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Crpykrypa paGoueii nporpamMmsi no npeamery «MaremaTnkay
1. Turynbubri JHCT
2. [osicuuTenpHas 3amicka
3. [InaHupyeMBIe pe3ynBTaTEl OCBOCHHS y4ebHOro npeamera

4. Conepxanue yue6HOTO mpeameTa

3 TemaTtuueckoe INIAHUPOBAHHE ¢ YKa3aHHEM KOJIMYECTBA 9aCOB, OTBOJIUMBIX HA OCBOEHHUE KaXK 0
TCMBI.

6.0nucanue y4e6HO — METOHYECKOTO, MaTEpPHAIbHO — TEXHHYECKOT0, KaJIpOBOT0 00ECIeUeHH S
00pa3oBaTeNBHOIO Ipolecca.




INOSICHUTEJIbHAS 3AIIMCKA

AnreOpa. SBIACTCA OJHMM M3 ONODHBIX KYPCOB OCHOBHOTO OBIIEro 0bpa3oBanus: oHa
ofccrieunBaeT H3yYeHHe NPYTHX IHCIAILIAH, KaK €CTCCTBCHHO-HAYYHOIO, TaK M TYMaHHTapHOIo
IIMKIIOB, €€ OCBOEHHE HEOOXOMMMO Ul IPOAOIDKEHHS OOPA30BAHMS M B TOBCEAHEBHOH SKH3HIL
PasButne y obyuarommyxcs HaydHBIX npeacTaBienuii o TPOMCXOXICHUHU U CYIIHOCTH alrebpanyecKux
abCTpakuui, crocobe OTpaKeHHs MaTeMaTHYECKOMH HAyKOH SBIICHMH M IPOIECCOB B NPHPOJE U
o0IIeCTBE, PONM MaTEMATHYECKOrO MOJIC/IHPOBAHMA B HAyYHOM MO3HAHHM ¥ B [PAKTHKE
CIOCOOCTBYET HOPMHUPOBAHKIO HAYUIHOTO MHPOBO33PEHHS B Ka4ECTB MBINUICHHS, HEOOXOIUMBIX ISl
ajantald B COBPEMEHHOM uu(poBoM obmecTBe. M3yuenme anrebpsi obecrmeumBaeT pa3BUTHE
YMEHHS HAabMIONATh, CPaBHWBATH, HAXOAMTH 3aKOHOMEPHOCTH, TpeOyeT KPHTHYHOCTH MBIILICHHS,
CTMOCOGHOCTH  apTYMEHTHPOBAHHO OGOCHOBBIBATH CBOH JICHCTBHS ¥ BBIBOJIBI, (hOPMYJIHPOBATH
yrBepxnenus. OcBoeHue Kypca aureGpel 0OECIEUHBAET pPA3BUTHE JIOFMYECKOrO MBIILICHMS
O0YYalOIUXCsi: OHH MCTOMB3YIOT JeAyKTHBHBIE H HHIYKTUBHBIE DacCy)KIeHHsi, 00oOIIeHHe H
KOHKpETH3aIlMIO, abcTparupoBanue u anaiormo. OGyueHne anreGpe IPEIoJIaracT 3HA4YUTE IbHbIH
00BEM CaMOCTOAITENBHOM JIESTENLHOCTH 06yyaomuxcs, MO3TOMY CaMOCTOATENILHOE pELIeHUE 3aad
ABJIACTCS pealu3alliel NeATeIbHOCTHOrO IIPHHIANA 06y UeHHS.

