCTHOTO PUHIUITA O0yYCHHS.

B crpykType mporpamMmbl y4eOHOro Kypca «AureOpa» OCHOBHOM MIKOJBI OCHOBHOE MECTO
3aHUMAKOT COCPIKATEILHO-METOMUECKUE JIMHUU: «UHcaa ¥ BBIYUCICHUS»; «AJreOpandeckue
BBIDOKCHUSNY; «YpaBHEHHs M HepaBeHCTBa»;, «DyHkuumy». Kaxkmas w3 3THX colepKaTeabHO-
METOJAMYECKUX JIMHUN Pa3BUBACTCS HA MPOTSDKEHUHM TPEX JIET M3YYCHHUs Kypca, €CTECTBEHHBIM
00pa3oM MeperuieTasich ¥ B3auMOJICHCTBYsI C APYTMMH €ro JUHHUSIMH. B Xoze u3yueHus Kypca
00y4aromuMCs TIPUXOJAUTCS JIOTUYECKH PACcCyKIaTh, UCIIOIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN
s3bIK. B CBSI3U ¢ ATHM 1eecoo0pa3HO BKIIOYUTH B MPOrpaMMy HEKOTOpPBIE OCHOBBI JIOTHKH,
MIPOHUBBIBAIOIINE BCE OCHOBHBIE pa3Jiebl MAaTEMAaTHUECKOTO 00pa3oBaHMs U CIOCOOCTBYIOIIHE
OBJIAJICHUIO 00YYAIOIIUMHUCS OCHOB YHUBEPCAJIHLHOTO MaTEeMaTUYECKOTO s3bIKa. TakuM oOpazom,
MO>XHO YTBEpXIaTh, YTO COJEPKATEIbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Anredpar
SBIISIETCS] €T0 MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue nuHUM «Yucaa U BBIYMCIEHUS» CIIY>)KUT OCHOBOW JJIsl JAJbHEMILEro HU3ydeHHs
MaTEMAaTuKH, CHOCO6CTByeT Pa3sBUTHUIO y 06yqa}01111/1xcs[ JIOTUYCCKOI'O MBIIIJICHUSA,
(GbOpMUPOBAHUIO YMEHHSI TOJIb30BAThCA AITOPUTMAMH, a TaKKe MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX JJI MOBCEIHEBHOM KM3HHU. Pa3BUTHE MOHATHUS O YMCIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAlMOHAIBHBIMM U HPPALUOHATBHBIMU YUCIaMH, (HOPMUPOBAHHUEM
MPEJICTABICHUI O IEHCTBUTEILHOM YHCIe. 3aBeplIeHIe OCBOSHUS YUCIOBOM JIMHUN OTHECEHO K
cTapiieMy 3BeHYy 0011ero oopa3oBaHus.

CopepxaHue IByX alredpandeckux JUHUM — «Anredpanyeckue BhIpAXKECHUS» U «YpaBHEHUS U
HEPaBEHCTBA» CIOCOOCTBYET (OPMHUPOBAHHMIO Yy OOYUYAIOIIUXCS MaTEeMaTHYECKOTO armapara,
HEOOXOaUMOro  JUIsi  pelIeHHus  3aJad  MaTeMaTUKH,  CMEXHBIX  TNpPEAMETOB U
MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4y. B OCHOBHOH miKojie y4eOHBIN MaTepuan rpyHnIupyeTcs
BOKPYT pallMOHAJIbHBIX BhIpaKeHUH. AnreOpa 1eMOHCTpUPYET 3HAYEHNE MAaTEMAaTUKH KaK sI3bIKa
JUISL IOCTPOCHUSI MaTEMAaTUYECKUX MOJIeNIel, OMKMCaHus POLECCOB U SIBICHUN pealbHOr0 MUpA.
B 3agaunm oOydeHus anrebpe BXOAAT TakkKe JajbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO
MBILUIEHHSI, HEOOXOAUMOTO, B YaCTHOCTH, JIJIi OCBOEHHUSI Kypca MH(POpPMATHKH, U OBJaJCHUE
HaBbIKAMHU JIEAYKTUBHBIX paccyxkieHuil. [IpeoOpazoBanue CHUMBOJIBHBIX (OPM BHOCUT CBOI
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cienuuUecKkuii BKJIAJ B Pa3BUTHE BOOOpPaKEHHUS, CIIOCOOHOCTEH K MaTeMaTHUYeCKOMY
TBOPYECTRBY.

Cognepxanne (QyHKIHOHATHHO-TPAQUICCKONW JMHUM HAICIICHO HA TMOJTYYCHHE IIKOIbHHUKAMH
3HaHUHA 0 (PYHKIUSAX KaK BOKHEHIICH MaTeMAaTUYECKOW MOJEH ISl OMIMCAHUS U MCCIICTOBAHUS
pa3HOOOpa3HBIX MPOIECCOB U SIBICHUU B mpupoje U oluiectBe. M3yueHue »Toro marepuaia
CIOCOOCTBYET Pa3BUTHIO Y OOYUYaIOIIUXCSl YMEHHUS HCIOJIb30BaTh PA3IUYHbBIC BBIPA3UTEIIbHbBIE
CpeICTBa sI3bIKa MaTEMaTHUKU — CIIOBECHBIC, CHUMBOJIMYECKHE, rpaduueckue, BHOCUT BKJIad B
(dbopMUpOBaHUE TIPEJICTABICHUI O POJIM MATEMATUKH B PA3BUTHUN ITUBUIIH3AINH U KYJIBTYPHIL.

B kypc «Anrebpa» Takxke BKIIOUeH paszen «BepodTrHocTs U craTucTuka». ConepkaHue
9TOr0 pasjiena HaleleHo Ha (OPMHUPOBAHHME YMEHMsS BOCIPUHUMATh U KPUTHYECKU
aHATM3UPOBaTh HMH(POPMALMIO, MPEACTABICHHYI0 B pasIUYHBIX (opMax, IOHUMATh
BEPOATHOCTHBIM XapaKTep MHOIMX pEaJbHBIX IPOLIECCOB M 3aBHCHUMOCTEW, IPOU3BOIUTH
IIPOCTEHIIINE BEPOSTHOCTHBIE pacd€rel. B coxepxaHue Kypca BXOIUT 3HAKOMCTBO C
OCHOBHBIMH TIPUHIMIIAMH cOOpa, aHAJM3a W TPEACTABICHUS JAHHBIX M3 Pa3IUYHBIX cdep
XKHU3HM o0lecTBa U rocynapcrsa. [Ipy M3ydeHHH CTAaTUCTMKHM U BEPOSTHOCTH O0OTrallaroTcs
IIPEACTABJICHUS YYAIUXCS O COBPEMEHHOM KAapTMHE MHUpPAa M METOJAX €ro HMCCIEIO0BaHWI,
dopmupyeTcsi TOHUMAaHME POJIM CTATUCTUKUM KaK MCTOYHHMKA COLUAIbHO 3HAYMMOMN
UHGPOPMALIUU U 3aKJIJIbIBAIOTCS. OCHOBBI BEPOSITHOCTHOI'O MBIIIIJICHHUS.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yuebHOoMy 1utany B 7—10 kinaccax u3ydaercst yueOHbIH Kypc «AureOpa», KOTOPBIH
BKJIIOUAET CIEAYIOLNIME OCHOBHBIC pasfensl coaepxkaHus: «Yucma W BBIYHCICHUSY,
«AnreOpandecKie BBIPAKCHUS», «YPaBHEHUS W HEPaBEHCTBA», «DyHKuum», «BeposaTHOCTh U
CTaTUCTHKAY.

Y4eOHbIH m1aH Ha n3ydeHue anreopsl B 7—10 kimaccax OTBOAMT HE MeHee 3 y4eOHBIX YacoB B
HEJICII0 B TEUCHUE KAXKIO0T0 Toj1a 00YUICHHS, BCETO 3a YeThIpe roja ooydenus — e MmeHee 405
y4eOHBIX YacoB.

COJAEP) KAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHMUS)
7 KJacce

Yucaa v BLIYUCTIEHUS
PanmoHansHBIC UKCIa

Jpobu OOBIKHOBEHHBIE U AECATUYHBIC, TIEPEX0]] OT OAHOW (HOPMBI 3amUCH JPOOEi K APYrou.
[ToHsiTHE pallMOHATLHOTO YHCIIA, 3aMKCh, CPaBHEHUE, YIOPSAOYMBAHUE PAIIMOHATBHBIX YHCEI.
ApudmeTndeckne EHCTBUS C pallOHAJIbHBIMU 4YHCIaMu. PeleHuwe 3amady W3 peanbHOU
MPaKTUKHU Ha YacTH, HA  JPOOH.

Crenens ¢ HaATYypaJIbHBIM TOKa3aTeIeM: OTpeeieHue, MpeoOdpa3oBaHne BEIPAKCHU Ha OCHOBE
oTpeieNIeHus, 3auCh O0IBIMX uncel. [IporeHThI, 3amuch MPOIICHTOB B BUE IPOOU M IpoOH B
BUJIE MTPOLICHTOB. TpU OCHOBHBIE 33/1a4l Ha MPOLIEHTHI, pEIICHUE 33]1a4 U3 PeaIbHON MPAKTUKH.

HpI/IMeHeHI/Ie IMPU3HAKOB JACIIMMOCTH, PA3JIOKECHUC HA MHOXKHUTCIIU HATYPAJIbHBIX YHUCCII.

Peanpurpie 3aBUCUMOCTH, B TOM YHUCJIC IIpsAMas 1 06paTH35I MMPONMoOpPUMOHAIBHOCTH.
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Auredpanyeckune BbIPaKeHHUs

IlepemMeHHbIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOU. JlomycTuMble 3HA4YEHUS
nepeMeHHbIX. [IpeacTaBieHue 3aBUCHMOCTH MEXKAY BEIHYMHAMU B BHIAE (HOPMYIIHL.
Beruncnenus o popmymnam. IIpeodbpazoBanne OYKBEHHBIX BBIPAKEHUH, TOXKISCTBEHHO PaBHBIC
BBIpQXXCHHS, TIPaBUJIa MMPeoOpa30BaHUs CYMM U MPOU3BEIEHUI, MpaBUiia PACKPHITHS CKOOOK U
MPHUBEICHUS TTOI0OHBIX ciaraeMbix. CBOMCTBA CTEMIEHU C HATYPATBHBIM TTOKA3aTEIIeM.

OI[HOLIJ'IGHBI 1 MHoroujeHsl. CTeleHb MHOTOYJICHA. CJ'IO)KCHI/IG, BbIYUTAHUEC, YMHOXCHHE
MHOI'OYJICHOB. cI)OpM}/J'II)I COKpaH_[éHHOFO YMHOXCHUA: KBaJApaT CYMMblI M KBaApaT Pa3HOCTH.
(DOpMy.]'Ia Pa3HOCTH KBAaApPaTOB. PaznosxeHre MHOTOWIEHOB Ha MHOKUTEIIH.

YpaBHeHus

VpaBHEHHE, KOpEHb YpAaBHEHUs, IpaBWja NpeoOpa3oBaHMs YpaBHEHUS, PaBHOCUIBHOCThb
YpaBHEHUM.

JInHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCJIO KOpPHEH JIMHEWMHOrO ypaBHEHUS, pELICHUE
JUHENHbIX ypaBHeHUH. CocCTaBlieHHME YpaBHEHMI IO YCIIOBHIO 3ajladyd. PenieHue TeKCTOBBIX
3a[a4 ¢ IOMOLIbIO yPaBHEHUM.

JluneliHoe ypaBHEHHME C JABYMS IepeMEHHbIMM U ero rpaguk. Cucrema ABYX JHMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PemieHue cucreM ypaBHEHMH CHOCOOOM IO/ICTAHOBKH.
IIpuMmepsl perieHns TEKCTOBBIX 3a7a4 ¢ IIOMOIIBIO CUCTEM  YPABHEHUM.

Koopannartel 1 rpadpuxu. ®yHkuumn

Koopaunara Toukn Ha npsmoi. YucinoBsle NpoMeKyTKH. PaccTossHue MeXIy OBYyMsI TOUYKAMH
KOOPJMHATHOU IIPSIMOM.

[TpsamoyronbHas cucrtema koopaumHaT, ocu Ox um Oy. AlGcuucca W OpAMHATa TOYKH Ha
KOOpJAMHATHOM IuIocKOoCTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UreHue rpadukos
pEaIbHBIX 3aBUCUMOCTE.

[Tonstue ¢ynkuuu. I'padux pynkuuu. CpolictBa ¢yHkiuil. Jluneitnas ¢yHkuus, e€ rpaduxk.
I'padux pynkuun y = /x/. I'paduyeckoe perieHne TMHEHHBIX YpaBHEHUH U CUCTEM JTMHEHHBIX
YpaBHEHUM.

8 kiacce
Yucia 1 BLIYUCIECHUSA

KBanparubiii kopeHb wu3 uucna. llondarue o0 wuppanvoHasbHOM uyucie. JlecaTuuHble
npuOIMKEHUs UppalMOHaIbHBIX yncen. CBolicTBa apuMeTHYecKuX KBaJpaTHBIX KOPHEH U ux
IpUMEHEeHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BbIYUCIEHUSIM. JleHCTBUTEIbHBIE
YHCIIA.

CreneHb C 1ebIM MoKa3aTeneM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.
Auredpanyeckne BbIPaKeHHUs

KBaapaTHbIN TpEXUIEH; pa3IOKEHUE KBAJIPATHOTO TPEXWIEHA HA MHOKUTEH.
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Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anreOpamdeckoil apoou. CrokeHue, BEIYUTAHHE,
YMHOXEHHE, JelieHne anrebpandeckux apodeii. PanuoHanbHbIE BBIpOKEHUS U HX
npeoOpa3oBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBaapatHoe ypaBHeHue, popmynia KOpHeH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Permenue
YpaBHEHUH, CBOISAIIMXCSA K JIMHEHHBIM W KBajpaTHbIM. [Ipocteifmne apoOHO-paimoHaIbHbIE
YpaBHEHHUS.

['paduueckas WHTEpHpeTalnys YpaBHEHHH C JBYMs IEPEMEHHBIMH W CHUCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMeHHBbIMU. [IpuMepbl pemieHuss CUCTEM HEIMHEWHBIX YPAaBHEHHU C
JBYMsI IEPEMEHHBIMHU.

Pemienue TekcToBBIX 3a/1a4 ajdredpandyeckuM crocoooM. YucnoBble HEpaBEeHCTBA U MX CBOMCTBA.
HepaBeHcTBO ¢ ofHON nepeMeHHOW. PaBHOCHMIIBHOCTH HepaBeHCTB. JIMHENHbBIE HEPAaBEHCTBA C
o/1HOH nepemeHHON. CHucTEMBbl TMHEWHBIX HEPABEHCTB C OJIHOM MepEMEHHOM.

DOyHKIUHA

[Tonstue ¢dynkuuu. OOnacTh ompeneneHuss ¥ MHOXKECTBO 3HaueHHi (yHKiuu. CrocoOsl
3amanus QyHKIUH.

I'padux ¢pyskuuu. Urenue cBoiicTB ¢yHKmu 1o e€ rpaduky. [Ipumeps! rpadhukoB QyHKIHIA,
OTPKAIOMIMX peajibHble mporecchl. {OYHKIUHM, ONUCHIBAIONINE TPAMYI0 U OOpaTHYIO
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX IPA(QUKH.

I'paduueckoe pelieHre ypaBHEHUH U CHCTEM ypaBHEHUH.
9 kiacc

Yucia v BLIYMCIEHUS

JlelicTBUTENIbHBIE YHCIIA

PannonaneHble yncna, uppaloHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JECSITUUHBIE IPOOU.
MHO€ecTBO JAEUCTBUTEIBHBIX YMCEN; AEMCTBUTEIbHBIE YUCIIa KaK OCCKOHEUHBIE ECATUUYHbIE
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXJY MHOXKECTBOM JIEHCTBUTEIBHBIX UYHUCEN U
KOOPJIMHATHOU IIPSIMOM.

CpaBHeHHE NEUCTBUTENBHBIX YHCEIl, apu(PMETUUECKUE NEHCTBUS C IEHCTBUTEIbHBIMU YHCIIAMH.
W3mepenusi, npuOInKeHHs, OIICHKU
Pa3mepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUVTUTETLHOCTH IIPOIIECCOB B OKPYKAIOIIIEM MHUPE.

[Tpubmx€HHOE 3HAUYCHNWE BEIMYWHBI, TOUHOCTh NpubmmxkeHus. Okpyriaenue uucen. [Ipuxkumaka
Y OLICHKA PE3YJIbTATOB BBIYUCICHUM.

YpaBHeHHUsI M HEpaBEHCTBA
YpaBHEHHUS C OHON ITEPEMEHHON

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWUHBIM.
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KBanmpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOASIIMXCS K KBaapaTHbIM. bukBagpaTHOE
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHHMI TpeTbed M YETBEPTOM CTEIIEHEH Pa3jlOKEHHEM Ha
MHOHUTEIH.

Pemenne npoOHO-pallOHANBHBIX YpaBHCHHA. PelieHre TEeKCTOBBIX 3a1ad aire0pandecKuMm
METOJIOM.

Cucremsl ypaBHEHU

YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMH U €r0 rpaduk. Pemenne cucreM IByX TMHEHHBIX YpaBHEHHN
C IBYMs IEpEMEHHBIMH. PerieHue cucreM IBYX ypaBHEHHUM, OJHO M3 KOTOPBIX JIMHEHHOE, a
apyroe — BTOpoil crtemenu. ['paduueckass uWHTepHpeTanus CHCTEMbl YpaBHEHUH C JIByMs
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33a/1a4 aNreOpandeckKuM CIoCOOOM.
Hepagencrtra
YucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemennie nMHEMHBIX HEPABEHCTB C OJHOW TmepeMeHHO#. PemieHne cucteM IUHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHele HepaBeHcTBa. ['paduueckas WHTepHpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunas ¢pynkuus, e€ rpaduk u coiictsa. [lapaGona, KoopAMHATHI BEPIIMHBI TapaOOIIBL,
0Cb CHUMMETpPHH 11apadoIbl.

I'paduku nuHeiHOM ¢GyHKUIUU, TUNEpOOJbl, KyOMUecKOM napabosibl, KOPHS, MOAYIS U HX
CBONCTBA.

9J1eMeHTDI TEOPpUH BepOﬂTHOCTeﬁ H CTATHCTUKH

[IpencraBnenne MaHHBIX B BUAE TaOMUIl, quarpamMm, rpadukoB. 3arodHeHUe TaONIUIl, YTCHHE U
MIOCTPOEHUE AUArpaMM (CTOIOMKOBBIX (CTOIOUATHIX) U KPYTOBbIX). UTeHHE rpaMKOB peabHbIX
npoiieccoB. M3Brneuenne nHpopManuu U3 1uarpamMmm 1 TaJIuIl, UCIIOIH30BaHUE U UHTEPIIPETaIUs
JaHHBIX.

OnwucarenbHas CTaTUCTHKA: cpeqHee apudMeTHUecKoe, MenuaHa, pa3Mmax, HauOousbliee H
HauMEHbIIIee 3HaUeHUsI HabOpa YMCIIOBBIX TaHHBIX. [IpuMeps! ciydyaiiHON N3MEHYHBOCTH.

CrnyvaiiHplii SKCHEpUMEHT (OMBIT) U cly4yaifHoe coObiTHe. BeposTHOocTh M uactoTa. Poinb
MaJIOBEPOATHBIX M MPAKTHYECKU JOCTOBEPHBIX COOBITHI B mpupoje u B obmiectBe. MoHeTa U
UTPAIIbHAsL KOCTh B TEOPUU BEPOSITHOCTEM.

MHO)KeCTBO, OJICMCHT MHOXKCECTBA, IHOAMHOKECTBO. Onepaupm Haa  MHOXCCTBaMU:
06’LC,Z[I/IHCHI/IC, nepeceucHuc, JOITIOJIHCHUC. CBoiicTBa onepaunﬁ Haa  MHOXKCECTBaAMU:
MNEPEMCCTUTCIIBHOC, COYUCTATCIIbHOC, pPACHpCACINTCIBHOC, BKIIIOYUCHUA. Hcnons3oBanue
rpa(bnqecxoro MMPEACTaBJIICHHUA MHOXKCCTB IJId OIMMCAHUS PCAJIbHBIX MPOLUECCOB U HBHCHHﬁ, npu
PEUOICHUHN 3a1a4.

10 KJIACC

YucaoBble NOCIEI0BATEIbHOCTH

42



OHpQI[eJIeHI/IC U CIIOCOOBI 3agaHus YUCIOBBIX HOCJICIIOB&TCJIBHOCTGI\/II

[TonsiTHE YMCIIOBOM MOCIIEIOBATEIBLHOCTH. 3aJaHue MOCIEI0BATEIIbHOCTU PEKYPPEHTHON
dbopmyoit u popMyIiol n-ro  4jeHa.

Apudmernueckas 1 reOMETpUIECcKasi IpOrpeccuu

Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. opmyssl n-ro yieHa apupMeTUIecKon 1
FEeOMETPUUECKOM MPOTrPECCHii, CyMMbI TIEPBBIX N UJICHOB.

N300pakeHue 4wieHOB apu(hMETHUECKON U TeOMETPUUYECKON IPOrpeccuii ToukaMu Ha
KOOPJMHATHOM IUIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAJIBHBIN POCT.

BeposiTHOCTB M CTATHCTHKA

DneMeHTapHbIe COOBITHS CiTy4aiiHOTro omnbITa. CirydaiiHbie COOBITHS. BeposTHOCTH COOBITHIA.
OnbITH C pABHOBO3MOYKHBIMH 3JIEMEHTApHBIMU COOBITHSIMH. CirydaifHbIl BBIOOD. CBSI3b MEXKIY
MaJIOBEPOSITHBIMU M TMIPAKTHYECKHU JIOCTOBEPHBIMU COOBITHSIMH B IPUPOE, OOIIECTBE U HAyKe.

[IpencraBieHne naHHBIX B BUJE TaOIUIL, AUarpaMm, rpauKoB, HHTEpIpeTays JaHHbIX. YTeHne
U TIOCTPOCHHUE TAOIJUI], JUarpaMm, rpa)uKoB 10 PEeaTbHBIM JaHHBIM.

CrnyualiHas BeJIMUMHA U pacnpezeneHue BeposiTHocTel. [lonaTue o 3akoHe O0IbIINX YHCE.
Posnb 1 3HaueHHe 3aK0Ha OONBIINX YHCEN B IPUPOE U OOLIECTBE.

HOBTOpeHI/Ie H oﬁoﬁme}me OCHOBHBIX TEM, H3YYCHHBIX B 7-9 kaaccax

TemaTudeckoe TUIAaHUPOBAHHUE TIOBTOPEHHST M 00OOIIEHUS OCHOBHBIX TeM Kypca anredpsl B 10-
OM KJacce pa3pabaTbIBae€TCs Ha OCHOBE IporpaMmbl 9-ro kiacca, C BBLICICHHEM U
CHCTEMaTH3alMel CIIOKHBIX M 0CO000 3HAYUMBIX Ul JNalbHEHIIero oOydeHHs TeM 3a Bech
nepuos o0y4eHusl Ha ypOBHE OCHOBHOI'O OOLIET0 00pa30BaHUsl.