B crpyxrype mporpammbl yue6HOTO Kypca «AireGpa» s OCHOBHOrO 0GIIEro obpazoBaHus
OCHOBHOE MECTO 3aHHMAIOT COMAEPKATENbHO-METOMYECKHE THHHH: «UHCHA ¥  BBIYHCICHHN,
«AJreOpanyecKue BBHIPKEHHs», «YPABHEHHS M HepaBeHCTBa», «DyHkmum». B xoe U3YUYCHHUS
y4ebHOro Kypca OGYHarOMMMCS NPUXOTUTCS JIOTHYECKH PACCYXKIaTh, HCIOTb30BATH TEOPETHKO-
MHOXECTBEHHBIH S3BIK. B CBA3M C 5TMM B mporpamMmy yueGHOro Kypca «Aire6pa» BKIIOUYEHDI
HEKOTOPEIE OCHOBBI JIOTMKH, MpEICTABJICHHBIE BO BCEX OCHOBHEIX pasfellax MaTeMaTHuecKoro
o0pasoBanus M  CIOCOGCTBYIOIIHE  OBJIANEHHIO 00y4arOIIUMUCS  OCHOB  YHHBEPCAIHLHOIO
MaTeMaTH4eckoro ssbika. Comep)KaTensHOH W CTPYKTYpHOM OCOBEHHOCTBIO Y4eOGHOTO Kypca
«Anrebpa» SBIAETCS €r0 HHTErPHPOBAHHEIH XapakTep.

Ha usyuenme y4eGHoro kypea «Aarebpa» orBomures B 9 kiuacce — 102 uaca (3 yaca B
HEIeI0). L e

['eomMeTpus kak O/IMH M3 OCHOBHBIX Pa3fIENioB IMKOMBHOM MAaTEMAaTHKH, UMEIOIMHA CBOEH LETBIO
obecrieYuTh M3ydeHHe CBOMCTB M pasMepoB (Hryp, UX OTHONICHHH M B3aHMHOE DACIONOXKEHHE,
OIIMPAETCS. HA JIOTHYECKYIO, J0KA3aTENbHYI0 JHHHUIO. LIeHHOCTh M3yUeHHS T€OMETPHH HA yDOBHE
OCHOBHOTO 00IIero 00pa3oBaHMs 3aKTIOYaeTCs B TOM, 9YTO OOYYarOmmiicss y4uTCs MPOBOJIHMTE
JIOKa3aTCIIBHBIE DPACCY)KNEHHS, CTPOMTH JIOTHYECKHE YMO3aKJIOYEHHs, [IOKa3bIBaTh HCTHHHBIE
YTBEPXK/ICHUS U CTPOHUTH KOHTPIPUMEPBI K JIOXKHBIM, IPOBOJHTEH PACCYXKICHHS «OT MPOTHBHOTOY,
OTJIHYaTh CBOMCTBA OT IIPH3HAKOB, HOPMYIHPOBATE OOPATHEIE YTBEPIKICHHS.

BTOpo# wLenbio H3ydeHMs TeOMETPHH SBIACTCA HCIOJB30BaHHME €€ Kak MHCTPYMEHTa IIpH
PEIICHHH KaK MaTeMaTHYeCKMX, TaK M MPaKTHYECKUX 3aJay, BCTPEYAIOIIUXCSH B pealbHOM HH3HUL
OO6yuarommiicss JOJDKEH HAYYHTHCS ONPENEUTh TEOMETPHYECKYIO (DUIYpY, ONHCATh CJIOBAMHM JaHHBIH
YEpPTEK MM PHCYHOK, HAWTH IUIOMANh 3€MEJbHOTO YYacTKa, PACCYMTAaTh HEOOXOMMMYIO IJIHMHY
ONTOBOJIOKOHHOTO Kabels Uiy TpeGyeMble pasMepsl rapaxa JUis aBTOMOOHIIS. DTOMY COOTBETCTBYET
BTOpasi, BBLIYUCIUTENbHAS JIHHHS B H3YUCHHH reoMeTpud. [IpH pemmeHHH 3agad MPaKTHIECKOTO
Xapaktepa 0OydYalOIUMCS YYHTCS CTPOHUTH MATEMATHYECKHE MOJENH PEAIbHBIX JKH3HEHHBIX
CHTYaIHii, IPOBOJIUTH BEIYMCIICHHS U OLICHUBATh a[IcKBaTHOCTH OJY9EHHOTO PE3yJIbTaTa.

YuebHplii Kypc «l'eoMeTpus» BKIIOYaeT CleNyIONIHE OCHOBHBIE pa3lelbl COAEpIKaHMA:
«I'eomeTpuueckue GUTyphl U HX CBOMCTBa», «M3MepeHHe reOMETpHYECKHX BEMHYHHY», «JeKapTOBEI
KOOP/IMHATHI Ha IJIOCKOCTHY, «BekTopel», «[|BHKEHHS MIOCKOCTHY, «IIpeobpaszoBanus mogodus».

Ha n3ydenne yue6Horo kypca «I'eoMeTpus» B 9 Kiacce — 68 yacos (2 yaca B Heeso).




Ilnanupyemblie pe3yabTaThl H3yUeHHS ajaredpsl B 7- 9 kiraccax

Anrebpanyeckue BbIpaKeHHs

Boinycknuk nayuumes:

OIEPUPOBATh MOHATHIMH «TOXIECTBO», «TOXKIECTBEHHEIE IIPeoOpa3oBaHmsy, PEIaTh 3a1auH,
coziepkaiye OyKBeHHBIE TaHHEIE, paboTaTh ¢ (hopMynamu;
OIIEPUPOBATH IOHATHEM KBaJ[PATHOI'O KOPHSI, IPUMEHSTE €70 B BRIUHCIIEHHSIX

BBIIOJIHATE MPe0Opa3oBaHus BEIPAKEHHH, COJEPIKAINKMX CTEIEHH C EIBIMA ITOKa3aTeIsIMH 1
KBajIpaTHbIE KOPHH;

BBIIIOJIHATE npeoﬁpasoaannﬂ Bblpa}KeHI/[ﬁ, COACPKAINKUX CTCIICHH C IEJIBIMH IIOKAa3aTEIIsSIMH,,

BBINIOJTHATH TOX/ECTBEHHBIE IIpe0Opa30BaHus pallHOHANIBHBIX BEIPAKEHHH HA OCHOBE IPABUIT
JNEeHCTBUH HaJl MHOTOWICHAMH U (POPMYJI COKPAINEHHOTO YMHOKEHHUS;
BBINOJIHATE PA3JIOKEHUE MHOTOWICHOB HA MHOKHTEITH.

Bbmycmuuc Roywum 603MOMNCHOCIb:

BEITNOJIHMTE MHOTOLIIArOBbIE IIpe0bpa3oBaHysl pallHOHAIBHBIX BBIPAXKECHUH, IPUMEHSS IHPOKHH
BBIOOp cIIOCOOOB U MPUEMOB;
IIPUMEHSATE TOXIECTBEHHBIE NpeoOpa3oBaHUS MUl DEIIEHHS 3aJa4 M3 Pa3IM4YHBIX pPa3/IelioB

Kypca.

YpaBuenunn

Boinycknuk nayuumca:

pelIaTe OCHOBHEIE BHIB! pallMOHATBHBEIX ypaBHEHHH C OJHOH IEPEMEHHOHM, CHCTEMBI IBYX
JIMHEHHBIX YPaBHEHUH C JBYMs [IEPEMEHHEBIMH;

[IOHMMAaTh YpaBHEHHE KaK BaXXHEHINYI0 MaTeMaTHYECKYIO MOJENb JUUIA ONHCAHHUS W W3Y4YCHHUS
pa3zHOOOpa3HBIX peabHBIX CHTYallHii, pEmaTh TEKCTOBEIE 3alauH aNreOpandecKuM METO/IOM;
NPUMEHATh TpaduuecKkue Mpe/CTaBICHUS Ui HCCIENOBaHUS YPABHEHMH, MCCIICIOBaHUS H
pELUEHHUs CUCTEM JIMHEHHBIX YPaBHEHUH C JBYMs IIEPEMEHHEIMH.

BblnyCKH UK ROIyUUm 603MOJNCHOCHIb:

OBIajeTsh CIElHaIbHBIME IPHEMAMH PEINeHUS YpaBHEHHN M CHCTEM YpaBHEHMH; YBEPEHHO
NPUMEHSATH anmnapaT ypaBHEHHH Ui pemreHus pa3HOOOpasHBIX 3aJady H3 MaTeMaTHKH,
CMEXHBIX MPEJMETOB, IPAKTUKH;

[IpuMeHsTh rpadMyecKue MpeCTaBIeH s )i UCCIIEI0BaHNs yPaBHEHHUM, CUCTEM YpaBHEHHH,
cojiepkaiux OykBeHHbIe KO3 QUIHEHTHI.