Tematnueckoe MaHupoBanue B 10-oM kiacce mo mnpenmery «AunreOpa» aBTopy paboueit
OporpaMMbl  HEOOXOAMMO CIUIAHUPOBAaTh IO KOHLEHTPUYECKOMY CIIOCOOY TOCTPOEHUS
OporpaMMbl,  JONOJNHsS, YIIyOnss cojiepKaHWe W3Y4YEeHHBIX paHee pas3zenoB. Takxke,
HE00X0/IMMO YJEeNUTh 0c000€ BHHUMAHUE IMOBTOPEHUIO, MHIUBUAYaAJIbHBIM 00pa3oBaTeIbHBIM
norpebHocTsIM  oOyvaromuxes ¢ PAC, pa3sBUTHIO KOMMYHHUKATUBHBIX HaBBIKOB U
(GYHKLIMOHAIBHON (MaTeMaTW4ecKol) TpaMOTHOCTH, YHHUBEPCAJIbHBIX YUEOHBIX JAEHCTBHIA,
PELICHHUIO TeKCTOBBIX 3ajay, IPUMEHEHHIO MaTEeMAaTHKU B )KU3HU. B mi1aHMpoBaHUN HEOOXOIUMO
IpeayCMOTpPETh BbINOJIHEHNE oOyuatommmMucs ¢ PAC mpoBepodHbIX U TPEHUPOBOYHBIX paboT B
dopmare 3ananuit ['ocy1apcTBEHHOM UTOTOBON aTTECTALIUU.

IJIAHUPYEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI IPUMEPHOM

PABOYEM MPOI'PAMMBI KYPCA (IIO TOJJAM OBYUEHUS)
JocTmkenne npeIMeTHBIX pe3yabTaToB ooydatomumucs ¢ PAC Ha sTane 00y4deHus: B OCHOBHOM
IIKOJIE OTNPEAEISIETCS] WHANBUIYATbHBIMA OCOOCHHOCTSIMH, CBSI3aHHBIMH KaK C OCOOCHHOCTSIMU
MO3HABATENILHON JIeATEIHPHOCTH M HEPABHOMEPHOCTHIO PA3BUTHUS MCUXUUYECKUX (PYHKIIMMA, TaK U
COLMAJIbHBIM ~ ONBITOM ayTHYHBIX IIKOJBHUKOB. lloaTOMYy HoCTH:KEHME INpPEeIMETHBIX
pPe3yJIbTATOB KOHKPETHBIM YYalllUMCSl MOKET HE BCErJa COBIAJATh C BPEMEHHBIMU I'PaHULIAMH
MIPEAMETHBIX PE3YJIbTATOB, PACTIPEICICHHBIX IO TOAaM OO0 yUICHHS.

OcBoeHnune yaeOHOTO Kypca «Anredpa» Ha ypoOBHE OCHOBHOTO OOITETO 00pa30BaHMS JTOHKHO
obecreunBaTh JOCTHKEHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB:

43



7 Kjaacc
‘—Inc.na U BBIYUCJ/ICHUSA

BbimonHATe, coyeras yYCTHbIE M THCbMEHHBIE MPHUEMBI, apu(pMETHUYeCKue JeHCTBUSA C
paluyoOHaIbHBIMU YUCIAMU.

Haxoauth 3Ha4eHUs] YHUCIOBBIX BBIPAKEHHI; MPUMEHSATh Pa3HOOOPa3HbIC CIIOCOOBI U MPUEMBI
BBIYKCIICHUS] 3HAYCHUN JPOOHBIX BBIPAKCHUH, COMCPKAIINX OOBIKHOBEHHBIC U JCCATHYHBIC
Ipoow.

[lepexoauTtb 0T 0JHON (POPMBI 3aIKMCH YUCEI K APYroi (IpeoOpa3oBhIBATh AECATHUHYIO IpOoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO
JIpoOBb).

CpaBHMBATB M YIOPSIOYUBATh PAllUOHAIBHBIE YUCIIA.
OxpyrisTh yuca.

BpINOJMHAT, NPUKKUIKY W OLEHKY pe3ysibTaTa BBIYMCICHUM, OLIEHKY 3HAYEHUI YMCIOBBIX
BBIPKEHUM.

BemmonssaTh IIGfICTBPI?[ CO CTCIICHAMU C HATYpaJIbHBIMHU IMOKA3aTCIIAMMU.
HpI/IMeHHTB MMPpU3HAKHU ACIIMMOCTH, PA3JIOKCHUC HA MHOKHUTECIIN HATYPAJIbHBIX YHUCCIL.

Pemate IpakTHKO-OPMEHTHPOBAHHBIC 3aa4yd, CBS3aHHBIE C OTHOLICHUEM BEJIMYHH,
IIPONOPUMOHAIBHOCTHIO BEJIUYMH, IIPOLIEHTAMH; UHTEPIIPETUPOBATh PE3YNIBTATHI PELICHUS 3a/1a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOICTBAaMM pacCMaTpUBaEMbIX OOBEKTOB.

Auaredpanyeckue BbIPaKeHHUs

Hcnonp3oBarh anreOpanyeckyl0 TEPMHUHOJOTHIO M CHUMBOJIMKY, NMPUMEHSTh €€ B IMpolecce
OCBOCHMS y4yeOHOro MarepHaa.

HaXOI[I/ITI) 3Ha4YCHUA 6y1(BeHHI)IX BI)Ipa}KeHI/Iﬁ Inpru 3aJJaHHBIX 3HAYCHHUAX IMICPCMCHHBIX.

BoeinonHATe npeoOpa3oBaHMsl LENOr0 BBIPRKEHHWS B MHOTOWIEH INPUBEIACHHEM I0JI0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJIHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOWIEH U MHOIOWIEHAa Ha MHOTOYJIEH, PUMEHSTH
(dbopMyIIBI KBaJpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3iokeHne MHOTOWIEHOB Ha MHOKUTENU C MOMOIIbI0 BBIHECEHHS 3a CKOOKHU
o0IIero MHOXHUTENs, TPYNIHPOBKU CJIaraeMbIX, TNpPUMEHEHUs (OpMyJIT COKpaIEHHOro
YMHOXEHHUS.

HpI/IMeHSITB npeo6pa3OBaH1/m MHOTI'OYJICHOB IJId PCHICHUA Pa3IMYHBIX 3aJad W3 MATCMATUKH,
CMCXKHBIX IPECAMETOB, U3 peanLHoﬁ IMPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTeNeHEl C HaTypalbHBIMHM IOKa3aTeNsIMU JJIs [peoOpa3oBaHus
BBIPAKCHUII.
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YpaBHeHHUsS M HEpaBEHCTBA

Pemate nuHEHHBIE YpaBHEHHs C OJHOW IIEPEMEHHOM, IPUMEHAA IpaBUia Iepexona OT
UCXOJHOIO YpPaBHEHUs K pPAaBHOCWIBHOMY eMy. IIpoBepsATb, sABJISETCA 1M 4YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHsTh TpaguuecKue METOAbl NPU PEIICHHH JUHEWHBIX YPaBHEHUH U UX CHCTEM.

[lonOupars nmpuMepsl nap 4HCEN, SBJAIOIIMXCS PEIIEHUEM JIMHEWHOTO YpaBHEHHS C JIBYyMS
[IEPEMEHHBIMH.

Ctpouth B KOOPAUHATHON IUIOCKOCTH rpaUK JUHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU;
HOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemarp cuctempl [BYX JMHEWHBIX YypaBHEHHH C JByMS IEPEMEHHBIMH, B TOM YHCIIE
rpaguvecKy.

CocTraBiaTh U peuiaTtb JIMHEHHOE YpaBHCHUC UJIK CUCTEMY JIMHEWHBIX ypaBHeHI/Iﬁ 110 yCIIOBUIO
3ala4i, UHTCPIIPECTUPOBATL B COOTBECTCTBHUU C KOHTCKCTOM 3a]a4n HOJIY‘IGHHI)II;'I pe3yibTar.

Koopaunartel u rpadpuxku. ®yHkuuun

N3o00paxkaTh Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJIUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3alIMCHIBATh YUCIOBBIC MPOMEKYTKH Ha aIre0pandecKoM si3bIKe.

OtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHU MO 33JaHHBIM KOOPAMHATAaM; CTPOUTH IpadUKH
muHEeHHBIX QyHKIHH. CTpouTh rpaduk GyHKIUU y = /X/.

OnuceIBaTh ¢ IIOMOIIBIO (bYHKIII/Iﬁ HN3BCCTHBIC 3aBUCUMOCTH MCKAY BCIIMYUMHAMU: CKOPOCTD,
BpeMs, PACCTOSIHUE; I1I€Ha, KOJUYECTBO, CTOMMOCTH; IPOU3BOJIUTEIBHOCTh, BpEMs, OOBEM
paboTHI.

HaxoauTs 3HaueHne GyHKIUY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid crnoco® MpeACTaBICHUS W aHanu3a WHOOpMAaIuu; HW3BJICKaTh U
HMHTEPIPETUPOBATH HHPOPMALIHIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB U 3aBUCHUMOCTEH.

8 kiace

Yuciaa 1 BLIYUCIECHUSA

Hcnonp30BaTh HayaabHbIE MPEICTABICHUA O MHOXKECTBE JACHCTBUTEIBHBIX YHUCEN A
CpaBHEHMs, OKpYIJIEHUS M BBIYUCICHH; M300pa)xkaTb AEHCTBUTEIbHBIE YHMCIAa TOYKAMH Ha
KOOPJIMHATHOMU IIPSIMOM.

[IpumensTh MOHSATHE apU(PMETUYECKOTO KBAJPaTHOTO KOPHS; HAXOAWUTh KBaJpaTHbIE KOPHH,
UCIIONIB3YSl TMPH HEOOXOIMMOCTH KaJbKYJSATOp; BBINOJHITH MpPeoOpa3oBaHUS BBIPAKEHUH,
COZIepKAIIMX KBaPAaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3amucu OONBIINX U MaJbIX YUCEN C MOMOIIBIO JECATHYHBIX ApoOel U cTeneHe
gquciaa 10.

AJiredpanuyecKkue BbIpasKeHUs1
[IpuMeHsTh MOHSATHE CTENEHU C LIETIbIM MTOKa3aTesIeM, BBIOIHATH MpeoOpa3oBaHuUs BRIPAXKEHUH,

COACPpKAUX CTCIICHU C LCIIBIM ITOKA3aTCIICM.
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BbInonmHATE  TOXIECTBEHHbIE  NPEeoOpa3oBaHUs  pallMOHAIbHBIX BBIPAKEHHUI Ha OCHOBE
MpaBWJI ACUCTBUI HAJ MHOTOWIEHAMH U aNreOpandyeckKuMu JpoOsiMH.

PaCKJ'IaI[BIBaTB KBa,Z[paTHbIﬁ TpéXLIJ'IeH Ha MHOXXHUTCIIHN.

[IpuMeHnsaTh NpeoOpa3oBaHUsl BBIPAKEHWM Ui pEIIEHUs pa3iIM4yHbIX 3aJad M3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIILHON IIPAKTUKH.

YpaBHeHus1 1 HEPABEHCTBA

Pemarp nuHeiHbIe, KBapaTHbIE YPABHEHUS U PAallMOHAJIBHBIE YPABHEHUS, CBOIALIUECS K HUM,
CHUCTEMBI JIByX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

[IpoBoauTh mpOCTEHIINE HCCIEAOBAHUS YPABHEHUW M CHUCTEM YPaBHEHMI, B TOM YHCIIE C
OpUMEHeHHEeM TpadUuecKuX TMpeACTaBIeHUll (ycTaHaBIMBATh, MMEET JHM YPaBHEHUE WU
cucTeMa YpaBHEHUH pelieHus], €Clii UMEET, TO CKOJIbKO, H IIp.).

[lepexoauth OT cloBecHON (OPMYTUPOBKH 3a7auu K €€ anreOpandeckoil MOJIEIH C MOMOUIBIO
COCTaBJICHUSl YPAaBHEHUs WM CHUCTEMbl YPaBHEHMI, HHTEPIPETUPOBATh B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4d MOTYYCHHBIN pe3ysbTarT.

[IpuMeHsSTh CBOMCTBA YHUCIOBBIX HEPABEHCTB MJIsi CPAaBHEHHUS, OLEHKH; pellaTh JHWHEHHBbIC
HEPABCHCTBA C OJHOW TICPEMEHHOM M WX CHCTEMBI; JaBaTh TPaQUUICCKYIO0 HIUTFOCTPAITUIO
MHO>KECTBa pelICHII HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

ITonumaTte W HCHOJB30BATh (bYHKL[I/IOHaJ'ILHBIe IIOHATHA K A3BIK (TepMI/IHLI, CHUMBOJIMYCCKHUC
0603HaquI/I5{); ONpeCACIIATL 3HAYCHUC (bYHKI_II/II/I 110 3HAYCHUIO apryMeHTa; ONpCACIATh CBOICTBa

byHKIMY 110 e€ rpaduKy.

Crpouts rpaduku 3eMeHTapHBIX (YHKIUH; OMKMCHIBAThH CBOMCTBAa YMCIOBOM (DYHKIUU MO €€
rpaguxy.

9 kJ1acc
Yucia 1 BLIYUCJIECHUSA
- CpaBHUBATH U YIOPAIOYNBATH PAIIMOHAIILHBIE U HPPAIMOHAIBHBIC YUCIIA.

- BoImomaHSATH apI/I(i)MeTI/I‘IeCKI/Ie I[GﬁCTBHS[ C palvOHAJIBHBIMH 4YHCIIaMH, COUYCTas YCTHBLIC U
INMCHbMCHHBIC HpI/IéMH, BBITIOJIHATE BBIYHUCIICHUA C UPPAIITUOHAIbBHBIMU YHUCJIaMU.

Haxonute 3HaueHUs CTeNeHEHd C IelbIMHA MOKa3aTesIMH H KOpHCfI; BBIYHCIIATL 3HAYCHHA
YHUCJIOBBIX BBIpa)KeHI/II\/'I.

OprrJ'ISITB )I@f/iCTBI/ITGJ'IBHBIC YucCiia, BBIMIOJIHATE IMPHUKUAKY PE3YyJIbTAaTa BI)I‘II/ICJICHI/II;'I, OLICHKY
YHCJIOBBIX BLIpa)KeHPIﬁ.

YpaBHeHHUsI M HEpaBEHCTBA

Pemrare nuHeiiHbIe U KBaJpaTHBIE YpaBHEHUS, YpPaBHEHUs, CBOJIALIMECS K HUM, MPOCTEHIINE
JIpOOHO-pallMOHANIbHBIE YPaBHEHHUS.

Pemate cucreMbl OBYX JIMHEWHBIX YpPAaBHEHHWH C JBYMs NEPEMEHHBIMHM U CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISICTCS JIMHEUHBIM.
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Pemarb TekcTOBbIE 3a7aud anreOpandeckuM CrocoOOM C MOMOIIBIO COCTABIICHUS ypaBHEHUS
WJIM CUCTEMBI IBYX YpaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBoauTh mpOCTEHIINE HCCIEAOBAaHUS YPAaBHEHHM M CHUCTEM YPABHEHUM, B TOM YHUCIE C
OpUMEHeHHEeM TpadUUecKuX TIpeACTaBieHUll (ycTaHaBIMBAaTh, MMEET JHM YPAaBHEHUE WIIU
CUCTEMA YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemiare nuHelHble HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA; N300pakaTh PELLICHHE HEPAaBEHCTB
Ha 4YMCIIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHUE C IOMOILBI CUMBOJIOB.

Pemate cuctembl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLIME KBAJpPaTHOE
HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YMCIIOBOHM MPSMOM, 3alHCHIBATH
pelleHre ¢ MOMOIIBI0 CHMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MPH PELICHUU PA3IMYHBIX 3a1a4.
DOyHKIUHA

Pacrnio3HaBaTh (yHKIMU U3y4EeHHBIX BUIOB. [Ioka3pIBaTh cCXeMaTUYECKH PACIIONOKEHHE Ha
KOOPJAMHATHOM MJIOCKOCTH TpauKOB PYHKUUH B 3aBUCHMOCTH OT 3HaU€HUH KO PHUIIUEHTOB;
OTIHCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth 1 n300paxaTb CXeMaTHYECKH rpadUKK KBaJPATUIHBIX (YHKIINUH, OIIMCHIBATh CBOMCTBA
KBaJPaTUYHBIX QYHKLUHI 110 UX rpadukam.

Pacnio3naBath KBagpaTHUHYIO QYHKIHIO 1O (hopMyIie, IPUBOAUTH IPUMEPHI KBaIPATUIHBIX
GyHKIMT U3 peabHOW KU3HH, GU3UKU, TEOMETPUH.

9J1eMeHTDI TEOPUH BepOﬂTHOCTeﬁ H CTATHCTUKH

YuraTe nHGOpPMAIINIO, TIPEICTABIICHHYIO B TaOJIMIIaX, HA AUarpaMMax; MpeJCTaBIsATh JaHHBIC B
BUJIe TAOJUIl, CTPOUTH IUarpamMMbl (CTOJIOMKOBBIE (CTONOYATHIE) U KPYTOBBIE) MO MacCHUBaM
3HA4YCHU.

OrnuchIBaTh U UHTEPIPETHPOBATH peabHbIC YMCIOBBIC JAHHBIE, MPECTABIEHHbBIE B TA0JINIIAX,
Ha JuarpaMmmax, rpadukax.

Hcnonb3oBarh A1 ONWUCAaHMUS  JAHHBIX  CTAaTUCTUYECKHE  XApAaKTEPUCTUKHU:  CpeIHEe
apudmeTnyeckoe, MeraHa, HanOoJbIlIee U HANMEHbIIIee 3HAYCHUS, pPa3Max.

Nmets npencraBieHue o cydaiiHOW U3MEHYMBOCTH HA MpUMeEpax 1eH, PU3NYeCKUX BeTUINH

10 kaace
Apupmernyeckas 1 reoOMeTpHYECKasi MPOrpeccuu

Pacmo3naBate apuMeTnueckyro M T€OMETPUYECKYIO MPOTPECCHUU MPU  Pa3HBIX  CIocobax
3aaHusl.

BbINMONHATE BBIYMCICHHUS C MCIOJIB30BaHHEM (OPMYIT N-ro WieHa apu(MeTHdeckol u
T€OMETPUUYECKON MTPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)i(aTL YJICHBI ITOCJICA0BATCIIbHOCTH TOYKAaMM Ha KOOpHHHaTHOﬁ ITIJIOCKOCTH.
Pemiate 3aga4u, CBA3aHHBIC C YMCJIOBBIMH IOCJICAOBATCIBHOCTAMH, B TOM YMCIIC 3aJa4H U3

peasibHOM JKM3HHU (C UCTIONIBb30BAaHUEM KaJIbKYISITOPa, HU(POBBIX TEXHOJIOTHUIN).
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BeposiTHOCTB M CTATHCTHKA

HaxoauTte BEpOSTHOCTH CIy4alHBIX COOBITHH B ONBITaX, 3Has BEPOSITHOCTU BIIEMEHTAPHBIX
COOBITHI1, B TOM YHCIIE B ONBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
Hcnonb30Bath rpaduyueckie MoJIeNu: AMarpaMmbl - Diijiepa, YicaoBas mpsMasi.

OnepupoBaTh MOHATUSMU: MHOXKECTBO, IIOJMHOXECTBO;  BBIINOJHATH  ONEpaluyd  HaJ
MHO’KECTBaMU: OOBbEAMHEHUE, MepeceueHue, T0NOTHEHUE; MEPEUUCTIATh dJIEMEHTHl MHOXECTB;
IIPUMEHATH CBOWCTBA MHOKECTB.

Hcnonp3oBath rpaguueckoe mpeacTaBiIeHHe MHOXKECTB M CBA3CH MeXIy HUMHU JJIsi ONMUCAHUS
MIPOLIECCOB U SABJICHUH, B TOM YHCIIE MPU PEIICHUU 3a7ad U3 JPYTUX y4eOHBIX NMPEAMETOB U
KYPCOB.

HaxoauTb BeposSTHOCTH CIy4allHBIX COOBITUN B M3yYEHHBIX OMbITaX, B TOM YHCJIE B OMNbBITAX C
PaBHOBO3MOHBIMHU AJIEMEHTAPHBIMU COOBITUSMU, B CEPUSAX HCIBITAHUM JIO IEPBOTO yCIexa.
HMeTp npeacTaBieHue o CaydyaiHOW BEJIMYMHE U O PACIPENIEICHUN BEPOSTHOCTEH.

HmeTs mpencTaBieHHe O 3aKOHE OONBIIMX YHUCEN KaK O MPOSIBICHUHM 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOJAE U OOILECTBE.

IHoBTOpEeHue u 00001IeHHEe OCHOBHBIX TeM, H3Y4YEeHHBIX B 7-9 Ki1accax

JononuurensHbiit Tog ooyuenus (10-it knacc) BBoAUTCA ¢ 1IeNIbI0 00ecTIeyeHUs] CHCTeMaTU3alluu
YCBOEHHOTO IPEIMETHOTO COJCpPXaHUS, JUIS JIOCTHXKCHHS YPOBHS C(HOPMUPOBAHHOCTU
NPEMETHBIX, METANPEIMETHBIX PE3yJIbTaTOB, H3HCHHBIX KOMIETCHIIUH, HEOOXOIUMBIX IS
NPOJIOJDKCHHUST OOydYeHHWs, Kak Ha ypPOBHE CpeaHEero oOImero, TaK ¥ CPEIHEro
npoecCHOHAIBLHOrO  O0pa3oBaHMs, a TaKkKe C  ICJbI0  JajJbHEHINero  pa3BUTHUS
KOMMYHHKATHBHBIX HABBIKOB M (DYHKIIMOHAIBHOW (MaTeMaTHYeCKON) rPaMOTHOCTH.
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TEMATHUYECKOE INIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO T'OJAM OBYYEHUS)

7 knacc (ue menee 102 u)

HasBanue
pa3saesa (TeMbl)
(4ucs10 9acos)

OcHOBHOE cojepiKkaHue

OcHOBHBIE BU/bI AeATe/JbHOCTU 06yqalonmxca

Yucsaa u
BbIYHCJ/ICHUSA.
PanyoHa/ibHbIE

qucJjia
(25 )

IToHsATHE patMOHAJILHOTO YMCIIA.

ApudMeTHIECKHE TEUCTBUS C
panuoHaIbHBIMHU YHUCIIAMH.
CpaBHeHue, ynopsiiodYUuBaHUE
panuoHaIbHBIX YHCE.
CrenieHb ¢ HaTypaJIbHBIM
MOKa3aTeJIeM.

Penienune OCHOBHBIX 3ajia4 HaA
ApoOH, NPOIEHTHI U3 peabHOM
OPaKTUKH.