HepaBeHcrBa

Boinyckrnuk naywumen: :

[ToHMMAaTh TEPMUHOJIOTHIO H CUMBOJIMKY, CBS3aHHYIO C OTHOIIEHHEM HEPABEHCTBA, CBOHCTBA
YHCIIOBBIX HEPABEHCTB,

Pemate n1HHEHHbIE HEPABEHCTBA C OTHOM NEPEMEHHOM M X CHCTEMBI; PELIATh KBaJpATHLIC
HEPABECTB C OMOpoit Ha rpadHUECKHE IIPEICTABICHHUS;

TIpuMeHATE anmapar HEpaBeHCTB JUIs PEIICHHMS 3a/1ad U3 pa3iMYHEIX pa3JIelioB Kypca.




Bbmycmtux ROJIYyHUmM 6O3MONICHOCHIL:

e Osnagers pasnuYHBIMU IPUEMAMH J0KA3aTEIbCTBA HCPaBCHCTB, YBCPCHHO IIPUMEHATD

annapat HepaBeHCTB /IS PEIICHHs PasHOOOPA3HEIX MaTEMATHYCCKHX 3a/(a4, 3a/(a4 U3
CMEIKHBIX IIPEIMETOB H IIPAKTHKH;

o [lpumensars rpadguyueckue NpeaCTaBICHUS I HCCIIEIOBAHMS HEPaBEHCTB, COAEPKAIIUX

OyKkBEHHbIE KO3()(DUIMEHTEL.

- HucnoBbie MHOMKECTBA

Boinycknuk nayuumca:

IIoHHMaTh TEPMUHOOTHIO H CUMBOJIMKY, CBS3aHHBIE C IIOHSITHEM MHOYKECTBA, BBITOTHAT
OTepalMy HaJl MHOXECTBAMH;

Vicnionb30BaTh HaualbHBIE IPEICTABIEHHS O MHOXKECTBE JEHCTBATELHBIX YHCE].

B bIRYCKHUK ROJIYHUM B03MOMNCHOCHIb.

Pa3BuBath npecTaBieHHEe 0 MHOXKECTBAX;

Pa3suBath npescTaBiieHHe 0 YKCIe H YACIOBEIX CUCTEMAX OT HATYPAIBHBIX YHCEI [0
JICHCTBUTENBHBIX; O POJIH BRIYHCIICHHI B IPAKTHKE;

Pa3BUTL ¥ yriyOuTh 3HAHHS O AECATHYHOM 3aIUCH JEHCTBUTENBHBIX YHCEN (IepPHOANIECKUE U
HETIEPUOJAMYECKHE ApOOH) :

PyHkuuu

Boinycknuk nayyumcea:
Ilonumate ¥ HCIONBE30BaTh (HYHKIIMOHAIBHBIE TOHATHS. A3BIK  (TEPMHUHBIL, CHMBOJIHYECKHE
0003HaUEHHST);

CTtpouTsb rpadMKy dJieMeHTapHbIX (YHKIHM, HCCIeI0BaTh CBOHCTBA YHCIIOBEIX (DYHKIHH Ha
OCHOBE H3YYEHHsI MOBEACHHS HX TPa(HKOB;

[Tonumath GyHKIHIO KaK BaxKHEHIITYIO MATEeMaTHUYECKYIO MOJIENb [T OMTMCAHMSI IPOLIECCOB U
SIBJIEGHUH OKPYKAIOIIero MUpa, IPUMEHATh (DYHKIHOHAIBHBIN A3bIK /U1 OIUCAaHUS H
HCCIIeJOBaHHS 3aBUCUMOCTel MexX Iy (pHU3HUeCKUMHU BeIMIYHHAMH;

IIoHMMATE ¥ HCIIOJb30BaTh A3BIK IIOCIEA0BATENBHOCTEN (TEPMHUHEI, CHMBOJIHYECKUE
0003HaUYEHH)

[TpuMeHATE GOpMYJIBL, CBA3aHHBIE C ApU(PMETHYECKOH H MeOMETPHUYECKOMH MPOrpeECCHsIMH, U
ammnapar, c(OopMHPOBAaHHBIH ITPH H3YYEHHH APYTHX pa3zJesioB Kypca, K pEIIEHHMIO 3a/la4y, B
TOM YHCJI€ C KOHTEKCTOM M3 PEaIbHOH XH3HH.

B bIRYCKHUK ROJIYHUM 603MONCHOCHIb:

[TpoBOAKTE KCCIIEIOBAHMS, CBI3aHHBIE C H3YUCHHEM CBOMCTB (YHKIIHH, B TOM YHCIIE C
HCTIONTb30BaHUEM KOMIBIOTEPA; HA OCHOBE rpa(pUKOB H3yYeHHBIX (YHKITMI CTPOMTE Gomee
CIIOXKHBIE TpaduKH (KYCOYHO-33/JaHHBIE, C BRIKOJOTHIMH TOYKaMH H T.IL. );

Hcnonb3oBath (pyHKIHOHATIBHEIE IPEACTABICHHS H CBOHCTBA (QyHKIMH PEIIEHHS
MaTeMaTHYeCKHX 3aJay U3 Pa3IMYHEIX pa3leroB Kypea;




e Pewars KoOMOMHHPOBaHHbIE 3a1a91 ¢ NPHMEHEHHEM (GopMyn n-ro wieHa u CyMMBI HEpPBBIX N
YWICHOB apU()METHUECKON U TEOMETPUYECKOI IPOrPeCCHi, IPUMEHSSA IPH TOM amnapar
YPaBHEHUH U HEPABEHCTB;

¢ [lonumars apmbmemqécxym M T€OMETPUYIECKYIO IIPOTPECCHH KaK (hyHKIMH HATyPaTbHOTO

apryMeHTa; CBS3bIBATE APH(PMETHICCKYIO IIPOIPECCHIO C THHEHHBIM POCTOM,
TCOMETPHIECKYIO - C 9KCIIOHEHIHAIBHBIM POCTOM.

JIeMeHTBI NPHKJIAJHOH MaTeMaTHKH

Boinycknuk nayuumen:
e Hcnonp3oBars B X0/ie pelneHns 3amay SJIEMEHTAPHBIE IIPEJCTABIEHHS, CBA3aHHBIE C
NPUOIHMKEHHBIMU 3HAYEHHSIMH BEJTHUHH,
® Mcnonp3oBarh npocTedinue crocosl NPEe/ICTaBIECHHS M aHAJIH3a CTATHCTHYECKHX NaHHBIX;
¢ HaxomuTe OTHOCHTENBHYIO YaCTOTY BEPOATHOCTH CITYYaiHOIO COOBITHS,
* Pemars KOMOMHATOPHEIE 3a/1a9K HA HAXOXICHHE YHCIIA OGBEKTOR HIIH KOMOHHAITHH.

Bbmycm UK ROJIYUUmM G6O3MONCHOCHIb.

* TIloHATB, YTO YHCTIOBEIE aHHEIE, KOTOPBIE HCIIOMB3YIOTCS ISl XAPAKTEPHCTHKH 00HEKTOR
OKPYIKAIOIIET0 MUPA, SBISIOTCS NIPEHMYIIECTBEHHO MIPHOIMKEHHBIMH, 9TO II0 3aITHCH
NPHOTHKEHHBIX 3HAYEHUH, CONEPIKAIIUXCS B MHQOPMAIMOHHEIX HCTOYHAKAX, MOXKHO CY/IHTE
O IIOTPELIHOCTH TIPHOJIHKEHHS;

® IJoHsTB, YTO NOTPEITHOCTE pe3yIbTaTa BEIYHCIIEHHH 0KHA GBITH COM3MEPHMa C
MOTPEIIHOCTHIO HCXO/HBIX IAHHBIX; ;

* IIprobpectn nepBoHaYANBHEILH ONBIT OpraHA3auy c6opa NAHHBIX IPH IPOBEAECHHY OIPOCa
00LIECTBEHHOT0 MHEHHS, OCYIIECTBIISTh X AHAIIH3, IPEACTABIATE PE3yJIbTATHI OLPOCa B BHIC
TabJIUIBI, THATPAMMEI; :

* [IproGpecTH ONBIT IPOBEAEHHS CIIyYaiHBIX SKCIIEPHMEHTOB, B TOM YHCJIE C TIOMOIIHIO
KOMIBIOTEPHOT'O MOJIEIMPOBAHHUS, HHTEPIIPETAIMH UX PE3YJIBTATOB; HAYUHTHCA HEKOTOPEIM
CIEHaTbHEIM IIPUEMAM PEIIeHHS] KOMOHMHATOPHBIX 3a/1a4.