ITpu3Haku 1€aIUMOCTH,
pPa3i0KEeHUsI HA MHOXXHUTEIN
HaTypaJIbHbIX YHCEII.
Peanbusbie 3aBucumoctu. Ips-
Mmasi U oOpaTHas
OPONOPIITHOHAITIBHOCTH

CucreMaTU3MpPOBaATh U 060ralaTh 3HAHUSA 00
OOBIKHOBEHHBIX M JICCITUYHBIX APOOSX.

CpaBHHMBATHh U yHOPAAOYUBATH APOOM, TPeoOpa30BbIBaAsI
IpHU HEOOXOTUMOCTH ASCITUIHBIC IpOoOH B
OOBIKHOBEHHBIE, OOBLIKHOBEHHBIE B IECITUYHBIE, B
YJaCTHOCTHU B OECKOHEUHYIO JICCATUIHYIO NPOOh.
I[IpyMeHATh pa3HOOGPa3HbIE CIOCOOBI U NPUEMBI
BbIYMCJIEHUsI 3HAYE€HU M APOOGHBIX BbIPpAXKeHUH,
coJiepKalux OOBIKHOBECHHBIC U IECATHYHBIC APOOU:
3aMEHSITh IPU HEOOXOJUMOCTH AECITUIHYIO IPOOH
OOBIKHOBEHHOW M OOBIKHOBEHHYIO HECSTHUYHOM,
NPUBOJUTH BbhIpakeHHEK popMe, HanOosiee y1o00HOH /Ui
BBEIYUCIICHUM, MPeoOpa3oBhIBATh JPOOHBIC BRIPAXKCHUS HA
YMHOCHHE U JICJICHUE ICCATUIHBIX JIPOOCH K JICHCTBUSIM
C IIEJIBIMH YHCIIaMU.

I[IpuBOAUTB YUC/JIOBbIE U OYKBEHHbIE IPUMeEPbI CTCIICHN C
HaTypaJIbHBIM MOKa3aTelieM, OOBSICHSISI 3HAUCHUS
OCHOBAaHMS CTENEHU U MOKa3aTeisd CTENEHN, HAaXOIUTh
3HAYCHUS CTerneHel Buia an (a — io0oe parmoHaIbHOE
4HCJIO0, N — HATypaJIbHOE YHCJIO).

IIoHMMATBh CMBICIT 3aITHCH OOJBIITNX YHUCEJ C TOMOIIBIO
JIECSITUYHBIX IpoOeit u crerieHed unucaa 10, npyuMeHATb
WX B pealdbHBIX cuTyalnusx. [[pUMeHsaTh Npu3HaKku
JEJIMMOCTH, PA3JIOKESHUS Ha MHOXKHUTEIIN HATypalbHBIX
qHCe.

PelaTs 3aa4M Ha 4acTH, IPOLEHTHI, IPOTIOPIIUH, HA
HaxOoXKJIeHUE ApoOu (IIPOIIeHTa) OT BEJIUYUHBI U BEJIUYHU -
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HEI 110 €€ ApoOu (POLEHTY), APoOH (TIPOoIIeHTa), KOTO-
pBIH cOCTaBIsAET OJHA BeIM4YMHA OT Apyroi. [IpuBoaUTS,
pa3oupaTh, OLLleHUBATb Pa3JINUHbIC PEIICHUS, 3aITUCH
pelIeHni TEKCTOBBIX 3a1a4.

Pacno3HaBaThb U O0BACHATD, ONUPAsICh HA ONPEICICHUs,
MPsAMO IPONOPLHOHAIBHBIE U OOpPaTHO
PONOPLHOHAIBHBIE 3AaBUCUMOCTH MEXAY BEINYNHAMU;
NPUBOAUTH IPUMEPHI 3THX 3aBUCUMOCTEN U3 PeajbHOIO
MHpa, U3 APYTUX YYEOHBIX MPEIMETOB.

PeluaTh NIpakTHKO-OPUEHTUPOBAHHBIC 331241 HA ApoOH,
IIPOLICHTHI, IPSIMYIO B OOPaTHYIO NPOHOPLUOHAIBHOCTH,
PONOPLIUHU

Anre6pandeckue

BbIpakKeHUs
(27 4)

BykBeHHBIE BBIpaKECHUSI.
Ilepemennsbie. JlonycTumsbie
3HAYE€HUSI IEPEMEHHBIX.
DopmyIbl.

IIpeoOpa3zoBanre OyKBEHHBIX
BBIpaKEHUM, pacKpbITHE CKOOOK
¥ TIPUBEJICHUE MTOTOOHBIX
cllaraeMbIX.

CBolicTBa CTEIICHU C
HaTypaJibHBIM MOKa3aTEJIEM.

OBJ1ageTs anrebpandyeckoil TEpMHUHOJIOTHEN U
CHMBOJIMKOH, IPUMEHATH €€ B IPOLIECCE OCBOCHHUSA
y4eOHOro Marepuasia.

HaxoauTh 3HaueHUsI OYKBEHHBIX BHIPAXKCHUM TIPH
3aJITaHHBIX 3HAYCHUSIX OYKB; BBIIIOJHSITH BHIUHCIICHUS
no ¢gopmyiam.

BBINOJIHATB NpeoOpa30BaHUsl 11€J10T0 BhIPa’KECHUS B
MHOT'OYJIEH MPUBEJICHUEM MOJIOOHBIX ClIaraeMbIX,
PacKpbITHEM CKOOOK.

Muorounensl. CiokeHue,
BBIUMTAHUE, YMHOXCHHUE
MHOTOYJIEHOB. @OpPMYJIbI
COKPAIIEHHOI'O YMHOXXECHUS.
Pa3noxeHne MHOTOYJICHOB Ha
MHOXXHUTEITA

BbINOJIHATH YMHOXXE€HHUE OJHOYJIEHAa HA MHOTOWICH U
MHOTOYJICHAa HA MHOTOYJICH, IPUMEHATb (OPMYJIbI
KBaJipaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcymiecTBJIATh pa3i0KeHUEe MHOTOUYJICHOB HA MHOXKUTEIHU
nyTEM BBIHECEHUS 32 CKOOKHM OOIIETO MHOXXUTEIIS,
OpuUMEHEHHsT POPMYIIbl pa3HOCTH KBAIPaTOB, (GOPMYIT
COKPAIIEHHOI'O YMHOYEHUSI.

IIpuMeHATH MpeoOpa3oBaHNEe MHOTOUJICHOB JIJIsI
pelieHust pa3IMIHbIX 331249 U3 MaTEMaTUKH, CMEKHBIX

[IPEJIMETOB, U3 PEeAIbHON MPaKTHKH.
3HAKOMHUTHLCA C UCTOPHUEN pPa3sBUTHUSI MATEMATHKHU
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YpaBHeHuda u
HepaBeHCTBa (20 4)

YpaBHEHUE, ITpaBUiIa
npeoOpa3oBaHUsl ypaBHEHHUS,
PaBHOCHUJIBHOCTh YPAaBHEHUU.
JIuneiiHOEe ypaBHEHUE C OJHOU
NEPEMEHHOM, peIIEHUE JIUHEUHBIX
ypaBHeHUU. Pemmienune 3anaydc
NOMOIIBIKO YPAaBHEHUM.
JIuneiiHOe ypaBHEHUE C IBYMS
MEepEeMEHHBIMH U €T0 rpaduk.
Cucrema IBYyX JIMHEHMHBIX
YpPaBHEHUH C ABYMsI
nepeMeHHbIMU. Pelmenue cucrem
YpaBHEHUH CIIOCOOOM
MOJICTAHOBKH U CIOCOOOM
CJIOKEHMUSI

PelaTs JuHEHOE ypaBHEHHUE C OJITHOW NEPEMEHHOM,
NpUMEeHsA NIpaBUJIa repexoga OT UCXOAHOIO YpPaBHEHUS
K paBHOCHJIBHOMY emy Oouee npoctoro Buaa. IIpoBepAaTs,
SIBJISIETCS JIU KOHKPETHOE YHUCJIO KOPHEM ypaBHEHMUSI.
Ioao6mupaTs NpUMepslI Nap Yrcel, SIBISIOMIUXCS
pelIeHrneM JIMHEHHOT O YpaBHEHUS C ABYMS
nepeMeHHbIMU. CTPOUTB B KOOPAUHATHOMN MIJIOCKOCTH
rpad vk JUHSHHOTO YpaBHEHUS C ABYMS NEPEMECHHBIMU;
MOJIL3YSICh TpauKOM, HPUBOAUTH IPUMEPBI PCIIICHUS
YpaBHEHUSI.

HaxoauTh pelleHue CUCTeMbl ABYX JIMHEHHBIX
YpPaBHEHHUU C IBYyMs IIEPEMEHHBIMHU.

CocTaBJiAATh U pellaThb YpaBHEHHUE UJIH CUCTEMY ypaBHE-
HUH I10 YCJIOBHUIO 33J/1a4l, UHTEPHPETUPOBATH B COOTBET-
CTBHUHM C KOHTEKCTOM 3aJla4yd MOJYYEHHBIN pe3yJibTaT

Koopaunarteiu
rpaguku.
dyHKIIMU

(24 4)

KoopanHara ToOuku Ha NIPSIMOIA.
YHucioBbIE IPOMEXKYTKH.
Paccrosinne mexny nBymsi
TOYKAMHU KOOPJUHATHOM
OpPsIMOM.

N3006paxkaTh Ha KOOPJIMHATHOU MPSMON TOYKH, COOT-
BE€TCTBYIOIIME 3aJaHHBIM KOOpJAMHATAaM, JIy4H, OTPE3KHU,
WHTEPBaJbl; 3alIUCHIBATh X HA aJIr€OpandyecKoM SI3bIKE.

IIpsamoyronbHasi cucrema
KOOpJIMHAT Ha IJIOCKOCTH.
ITpumepsirpadukoB, 3aJaHHBIX
dopmynamu. UreHnue rpadpukoB
peaJbHBIX 3aBUCUMOCTEM.
[Monsitue pynkuuu. I'paduk
¢ynkuuu. CpoiicTBa QyHKIHHA.
JInnetinas @pynkuus. Iloctpoenue
rpacduka JUHEHHON PyHKIHH.
I'paduk pynkumu y = [x]

OTMeyaTh B KOOPAUHATHOM IJIOCKOCTH TOUKH 11O
3aIaHHBIM KOOpJIMHATaM; CTPOUTH I'paUKHU HECIIOXKHBIX
3aBUCHUMOCTEMN, 3aJJaHHBIX (POpMYJIaMH, B TOM YHUCJIE C
MMOMOIIBIO ITUPPOBBIX JTAOOpaATOPHUH.

I[IpyMeHATh, U3y4aTh NpEeUMyLIeCTBa,
WHTEepNpeTUpoOBaATh IrpauecKri Criocod NMpeacTaBICHUS
U aHaJIM3a Pa3HOOOpa3HOM KU3HEHHONW MH(pOpPMALINH.
OcBauBaThb 1NoHsITHE (PYHKIIMH, OBIAAEBATh
(pyHKIIMOHATBHONW TEPMHUHOJIOTHEMN.

Pacno3HaBaTh jimHeinyo Qyukiuio y = kx + b,
ONMUCHIBATD €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAa4YC€HUU

koaddurmentoB k u b.
CtpouTth rpadukKu JHMHESHHOW QYHKIHH, QYHKIHHA

= [x].
i//ICl'lOJIbBOBaTb M@PpoBbIe pecypcChl JUld NOCTPOCHUS
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rpadpukoB PYHKIIUH U U3YUCHUS UX CBOMCTB.
IIpuBoauTE IpUMEPHI JIMHEUHBIX 3aBUCUMOCTEN B
peaJbHBIX ONpoLeccax U ABJICHUIX

IloBTOpEeHUE N
006001 eHHue
(6 1)

I[ToBTOpEHME OCHOBHBIX MOHSITUH
M METOJIOB Kypca 7 Kjacca,
000011IeHHEe 3HAHUI

Bbi6MpaTh, IPUMEHATb OLEHUBATH CNIOCOOBI CPABHEHUS
4HCeJl, BEBIYUCIICHUM, MPeoOpa30BaHUN BRIPAKECHUM,
pelLIeHNsl YpaBHEHUM.

Ocy1ecTB/IATh CAMOKOHTPOJIb BbINOJHIEMbIX JEHCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa BbIUMCIIEHUH,
nmpeoOpa3oBaHUil, MTOCTPOCHUM.

PewmiaTs 3aa44 U3 peajbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA /I pelleHUs 3a/1a4 U3 IPyrux
MPEIMETOB.

PewmiaTh TeKCTOBBIE 3a4a4Y4, CP)ABHUBATh, BBIOUPATH
CIIOCOOBI pelIeHUs 3aJla4u
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8 kiacc (He menee 102 v)

Ha3BaHue

pa3sjesa (TeMbl)
Kypca (44c/I0 4acoB)

OcHoOBHOE cogepiKaHUue

OcHOBHBIE BU/bI AesSATe/JbHOCTU 06yqalonmxca

Yuciaau
BbIYMCJ/ICHUA.
KBaapaTHsbie
KOPHH

(15 4)

KBanpaTHbelii KOpEeHb U3 YHCIIA.

ITousitTne 006 UppanMoOHAITBHOM
qucie. JecsaTudHbie
OPUOITMKESHUS
UppaALIUOHAJIIBHBIX YHUCEI.
JlelicTBUTEIIbHBIC YHCIIA.
CpaBHeHUE NCHCTBUTEIBHBIX
qucesl. ApupMeTHICCKUHI
KBaJIpaTHBIN KOPECHBb.
YpaBHeHUE BUOA = a.
CaolicTBa apu(PMeTHIECKUX
KBaJpaTHBIX KOPHEM.
IIpeoOpazoBaHHE YUCITIOBBIX
BBIPDAYKECHUM, COJIEPKAIIINX
KBaJIpaTHbI€ KOPHU

PopMy/IMpPOBATH OIIpeAe/IeHUe KBaJ[paTHOrO KOPHsI U3
qucia, apupMEeTHIECKOro KBaJpaTHOTO KOPHSI.
IIpMMeHATH onepalyio U3BJICUEHUs KBaIPAaTHOI'O
KOPHSI M3 YHCIa, UCII0JIb3YS IIPU HEOOXOAUMOCTH
KaJIbKYJIATOP.

OuneHMBaATh KBAJ[PAaTHBIE KOPHU EIBIMH YHUCIAMH U
JIECITUYHBIMU IPOOSIMU.

CpaBHHMBATDb U YNIOPAAOYUBATD pallMOHAIbHBIC U
MppalMOHAJIbHbBIE YHCJIa, 3alIMCAHHBIE C TOMOIIBIO
KBaJIpAaTHBIX KOPHEU.

HcciieJoBaTh ypaBHEHHE X~ = @, HAXOUTH TOYHBIC U
npubmKEHHBIE KOpHU Tpu a > 0.

HcciepoBaTh CBOMCTBA KBaJpaTHBIX KOPHEH, MPOBOIS
YHUCIOBBIE YKCHEPHUMEHTHI C UCTIOJIb30BaHUEM
KaJIbKyJIATOpa (KOMIIBIOTEPA).

JloKa3bIBaTh CBOMCTBA apU(PMETHUECKUX KBaJIPAaTHBIX
KOpHEH; MPUMEHSTh UX IS TIpeoOpa3oBaHUS
BBIPAYKEHUH.

BbINOJ/JIHATH NPe06pa3oBaHUA BEIpAXXSHUHN, coAaepiKa-
LIMX KBaJIpaTHbIe KOPHU. BeIpaxkaTh nepeMeHHbIC U3
F€OMETPUUYECKUX U (PU3NUeCcCKUX (popmy.
BbIYHC/IATH 3HAYEHUS BBIPAXKECHUN, COAEPIKALIINX
KBaJIpaTHbIE KOPHU, UCHOJIB3YsI IPU HEOOXOIUMOCTH
KaJIbKYJISITOP.

HicnoJib30BaTh B XO/I€ PEIICHUS 3a71a4 dJIEMEHTAapHbIC
MpEeACTaBICHUS, CBSI3aHHBIC C MPUOIMKEHHBIMU
3HAUYCHUSIMU BEIUYHH.

3HAKOMHUTBCS C UCTOPUEN pa3BUTHUSI MAaTEMAaTHKU
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Yucaa u CreneHp € LeJbIM NoKa3aresiaeM. | PopMyIHpoBaTh oNpeJeeHre CTEIICHU C LEeJIbIM
BBIYMCJICHHS. CrannapTHas 3alich 4Uca. IO0Ka3aTeJIEM.
CreneHs ¢ nejbIM Pa3smepbl 0O0BbEKTOB IpeacraBisATh 3anUCh OOJIBLINX U MaJIbIX YUCEII B
noKasartejeM OKpy>karouiero mupa (oT craHaapTHOM Bujae. CpaBHMBaTh YMCJa U BEJIMYUHBI,
(7 v) 3JIEMEHTApPHBIX YaCTULl 110 3allMCaHHbIE€ C UCIIOJb30BaHUeM cteneHu 10.
KOCMHYECKUX OOBEKTOB), Hcnoab3oBaTh 3anmuch 4yncesl B CTaHAAPTHOM BUJAE 1A
JUIMTEIBHOCTH IIPOLIECCOB BBIPA)KECHUS Pa3MEPOB OOBEKTOB, JUINTEIbHOCTH IIPOLIEC-
OKpY>KaroleM MUpe. COB B OKPY’KalollleM MHpE.
CBoiicTBa CTENEHU C 1ICJIBIM ®opMyJMPOBaTh, 3alIUCHIBATh B CHMBOJIHYECKOH (opme U
oKa3aTeJIeM WJJIIOCTPUPOBATH NPMMEPaMH CBOMCTBA CTEIIEHU C
LEJIBIM ITOKa3aTEIIEM.
IIpuMeHATH cBoOMiCTBAa CTENEHU JJIsI IpeoOpa3oBaHUs
BBIPAYKEHUM, COAEPKALIUX CTCIICHHU C LIEJIbIM
nokasareneM. BeIOJHATH AeCTBUA C YUCIIAMU,
3allMCaHHBIMU B CTAaHAAPTHOM BHJI€ (YMHO>KEHHE,
JICJICHHUE, BO3BEJICHUEC B CTCIICHB)
Aaredpanyeckue KBanpaTtHsiii TpEXdieH. PacnozHaBaTh KBaJpaTHBIN TPEXUYIIEH, YCTaHABINBATH
BbIPAKCHHUS. Pa3noxkeHue kBagpaTHOTO BO3MOYKHOCTB €r0 pPa3jIOKEHHsI HA MHOKUTEIIN.
KBaaparusblii TpEXUWICHaAHa MHOXKUTEINU PackiaabiBaTh HA MHOMKHMTEJHM KBaJpPaTHBINA TPEXUIICHC

Tpéxwien (5 1)

HCOTPpULIATCIIBHBIM JUCKPUMHUHAHTOM

Auaredpanueckue
BbIpasKeHMsI.
Auiredpanyeckas
apoo6s (15 1)

Anrebpanueckasi 1poOb.
JomycTuMble 3Ha4YCHUSI
TNEPCMCHHBIX, BXOIIIHUX B
anreOpandecKkue BhIPa>KeHUSI.
OCHOBHOE CBOMCTBO
anrebpandeckou apoou.
Cokpariienue apooei.
CroxxeHue, BEIYUTaHUE,
YMHOXXEHHE U JIeJICHHUE
anrebpandeckux Ipooe.
IIpeob6pa3zoBanue BbIpaKeHUM,

3anuchiBaTh airebpandeckre BolpaxeHus. Haxoautsb
001acTh ONpEAEICHUs PallMOHAJIBHOTO BBIPAYKEHUSI.
BBINOJHATE YMCIOBBIE NOACTAHOBKU U BBIYUCIATH
3HaU€HHE APOOU, B TOM YHUCJIE C TIOMOIIBIO
KalbKyJsATOpa. POpMyJIHPOBATE OCHOBHOE CBOMCTBO
anredpanyveckor ApoOu U NPUMEHSThb €ro JJIs
nmpeoOpa3zoBaHus ApoOeii. BLINOJHATH AecTBHUS C
anredpandeckuMu apoosimu. [IpumeHsTe nmpeoOpazoBaHUs
BBIpaKEHUH UIs1 pelleHusA3a1a4. Beipamxars
nepeMeHHble u3 Gopmyn (GUBUIESCKUX, TEOMETPUIECCKUX,
ONUCHIBAIOIINX OBITOBBIE CUTYAIINH)

54




coJiep Kalux ajareoOpanvdecKue
poon

YpaBHeHuda u
HepaBeHCTBaA.
KBaapartHbie
ypaBHeHus (15 4)

KBagparHoe ypaBHEHHUE.
Henonnoe kBaapaTrHoe
ypaBHeHHE. DopmyJia KOpHEH
KBaJpaTHOTO ypaBHEHHUSI.
Teopema Buera. Pemenue
YPaBHEHHUH, CBOASIIMXCS K
kBajzipaTHbIM. [IpocTeiiniue
IpOOHO-parnoHaJILHbBIC
ypaBHEHUSI.

Pemenune TekCcTOBBIX 3aj1a4 C
NOMOIIBIO KBaJApPaTHBIX
YpaBHEHUI

Pacrno3HaBaTh KBaJpaTHbIC YpaBHEHUSI.
3anuceiBaTh POPMYJIy KOpHEH KBaJIPATHOTO
ypaBHEHUS; pellaTh KBaJipaTHbIe ypAaBHEHUS —
IIOJIHBIE Y HETIOJIHBIE.

IIpoBOAUTE NpOCTEHIINE UCCIeA0BaHUSA KBAPATHBIX
YpaBHEHUI.

PelnaTs ypaBHEHUWS, CBOIAIIMECS K KBaApaTHBIM, C
IIOMOIIIBIO NIPEe0Opa30BaHUI U 3aMEHON MEPEMEHHOM.
Ha6/1104aTh 1 aHA/IM3UPOBATD CBSI3b MEXK/1y KOPHSIMU
nKo3(ppuLMeHTaMu KBaJIpaTHOTO ypaBHEHUS.
dopmysinpoBaTh TeopeMy Buera, a Takke o6paTHYIO
TCOpEMY, IPUMCHATL 3T TCOPCEMbI JIsd PCHICHUA
3a7ad4.

PelnaTh TEeKCTOBBIE 3a4a4YH aNreOpandecKuM
CIIOCOOOM: IIEPEXOAUTH OT CIIOBECHOI (hOPMYIITMPOBKH
YCJIOBHS 3aJa4y K aJireopandeckor Moieu myTém
COCTAaBJICHHUS YPaBHEHUSI; pelIaTh COCTaBICHHOE
ypaBHEHHE; UHTEPIIPETUPOBATh PE3yJIbTAT.
3HAKOMHUTBCS C UCTOPUEN pa3BUTHUS aJIreOpbl

YpaBHeHusn
Y HepaBeHCTBaA.
CucreMnl

ypaBHEHUM
3 4)

JInHeliHOE ypaBHEHUE C ABYMs

NepeMEeHHBIMH, €ro rpaduk,

OpUMEPHI PEUIEHUs] YPAaBHEHUN B

L EJIbIX YHCIIax.
Pemenne cucrem nByx
JIMHEHHBIX YPAaBHEHUH C IBYyMs
nepeMeHHbIMU. [Ipumepsl
pEeLIEHUsI CUCTEM HEJIMHENHBIX
YpaBHEHUI C IByMsI
NEPEMEHHBIMU.

I'padmueckas naTEprIpeTanius
YPaBHEHUS C ABYMs
NEPEMEHHBIMHU U CUCTEM

Pacno3sHaBaThb JIMHEHHbBIEC YpaBHEHUSI C IBYMsI

IIEPEMEHHBIMU.
CTpouTsh rpaduku JUHEHHBIX YPAaBHEHUI, B TOM YHCIE
HCI10J1b3yA U PPOBbIE peCcypCHhl.

Pa3/jinyaTh napauieiIbHbIE U IIEPECEKAIOIINEC
MPSIMBIE IO UX YPABHEHUSIM.

PelraThb cUCTEMBI JBYX JIMHEUHBIX YPABHEHUU C ABYMs
IIEPEMEHHBIMU I10JICTAHOBKOMN U CJIOKEHUEM.

PelraTe 1IpoCcTEeNUIINE CUCTEMBI, B KOTOPBIX OJHO U3
YPAaBHEHUUN HE SIBJISICTCS JIMHEHHBIM.

IIpuBoauTH rpaduyecKyr0 HUHTEPNPETALHUIO PCIICHHS
YPaBHEHUS C IBYMsI IIEPEMEHHBIMA U CUCTEM

ypaBHEHUM C IBYyMs TI€PEMEHHBIMU.
PelnaTh TEKCTOBbIE 334a4YH AIT€OPanYSCKUM CIOCOOOM

55




ypaBHEHUU C ABYMsI
INCPCMCHHBIMU.

Perienue TeKCTOBBIX 3aj1a4 C
HOMOIILBIO CUCTEM YpaBHEHUH

YpaBHeHuda u
HepaBeHCTBa.
HepaBenctBa (12 4)

YHuciioBble HEPABEHCTBA U UX
CBOMCTBA.

HepaBeHcTBO ¢ ogHOM
nepeMeHHoOU. JIuHeliHbie
HEpPaBEHCTBA C OJIHOM
NEPEMEHHOM U UX pELICHUE.
CucreMbl JIMHEUHBIX HEPABECHCTB
C OITHOU TIEPEMEHHOM U UX
peueHue.

HN3006pakeHue penieHust
JINHEWHOI O HEPABEHCTBA U UX
CHCTEM Ha YHMCJIOBOU OPsIMOU

dopmMy/IMpPOBATh CBOMCTBA YHCIOBBIX HEPABEHCTB,
WIIFOCTPUPOBATH UX HA KOOPAUHATHOU IIPSIMOM,
AOKa3bIBATh aIrcOpanviecKH.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHU 3a4a4.
PelaTsb JuHEHBIE HEPABEHCTBA C OJHOW NEPEMEHHOMH,
H300pakaTh pelI€HUE HEpaBEHCTBA Ha YMCIOBOM
IIPSIMOU.

PemiaTh cucteMbl JIMHEWHBIX HEPABEHCTB, U300pakaTh
pEelIEHUE CUCTEMBI HEPABECHCTB HA YHCJIOBOU MPSIMOU

DYHKIMH.
OcHOBHBIE IOHATUA
(54)

ITonsstne ¢ynkuuu. OO6IacTh
OTIpeNICJICHUSI W  MHO>KECTBO
3HaueHu ¢QyHkuuu. CriocoOsl
3aJ1aHUs (pyHKIIHHA. I'paduk]

¢pynxkoun. CpolicTBa (YyHKIIHNH,
X OoTOoOpakeHue Ha rpaduke

Hcnosb3oBaTh (QYHKIMOHAIBHYIO TEPMHUHOJIOTUIO W

CHMMBOJIMKY.
BbI4uCAATh 3HAYeHUs QYHKIUH, 3alaHHBIX (hopMyIiamuy
(mpu  HEOOXOAMMOCTHU HCIHOJIL30BaTh KaJbKYJISITOD);

COCTABJIATh TAOJ/IMIBI 3HAaYeHUM ¢yHknu. CTpOUTH MO
TOYKaM rpapuku QpyHKIHH.
OnuceIBaTh CBOWMCTBA (QyHKUUU
rpauyueckoro mpeacTaBICHUS.
Hcnosb30oBaTh (PyHKIUOHAIBHYIO TEPMHUHOJIOTUIO MU
CUMBOJIMKY.

HcciepoBarbs  mnpumepbl  rpa@uKoB,  OTpa)KaroUIHX|
peanibHbIe mpolecchl U sBieHus. [IpyBOAUTH NpUMePpbI
MPOILIECCOB U SIBIE€HUM C 3aJaHHBIMHU CBOMCTBAMM.
Hcnosib30BaTh KOMIBHTEPHBIE  INPOrpaMMbl Ui
nocTpoeHusi TrpadukKoB (PYHKIHN U HUIYUYCHHUS UX
CBOMCTB

Ha OCHOBE €€
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DOYHKIMH.
YucsoBbIie

byHkuuu
(94)

YreHune u nmocTtpoeHue rpagukon
byuknuii. [Ipumepsr rpadpukoB
pyHKOMH, OTparkaronImx
peajibHbIE TIPOIECCHI.
@DyHKIIHUH, ONHUCHIBAIOLIUE
OpsSIMYIO U OOpaTHYIO
OPONOPIHOHAIIbHBIC
3aBHUCHUMOCTH, UX IpadUKU.
I'mnepOoia.

HaxoauThb c noMOI1bI0 rpaduKa pyHKINY 3HAYCHHUE
OJHOU M3 pacCMaTPUBACMBIX BEJIUYHH MO 3HAYECHHUIO
ApYyTrou.

B HecoXHBIX ciydasix BbIpakaTh (pOpMyJIoH
3aBUCUMOCTbDb MEX/1y BEIIUYUHAMH.

OnucChIBATh XapaKTep U3MEHEHHUsS OJIHOW BEIMYUHBI B
3aBUCUMOCTH OT U3MEHEHHUS JIPYyTOM.

I'padbuk dysxuumn y = X2,
OyHKIMU Y = , Yy = x3,
Yy =\/x, Yy = |x]; rpaduueckoe
pelleHre ypaBHEHHM M CHCTEM
ypaBHEHUI

Pacno3HaBaTh BU/JIbI N3y4aeMbIX byHKITIIA.
IloxaseIBaThH CXeMaTH4YeCKH IIOJIOKEHUE Ha
KoopmélHaTHoix’I IUIOCKOCTH TpadukoB (yHKIMH BUAA:
y=x,YyY =x,

y =Vx,y = |xI.

Ucnosib30BaTh QyHKIMOHA/IBHO-TPadpuuecKkue
npeAcTaBJICHUS Ul PEIIEHNS U UCCIIEAOBAHUS
YPaBHEHUH MU CUCTEM YPaBHEHUM.

IIpuMeHATHb BUPPOBBIE peCcypPChl I TOCTPOSHUS
rpa¢ukoB GyHKIMH

IloBTOpEHUE N
006001 eHHue
(6 1)

IToBTOpEeHME OCHOBHBIX MOHSITHI
1 METOJIOB KypcoB 7 1 8 KJ1accoB,
00o011eHne 3HaHui

CIOCOOBI
npeoopazoBaHUM

BbiGUpaTh, NPUMEHSATH, OLl€HUBATh
CpaBHEHHUsI  4MCEll, BBIYMCIICHUH,
BBIPAYKCHUM, PELICHNST YPAaBHEHUI.
OcymieCcTBJ/IATH CAMOKOHTPOJIb BbINOJHAEMBIX JI€HCTBUM
u CaMOIIPOBEPKY pesyJibTara BbIYMCJICHUH,
npeoopa3zoBaHU, IMTOCTPOCHUH.

Pemath 3aja4yM M3 pea/IbHOM >XU3HM, NPHUMEHATbh
MaTeMaTHYE€CKHE 3HAHUWS JJIs1 PEIIeHMs 3a74ad U3 APYTrux
MIpEeIMETOB.

PeimnaTh TEeKCTOBbIe 33aJa4M, CpaBHHUBATh, BBIOUPATh
CIIOCOOBI pelICHUs 3aJ1a49u
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9 kimacc (He menee 102 q)

Ha3BaHnue pasgena
(TembI)
Kypca (4ucjio 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTHU 06y‘la101unxc;1

Yucaa u
BbIYMCJIEHUS.
JleicTBUTE/IBHBIE
qyHcJaa

(9v)

ParmmonanpHbBIC YMCIIA,
UuppalroHaJbHbIE 4YHCIIA,
KOHEYHbIC U OECKOHEUYHBIC
JICCSITUYHBIE IpoOu. MHOXECTBO
JICUCTBUTEIbHBIX YHCEI;
JNEeUCTBUTEJIBHBIC YUCIIA KaK
OecKOHEYHbIE IeCSTUYHBIC
npobu. B3auMHO OJTHO3HAYHOE
COOTBETCTBHE MEXKIAY MHOXKECTBOM
JICCTBUTEIbHBIX YHUCE U
MHO>KECTBOM TOYEK
KOOpJAMHATHOMN HNPSIMOM.
CpaBHeHUE NENCTBUTEIIBHBIX
4quces, apupmMeTniecKkue
JEUCTBUS C NEUCTBUTEIILHBIMU
4HCJIaMU.

[Tpubmmxénnoe 3Ha4YeHUE
BEJIMYUHBI, TOYHOCTH
OPpUOITNIKEHUS.

Oxpyrnenue yucel. [Ipukngka u
OLIEHKa pPE3yJIbTaTOB
BBIYUCIICHUI

Pa3BuBaTh NIpeACTAaBJIEHUS O YHCJIaX: OT MHOXECTBa
HaTypaJbHBIX YHCEI J0 MHOXXECTBa JICHCTBUTEIBbHBIX
qUCeIl.

O3HAKOMHUTBCS C BO3MOKHOCTBIO MMPEICTABIICHUS
JNEUCTBUTEIBHOTO YHCJIa KaK OECKOHEYHOU JECATUIHOMN
ApoOu, MNPUMEHSATD JICCATUIHBIC TIPUOITUKEHUS
panuoHaIbHBIX U UPPALIMOHATBHBIX YHCEI.
HN3006paxKaThb JIelCTBUTEIILHBIC YHUCIIa TOYKAMU
KOOPAWHATHOMW OPSIMOM.

3anuceiBaTh, CP)ABHUBATh U YNOPAAOYUBATH
JIECTBUTENIBHBIC YHUCIIA.

BbBINOJIHATB, cOUETast YCTHHIE U NTMCbMEHHBIE TPUEMBI,
apudmMeTUIECKUEe AENCTBUS C PAIIHOHATIBHBIMHA
YHuCcliaMi; HAXOAUTb 3HAYCHUS CTETICHEN C IIeJTbIMHU
MOKa3aTeJIsIMU U KOpHEW; BBIYUCJ/IATH 3HAUYCHUS
YHCJIOBBIX BBIPAYKECHUM.

IMosyyuTs npeacTaBJeHHUe O 3HAUUMOCTH
JICUCTBUTEJIbHBIX UHUCEJI B IPAKTUYECKOU JEATEIbHOCTHU
4eJIOBEKa.

AHa/iM3upoBaTh U AeJIaTb BbIBOAbI O TOYHOCTH
NPUOT>KESHUS IEMCTBUTEIILHOTO YHCIa IIPU PEIISHUU
3a/1a4.

OKpyridarh 1eiCTBUTEIbHBIE YHCIIa, BBINMOJIHATH
NPUKUAKY pe3yJibTaTa BBIUMCICHUN, OLL€HKY 3HAaYeHUH
YUCJIOBBIX BBIPpAKEHUH.

3HAKOMUTBCS C MCTOPUEN Pa3BUTHU MaTEeMaTUKH
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YpaBHeHusa u
HepaBeHCTBa.
YpaBHeHuUs c ogHOM
nepemMeHHou (14 y4)

JIuneitnoe ypaBHeHue. Pemienue
YPaABHEHHUN, CBOJSIIUXCS K
JUHEWHBIM.

KBanparHoe ypaBHEeHUE.
Pemenune ypaBHeHU,
CBOJSIILINXCS K KBaJpaTHBIM.
BbukBanpaTtHbie ypaBHEHUSI.
IIpumepsl penieHuss ypaBHEHUN
TPEThEH U 4YETBEPTONU CTEIICHEU
pa310K€eHUEM Ha MHO>KHUTEIH.
Pemrenne npoOHO-panimoHaILHBIX
YPaBHEHUM.

Penienue TekCcTOBBIX 3aga4
ajnreOpanyecKuM METOJIOM

OcBauBaTh, 3aIOMUHATh U MNPHUMEHATh rpaduydeckKue
MeTOAbI IPU PEIICHUN YPaBHEHUN, HEPABEHCTB U UX
CHUCTEM.

Pacno3HaBaTh 11eJibie U ApoOHbIC YpaBHEHUs. PemiaTh
JINHEeNHbIe U KBaJpaTHbIEe YPAaBHEHUSsI, ypaBHCHUS,
CBOJISIIIIUECS K HUM, ITPOCTEeHIINE APOOHO-
panroHalIbHbIE YPaBHEHUS.

I[IpeasjiaraTh BO3MOXKHBIC CIOCOOBI PEIICHUS TEKCTOBBIX
3aJ1a4, 00CYKAAaTh UX U pellaTh TEeKCTOBbIE 3aJa4u
pa3HBIMHU CIIOCOOAMU.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUS MaTEeMaTUKH

YpaBHeHusa u
HepaBeHCTBa.
CucreMsl
YPaBHEHUM
(14 4)

JIuneiitHOEe ypaBHEHHE C JBYMS
MEepEeMEHHBIMH U €ro rpaduk.
Cucrema IByX JIMHEHWHBIX
YPaBHEHUHU C IABYMsI
NEPEMEHHBIMHU U €€ pEIICHUE.
Pemenne cucrem aByx
YpPaBHEHUN, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPYyroe — BTOPOU
CTEIICHU.

I'pacdpnueckast naTEpHIpETALIUS
CHUCTEMBI YpPAaBHEHUU C JOBYyMs
nepeMEeHHBIMU.

Pemienne TekcTOBBIX 3a/1a4
anreOpandecKumM Cnocooom

OcBauBaTh U NPUMEHATb NPUEMBI PEILICHUS CHUCTEMBI
JIByX JUHEWHBIX YpaBHEHUH C ABYMsI IIEPEMEHHBIMH U
CHUCTEMBbI JIByX YPaBHEHHUU, B KOTOPBIX OJIHO yYpaBHEHHE
HE SIBJISIETCS JIMHEHHBIM.

Hcnonb30BaTh QyHKIIMOHAIBHO-TpapUIECKUe
MpeJICTaBJICHUS 1151 pelleHUsI U UCcc1e,0BaHUusA
YPaBHEHHUH U CUCTEM.

AHa/smM3upoBaTh TEKCTHI 337124, pelIaTh UX
anreOpanyecKuM CIocoOOM: MepexXoAUTh OT CIOBECHOU
hopmMyTMpOBKH YCIOBUS 3aJa4d K ajlreoOpandeckoim
MO/IE€JIN ITyTEM COCTABJIEHUSI CUCTEMBI yPAaBHEHUM;
peuiaTh COCTaBJIECHHYIO CUCTEMY YPaBHEHUI;
UHTEepIpeTUupoOBaATh pe3yabTaT.

3HAKOMUTBCS C MCTOPUEN pa3BUTHUSI MAaTEMAaTUKHU

YpaBHeHusa u
HepaBeHCTBaA.
HepageHctBa (16 4)

YHucnoBble HEPABEHCTBA U UX
CBONCTBA.

JInHeliHbIe HEpaBEHCTBA C OJHOM
NEPEMEHHOUN U UX pEIICHHUE.
CucTemMbl JIMHEHHBIX HEPABEHCTB

YuTaThb, 3aIMCbIBATh, IOHUMATh, HHTEPIIPETUPOBAThH
HEPaBEHCTBA; UCIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTUIO.
BBINOJIHATH NMpeoOpa30BaHUsI HEPABEHCTB, UCIIOJIb30BaTh
JUIsL IpeoOpa30BaHUsI CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacnio3HaBaTh JIMHEHHBIC U KBAaJPAaTHbIC HEPABEHCTBA.
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C OAHOUW MEPEMEHHON U UX
pelieHue.

KBanpaTHbie HEpaBeHCTBA U UX
peuieHue.

I'paduyueckast uaTEpIIpEeTAIHS
HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMs
HepeMeHHBIMI/I

PemiaTh jIMHEHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIIINX
KBaJpaTHOE HEPABEHCTBO, U pellaTh UX; 0OCYKAATh
MOJIyYCHHBIE PELICHUS.

HN306paxkKaThb pelicHnue HEPABEHCTBA U CUCTEMBbI
HEPABEHCTB Ha YUCJIOBOH MPsIMOU, 3alIMChIBATh
peLICHHUE C ITIOMOIBIO CUMBOJIOB.

PenraThb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3Ys
rpadg9eCKUe IIPEACTABICHUS.

OcBauBaTh U IPUMEHATH HEPABEHCTBA MPHU PELLIEHUN
pa3IMYHbIX 3a7a4, B TOM YHCJI€ IPAKTUKO-

OPHEHTUPOBAHHBIX
OYyHKI UM KBanpartuunast pyHKIIUS, € Pacno3sHaBaTh BUIbI N3yYaeMBbIX byHKIMIA;
(16 4) rpadux u csoiicrsa. IlapaGoia, WLIIOCTPUPOBATh cXxeMaTHU4YeCKH, 06 bSACHATH

KOOPJWHATHI BEPIITUHBI
napadoJIbl, OCb CHMMETPHH
napabosnbl. CTerIeHHbIE
¢byHKOMHU ¢ HaTypanbHBIMHA
moKasareisiMu 2 U 3, UuX
rpadvKu U CBOMCTBA.
I'padpuxku pyuxmuii: y = kx,

y=kx+b, y=5 y=ad

y ax3,y :\/X,y: IxI

pacIioyioKEHHE Ha KOOPJIWMHATHOM ILIOCKOCTH TIpadHUKOB
dbyukumii Bupa:y = kx, y = kx + b, y =§, y = ax?,
y = ax®,

y =\/x, Y = [x] B 3aBUCUMOCTH OT 3HA4YCHUU

K02 PUIIMEHTOB; ONMUCHIBATh UX CBOUCTBA.

Pacnio3HaBaThb KBaJpaTUYHYIO (PYHKIOUIO 110 (opMyIIe.
IIpuBOAUTHL NpPUMePbI KBAJIPATUYHBIX 3aBUCHMOCTEH U3
peanbHOM KU3HU, PUBHUKH, TEOMETPHUH.

BbiABJAAT u 0000maTh OCOOEHHOCTH Tpaduka
KBaJIpaTUYHOU (PYyHKIUU Y = ax’ + bx + c.

CTpouth ¥ H300paXKaTh CXeMaTU4YeCKH Tpaduku
KBaJIpaTUYHBIX (PYHKIUN, 3aJaHHBIX ¢opMyIaMu BUJA Y
= a*y=a +q y=al+p?y=ax’+bx+c
AHa/IM3UPOBATH U NIPUMEHATh CBOMCTBA U3YUYEHHBIX
(hyHKIMI 1719 UX TIOCTPOEHUSI, B TOM YHCJIE C TIOMOIIBIO

U (POBBIX PECYPCOB
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IIpeacrasiienue

IIpencraBnenne naHHbBIX B

OcBauBaTh CIOCOOBI npeacTaBJICHUSA CTATUCTUYCCKHUX

JaHHBIX TabIuIIaX. HpaKTI/ItIeCKI/Ie MaHHBIX U YHACJIOBBIX MAaCCUBOB C IIOMOIILIO TAaOIUL] U
(5 ) BBIYMCJICHUS 10 TAOJIHUYHBIM AUarpaMm € MCIOJIb30BAHUEM aKTyaJIbHBIX U BAXKHBIX
JaHHBIM. M3BiIeueHue u NaHHBIX (AeMorpadudecKkue JaHHbIC, TPOU3BOJICTBO
UHTEPpIIpEeTaIs TaOJIUYHBIX OPOMBIIIIJIEHHON U CEJIbCKOXO3IUCTBEHHON MPOAYKIIMH,
naHHbIX. [IpakTndeckass padora | OOILIECTBEHHBIC U MIPUPOJIHBIC SBJICHUS).
«Ta0maunen». HN3yuyaTs MeToAbI PabOTHI ¢ TAOJTUYHBIMU U
I'paduaeckoe nipecTaBICHUE rpapuIecCKuMHU IIPEACTABIICHUSIMH JIJAHHBIX C TOMOIIBIO
JJAHHBIX B BUJIE KPYTOBBIX, OUQPPOBBIX PECYPCOB B X0OJI€ MTPAKTUICCKUX padboT
CTOJIOMKOBBIX (CTOJIO0YATHIX)
auarpamMm. UTeHue u rnmocTpoeHue
auarpamm. [Ipumepsl
neMorpauuecKuX JuarpamMmm.
IIpakTnueckas pabora
«JIlmarpaMmmMbD»
OnucareabHas Yucnoseie HaOoOpbl. CpenHee OcBauBaTh NOHATHA: YUCIIOBOH HAOOp, Mepa
cratuctuka (5 ) apuMeTHIECKOE. LIEHTpaJIbHOM TeHACHIINH (Mepa IIEHTPa), B TOM YHCIE

Menuana yncioBoro Habopa.
VYcToMUMBOCTE MEIUAHEI.
IIpakTnueckas padora «CpenHue
3HAYCHUS.

HauGosbiliee 1 HauMeHbIIIee
3HAUYEHHS YHUCIJIOBOTO Habopa.
Pazmax

cpenHee apuMeTHdecKoe, MeauaHa.

OnuceIBaATH CTATUCTUYECKHUE JAHHBIE C IIOMOLIBIO
cpeaHero apugMeTH4ecKoro u Meauansl. Pemars
3aJ1a4u.

HN3yuars cBOMCTBA CPETHUX, B TOM YHUCJIE C IIOMOIIBIO
nU(POBBIX PECYPCOB, B X0/1€ NPAKTUYECKUX padoT.

OcBamMBaTh NOHATHS: HAaNOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHHS YMCIIOBOTO MacCHBa, pa3Max.

PemaTsb 3aJa4M Ha BRIOOP CIOCOOA OMMCAHUS JaHHBIX B
COOTBETCTBUM C MPUPOJION JAHHBIX U LEISIMU
HCCJICIOBAHUS
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BepositHOCTH M
4acToTa CJay4aiuHoro
co0bITUSA

Cny4dalHbIM ONBIT U ClIydailHOE
coObITHE. BeposiTHOCTE U
qacTtoTa coOnITus. Ponb

OcBanBaTh NOHATHUA: CIIy4YallHbIM OIBIT U CIy4YaliHOE
COOBITHE, MAJIOBEPOSITHOE M MPAKTHYECKH TOCTOBEPHOE
coObITHE.