Ilnanupyembie pe3ysibTaThl H3y4eHHS reoMeTpuu B 7 - 9 ki1accax

I'eomerpuyeckue purypoi

+ OnepUpoOBaTE MOHATHSIMU TEOMETPHYECKHAX duryp;

- M3BIICKATL, unmepnpemupoeame u npeobpazoeviéams WHGOPMALHIO O TeOMETPUYECKHX (HUrypax,
[IPE/ICTABIIEHHYIO HA YePTEkKax;

- HPUMECHSATD IS PELUCHHS 3a/1ad FEOMETPHYECKHE (DaKThI, €CITH YCIOBHS HX IIPUMEHEHUS 3aJIaHb] B
ABHOH (opme, a makaice npednonazaemes neckonvko wazoe pewienus;

" PeIIATh 3a/1a4M Ha HAX0XK/ICHHE F€OMETPUIECKHX BEIMYMH M0 06pasnaM Hiiu alrOpUTMaM;

* hopmynuposame ceoiicmea u npusHaxku gueyp;

'+ 00KA3616aMb 260 MEMPUYECKUE YMBEPIICOCHU,

© 61a0emp CMaHOapmMHOTl K1accupurayueti nnockux Quzyp (mpeyzoneHuxos u wemwvipéxy201bHUKOE).

B noBceHeBHOM XKU3HH M NPH H3yYeHHH JAPYTHX NpPEAMETOB:

" HCIONB30BATh CBOMCTBA €OMETPUYECKHX (WIyp JUIA pEIeHHs THIOBBIX 3a/1a4, BO3HHKAIONMX B
CHTyalHsX MOBCEHEBHOM KU3HH, 381129 IPAKTHYECKOTO CONEPKAHMS,

| UCNONB306AMb CE0UCMBA 2E0MEMPULECKUX (ueyp ONIA Peulenus 3a0ay NPAKMUYECKo20 xapakmepa u
3004 U3 CMEICHbIX OUCYUNIUH.

OTHoOmeHus

Onepuposars OHATHAMH: paBeHCTBO (Hryp, paBHblE (HIYPH, PAaBEHCTBO TPEYrOJBHHUKOB,
TApAIIIETEHOCTD NPAMBIX, NEPHEHAHKYISIPHOCT MPAMBIX, YIJIBI MEXIY NPAMBIMH, NEPICHIUKYIAD,
HaKHOHH-aﬂ, TIIPOCKIHUSL, n0006Ue uzyp, noOoGHbvIE Puzypsl, NOOOOHBIE MPeY2oNbHUKY,

* npumenams meopemy Paneca u meopemy 0 NPONOPYUOHAILHIX OMPE3IKAX NPU PEULeHU 3G0aY;,
" Xapakmepuzoeamo 63auMHoe PACRONIONHCEHUE NPAMOTL U OKDYIHCHOCIY, OBYX OKPYINCHOCHIET.

B noBcenneBHOl JKH3HU M IPH M3YYeHAH APYTHX NPEIMETOB:

" HCIIOJIb30BATh OTHOLICHHS I PEIIECHH 3a/1a4, BO3HUKAIONINX B PEATBHOMN KHU3HH.
H3mepeHusi U BBIYHCIEHHUS

BBINOJIHATE M3MEPEHHE JUIHH, DAcCTOSHHM, BEJIMYMH YIJIOB C MOMOIIBIO HHCTPYMEHTOB IS
U3MEPEHUH JUIMH M YIIIOB;

NPUMEHATH (POpPMyYJIBI IEpHMETpa, IUIOMand H 00BEMa, IUIOMAIH IOBEPXHOCTH OTAEIBHBIX
MHOTOrPaHHUKOB IIPH BBIYHCICHASX, KOTIA BCE JAHHbIE HMEIOTCH B YCIIOBUH;