(2 ) MaJIOBEPOSITHBIX U ITpakTHUYeCKu | M3ydaTh 3HAUMMOCTh MAJIOBEPOSITHBIX COOBITUH B
JIOCTOBEPHBIX COOBITHI B Opupoae U oOIIeCcTBE Ha BaXKHBIX IpUMepax (aBapuu,
IpUPOJE U B o0miecTBe. MoHeTa | HECYACTHBIE ClIydau, 3alUTa IIEpPCOHAJIbHOMU
U UrpajibHasi KOCTb B TEOPHUH nHoOpMaLnH, IIepeaada JTaHHBIX).
BEPOSITHOCTEH. HN3yuaTh poJib KJIACCUYECKHUX BEPOSITHOCTHBIX MOJIEIICH
IlpakTrueckast padbora (MoHeTa, urpajibHasi KOCTb) B TEOPUH BEPOSITHOCTEH.
«HacroraBbIIaJIcHUsT OpJia» Hao0aoaaTh U H3y4aTh 4acTOTY COOBITHI B IIPOCTHIX
AKCIIEPUMEHTAX, B TOM YHCJI€ C TOMOUIBIO TH(PPOBHIX
pecypcoB, B X0JI€ NPAKTUYECKOU padOThI
MHo:xecTBa MHoxkecTBO, MOAMHOXKECTBO. OcBauBaTh NOHATHUA: MHOXECTBO, DJIEMEHT MHOXECTBA,
(3 9) Onepanuu HaJT MHOYKECTBAMHU: NOJMHOXKECTBO.

o0beIUHEHNE, TNEepPEeCeUYCHHUE,
JIOTIOJTHCHUE.

BBINOJIHATHL onepangMm HaJd MHOXCCTBaAMM!
06'I)GIII/IHCHI/IC, nepeceyCHucC, JOIMOJITHCHHUC.

CgBoiicTBa onepanuii HaJg
MHOKECTBaMU:
IEPEMECTUTEIBHOE,
codeTaTenabHOE,
pacnpenemTenbHOE, BKIIFOUEHHUS.
I'paduueckoe nipeacraBieHue
MHOKECTB

Hcnoab3oBaTh CBOKCTBA: NIEPEMECTUTEIILHOE,
coyeTaTesIbHOE, pacIpeaeIuTeIbHOE, BKIIFOUCHHUS.
HUcnoab3oBath rpadguyueckoe MpeicTaBIeHue MHOYKECTB
HpI/I OITMCaHHUMn peaJ'II)HI)IX HpOHCCCOB 151 SIBJIeHI/Iﬁ, HpI/I
peleHnn 3ajiad U3 JAPYTrux y4eOHBIXIIPEAMETOB U
KYypCOB
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IloBTOpEHUeE,
0060011eHHE,
cucTeMaTu3aumsa

3HAHUM!
(18 4)

Yucsa 1 BBIYUC/IEHUA (3aIHCh,

CpaBHCHHE, JICUCTBUS c
JIEUCTBUTEIILHBIMU 4HCIIaMU,
qucioBasi TMpsiMasi; IIPOIICHTHI,
OTHOILICHUS, OPONOPIINH;
OKpYyTJICHUE, OpUOIIMIKESHHUE,
OIICHKA; pPEIIeHUE TEKCTOBBIX
3aja4 apu(pMETHIECKUM
CIocoOoM)

OnepupoBaTh NOHATUSAMM. MHOXXECTBO, IOJIMHOYKECTBO,
onepaiuu Hax MHO>KECTBaMU; MCII0JIb30BaTh
rpadudecKkoe IpeAcTaBJICHUE MHOMXECTB JJIsI OMHUCAHUS
peaJIbHBIX MPOIIECCOB U SIBICHUU, MPU PEILICHUM 3aj1a4 U3
JPYTUX YISOHBIX NPEIMETOB.

AKTya/iu3upoBaTb TEpPMHHOJIOTUIO M  OCHOBHbIE
AEeNCTBUSA, CBSI3aHHbIE C YUCJIAMU. HATypaIbHOE YHCIIO,
MIPOCTOE M COCTAaBHOE 4YHCIIa, JIEJIUMOCTh HaTypaJibHBIX
YKCell, TPU3HAKU JEIMMOCTH, 11€J10€ YHUCIIO, MOYJIb YHCIIa,
OOBIKHOBEHHAs1 W JI€CSITUYHas ApOOH, CTaHIAPTHBIA BU/
4yucia, apu(PMeTUuecKuii KBaJIpaTHbINM KOPEHb.

BbINOJIHATD AEWCTBUA, CPABHUBATh U YIOPALOYUBATH
yucia, MPEACTaBIATh YHC/ia Ha KOOPAWHATHOM MPSMOM,
OKPYIJIATh YHCJIA; BBINOJHATh NPUKHUAKY U OILL€HKY
pe3yJibTaTa BHIYUCIICHUN.

PemiaTh TEKCTOBBIE 3a4a4M apu(PpMETHIECKUM CITIOCOOOM.

PemiaTh mnpakKTU4YeCcKHe  3aJavu, coJIepIKaIme
MPOIIEHTHI, JIOJH, YacTH, BBIPAKAIOIIHNE 3aBHCUMOCTH:
CKOpOCTh — BpeMsi — paccTOosiHhe, IeHa —
KOJIUYECTBO — CTOUMOCTb, O0OBEM pabOThl — BpeMs
— TIPOU3BOAUTEIILHOCTH TPYa.

Pa3oupaTtshb peanbHbIe >KU3HEHHBIE CUTYyalluH,
dopmy/IMpOBaTh UX Ha SI3bIKE MATEeMaTHUKH, HAXOAUTh
pemeHne,  OPUMEHSS MaTeMaTHISCKAN armapar,

MHTEPNPETUPOBATH pe3yJibTaT

1
31echk MpecTaBICHBI DJIEMEHTHI COZepKaHus Kypca, U3ydaBIInecs B 5—8 Kiraccax U TpeOyromye IMoOBTOpeHUs, 0000meHust u cucreMatu3anuu. Oopamarbscs
K @TOMY MaTepuajly MOKHO B BHJE aKII€HTAa Ha 3aBepIIalollleM dTalle U3ydeHHUsl Kypca 9 kjacca MM pacnpenensaTh M0 COOTBETCTBYIOIIMM TeMaTHUYECKHUM pas3iesam,

U3ydyaeMbIM B T€Ue€HHE y4eOHOro rona.
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Anre6panyeckrie  BbIpaKeHUS
(mpeoOpazoBaHue
anrebpandeckux BBIpQ)KCHUH,

JIOIMyCTUMBbIE 3HAUCHUS )

OnepupoBaTh NOHATUAMM: CTECIICHb C EJIBIM
rokasarejieM, apupMeTUIECKUH KBaJpaTHbII KOPEHb,
MHOTO4JICH, ajirebpanyeckasi 7poOb, TOXKIECTBO.
BbINOJ/JIHATH OCHOBHBIE A€M CTBUA: BHITIOIHATH PACUETHI
o ¢popmyiiaM, mpeoOpa3oBLIBATH IEJIbIC, IPOOHO-
panuoHaIbHBIE BBIPAKECHUS U BBIPAKCHUS C KOPHSIMU,
peaau30BBIBATH PA3JI0KEHUE MHOTI'OYJIEHA Ha
MHOXHUTEJIN, B TOM YHCJIE C UCTIOJb30BaHUEM (POPMYII
pa3HOCTH KBaJpaTOB U KBaJgpaTa CyYMMbI U pa3HOCTH;
HaxXOoAUTb JOIMYCTHUMBIC 3HAUYCHUA IICPECMCHHDBIX JJIsT
IPOOHO-paIlMOHAJILHBIX BBIPAKEHUN, KOPHEH.
MopaesimpoBaTh ¢ IOMOLIBIO (POPMYI peabHbIE IIPOIEC-
ChI U SIBJICHUS

DPYHKIMU (IIOCTPOCHHUE, CBOM-
CTBa W3YYEHHBIX (PyHKIMI; Tpa-
(prueckoe pelieHue ypaBHEHUN
U UX CUCTEM)

OnepupoBaTh NOHATHUAMMU:. QYyHKIHSA, rpaduKk (yHK-
OUH, HYJIW (PYHKIOIHH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
OPOMEXYTKHU BO3pacTaHusl, yObIBaHUs, HAUOOJIbIIECE U
HanMeEHbIIIee 3HAaYCHUST (PYHKIIUU.

AHanu3upoBaTh, CpaBHUBATh, OOGCYKAATb CBOICTBa
(yHKIMHI, CTPOUTB UX rpaduku.
OnepuposBarthb MNOHATUAMMU: npsimast

MPONOPLHOHAIBHOCTb, OOpaTHasi MPONOPLIHOHAIBHOCTD,
JUHeNHast QyHKUMs, KBaJpaTuuHasl QyHKLuUs, mapadona,
rurnepOoa.

Hcnosib3oBaTh rpadUKM i ONpeacsieHUs] CBOMCTB,
NPOLIECCOB M 3aBUCUMOCTEH, /s pelIeHus 3aJad U3
JIPYTUX YYEOHBIX TIPEIMETOB W peaJbHOU >KWU3HH;
MOJe/IMpOoBaTbh C [OOMOUIbIO TpaguUKOB peajibHbIC
MPOIIECCHI U SIBJICHUS.

Beipakatb ¢opMys1aMH 3aBHCUMOCTH MEXJIYy BEIUYH-
HaMH
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TEMATHYECKOE INIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHH)

8 KJIACC (ue menee 99 u)

Ha3BaHnue
pa3gesia (TeMbl)
(4ucs10 4acos)

OcHOBHOE cojepiKaHue

OcHOBHBIE BU/bI AesATe/JbHOCTU 06yqalonmxca

Yucs0BblE
1nocJjieaoBaTe/iboC-
TH

(17 4)

[TonssiTHE YnCcIOBOM
MOCJIeI0BAaTEIbHOCTH.
3a1aHue MOCIEe0BaTEIbHOCTH
peKyppeHTHOU GopMyoil 1
(opmyroii n-ro ueHa.
Apudmernueckas u
reoMeTpuYecKasi IIporpeccuu.
dopmysbl N-ro 4YieHa
apudmMeTHIecKoil u
r€OMETPUYECKOU MPOrpeccuid,
CYMMBI MIEPBBIX N YJICHOB.
HN3o6pakeHne 4j1eHOB
apudmeTHueckoit u
T€OMETPUUECKON ITPOTrpeECCUN
TOYKaMHM Ha KOOPAUHATHOU
MJIOCKOCTH.

JInHelHbIA 1
AKCHOHECHIIUAJIBHBIN POCT.

OcBauBaTh U IPUMEHATD UHJICKCHbIE 0003HAYCHUS,
CTPOMUTD pedeBble BhICKa3bIBaAHUA C HUCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBSI3aHHOM C ITOHATHEM
I10CJI€JOBATEIBbHOCTH.

AHasim3upoBaThb GopmyIy N-ro YieHa
TOCJIEZIOBATEILHOCTH HJIN PEKYPPEHTHYIO (hOopMyITy K
BbIYMCJIATD WICHBIIIOCIEN0BATEIIBHOCTEN, 3aJaHHbBIX
3TUMH (popMyIaMH.

Ycra”HaB/MBaTb 3aKOHOMEPHOCTD B [IOCTPOCHUH
II0CJIEIOBATEIILHOCTH, €CJIM BBIIIUCAHbI IIEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3sHaBaTh apu(pMETUYECKYIO U T€OMETPUUECKYIO
MPOTPECCUU TIPU Pa3HBIX criocobax 3alaHusl.

PemiaTh 3a7a4yu ¢ UCIIOJIb30BaHHEM (POPMYJI N-TO YjI€Ha
apudmMeTndecKoil U TeoOMeTPUIECKON MpOrpeccui,
CYMMBI IIEPBBIX 1 YJICHOB.

N3006pakaTh 4WICHbI NOCIE€I0BATEIbHOCTH TOUKAaMH Ha
KOOPAWUHATHOMN TIJIOCKOCTH.

PaccmaTpuBaTh NpuMepbl NIPOLECCOB U SIBJIEHUM U3
peanTbHOM >KU3HU, WILTIOCTPUPYIOIINE U3MEHEHUE B
apu(MEeTHIECKON MPOrpeccur, B FreOMETPUUECKON
porpeccun; n300paxaTh COOTBETCTBYIOIIHE
3aBUCHMOCTH I'paUIECKU.

PeluaThb 3aja4M, CBA3aHHBIEC C YHCIIOBBIMU
IMOCJIE/IOBATEIILHOCTSIMU, B TOM YHCJIE 3aJa4d U3
peaibHOI >XKU3HU C UCHOJIb30BaHUEM TU(PPOBBIX
TEXHOJOTHUHN (RJICKTPOHHBIX TAOJHUII, TpadUIECKOTO
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KaJIbKyJIATOpPA U T.IL.).
3HAKOMHUTBLCA C UCTOPHUEN Pa3BUTHUSI MAaTEMAaTHUKU

BepositHOCTB
CJIy4aiiHOT 0
coobITHs (7 1)

DeMeHTapHbIE COOBITHSI.
Ciy4yaliHbI€ COOBITHSI.
baaronpusarcrByromue
BJIEMEHTapHbIE COOBITHSI.
BepositHocTr coObITHIT. ONBITHI C
PaBHOBO3MOHBIMH
3JIEMEHTAPHBIMU COOBITHUSIMHU.
Ciy4aiiHblii BBIOOD.
IIpakTuueckas pabora «OIBITHI C
PaBHOBO3MOXXHBIMU
DIIEMEHTAPHBIMHU COOBITHUSIMI)

OcBauBaTh NOHSITHSA: DJIEMEHTAPHOE COOBITHE, CITydYaliHOE
COOBITHE KaK COBOKYITHOCTH OJIAarONPUSITCTBYIOIITAX
AJIEMEHTAPHBIX COOBITHUI, PABHOBO3MOKHBIC
3JIEMEHTapPHBIC COOBITHS.

PemiaTh 3a1a4m Ha BEIYUCIICHUE BEPOSITHOCTEH COOBITHI
10 BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHI CIIy4aliHOTO
onbITa.

Pemiath 3a1aum Ha BBIUNCIIEHUE BEPOSITHOCTEN COOBITUN B
OTIBITaX C PABHOBO3MOYKHBIMH 2JIEMEHTAPHBIMU
COOBITHSIMH, B TOM YHCJIE€ C TIOMOIIbIO KOMIBIOTEPA.
IIpoBoauTH M M3y4YaTh ONbITHI C PABHOBO3MOYXXHBIMU
3JIEMEHTAPHBIMU COOBITHUSIMU (C UCMTOJIb30BAHUEM MOHET,
UTpaJIbHBIX KOCTEH, APYTHUX MOJIEJICH)B XOIe
MPAaKTUYECKON pabOThI

Cayuaiinas
BeJIMYHHA
(6 )

Cny4aiiHasi BeTU4HuHa U
pacupenesieHrue BEpOSITHOCTEN.
[MTousitue o 3akoHe OONBIIUX
qucen. [Ipumenenne 3akoHa
OOJIBIIUX YHUCET

OcBOUTH NOHATHS: ClIydaliHasl BEJIMYMHA, 3HAUCHUE
CJIy4allHOU BEJIMYMHBI, PACHPEICIICHUE BEPOSITHOCTEN.
HN3yuars M 00Ccy)kaaTh NpUMEPHI JUCKPETHBIX U
HETIPEPBIBHBIX CIIyYalHBIX BEIUYHUH (POCT, BEC UEJIO
BE€Ka, YUCJICHHOCTh HACEIEHUsl, JPYTrue U3MEHUYHBbIE
BEJINUYHHBI, pacCCMaTpUBaBIINECS B KypCE€ CTATUCTHUKH),
MOJIEJIBHBIX CIIyYalHBIX BEJIMYUH, CBSI3aHHBIX CO
ClIy4alHBIMM onbITaMHu (OpocaHue€ MOHETHI, UTPAJILHOMI
KOCTH, CO CIIy4alHBbIM BEIOOPOMH T. II.).

3aj1a4, CBSI3aHHBIX CO CTPaXOBAaHHUEM U JIOTEPESIMHU.
OO0cy:xaaTh poJib 3aKOHA OOJIBIINX YHCEN B IPUPOJACH B
JKU3HHU 4YeJIOBEKA
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IloBTOpEHME,
06001IeHHeE,
cuCcTeMaTu3auus

3HAHU?
(59 4)

Yucsia ¥ BBIYHUC/IEHUA (3aIHCh,

CpaBHEHHE, TIEUCTBUSI c
JICUCTBUTEIILHBIMU qHCIIaMU,
quclioBasi MpsiMasi; IIPOIICHTHI,
OTHOILICHMUS, OPONOPILINH;
OKpYyTJICHHUE, NpUOIIMIKCHUE,
OIICHKA; pEIIeHHe TEKCTOBBIX
3a/1a4 apu(pMEeTUIECKUM
CIIOCOOOM)

OnepupoBaTb NOHATUAMM. MHOXXECTBO, TTOJMHOKECTBO,
onepanuu HaJ MHO>KECTBaMHU; MCII0JIb30BaTh
rpaduyecKkoe IMpeACcTaBIC€HUE MHOXECTB [JIsi OIHCAHUS
peabHBIX NPOLIECCOB U SBJICHUM, IIPU PEUICHUU 3a7a4d U3
JIPYTHUX yICOHBIX MPEIMETOB.

AKTya/iu3aupoBaTb TEPMHUHOJIOTUI0 M  OCHOBHbIE
AeNCTBUSA, CBSI3aHHbIE C YUC/JIAMU. HATypaIbHOE YHCIIO,
IIPOCTOE U COCTAaBHOE 4YHCIIA, ACIIMMOCTb HaTypaJibHBIX
4qucen, NPU3HAKUA JeJIMMOCTH, 1€JI0€ YUCIIO, MOAYJIb YHCIIA,
OOBIKHOBEHHAs] W JecsATUYHAs ApOOH, CTaHAAPTHBIA BUJ
4qUcia, apu(pMeTHuecKuii KBaJIpaTHbIM KOPEHb.

BBINOJ/IHATh AE€WCTBHSA, CPABHUBATh U YNOPALOYUBATH
yuciaa, NPEACTaBISATh 4YKMCIa Ha KOOPJAMHATHON IIPSMOM,
OKPYIJIATh YKCJIa; BBINOJHATh NPUKUAKY M OILEHKY
pe3yJibTaTa BHIYUCICHHMA.

PemiaTh TEKCTOBBIE 3a4a4YM apr(PMETHIECKHM CIIOCOOOM.

PemaTthb npakKTU4YecKue 3aJa4u, coJieprKaIme
MPOIICHTHI, JIOJH, YaCTH, BBIPpAXKAIOMINEC 3aBUCUMOCTH:
CKOpOCTh — BpeMsi —  pacCTOsiHWe, IIeHa —
KOJIUMYECTBO — CTOUMOCTbH, OOBEM paboThl — BpeMsi —
MMPOU3BOJAUTEIBHOCTh TPY/Ia.

Pa3o6upartb peabHbIe ’)KU3HEHHBIE CHUTYyallHH,
dopmMy IMpOBATH UX Ha SI3BIKE MaTEeMaTHUKH, HAXOAUTb
pelieHue,  IpUMEHSIS MaTeMaTHYSCKHU armapar,

MHTEPNPETUPOBATD PE3yJIbTaT

2
31echk mpescTaBICHbI DJIEMEHTHI COZIepKaHus Kypca, U3ydaBminecs B 5—9 kiraccax U TpeOyromye IMoOBTOpeHUs, 0000meHust u cucremMatu3anuu. Oopamarbscs
K3TOMY MaTepHajly MOXKHO B BHJI€ aKILIEHTa Ha 3aBepIlIalolleM >Tare u3ydeHus Kypca 10 kjracca Wi pacnopenensTh M0 COOTBETCTBYIOIIUM Te€MaTHYECKUM pas3iesam,

U3ydyaeMbIM B T€Ue€HHE y4eOHOro rona.
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B pa3zgene Temaruueckoro IUITAHUPOBaHHS paboueil mporpaMMmbl JODKHA — OBITh
3alJIaHUpPOBaHAa MaKCUMallbHAsi BHU3yalW3alus MaTepuaia, JIODKHBI OBITh  yYTEHBI
BO3MOYXHOCTH HCIIOJIb30BAaHUS SJICKTPOHHBIX (IIU(PPOBBIX) 00pa3OBaTEIBbHBIX PECYPCOB,
SABJISAIONIUMXCA Yy4eOHO-METOAMUYECKUMHU MaTepuajlaMy, pealu3yolUMUA JIUJAKTUYECKUe
Bo3moxkHoctn  WKT, coxmepkaHMe KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00
o0pa3zoBaHuHU (BHACOMATEPHAIBI, MYJIbTUMEIUIHBIE TPOTrPAMMBI, AIEKTPOHHBIC YUeOHUKHU U
3aJaYHUKH, JIEKTPOHHBIE OMOINOTEKH, BUPTYaJIbHBIE JTA0OPAaTOPUU, UTPOBBIE MTPOTPAMMBI,
KOJUIEKITUH ITU(POBBIX 00pa30BaTEIBLHBIX PECYPCOB).
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HNPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS».

7-9 (10) KIIACCBbI

HEJU U3YYEHUSA YYEBHOI'O KYPCA

«MaremaTuKy yxe 3aTéM Y4YUTh HaJl0, 4YTO OHA YM B MOPSJIOK MPHUBOJAUTY», — MUCAT BEIUKUM
pycckuil ydenbli Muxaun BacunbeBud JlomoHOcOB. I B 3TOM COCTOMT OJHA M3 JBYX L€l
00y4eHHUs TeOMETPUHU KaK COCTaBHOW YAaCTH MAaTEeMAaTHKHU B IIKOJE. DTOW LENIU COOTBETCTBYET
JoKa3zaTenbHass JIMHUS TpernogaBaHus reomeTpuu. Cremys mpencTaBiIeHHOW paboueit
porpaMme, HauMHasl C CEAbMOTr0 KJlacca Ha ypOKax reOMETPUH 00yJaroIIHiics yUuTCs IPOBOJAUTH
JIOKa3aTeNbHbIE PACCYXACHUS, CTPOUTH JIOTMUECKHE YMO3AKIIOYCHHS, NOKA3bIBaTh HCTUHHBIC
YTBEPKACHUSI U CTPOUTH KOHTPIIPUMEPDI K JIOKHBIM, IIPOBOJIUTEH PACCYKICHHUS «OT MIPOTUBHOTO»,
OTNIMYAaTh CBOMCTBA OT NPU3HAKOB, (OPMYIHPOBATH OOpAaTHBIE YTBEPKACHUS. YUCHUK,
OBJIAJICBIINI HCKYCCTBOM pacCyXaaTh, OyJeT MPUMEHATh €ro U B OKpyskaromied xu3zHu. Kax
nucan reometp u nexaaror Urops ®@enoposuu Lllapeirus, «1o1pMu, TOHUMAIOUIMMH, YTO TaKOe
JI0KAa3aTeNbCTBO, TPYJHO U JaKE€ HEBO3MOXKHO MaHHUITYIUPOBaTh». VI B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEIbHOE 3HAUEHHWE M3YYCHHUs] TEOMETPHH, TMPHUCYIIEe HWMEHHO OTE€UYECTBEHHOMU
MaTeMaTUYECKOIl IIKOJIe.