NpuMeHsaTh TeopeMy [lugaropa, Ga3oBble TPUTOHOMETPHYECKHE COOTHOIIEHHS IS BBIYMCIIEHHS
JUITHH, paCcCTOSHHH, nnoma,ueﬁ B IIPOCTEHINHX CIIydasx;

3 onepuposams nPeoCcmasieHUsMU 0 ONuHe, NIoWaoy, 06vEéMe Kak o 6eNUYUHAX,
; npuuemzmb meopemy Huqbaéopa, gopmynst nowadu, 06véma nPU peuleHUU MHO20UAZ06bIX 3A0at,
6 KOMOpwIX He 6ce OaHHble NpPedcmasiieHvl S6HO U KOMOpble Mpebyiom GblHUCIeHUl, ORepUposams

bonee wupoxum KONUYecmeom hopmyn Onunbl, NIOWAOY, 00bEMA, GLIYUCIAMbL XAPAKMEPUCTUKU




KoMOuHayuil ghueyp (OKPysICHOCMET: U MHO20Y20NbHUKOE), BLINUCTMD paccmosanus meatcoy guzypamu,

NpUMEHAMb Mpu2oHoMempuyeckue hopmynst Oiis 6bl4UCIeHUL 8 GONee CLONCHBIX CRYHanAX,

NPOG0OUMb BbIYUCEHUA HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABNIEHHOCIU,
" IPOB0OUMb NPOCMbLE BBIYUCIEHUS HA 00BEMHBIX menax;,
* hopmynuposame 3a0auu na eviuucienue OnuH, nnowadei u 06vEM06 U peuwams ux.
B noBcenHeBHOM JKH3HM 1 IPH H3y4YeHHH APYTHX NPeIMETOB:
BBIYMCIISITE PACCTOSHHS HA MECTHOCTH B CTaHAAPTHRIX CHUTyalHsX, IPUMEHSTH (GOPMYIBl H
BEIMHCIISATD IJIOWIAM B IIPOCTHIX CIyYasx;
NpOB0OUMb BLIYUCIEHUS HA MECMHOCMU, NPUMEHAMb (hOPMYNbL NPU GLIYUCTEHUAX 6 CMENCHBIX

YuebuwLx npedmemax, 6 oxpyicaioweii OeticmeumensHocmuy.

I'eomeTpuyeckue nocrpoenns

M300paxkaTh THUIOBHIE ILIOCKHE (urypsl m QUrypel B IpPOCTPaHCTBE OT PYKH H C IIOMOIIBIO
HHCTPYMEHTOB;
; u306pabfcamb 2eoMempuieckue uzypsl O MeKCMOBOMY U CUMBOTHOMY ONUCAHUIO,
© 68000010 ONEPUPOBaAMb YePMENCHLIMU UHCMPYMEHMAMU 6 HECTIONHCHBIX CLYYAAX,
* GBLNONHAMb NOCMPOEHUS MPEY2ONbHUKOS, NPUMEHAMb 0MOeNbHbIe MEMOObL ROCMPOEHUL YUPKYIeM U
JUHEUKOU U NPOBOOUML npocmeu"mue UCCNe00BAHUA YUCIA PeueH U,

usobpaxcameo munossie miockue Quzypor u 00vEMHVIE mMena ¢ NOMOWBIO HNPOCMEluLUX
KOMRbIOMEPHBIX UHCIPYMEHMOB.
B noscenneBHO JKH3HU H IPH H3y9eHUH APYTHX NPEIMETOB:
" BBINIOJIHATH IIPOCTEHIIME IIOCTPOEHHS Ha MECTHOCTH, HEOOXOIUMEIE B PEATLHOMN KU3HMU;

* OLICHHUBAaTh pa3Mephl pealbHBIX 00BEKTOB OKPYXKaroLIero Myupa.