BmecTte ¢ Tem aBTOpBI MpOrpamMMbl MPEJOCTEPEraloT YUUTENs OT W3JHIIHEro (Gopmain3Mma,
OCOOCHHO B OTHOIIEHWU HAayajl M OCHOBaHMW reomerpuu. Ppanuysckuili mMarematuk JKan
JlbeToHHE 110 3TOMY OBOJY BbICKa3ajcs Tak: «4YTo Kacaercs AeIUMKaTHOH npo0se Mbl BBEACHUS
«aKCHOM», TO MHE KaXXeTcsl, 4YTO Ha MEePBBIX MOopax HYKHO BOOOIIe U30erath MpOU3HOCUTh CaMO
910 ci0BO. C NIpyro e CTOPOHBI, HE CIEAYeT YIYCKaTh HU OJHOW BO3MOKHOCTH [aBaTh
IOpUMEpbl JIOTHUECKUX 3aKJIIOYEHUH, KOTOpble Kyda B Oojblled Mepe, 4eM Huies aKCHOM,
ABJISIFOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEIIIMU MAaTEMaTHYECKOTO MBIIIJICHUSD.

Bropoil nenpr0 mM3ydeHuss T€OMETPHUM SIBJISETCS MCIIOJIB30BaHHWE €€ KaK HMHCTPYMEHTa IIPH
pelIeHNN KaK MAaTeMAaTHMYECKUX, TaK M INPAKTUYECKUX 3a7ad, BCTPEYAIOIIMXCS B PEAJbHOU
#KU3HA. OKOHYMBIIMN KypC T€OMETPUHM IIKOJBHUK JIOJKEH OBbITh B COCTOSIHUU ONPEENIUTH
FeOMETPUUECKYI0 (pUrypy, OnmucaTh CIOBaMH JIaHHBIM 4epTEX WM PUCYHOK, HaWTH IUIOLIA/b
3€MEJIbHOTO Y4YacTKa, paccYuTaTh HEOOXOJMMYIO JJUHY ONTOBOJIOKOHHOTO KaOens Win
TpeOyemble pa3Mephl rapaxka Jijisi aBTOMOOWIsl. DTOMY COOTBETCTBYET BTOpasi, BIUMCIUTENbHAS
JIMHUSA B U3YYEHUU T€OMETPHUH B LIKOJIE.

JlaHHas TIpakTUYeCKas JIMHUA SIBISAETCS HE MEHee BaxkHOM, 4eM Inepsas. Emé Ilnaton
MpeINuChIBall, 4TOOBl «rpaxaane [IpekpacHOro ropoja HH B KOEM CIy4ae HE OCTaBIIsUIN
TEOMETPHIO, BEIb HEMAIOBAXXHO Ja)Ke TOO0UHOE €€ MPUMEHEHHE — B BOGHHOM JIeNIe /14, BIPOYEM, U
BO BCEX HayKax — JUIf JIyYIlIero MX YCBOGHHMs: MbI BEIb 3HaeM, Kakas OECKOHEYHas pa3HuIla
CYLIECTBYET MEXIY YEJIOBEKOM MPUYACTHBIM K T€OMETPUM M HENPHUYACTHBIM». JlIs 3TOro
YUUTENI0 PeKOMEHIYeTCsl MoI0MpaTh 3aaui MPAKTUYECKOTO XapakTepa JJIsl pacCMaTpUBaeMBbIX
TEM, YYUTh €T CTPOUTh MATEMATUYECKUE MOJICIIH PEATbHBIX )KU3HEHHBIX CUTYallUM, TPOBOIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOT0 pe3yJibTaTa. KpaiiHe BaKHO MOAYEPKUBATH
CBSI3M TEOMETPUU C JPYTMMHU MpeIMETaMHU, MOTHUBHPOBATh HCIHOJIB30BATh OINPEICTCHUS
reOMEeTpUUYECKNX (UTYp M TIOHATHUH, JEMOHCTPUPOBATH NMPUMEHEHHUE TOJYYCHHBIX YMEHUN B
bu3MKe u TEXHUKE. OTH CBSI3W Haumboyiee SpKO BHUAHBI B Temax «BekTtopsy,
«TpuroHomerprueckre COOTHOIIECHUsD», «Metoa koopauHaT» U «Teopema ITudaropar.

B 3aknroueHue coniéMcs Ha BEIMKOI0O MaTeMaTuKa 1 aCTpOHOMA Horanna Kermepa, YTOOBI
emié pa3 NOAYCPKHYTh U MCTAITPEAMCTHOC, U BOCIIUTATCIIbHOC 3HAUYCHUEC I'COMCTPUHN: “Geometria
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una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est,

cur homo sit imago Dei”>.

MECTO YYEBHOTI'O KYPCA B YUEBHOM IIJIAHE

CormacHo y4yeOHOMY TIUTaHy BapuaHTta 2 [IpumepHOil amanTUPOBAHHOW OCHOBHOM
00pasoBaTenbHON MPOrpaMMbl OCHOBHOTO 0011ero oopa3zoBanus obOydaromuxcs ¢ PAC, B 7-10
KJlaccax M3ydaercs yuyeOHbIH Kypc «l'eomeTpus», KOTOpBIM BKIIOYAET CIIEAYIOIINE OCHOBHBIC
pa3nenbl conepxkanusi: «l'‘eomerpuyeckue (GUryppl U X cBoiicTBay, «M3mepeHue
FEOMETPUUECKUX BEIMUYMHY», a Takke «J{ekapToBbl KOOpAWHATHI HA IJIOCKOCTH», «BekTopb»,
«/IBmxenus mnockoctu» u «I[IpeobpazoBanus mogoous.

VYueOHbIN IJIaH MPeaycMaTpUBAaCT HM3YYCHHUE T'€OMETPHHM Ha 0a30BOM YpPOBHE, MCXO/sS M3 HE
MeHee 68 yueOHbIX 4acoB B yueOHOM roay (He menee 270 4acoB Ha YPOBEHBLOCHOBHOI'O OOIIIETO
obOpa3oBaHus).

COAEP) KXAHUME YYEBHOI'O KYPCA (IO 'OJAM OBYYEHMUS)
7 KJ1ace

Havanpubeie nonsTus reomerpuu. Touka, npsmas, OTPE30K, Jyd. Yrod. Buael yrios.
BeprukansHple W cMexHbIE yrael. buccekrpuca yria. JlomMaHas, MHOIOYIOJIBHHK.
[TapayuieabHOCTB M IEPIIEHAUKYIISIPHOCTD IIPSIMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBAa OCEBOM cUMMeTpuu. [Ipumepsl cuMMeTpuu B
OKpYXKalollleM MHMpe.

OcHOBHbBIE TOCTPOEHUS C MOMOIIBIO LUPKYIS U JinHeHku. TpeyroiabHuk. BwicoTta, menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOGApEHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyronbHUKA.
CBoiicTBa U IpU3HAKU paBHOOEIPEHHOT0 TPeyroyibHuKa. [Ipu3HaKy paBeHCTBA TPEYTOJIbHHUKOB.

CBoiicTBa M NMpU3HAKU MapajuleidbHBIX NpsAMBIX. CyMMa YIJIOB TpeyrojbHHKa. BHemHue yribl
TpPeYroJbHUKA.

[TpsimoyronbHbIl  TpeyrosibHUK. CBOMCTBO MeAMaHbl NIPSIMOYTOJBHOTO  TPEYrOJbHUKA,
NpOBEAEHHOW K TrunoreHy3e. [Ipu3Hakum paBeHCTBAa NPSIMOYTOJIBHBIX TpPEYrOJbHUKOB.
[TpsMoyronbHbIi TpeyronbHUK ¢ yriaoMm B 30 rpaaycos.

HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUJIMHE JIOMAaHOM,
TeopeMa o 0oJIbIIEM yIiie U O0NbIIeH CTOpoHE TpeyroyibHUKA. [lepneHuKyIsp U HaKJIOHHAS.

FGOMeTpI/ILIeCKOG MECTO TOUYCK. BHCC@KTpI/ICa yriia u Cepe,Z[I/IHHHﬁ NEPNCHAUKYJIAP K OTPE3KY KakK
TCOMETPHUICCKUEC MECTA TOUCK.

OKpYXHOCTb U KpPYT, XOpJla U TUAMETP, UX CBOMCTBA. B3anMHOE pacmnoyioxKEHUE OKPYKHOCTH U
npsmoid. KacarenbHas u cexymas Kk okpyHocTU. OKpY>KHOCTb, BOUCaHHas B yrojl. Bnrcanuas
Y OIIMCAHHAsl OKPY>KHOCTHU TPEYTroJIbHUKA.

8 kiaace

3 I'eomerpust enuHa u BeuHa, oHa OimcTtaeT B boxkpem myxe. Hamra mpruuacTHOCTE K HEH CIYXKHUT OIHUM U3
OCHOBaHWH, TIO KOTOPHIM HYEJOBEK JOJDKeH ObITh oOpa3zom boxbeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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UetpipéxyronbHuku. [lapamnenorpamMMm, ero mnOpu3HaKW © CBOWCTBA. YacTHbIE ciaydau
napajiesorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBaapaT), UX NMpH3HAKKM M CBOMCTBA. Tpamerus,
paBHOOOKas Tparenusi, e€ CBOMCTBa U npu3Haku. [IpsimoyronbHas Tpanemus.

Meton yaBoeHnuss meauanbl. lleHTpanpHas cummerpus. Teopema ®Daneca u Teopema o
HPONOPLUMOHAIBHBIX OTpPE3Kax.

Cpennue TMHUY TPEyroJibHUKa U Tpareluu. LeHTp Macc TpeyrojapHuKa.

[Tomobue TtpeyronbHUKOB, KodhduimeHT mnomodbus. I[lpusHaku momOOUsS TPEYrOIHLHUKOB.
[TpumeHeHre MOA00MS TP PEIICHUN TTPAKTUYCCKUX 3a/1a4.

CpoiicTBa IUIOMIafe reoMeTpudeckux ¢uryp. DopmMynsl Uisd IUIOMIATH TPEYTOJBHUKA,
napasuiesiorpaMma, pom0Oa u tpanenuu. OTHOIIEHHUE MIIOMAACH MOA00HBIX Quryp.

Beruucnenue mioazei TpeyroJbHIUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.
Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ad.

CuHyc, KOCHHYC, TaHT€HC OCTPOr0o yIjila MpsIMOYTOJIBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXIeCcTBO. Tpuronomerpuueckue ¢yHkuuu yrioB B 30 rpamycos, 45
rpaaycoB u 60 rpagycos.

BrnucanHble 1 EHTPAIBHBIE YIUIBI, YTOJ MEKIY KacaTeJIbHOW U XOpJIOM. YTIIBI MEXKIy XOpJAaMu
U CEeKylIMMU. BrucaHHbIE M ONMCaHHBIE YETBIPEXYTOJIBHUKHA. B3anMHOE pacmnosoKeHue IBYX
okpyxHoctell. Kacanue okpyxxHocreil. O0mmue KacaTeiabHble K IBYM OKPYKHOCTSIM.

9 kaacc

Cunyc, xocunyc, taureHc yriioB or 0 mo 180 rpamycoB. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIeCTBO. DOPMYIIBI TPUBEICHUS.

Pemienue TPECYIrOJIbHUKOB. TeopeMa KOCHUHYCOB U TE€OpEMa CHUHYCOB. Pemenne MMPAKTUYCCKUX
3a71a4 € UCII0Jb30BaAHUEM TCOPEMEBI KOCUHYCOB U TCOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [Togodue cOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O TPOM3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O TPOHM3BEJACHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTelbHOM.

Bekrtop, nimrHa (Mo1ylib) BEKTOPA, COHANPABICHHbBIE BEKTOPHI, MPOTHBOIIOIOXHO HAIIPaBIEHHBIC
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpalMd HaJd BEKTOPAMHU.
PasnokeHne BeKTOpa Mo IBYM HEKOJUTMHEapHbIM BekTopaMm. KoopaunaTsl Bektopa. Ckansproe
npoussedeHue 8eKmopos, NPUMeHeHue Ol HAXOHCOeHUsi OIUH U Y208 (HA O3HAKOMUMENbHOM

VposHe).

JlexapToBbl KOOpJAMHATHI Ha IUIOCKOCTH. YPAaBHEHMS NPSIMOM M OKPYXHOCTH B KOOpAMHATax,
IIepecevyeHre OKPYKHOCTEN U NMpsAMBIX. MeTo KOOpAUHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJNIBHUKM. JITMHA OKpY)KHOCTHU. I'pamycHas W paavaHHas Mepa yria,
BBIUKCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMmeHTa.

JIBuKEeHMsI TIJIOCKOCTH M BHYTPEHHHE CHUMMETpUM (Uryp (SJI€MEHTapHbIe MPEJCTaBICHUS).
ITapatensHsblil nepenoc. [I1oBoporT.
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10 xiacc
Tematuueckoe rranupoBanue B 10-om kiacce pa3zpabaTbiBaeTcs Ha OCHOBE NMPOTpaMMbl 9-ro
KJlacca, C BBIAEICHHEM U CHCTeMaTH3alueidl CIOXKHBIX U 0c000 3HAUYMMBIX IS JalbHEHIero
00y4YeHHsI TEM 3a BECh IIEpHO]] 00YUYEHHUS Ha YPOBHE OCHOBHOT'O O0ILEro 00pa30BaHMUA.

Tematnyeckoe turanupoBanue B 10-oM kiacce mo mpeamety «l'eoMeTpusi» aBTopy padoueit
nporpaMMbl  HEOOXOJMMO CIUIAHUPOBATh TI0 KOHIICHTPUYECKOMY CIOCOOY TMOCTPOCHUS
NpOrpaMMbl, JIOTIONHSIS, YIAyONsisi CoAep)KaHWUE W3YyYEHHBIX paHee pasjenoB. Takike,
HEOO0X0MMO YIENIUTh 0C000€ BHHMAHUE IMOBTOPEHUIO, MHIUBUAYAIbHBIM 00pa30BaTEIbHBIM
norpebHocTsIM  oOywarommxcsi ¢ PAC, pa3BUTHIO KOMMYHUKATHBHBIX HABBIKOB U
(GYHKIIMOHATBHOW TPAMOTHOCTH, YHHBEPCAIbHBIX YUYEOHBIX JCUCTBUMN, PEIICHUI0 TEKCTOBBIX
3a/1a4, MPUMEHEHUI0 MAaTeMAaTHKH B KW3HU. B TUTaHHpOBaHMHM HEOOXOIUMO TPEIYyCMOTPETh
BEIMIONTHEHNEe oOyvaromumucs ¢ PAC mpoBepoYHBIX W TPEHUPOBOYHBIX paboT B dopmare
3agaHuii ['ocyiapcTBEHHOM UTOTOBOM aTTECTAIIMH.

IIJIAHUPYEMBIE IPEAMETHBIE PE3YJIbTATBI OCBOEHUS IPUMEPHOM

PABOYEM MPOI'PAMMBI KYPCA (ITO TOJJAM OBYUYEHWS)
JlocTuxeHne npeAMETHBIX pe3ynbTraToB oOyuatouumucs ¢ PAC Ha stane o0yueHusi B OCHOBHOM
HIKOJIC OTPEACSACTCS WHAUBUIYATbHBIMA OCOOCHHOCTSIMH, CBSI3aHHBIMH KaK C OCOOCHHOCTSIMU
MI03HABATEIBHOM JICSITEJIPHOCTH U HEPABHOMEPHOCTBIO Pa3BUTHUS MICUXMUYECKUX (YHKIUH, TaK U
COLMAIBHBIM  OINBITOM AQYTHYHBIX IIKOJHHHKOB. [l03TOMYy JOCTH)KEHHE MPEIMETHBIX
pe3yJIbTaTOB KOHKPETHBIM YYalIMMCS MOXKET HE BCET/Ia COBIAJATh C BPEMEHHBIMHU TPaHUIIAMH
00ydeHus1, pacrpeIeICHHBIMU 110 TOJIaM O0yUYeHHUSI.

Croiikue HapyumieHuss B o0nactu  (OPMUPOBAHUS IPOCTPAHCTBEHHBIX IPE/ICTaBICHUM,
BCTpEYaroNIecs y HEKOTOpbiXx oOydatommxcsi ¢ PAC, MOryT BbI3BIBaTH 3HAUYHUTEIBHBIC
3aTpyIHEHHs B OOyUYE€HUH PELICHUIO FeOMETPUYECKUX 3a]1ad.

OcBoenue yueOHOrO Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl JOJIKHO
obOecreunBaTh JOCTHIKEHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

7 kjacc

— PacnosnaBate ~ HM3y4eHHBIE  T'€OMETPUYECKHUE Gburypsl, onpenensiT HUX
B3aMMHOE€ DACIHOJIOXKEHHEe, M300pa)xkaTb TI'eOMETpHUYECKHE (DUTYPBI; BBINOIHATH YEPTEKU IO
YCIIOBHIO 3a/1auu. V3MepATh JINHEWHBIE U YIJIOBBIE BEJIMYMHBL. Pemartes 3aaun Ha BBIYMCICHUE
JUIMH OTPE3KOB U BEJIMYHUH YIJIOB.

- Jlenate rpyOyr0 OLEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH IMPEIMETOB B PEAIbHOU
KHU3HHU, pa3MepoB MPUPOAHBIX O0OBEKTOB. Pa3nuyare pasmepsl 3TUX OOBEKTOB MO MOPSAKY
BEJINYUHBI.

- CTpouth 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

— [Tons30BaTbCs MpU3HAKAMU PaBEHCTBA TPEYTOJIBHUKOB, UCIIONIB30BAaTh IPU3HAKU
U CBOMCTBA paBHOOEPEHHBIX TPEYTOJLHUKOB MPH PELLICHUU 3aj1ay.

— [IpoBOINTHE JOTMYECKHE pACCYXACHHUS C MCIOJb30BAHUEM TIE€OMETPUYECKUX
TEOPEM.

— [lonp30BaTbcsl NpHU3HAKAMM  PAaBEHCTBA IPSIMOYIOJBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEIUaHbl, MPOBEACHHON K TMIIOTEHY3€ IIPSIMOYIOJBHOIO TPEYTOJIbHUKA, B PELICHUN
T€OMETPUUYECKHX 3aa4.

— OmnpenensaTh NapauieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIe 00pa3yeT ¢
HUMU cekymas. OnpenensiTs napajuielbHOCTh NPSMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUN OT
TOYEK OJHOM IIPSIMOM 10 TOYEK IPYroM IpsSMOM.
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— Pemars 3amaun Ha kieT4aroit Oymare.

- [IpoBOANUTH BBHIYKMCIICHUSI 1 HAXOJIUThH YHUCIOBBIC U OYKBEHHBIC 3HAYCHUS YIJIOB B
FeOMETPUYECKUX  3aJa4yaX C  HCIOJb30BAHHUEM CYMMBI  YIJIOB  TPEYrOJIBHUKOB W
MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX NPH IMEPECEUCHUU IBYX MNapajlieIbHbIX
MPSAMBIX CEKYIIEW. PemaTe npakTuyeckue 3a1aud Ha HaX0KJICHUE YTJIOB.

- Bnagers mOHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMETh ONpeaeiaTh
OUCCEKTPUCY YIJIa U CePEANHHBIN MEPIEHIUKYISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOYEK.

- DopMyJIUpPOBATH OMNPENEICHUSI OKPYKHOCTM M Kpyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, IIOJIb30BAaThCSI MX CBOMCTBAMHU. YMETh NPUMEHATH ITHU CBOMCTBA NPHU PELIEHUHU
3ajad4.

- Brnaners noHATHEM ONMCAaHHOW OKOJIO TPEYTOJbHHKA OKPYXHOCTH, YMETH
HaxoauTh e€ 1neHTp. [lomp3oBaTbes dakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
MIEPECEKAIOTC B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE MNEPHEHIUKYJSAPbI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE.

— Brnaners noHsiTHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BATbCA TEOPEMOM O
NEePHEHANKYIISIPHOCTH KacaTeIbHON U pajnyca, IPOBEAEHHOTO K TOUKE KaCaHUS.

- [Tonp30BaTbCs MPOCTEUIIMMU FEOMETPUUECKUMH HEPABEHCTBAMM, IIOHUMATh HUX
MPAKTUYECKUI CMBICI.

— [IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHS C TOMOIIBIO LIUPKYJIS H
JIMHEUKH.

8 kiacce

— Pacro3naBath  OCHOBHBIE  BHUIBI  YETHIPEXYTOJBHUKOB, HX  OJEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKHIX 3a]1ad.

— [IpuMeHATHh CBOWCTBA TOUKHU MEPECEUEHUs MEIUaH TPEyrojbHUKa (IIEHTpa Macc)
B PCLLICHUU 3aJad.

— Branets nmoHsiTHEM CcpeHEN JIMHUU TPEYTOJbHUKA U TPAMEIHH, TPUMEHSATh MX
CBOIMCTBA MpU pElIEHUHU reoMeTpudeckux 3aaad. [lonb3oBaTecs Teopemoit daneca u Teopemont o
MPOTIOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEHICHUS TPAKTUYECKUX 3ajad.

— [IpuMeHsITh MpPU3HAKK TOA00US TPEYTOJIHLHUKOB B PEIICHUU T'€OMETPHUYECKUX
3azad.

— [Tonb3oBatbess Teopemoii [ludaropa nans  pemieHUss TEOMETPUUECKHX H
npakThuuecknx 3amady. CTpoWTh MaTeMaTHYeCKyl0 MOJEIb B TPAKTUYECKUX 3ajayax,
CaMOCTOSITENIBHO JENIaTh YePTEX U HAXOAUTh COOTBETCTBYIOLIUE AJIUHBI.

— Brnagers moHsTHMSMH CHMHYCa, KOCHMHyca Y TaHT€HCAa OCTPOro  yrjia
MPSIMOYTOJIBHOTO TPEYroJibHUKA. [101b30BaThCs 3TUMU MOHATUSAMHU JJISI PEIICHUS TPAKTUYECKUX
3azad.

— Boruncnsate (pa3nuyHbIME CIIOCOOAMH) TUIOIMIAAL TPEYrOJbHUKA W TUIOIIAAH
MHOTOYTOJBHBIX QUTyp (MOJB3ysACh, TA€ HEOOXOAMMO, KaJdbKylsiTopoMm). [IpumeHsITH
MOJIy4YeHHbIE YMEHUS B MPAKTUUECKUX 3a7auax.

— BraneTs mOHATHSAMEU BOMCAHHOTO U IIEHTPAIBHOTO YIJIa, UCTIOIb30BaTh TEOPEMBI
0 BIIMCAHHBIX yIiax, yriax MEeXay XopJaMu (CeKYyIIUMH) U yTiie MEXIy KacaTeabHON U XOp10i
NP PEIIEHUN TEOMETPUIECKUX 3a]1a4.

— Brnagers mNOHSATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHSATH CBOWCTBA
OTMMCAHHOTO YEeTHIPEXYTOJbHUKA TIPU PEIIICHUH  3a]1ad.

— [IpuMeHATh TONyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKUE
MOJAENU JJis 3a7a4 peajbHONW JKW3HU W TPOBOJWTH COOTBETCTBYIOIIME BBIYHCICHUS C
MPUMEHEHHUEM TI0JI00US U TPUTOHOMETPHUH (TIONTB3YSICh, T/Ie HEOOXOTUMO, KaTbKYIATOPOM).

9 kjacc
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— 3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUThH C UX TOMOIIBIO
pasM4yHbIE  BJEMEHThl  MPSIMOYIOJIbHOIO  TPEYrojbHHKA  («pELIEHHE MNPSIMOYIOJBbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIBI0 KaJIbKYJISATOpPA) JJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

— [Tonmp3oBaTbess GopMylaMH TPHUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOKAECTBOM Il HAXOKIAECHUS COOTHOILIEHUH MEXy TPUTOHOMETPUYECKUMHU BEIMYUHAMHU.

— Hcnonp30BaTe TEOpEMbl CHHYCOB M KOCHHYCOB JIsi HAXOXXACHUS DPAa3THUYHBIX
JJIEMEHTOB TPEYIOJIbHUKA («pEIIEHUE TPEYroJbHUKOB»), MPUMEHATh MX IPH PELICHUU
TeOMETPUYECKUX  3ajad.

- Brnaners nmoHaTusMu IpeoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0ubIx ¢uryp. Ilonp3oBarbesi CBOMCTBaMHM TOJAOOHMS MPOU3BOJIBHBIX (UTYp, yMeETh
BBIUUCIIATh JJIMHBI U HaXOIUTh YIJIbl Y NOJOOHBIX (uryp. IIpumeHsATs cBoiicTBa mogo0us B
NPaKTUYECKHX 3a/1a4ax. YMETh MPUBOAUTH MPUMEPHI OJOOHBIX (PUTYp B OKPYKAIOIIEM MHUpE.

- ITonp30BaThbes TeopeMaMH O IPOU3BEACHUU OTPE3KOB XOPJ, O IPOU3BEACHUU
OTPE3KOB CEKYIINX, 0 KBaJIpaTe KacaTeIbHOM.

— ITonp30BaTbcs BEKTOpAMH, TOHUMATh UX T€OMETPUUYECKUNA U HU3NUECKHHA CMBICI,
OPUMEHATh WX B PEIICHHUH T€OMETPUYECKHX W (U3NYECKHUX 3amad. [lpumensams ckanapHoe
npoussedeHue 6eKmopos OJisi HAXOHCOeHUsL ONUH U Yelo8. (HA O3HAKOMUMENbHOM YPOBHE)

— [Tonmp30BaThCss METOJIOM KOOPAWHAT HA IUIOCKOCTH, MPHUMEHSTH €r0 B PEHICHUU
reOMETPUYECKUX U NPAKTUYECKUX — 3a/ad.

— Bnamerp  MOHATHAMH  TPABMIIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY)KHOCTH,
JUIMHBI 1yTH OKPY>KHOCTU M PaMaHHOW Mephl yIja, yMeTh BBIUMCIATH IJIOUIAJb Kpyra U €ro
yacreil. [I[puMeHsTh moydyeHHbIe YMEHHS B IPAKTUYECKUX 3a/1a4aX.

— Haxonute ocu (mnM UEHTPBI) CUMMETpUM (UTYp, HPUMEHSTh JBUXKEHUS
IIJIOCKOCTH B IIPOCTEHIINX CIIydasiX.

— [IpuMeHATh MONyYEHHBbIE 3HAHUS Ha MpPaKTHUKE — CTPOUTh MaTeMaTUYEeCKHe
MOJENU s 3a7ad pPeaNbHOM JKU3HU M TIPOBOAWTH COOTBETCTBYIOIIUE BBIYHUCICHUS C
OpPUMEHEHHEM TMO0A00HUS M TPUTOHOMETPUYECKMX (YHKUUI (HOdb3ysAch, e HE0OXO0IUMO,
KaJIbKYJISITOPOM).

10 knacc
[TpenmetHbie pe3ynbrarhl ob0yyatoniuxcs ¢ PAC no Bapuanty 2 IlpumepHol aganTupoBaHHON
OCHOBHOM 00pa30BaTeNbHON MpOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs OOYYAIOIIUXCS C
PAC cooTBeTcTBYIOT TpeOOBaHUAM, IPEIbsBIIsAEM 00ydaroMes 9-ro kiacca.

JononuutenbHblii o7 o0yduenus (10-p1if  kimacc) BBOAWTCS C IENbIO  OOECTEYESHUs
CUCTeMAaTHU3allMk  YCBOCHHOTO TMPEAMETHOTO COJEpKaHus, I JOCTHXKEHHUS  ypOBHS
c(OpPMUPOBAHHOCTH TPEAMETHBIX, METAMPEAMETHBIX PE3YIbTATOB, KU3HEHHBIX KOMIIETECHIINH,
HEOOXOUMBIX ISl IPOJIOJKEHHsI 00Y4YeHHUs, KaKk Ha YPOBHE CPEIHEro OOIIero, Tak U CpeaHero
npodecCHOHANBFHOTO  O0Opa3oBaHMs, a TaKke C IeNbl0  JalbHEHIIero  pa3BUTHS
KOMMYHHKATHBHBIX HABBIKOB U ()YHKITMOHATLHOW TPAMOTHOCTH.
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TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA(IIO 'OAAM OBYYEHUA)

7 kiaacc (He MeHee 68 u)

HaszBaHue

pa3sjesa (TeMbl)
Kypca (41ci0 4acoB)

OcHoBHOE cogepiKaHUue

OCHOBHbIE BUABI [ eSTEeJIbHOCTH
00y4YaIIUXCA

IIpocTtenmue
reoMmeTpu4yeckKme
uryps1 u ux
cBo¥icTBa. U3mepeHue

IIpocreiiie reoMmeTpudeckKue
OOBEKTHI: TOUKH, MpsIMbIC, JIYy4YHd U
YIJIbl, MHOTOYTOJIBHUK, JIOMaHasl.
CMeKHbI€ U BEPTUKAJIbHbBIE YIJIbI.

dopMy/IMPOBATh OCHOBHBIC ITOHSITHUS U
OIpeIeIICHUSI.

Pacnmo3sHaBaTh N3YYCHHBIC TCOMCTPHUYICCKHUC
¢durypsi, onpeaessiTh UX B3aUMHOC

HBIX (KOHT'PY3HTHBIX) purypax. Tpu
NpU3HAaKa paBEeHCTBa
TPEYTrOJbHUKOB.

reoMeTpHu4YeCcKHuX PabGora ¢ mpoCcTeHIIMMH Y€PTEKAMHU. | paCIOJIOKEHUE, BBIMOJJIHATD YEPTEK 110 YCIOBUIO
BEeJIMYHH N3mepenne JIMHEHHBIX U YIJIOBBIX | 3a7a4du.
(14 4) BCJIMYMUH, BBIYUCJIICHUC OTPE3KOB U | [IpOoBOAMUTSH IpOCTEHUIINE IIOCTPOSHHUS C TOMOIIBIO
YI'JIOB. LOUPKYJISI U JIUHEUKU.
Ilepumerp u iomane ¢uryp, N3MepATh JUHEWHbIC U YIJIOBbIE BEIUYHUHBI
COCTaBJICHHBIX U3 reOMETPUUYECKHUX U MPAKTUUYECKHUX OOBEKTOB.
IIpAMOYTOJIBHHKOB OnpeaesaTs «Ha Iias3» pa3Mepbl peajlbHbIX
00BEKTOB, IPOBOAMUTD I'pyOyI0O OILIEHKY HUX
pa3MepoB.
PemiaTh 3a7a4yu Ha BBIYMCIIEHHUE UINH OTPE3KOB U
BEJINYHH YTJIOB.
PemraTh 3a7auyu Ha B3aMMHOE PaCIOJIOKEHUE
reoMeTpudeckux puryp.
IIpoBOAMTH KiacCUPUKAIUIO YTIIOB, BBIYUCIATDH
JIMHEWHBIE U YIJIOBbIE BEJIMYMHBI, IPOBOAUTH
HEeOOXO0/IMMBbIE JI0Ka3aTeJIbHbIE PACCYKIACHHUS.
3HAKOMHUTBCS C UCTOPUEH Pa3BUTHUSI TEOMETPUH
TpeyrojibHUKH IloHsATHE O paBHBIX TPEYTOJIBHHUKAX Pacno3HaBaTh napsl paBHbBIX TPEYIOJJBHUKOB Ha
(22 4) U IEpBUYHBIC NIPEACTABJIEHHUS O paB- | TOTOBBIX UepTekax (C yKazaHHEM IIPU3HAKOB).

BBIBOAUTE ciieACTBUsI (DaBEHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB) U3 PABEHCTB
TPEYTrOJbHUKOB.
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ITpu3snaku paBeHCTBa
OPSAMOYTOJIBHBIX TPEYTOJILHUKOB.
CBOMCTBO MEeIUAHBI
OPSIMOYTI'OJIBHOI'O TPEYTrOJIbHUKA.
PaBunoGenpennsie u
PaBHOCTOPOHHHE TPEYTOJIbHUKH.
IIpn3naku ucBoMcTBa
paBHOOEIPEHHOTO TPEYTOJILHUKA.
IIpoTtuB Gonblell CTOPOHBI

TPCYTroJIbHUKA JICKUT OONBIIHUHI YTOJI.

IIpocreiiline HEpaBEHCTBA B
reomerpun. HepaBeHCTBO
TpeyrojibHuka. HepaBeHcTBO
JIOMaHOM.

IIpsiMOYyTrOJIBHBIN TPEYTOJIBHUK C
yriiom B 30°.

IlepBbie nIOHATHA O
JI0Ka3aTeNbCTBAX B T€OMETPUH

PopMyJIMPOBATb ONPEACIICHUS: OCTPOYTOJILHOTO,
TYHOYTOJIBHOTO, IMIPSIMOYTOJIBHOTO,
paBHOOEIPEHHOT'O, PABHOCTOPOHHETO
TPCYT'OJIbHUKOB; 6I/ICC€KTpI/ICLI, BBICOTHBI, MCHAaHBbI
TPCYroJIbHUKA, CCPCANMHHOI'O IICPIICHAUKYJIAPpa
OTpE3Ka; IIepUMETPaTPEYTrOJIbHHUKA.
dopMy/IMPOBATH CBOMCTBA U MIPU3HAKU
paBHOOEIPEHHOI'O TPEYrOJIbHUKA.

CTpouTB uepTexy, peliaThb 3a4a4M C TIOMOIIBIO
HaXOJCHHUsI PAaBHBIX TPEYTOJIbHUKOB.
IIpUMEeHATD IIPU3HAKA PaBEHCTBA
OPAMOYTOJIBHBIX TPEYTOJIBHUKOB B 3aa4dax.
Hcnosib30BaTh upoOBbIC PECYPCHI AJISI

HMCC/IeJOBAHUA CBOWCTB U3y4aeMbIX (Quryp.
3HAKOMHUTBCA C UICTOPUEH Pa3BUTHS T€OMETPUH

IlapasuiesibHbIE
npsiMble, CyMMa
YIJIOB TPEeyroJibHUKa
(14 4)

ITapannenbHbl€ NIPSIMBIE, UX
cBoMcTBa, [IaTHII OCTYNIAT
EBknmnpaa. HakpecT nexamiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI
(o6pa3oBaHHBIE IPU MTEPECCUECHUH
napajujieJIbHbIX NPSAMbBIX CEKYyIEeH).
IIpu3Hak napauieaIbHOCTHA NPSIMBIX
4epe3 paBEHCTBO PACCTOSIHUM OT TO-
4eK OJHOU IIPSIMOU 1O BTOPOU Ipsi-
MOH.

CymMa yriioB TpeyroJjibHUKa 1
MHOTOYTOJILHUKA.

BHemHue yrisl TpeyrojJbHHUKA

PopMy/IMpPOBATh IOHATHE NAPAIIICIIBHBIX
NPSIMBIX, HAXOAUTD IIPAKTUYECKUE TIPUMEPBHI.
HN3yuyaTh CBOICTBaA yIioB, 00Opa30BaHHBIX MPHU
[IEpPECEYEHNH TapajuIeJIbHbIX NPSIMBIX CEKYyIICH.

IIpoBOoAUTH AOKa3aTe/IbCTBA NapaljieIbHOCTH
JIBYX IIPSAMBIX C IIOMOIIIBIO YTJIOB, 00pa30BaHHbBIX
IIPU IEPECEUEHNHN ITUX NPSIMBIX TPETHEU NPSIMOMU.
BbIUMC/IATE CYMMY YIJIOB TPEYrOJIbHUKA U
MHOTI'OYTOJIbHHUKA.

HaxoauTh uncioBble U OyKBEHHbBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKHUX 3a/ladax C
HCIOJIB30BAHUEM TEOPEM O CYMME YTJIOB
TPEyroJbHHUKAa U MHOIOYTI'OJIbHUKA.
3HAKOMHUTBCS C UCTOPUEH pPa3BUTHSI TEOMETPUH

OKpY>KHOCTb U OKpyY>KHOCTb, XOpAbl U AUAMETPHI, dopmysIMpoOBaTh ONIpeAeJIeHUs: OKPY>KHOCTH,
Kpyr. ux corcTBa. KacarenpHas k XOpAbI, IMaMETpa U KacaTeIbHON K OKPYKHOCTH.
l'eomeTpuyecKkue OKpYXHOCTU. OKPY>KHOCTb, H3y4yaThb ux CBOWCTBA, NPU3HAKU, CTPOUTH
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MOCTPOEHUs
(14 4)

BIIMCaHHas B yroJ. [lonstue o
I'MT, npumeHeHue B 3ajadax.
buccekrpuca n cepe1MHHbIN
NEepHEeHIUKYJISAP Kak
r€OMETPUUYECKHE MECTA TOUEK.
OKpy>XHOCTb, OIIMCaHHAasI OKOJIO
TpeyrojbHuKa. BnucanHas B

TPEYTrOJIbHUK OKPY>KHOCTb.
IlpocTreiiime 3amaum Ha IOCTPOECHUE

yeprexu. UccieaoBaTh, B TOM ynciie HCNOJIb3YS
nMPpoBbIe pecypcChl: OKPYKHOCTb, BHIUCAHHYIO B
YIOJI; HEHTP OKPYKHOCTH, BIIMCAHHOU B yIOJI;
pPaBEHCTBO OTPE3KOB KacaTEJIbHBIX.

HUcnoab3oBaTtbk MeTod I MT niia noxazarenbcTBa
TEOpEM O IIepeceueHN OMCCEKTPHUC YTIIOB
TPEYTOJbHUKA U CEPEAUHHBIX NEPHEHUKYIISIPOB K
CTOpOHaM TpEyTrojibHUKa ¢ moMolibo ['MT.
OBJ1aeBaTh NIOHATUSAMM BIIMCAHHOU U
OMNMCAaHHOW OKPY>KHOCTEU TPEyTroJabHUKA,
HAXOAUTb IICHTPHIDTUX OKPYKHOCTEH.

PeliaTb OCHOBHBIE 3a/ja4YM HA IOCTPOEHHUE: yIia,
PaBHOIO JAHHOMY; CEPEAUHHOIO NEePHEHANKYIISIpa
JAHHOT'O OTPE3Ka; NPsIMOM, IPOXOSIIEN yepes
JJAHHYIO TOYKY U NEPHEHAUKYJIAPHON JaHHON
NPsSIMOM; OMCCEKTPUCHI JAaHHOI'O yIJIa;

TPEYTrOJIbHUKOBIIO PAa3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBCA C UCTOPUEM pa3BUTHUSI T€OMETPUU

IloBTOpEHUE,
06001 eHHue
3HAaHUH

(4 4)

IloBTOpeHue u 00OOIIEHHUE OCHOB-
HBIX NOHSITUU M METOJOB Kypca
/ Knacca

PemiaTh 3aja4yM Ha NMOBTOPEHUE,
WLTIOCTPUPYIOIIUE CBSI3U MEXK/IY pPa3IuYHbIMHU
JacTsIMU Kypca
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8 kiacc (He MmeHee 68 u)

HasBaHue pa3aeJsia

OCHOBHBIE BUJIbI 1EATE/IBHOCTH

cBocTBa. Tpamenus. PaBHoOOKas
U IPSIMOYTOJIbHAsI TPaneLru.

VY anBoeHue MeauaHbl.
LlenTpanbHass CUMMETpUS

OcHOBHOE coaepKaHue
Kypca ((:31;1;(1)) 4acoB) e 06yJammuxca
YeTbIpéXyroJIbHUKHA I[TapannenorpammMm, ero npusHaku | U3o06pakaTb M  HAXOAMTb Ha  YepTexax
(12 4) U cBoiicTBa. YacTHble cCilydau | 4YEeTBIPEXYTOJIBHUKWA  pa3HbIX  BHJIOB W HX
napajuieJIorpaMMOB 3JIEMEHTHI.
(OpsIMOYTOJIBHUK, pomMO, | PopMy/IMpOBaTh ONpeje/IeHUA: Mapajenorpamma,
KBaJpaT), WX NOpPU3HAKH W | NPAMOYrOJIbHMKA, poMOa, KBajJparTa, TpaleluH,

pPaBHOOOKOM Tpameuuu, NPsIMOYTOJIbHON TpaneluH.
JloKa3pIBaTh U MCIOJIb30BaTh NPHU pellleHUuM 3aJa4

IIPU3HAKHU u CBOMCTBA! rapaiaieaorpaMma,
NpsIMOYTroJiIbHUKa, pomOa, KBajapara, Tpaleuuu,
paBHOOOKOM Tpareuuu, NpsIMOYTOJIBHOM
Tparenuu.

IIpyuMeHATH MeTOo/, YABOCHUS MEIUAaHbI
TpeyroJbHHUKA.

HUcnosib30BaTh nudpoBbie pecypchl s

HUCCIIEIOBAHUSI CBOMCTB U3y4YaeMbIX (Quryp.
3HAKOMUTBCA C MCTOPUEM pa3BUTHSI T€OMETPUH

Teopema dasiecau
TeopeMa 0
NPONOPIHOHAIBHBIX
OoTpe3Kax, N0J00HbIe
TPeyroJbHUKHU (15 4)

Teopema daneca u Teopema o
OPOIIOPIUOHAIBHBIX OTPE3KaAX.
CpenHnsisi IMHUSI TPEYTOJILHUKA.
Tpanenusi, €€ cpeaHsst TUHUA.
IIponopuioHanbHbIE OTPE3KH,
IIOCTPOEHUE YETBEPTOTIO
OPOIIOPIIMOHAIBHOIO OTPE3Ka.
CBolicTBa IEeHTpa Macc B
TPEyTrOJbHUKE.

ITonoOnbIe TpeyroabHUKu. Tpu

IIpoBOAUTh MOCTPOEHUS C TOMOIIBIO IUPKYJIIS U
JIMHEWKN C wucnojb3oBaHue Teopembl dDaneca u

TEOpEMBI O  IPOINOPLUMOHAIBHBIX  OTpE3Kax,
CTPOUTH 4eTBEPTHIN IIPONOPLIUOHAIIBHBIN
OTPE3OK.

IIpoBOAUTh AOKA3aTeJbCTBO TOI'O, YTO MEIWAHbBI
TPEYyroJbHUKA MEPECEKAOTCS B OJHOW TOYKE, H
HAXO0JAUThb CBs3b C IEHTPOM Macc, HAXOAHUThb
OTHOIIIEHHUE, B KOTOPOM MEJHAHBI ACHATCS TOYKOU
WX MEepPECEUCHHUSI.
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npU3HaKa 1moaoous
TPEYTroJIbHUKOB. [IpakTnueckoe
PUMEHEHUE

HaxoauTh 11000HBIE TPEYrOJIbHUKA Ha T'OTOBBIX
4yepTekax €  YKa3aHHEM  COOTBETCTBYIOIIHUX
MIPU3HAKOB TTOA00US.

Pemathr 3azayM Ha 1OHOOHBIC TPEYTrOJILHUKHU C

HOMOIIBIO CaMOCTOSTEIBLHOTO MMOCTPOCHUS
qepTexeH u HaXO0>KJIEHUS MMOJO0OHBIX
TPEYTOJIbHUKOB.

IlpoBoAUTE AOKa3aTe/JbCTBA C HCIOJb30BAHUEM
MPU3HAKOB T10100Us.
JoKa3bIBaTh TpH
TPEYTOJIbHUKOB.
IIpUMEeHATH T0JIy4Y€HHbIE 3HAHUS NpPU PELIEHUU

FEOMETPUUECKHUX U IIPAKTHYECKUX 3a1ay.
3HAKOMHTBLCSA C MICTOPHEH pPa3BUTHsI TEOMETPUM

npu3HaKa moaoous

Ilnomaab.
HaxoxxaeHue
IIomagen
TpPeyroJibHUKOB U
MHOTOYTOJIbHBIX
duryp. llnomaau
noAO0GHBIX pUTYP
(14 4)

IlonsatTue 00 o0Ome#r Teopuu
ILIOIIAH.

DopmyIibl i IJIOIIAIH
TPEYroJbHUKA,
napamiersorpamma. OTHoOIIIeHHUE
IUIOIAAE  TPEYTrOJbHUKOB  C

0o0IMM OCHOBaHHMEM WJIU OOIIEeH
BBICOTOM.

OBJ1afieBaTh NEepPBUYHbIMHU MpPeJCTaBJI€HUAMH 00
oOmeit Teopuu 1wioaau (Mepel), GpopmMyIMpoOBaTh
CBOHMCTBa IUIOMIAAW, BBISICHATH WX  HATJISIIHBIA
CMBICI.

BeiBOAUTB (GOpMyIIBI TUIONIAAN TapajiiesiorpaMmMma,
TPEYTOJABbHHUKA, TPaNelnu U3 (POPMYJIbI TLIOIIAIN
OpsIMOYTOJIbHUKA (KBajpara).

Brruncienue mioniaaei CIIOKHBIX
¢puryp uepes pazdbueHue Ha 4acTu
U JOCTPOEHHUE.

ITnomanu puryp Ha KieTdaTou
Oymare.

[Tnomanu nogoOHIX puryp. Bei-
YUCJICHUE IDIOIAaael. 3aga4du C
OPAKTUYECKHUM COAEPKAHUEM.
Penrenwne 3amagy ¢ moMoOIIbLIO
METOJIa BCIIOMOTaTEILHOM
ILUTOIHA AU

BeiBOAUTh  (QopMyNbl  IUIOMIAJM  BBITYKIOTO
4eThIpEXYTOJIbPHUKA Yepe3 JUaroHajld U YroJl
Mexay HuMmH. HaxoauTes 1uiomagn  ¢Guryp,
U300paKEHHBIX Ha KJIET4aTOoM Oymare,
MCNOJIb30BaTh pa30ueHue Ha  4YacTH "
JTOCTPOECHHUE.

Pa36upaTh npuMepsbl HCHOIb30BaHUS BCIIOMOTra-
TEJILHOW TUIOLIAAX JJIsi PEUICHUSI T€OMETPUYECKUX
3a7ad4.

HaxoauTsb tuiomaau nogoO0HbIX Guryp.
BbIYHCAATD TUIOMAAN PA3IMYHBIX MHOTOYTOJIBHBIX

duryp.
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PeimiaTs 3aa4M Ha IUIOIIAAb C IPAKTHUYECKUM CO-
Jiep>)KaHuEeM

Teopema [Iudaropan
HavaJja

TPUTOHOMETPHHU
(10 4)

Teopema IIudaropa, eé
JI0OKa3aTeJIbCTBO U IPUMCHCHHE.
OoOparnas Teopema [Mudaropa.
OnpeneneHue
TPUTOHOMETPUICCKHUX (DYHKITHI
OCTpOTO yrJia,
TPUTOHOMETPHUUYCCKHUE
COOTHOIICHHSI B MPSIMOYTOJIBHOM
TpeyroiabHuke. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKECTBO.
CoOOTHOLIEHUSI MEXY CTOPOHAMU
BIPSIMOYTOJBHBIX TPEYTrOJIbHUKAX
cyrimamu B 45° u 45°; 30° u 60°

Jdoka3ssiBaTb Tecopemy [Indaropa, ucnosib3oBaTh
ec B MNPaKTUYICCKUX BBIYHUCIICHHUAX.
PopMy/IMPOBATH OIPE/ICICHUS
TPUTOHOMETPHUYECKUX (PYHKIIUH OCTPOTO yTJa,
NpOBEPATb UX KOPPEKTHOCTb.

BBIBOAUTH TPUIOHOMETPUUECKHUE COOTHOIIECHUS B
NPAMOYTOJIBHOM TPEYTOJIBHUKE.

HccieaoBaTh COOTHOLIECHUS MEXYy CTOPOHAMH B
MPSIMOYI'OJIBHBIX TPEYTOJbHUKAX C yriamu B 45° u
45°; 30° u 60°.

Hcnosib3oBaTh POpMyJIbl IPUBEJIEHUS U OCHOBHOE
TPUIOHOMETPUUECKOE TOKAECTBO UL HAXOXKICHUS
COOTHOIIEHUN MEXIY TPUTOHOMETPUUECKUMU
(pyHKIUSIMU pa3IUuYHBIX OCTPBIX YTJIOB.
IIpMMEeHATH NOJIly4E€HHBbIE 3HAaHUS U YMEHUS IIPU
pEeUIEHUH IpaKTUYIECKUX 3a/Jad4.

3HAKOMHUTBLCS C UICTOPUEH pa3BUTHUSI TEOMETPUHU

Yri/ibl B OKpY>KHOCTH.
BnucaHHbIe U
ONMCaHHBbIE
4eThIPpeXyroJbHUKH.
KacarTe/sibHBIE K
OoKpy>xkHocTU. Kacanue
OKpy>kHocTeH (13 u4)

Brnicannble U LIEHTpalbHbIE
YIJIBL, YTOJI MEXK/y KacaTeJIIbHOU U
XOpAOH. YTHIBI MEXIAY XOpAaMHu U
CEKYILIVMH.

BrnincanHble 1 OTIMCaHHBIE

t-ICTI:IpéX}’l"OJ’IBHI/IKI/I, nxX MIMpHU3HaAKHN

u cBolcTBa. [Ipnmenenue >Tux
CBOMCTB IIPU pPELICHUU
reoOMeTpUYEeCKUX 3aJ]1a4.

dopMyJIMPOBATh OCHOBHBIE OINPEACIICHUS,
CBSI3aHHBIE C yIJlaMH B Kpyre (BIHMCAaHHBIM yroi,
HEHTPAJIBHBIN YTOJ).

HaxoauTh BOUCaHHBIE YIIIbI, ONIMPAIOIIHECS Ha
OJHY OYTY, BBIYMCJIATH yIJibl C TIOMOIIBIO TEOPEMBI
O BITMCAHHBIX yIJax, TEOPEMBI O BIIMCAHHOM
t-IeTI:»IpéX}’l"OJ'II)HI/IKe, TCOPEMBI O HCHTPAIIbHOM
yrie.

HccieaoBaTh, B TOM YHCIIE C TIOMOUIBIO TU(PPOBBIX
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BzaunmMHoe pacnosio’keHue AByX
okpy>xHocteu. Kacanue
OKPY>KHOCTEN

pecypcoB, BOHUCAaHHbIE W OMNHCAaHHbIE
4eThIPEXYTOJIbHUKY, BBIBOAUTD UX CBOMCTBA U
MMpU3HAKH.

N cnos1b30BaTh 3TU CBOMCTBA U MPU3HAKU TIPU
peuieHuu 3aaa4

IloBTOpEHME,
06001IeH e 3HAaHUM
(4 4)

IToBTOpEeHNE OCHOBHBIX MOHSATUN
U METOJIOB KypcoB 7 u 8
KJIacCOB, 0000IIeHEe 3HAHUN

PemiaTtp 3aJa4M Ha NOBTOPEHUE,
WUTIOCTPUPYIOIINUE CBSI3U MEXKIY Pa3JIUuYHBIMU
4acTsIMHU Kypca

9 knacc (He meHee 68 u)

Ha3Banue

pa3aesia (TeMbl)
Kypca (4Mcjo 4acos)

OcHOBHOe cojep:KaHue

OcHOBHbIE BU/bl AESITEJTbHOCTH
00yYaKIUXCS

IIpeoGpasoBanue
nonodousi. Merpuueckue
COOTHOLIEHHUS B
okpy:xnoctu (10 1)

ITonsaTtue o nmpeoOpa3zoBaHUU
noao0ust.

CoOOTBETCTBEHHBIE JIEMEHTHI
noa00HBIX QUryp.

Teopema 0 NpOU3BEICHUN OTPE3KOB
XOopJi, TeoOpeMa O NPOU3BEICHUU
OTPE3KOB CEKYIHX, TEOpEMA O
KBaJpaTe KacareJbpHOU. IIpumenenune
B PEILICHUHM I'€OMETPUYECKUX 3a1a4

OcBauBaTh NOHATHE TPEOOpa3oBaHUs MOJAOOUS.
HccaenoBaTh OTHONICHUE JTUHEWHBIX DSJIEMEHTOB
¢uryp npu npeobpazoBanuu noaoous. Haxoaursb
IpUMEPHI TI0JIOOUSI B OKpPY Karoulei
JIGUCTBUTEIIBHOCTH.

BbIBOAUTH METPUYECKUE COOTHOMICHUST MEXKITY
OTpe3KaMHu XOPJ, CEKYIINUX U KacaTeIbHBIX C
HWCMOJIb30BAaHNEM BITUCAHHBIX YTJIOB W TTOJOOHBIX
TPEYTOJIbHUKOB.

PemaTh reoMeTpHYECKHUE 3a/1a91 U 3aJ1aYH U3
peanbHOM )XKU3HU C UCHOJIb30BAHUEM IMOJTOOHBIX
TPEYTOJIILHUKOB

BekTopsl
(12 g)

OHpeHCHCHI/IC BCKTOPOB, CJIOKCHHUC
1 pa3HOCTb BCKTOPOB, YMHOKCHUC

Hcnoan3oBaTh BCKTOPLI KaK HAIIPaBJICHHBIC
OTPE3KH, UCCJIeA0BATH I‘GOMCTpI/I‘-ICCKI/Iﬁ
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BEKTOpa Ha YHCIIO.

PU3NYECKUN U T€OMETPUIECCKUI
CMBICJI BEKTOPOB.

Pasnoxenune BekTopa o 1Bym
HEKOJUJTMHEAPHBIM BEKTOPaM.
Koopaunarel BekTopa.
Ckansipnoe npouszsedeHue 8eKmopoa,
e20 npumeHeHnue 0Jisl HaxXO0HCOeHUs
OJIUH U Y2TlO86.

Pewenue 3a0au ¢ nomowywbio
B8EKMOPOE.

Ilpumenenue sexkmopoes ons
pelerust 3a0a4 KUHEeMAmuKu u
MexXaHuxKu

(Ha o3HaKOMUMmMeIbHOM YPOBHE)

(mepemenienne) U GU3HNIECKUM (CHUJIA) CMBICIIBI
BEKTOPOB.

3HaTh onpe/eieHUs1 CyMMBI U Pa3HOCTH BEKTOPOB,
YMHOXCHHS BEKTOpPa Ha YUCIIO0, MCCJIeIOBAThH
TEOMETPHYCCKUN U (PU3NISCKUI CMBICIIBI DTUX
orepanuu.

PemiaTh reoMeTpHYECKHUE 3a/1a9H C
HUCTIOIb30BAaHUEM BEKTOPOB.

PackiaapiBaTh BEKTOP MO JBYM HEKOJUTMHEAPHBIM
BEKTOPAaM.

Hcnonvzoeams cransiproe npouszsedenue
8EKMOPOB, 8bI6OOUMb €20 OCHOBHbBIE CEOUCMEA.
Buvtuucnams cymmy, pazsnocms u cranspHoe
npouszéedeHue 6eKmopos 6 KOOPpOUHAMAXx.
Ilpumenames cxansprnoe npouzseoenue 0Jis
HaxoxcoeHust OUH U Yel08 (HA O3HAKOMUMETbHOM

yposHre)

JleKapToBbI
KOOpJAUHAThbI
IJIOCKOCTH (9 4)

Ha

ﬂeKapTOBBI KOOpAHWHATBI TOYCK Ha
ITIJIOCKOCTH.

YpaBHeHue OpsSAMOMU. YrioBou
K03 PUITHEHT, TaHI'€HC yria
HaKJIOHA, napasuieJIbHbIe "
HEePIICHANKYJISIPHBIE TIPSIMBIE.
YpaBHEHUHE OKPY?KHOCTH.
Haxoxxzmenne  KOOpAMHAT  TOYEK
nepeceyeHust OKPY>KHOCTHU u
IPsIMOU.

OcBaMBaTh MNOHATHE NPSIMOYIOJBHOU CHCTEMBI
KOooOpauHAT, ACKAPTOBBLIX KOOPpAWHAT TOYKH.
BbIBOAUTHL ypaBHEHHE IIPSIMOM M OKPYKHOCTH.
BplAe/IATh TIONHBINM KBagpaT JUId HaXOXKICHUA
LEHTPaU paanuyca OKPY>KHOCTHU IO €€ YPaBHEHUIO.
Pemrare 3aJayM Ha  HaxOXXIEHUE  TOYEK
II€pEeCeYECHUs NPSIMBIX U OKPYKHOCTEN C MOMOLIBIO
METOJa KOOpAUHAT.

MeToa KOOpAWHAT IPU PELICHUU
reOMETPUUYECKHUX 3a1ad.
Hcnonp30Banue mMeToga KOOpAUHAT
B INPAKTUYECKHUX 3ajadax

Hcnosib30BaTh CBOiicTBa yriioBoro ko3ddduimeHrta
OpsIMOM IIpU pEelIeHuu 3anad, Uil OIpEeAeICHUs
pacIoJIOKEHUS TIPSAMOM.

IIpyuMeHATH KOOp/JIMHATHI npu peueHnu
reOMETPUYECKUX U TMPaKTUYECKUX 3ajad, s
HOCTPOEHUS MaTeMaTHUYECKUX MoJiesien
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peanbHBIX 3a/1a4 («METOJ1 KOOPAUHAT).
ITos1b30BaTHLCA /111 NOCTPOEHUSI U MCCIEIOBAaHUN

nu(POBBIMH PECYpPCaMHU.
3HAKOMHUTBCSI C MCTOPHEMN pa3BUTHsI T€OMETPUHA

IIpaBuiabHbIE
MHOI0YT0JIbHUKH.
JmHa OKPYKHOCTH U
IJI0IAIb Kpyra.
Berunciienue miaorxajaei

(8 )

HpaBI/IJ'II)HI)Ie MHOI'OYT'OJIbHUKH,
BBIUHUCJICHHUE X DJIEMEHTOB. UHCIIO

T U JUTMHA OKPY>XHOCTHU. /{nuHa nyru

OKpy>XHOCTHU. PanmanHass mepa
yrija.

[Tiomank Kpyra v €ero 3JISMEHTOB
(cextopa u cermenra). Beruucienue
wiomagaei (Guryp, BKIFOYAIOIIHX
DJIEMEHTEHI Kpyra

DopMyIHPOBATH ONPEACICHNE TPAaBUJIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
ITonb30BaTHCS NOHATHUEM JUIMHBL OKPY>XHOCTH,
BBEJAEHHBIM C ITIOMOIIBIO TIPAaBUJIbHBIX
MHOTI'OYT'OJIbHUKOB, ONIpeAeJsiTh YUCIIO TT, JJIUHY
JYyTU U paJuaHHyI0 MEpy yria.

IIpoBoauTh mepexon OT paJuaHHOW MEpPHI yria K
rpaayCHOM U HA0OOPOT.

OnpeaeasiTe mIolmagb Kpyra.

BeiBoauTts ¢gopmydibl (B rpalyCHONl U paJuaHHOMN
Mepe) i AJIUH Ayr, [UIomaneil CeKTOpoB U
CEerMEeHTOB.

BeruucasaTs miomaid GUryp, BKIHOYAOIINX
3JIEMEHTHI OKPYKHOCTH (Kpyra).

HaxoauTe niomaay B 3ajiladax peaJibHOM >KU3HU

JBHXKeHUsA
MJIOCKOCTH (6 4)

IlonsiTHE O IBUYKEHUM IIJIOCKOCTH.
ITapanienpHsbIil IEPEHOC, TIOBOPOT U
cummMeTpusi. OCH U LIEHTPBI
CUMMETPUH.

IIpocreliie npruMeHEeHUsT B
peleHun 3aaad

Pa36upaThb nnpuMepbl, HIUTFOCTPUPYIOIITHE TOHSTHS
JBUKEHUS, IEHTPOB U OCEH CUMMETPHUH.
PopMyJ/IMPOBATH ONPEICICHUS TaPATIIEIIBHOTO
IIEpEHOoCca, IOBOPOTA U OCEBOM CUMMETPHH.
BBIBOAUTB NX CBOMCTBA, HAXOAUTh
HEIIOABUYKHBIC TOYKHU.

HaxoauTh HEHTPHI 1 OCU CUMMETPHUI MIPOCTEUIITNX
buryp.

IIpMMeHATHh napajuleJIbHBIN IIEPEHOC U
CUMMETPHUIO IPU PELHICHUH I'€OMETPUIYECKUX 3a1a4
(pa3zbupath NIpUMEPHI).

Hcnnos1b30BaTh /s IOCTPOCHUS U UCCJIEIOBAHUM
11 (poBbIE peCypPCHI
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IloBTOpPEHME,
060061IeHHe,
cHUCcTeMaTUu3anus
3HaHuu* (7 4)

IloBTOpEHHE OCHOBHBIX MMOHSITUU U
METOJ0B KypcoB 7/—9 KJ1accoB,
0000IIIeHUE U cUCcTEMATU3ALIU
3HaHuu. [Ipocreiue
reoMeTpuvdecKue purypbl u ux
cBolicTBa. MI3amepeHue
r€OMETPUUYECKUX BEIIUYHH.
Tpeyronbnuku. [lapannenbHbie U
MEPIECHAUKYJISIPHBIC TTPSIMBIE.
OKpy>KHOCTb U KPYT.
I'eomeTpuueckne mocTpoeHUs.
YT1ibl B OKPpY>KHOCTU. BrincanHsie
U OIMCAHHBIE OKPY>XHOCTH
MHOTOYTOJILHUKOB.

IIpsimast 1 OKPY>KHOCTb.
YereIpE€XyroabHUKU. BriicanHubie U
OIIMCAaHHbIE YETHIPEXYTOJIbHUKH.
Teopema IMudaropa n Hauana
TpUuroHoMmeTpuu. Penrenue oo0mux
TPEyTrOJbHUKOB.

IIpaBuIbHBIE MHOTOYTOJIBHUKH.
IIpeo6Gpa3oBaHus MIOCKOCTH.
JBmxkenus. [lonodue. CummeTpusi.
IInomtane. Beraucienue ruioniaaci.
I[Tnomanu momoOHBIX GUTYD.
JlekapTOBBI KOOPJAMHATHI HA
IJIOCKOCTH. BEKTOpHI Ha IJIOCKOCTH

OnepupoBaTbh NOHATUAMM: DUTypa, TOUKA,
npsiMasi, yrojl, MHOTOYTOJIbHUK, pPaBHOOEAPECHHBIHN
U paBHOCTOPOHHHUU TPEYTrOJIbHUKH,
NPSIMOYTOJbHBINA TPEYTrOJIbHUK, MEHaHa,
OHMCCeKTpHCa U BbICOTA TPEYTrOJIbHHUKA,
napajuieJiorpamMm, pomMO, IIPSIMOYTOJIbHUK,
KBaJIpaT, Tparenus; OKpy>KHOCTb, KacaTeJIbHasl;
paBeHCTBO U Togooue GuUryp, TpeyrojabHHUKOB;
NapaIeIbHOCTh U NEPHEHAUKYISIPHOCTh
OPSIMBIX, YTOJI MEX/TYy MIPSIMBIMH, CUMMETPUS
OTHOCUTEIILHO TOYKH U NPSIMOM; AJINHA,
paccTosiHue, BeIUYHHA yTJia, IJI0Ianb,
nepuMeTp.

HUcnosb30BaTh GOPMYyJIbl: IEpUMETPA U TUIOIIATH
MHOTOYTOJILHUKOB, JIUTMHBI OKPY>KHOCTHU U
TUTOIIATN KpyTa, 00BbEMa NPSIMOYTOJIBHOTO
napasuiejaenunesa.

OnepupoBaTh NOHATUAMM: IIPSIMOYTOIbHAS
cucTeMa KOOpJAWHAT, BEKTOP; UCIOJIb30BaTh dTH
IIOHATHUA 151 HpeI[CTaBJ'ICHI/IH JAHHBIX U pCHICHI/IH
3a7a4, B TOM YHCJI€ U3 IPYTHUX YUYEOHBIX
npeaMeToB. PelmiaThb 3aa4M Ha IIOBTOPEHUE
OCHOBHBIX NOHSITUH, UIJTIOCTPALIUIO CBI3€U MEXK/LY
pa3TUYHBIMHU YaCTAMU Kypca. BelIOMpaTh MeTO/,
JUTsT peIIeHUs 3aj1avu.

PemaTh 3aa4yM 13 IMOBCEIHEBHOMN KHU3HHA

4

31ech HpeacTaBiICHBI

DJICMCHTBI

collep>KaHUsl Kypca, Hu3ydaBlouecs B 5—8 Kiaccax H

TpeOylolIre IMOBTOPEeHUs, 00001eHust 1 cucreMaruzanuu. OOpamartbcsi K ’TOMY MaTepuairy
MO>KHO B BHJIE€ aKI[€HTa Ha 3aBEpIIAIOIlEeM dTale U3yUdeHHsl Kypca 9 Kilacca WM pacupeneisiTh
O COOTBETCTBYIOIIMM TEMAaTHYECKHUM pa3jiesaM, U3ydyaeMbIM B T€UYEHHE Yy4eOHOro rojia.
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8 KJIACC (He meHee 66 1)

Tematuueckoe mianupoBanue B 10-m kiacce paspabaThIBacTCsi Ha OCHOBE mporpaMmbl kypca «['eomerpus» 9-ro
Kjlacca M, B IIEJIOM, COOTBETCTBYET €MY, C BBIJCICHHEM W CHUCTEMaTH3allel CIOXXHBIX W 0CO00 3HAYUMBIX IS
JanbHENIIero oO0ydeHUs TEeM 3a BEeCh NEpHoJ OOyYEeHHs Ha YPOBHE OCHOBHOTO o00miero oOpazoBanus. Ocoboe
BHUMaHue B 10—M Kiacce HEOOXOAMMO YAEIUTh (POPMHUPOBAHUIO (PYHKIIMOHAIBHOW TPaAaMOTHOCTH M KU3HEHHBIM
KoMITeTeHIIUsIM oOydaromuxcsa ¢ PAC, pemenuo 3aa4 U3 NOBCEIHEBHOM KU3HH.

N3-3a ocoOeHHOCTEW pa3BUTUS KPYNHOM M MEJIKOW  MOTOPUKH  («MOTOpHAsi HEJIOBKOCTb») M HEJOCTaTOYHOU
COrJIaCOBAaHHOCTH pa0OThI PyK MPH MOJIb30BAaHUU JTUHEHKON MM LIUPKYJeM, oOyyatomuecs ¢ PAC MOTyT UCTIBITHIBaTh
CYLIECTBEHHbIC 3aTPyIHEHUS IPU BBIIOJHEHUH YEPTEKEH, H300pakeHUH (QUTyp, YTO 3HAUUTENBHO OCIOXKHSET
YCIENIHOE H3YYeHHE Kypca TeoMeTpud. B CBsi3u ¢ 3TUM B pasjesne TEeMaTHYeCKOrO IUJIaHMPOBaHUS paboueid
MpOrpaMMBbl  JTOJDKHO OBITh TPEAYCMOTPEHO HCIIOJIb30BAHUE JJCKTPOHHBIX (IIU(POBHIX) 00pa3zoBaTEIbHBIX
pecypcoB, 3alJlaHMpOBaHa MaKCUMallbHasi BU3yalIM3alvs MaTepualia, JOJKHbI ObITh YYTE€Hbl BO3MOXHOCTH,
MOJIB30BAaHUSl Y4EOHO-METOAMYECKUMU MaTepuallaMH, pealn3ylomuMu auaakTudeckue Bo3moxkHocTth HWKT,
coiep>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJIATENILCTBY 00 00pa3oBaHUM: BHAEOMATEpUAIIbl, MyJIbTUMEIUINHBIE
MPOTPaMMBI, DJIEKTPOHHBIE YYEOHMKH W 33JaYHUKH, DJIEKTPOHHBIE OMOIMOTEKH, BUPTyaJbHBIE J1abOpaTopud,
WUTPOBBIE IPOTPaAMMBbI, KOJUIEKIINU TU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB.

B mnnammpoBanmm kypca «l['eomeTpus» HEOOXOAUMO MPEAYCMOTPETh TaKXKE TIPOBEIACHUE HWTOTOBBIX |
TPEHUPOBOYHBIX paboT B hopmarte ['ocy1apcTBEHHOM UTOTOBOM aTTECTAIIMU TIO MPOTrpaMMaM OCHOBHOT'O OOIIIETO
obpaszoBanus, B (opme, peKOMEHJOBaHHOUW B 3akimtoueHuu TteppurtopuanbHort [IMIIK nns oOydaromuxcst ¢
paccTpoucTBaMu ayTHCTHYECKOTO CIIEKTpA.
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