IIpeobpa3oBanus

- CTpOUTH (Urypy, CHMMETPHYHYIO IaHHOM (QHUIype OTHOCHTENBHO OCH H TOYUKH;

© ONEPUpOBAaMb NOHAMUEM OBUNCEHUA U npeobpazoeanus nodobus, eiadems NPUEMAMU NOCMPOEHUS.
gueyp ¢ ucnonvzosanuem OsudiceHull u NPeobpaz0eanuti NOOOOUA, NPUMEHANMb NOTYHEHHbLE SHAHUA U
ONbIM NOCMPOCHUU 6 CMEJICHBIX NPEOMemax U 6 PeanbHblx CUMYAYUAX OKPYAHCAIOuje20 Mupa,

- cmpoumbs guzypy, no0o6HYI0 OaHHOU, NONL306AMbLCS CEOUCMBAMU

nooobus ons o6ocn06am;ﬂ ceoticme gpuzyp;

; nptweﬁ}zmb ceoticmea 0sudiceHUtl 015 NPOBedeHUs NPOCMeliuux 060CHOBAH U c80TICME ucyp.

B nopcenneBHOM KU3HH H NPH H3YYEHHH APYTHX NPEIMETOB:

* pacro3HaBaTh ABMXKEHUE OOBEKTOB B OKPYIKAIOIIEM MUPE;

© Pacro3HaBaTh CHMMETPHYHbIE PUIYPBI B OKPYXKAIOLIEM MHDE;

* NPUMEHSMb CBOUCMEA OBUNCEHUT U NPUMEHAMb NOO0OUE 11 NOCMPOEHUL U 8bIYUCTEHUT.




BekTopbl H KOOPAMHATHI HA IIOCKOCTH

- OnepupoBaTh NOHATHAMH: BEKTOp, CyMMa BEKTOPOB, PA3HOCHIb 8eKmopoe, IIPOU3BEICHHE BEKTOpA
Ha YHCIIO, Y20l MeNHCOY 6EKMOPaMU, CKANAPHOE npouseeoeHue 6eKmopos, KOOPAUHATEI Ha IUIOCKOCTH,
KOOpOUHampl 6eKmopa; * ONPeNeNsTh NPUOIHKEHHO KOOPIMHATHI TOUKH 1O €& H300pajkeHHI0 Ha
KOOPJAMHATHOM TIOCKOCTH;
" BBINIONIHATL JICHCTBHS HAJl BEKTOpaMHM (CIIOKEHHE, 8blYUmMAaHUe, YMHOKEHHE Ha YKCIIO), 6bIYUCIAMb
CKANApHOE NpousgedeHue 6eKmopos, onpedesinb 6 NPOCMENUUX CILYYasx Yeol Medcoy 6eKmopamu,
BLINONIHAMYb PA3NIONCEHUE 6EKMOPA HA COCMAGAAIOWUE, NPUMEHAMb NONYYeHHble 3HAHUA 6 (usuKe,
nONL306AMLCS (POPMYNOU 6LIYUCTEHUA PACCMOAHUS MENHCOY MOYKAMU NO UIBECMHBIM KOOPOUHAMAM,
UCNONIL308AMb YPAGHEHUA (hucyp ONA peutenus 3a0ay;
" NDUMEHAMb 6eKMOPbL U KOOPOUHAMbL Ol PeUleHUsl 2e0MeMPUYECKUX 3a0ay HA BbIYUCIeHUe ONUH,
yenos.
B nosceaHeBHON JKH3HH H NIPH H3YYEHUH APYTHX NPEAMETOB:
HCIIOJIb30BAaTh BEKTOPHI I pEIICHHSA MPOCTEHINMX 3a7ay Ha OINpelelieHHE CKOPOCTH
OTHOCHTEJIbHOT'O IBHKEHHS,
ucnwzwbeamz; HOHAMUA 6eKMOPO68 U KOOPOUHam ONA peuteHus 3a0ad no ¢husuxe, zeozpaguu u
Opyaum y4ebHbviM npeoMemam.
Hcropusi MaTeMaTHKH
- OnuceIBaTh OTAENBHBIE BEIIAIOMIHECS PE3YIIBTATHI, MONyYEHHBIE B XO/€ Pa3BUTHS MaTeMaTHKH Kak
HaYKH;
" 3HaTh NIPUMEPBI MAaTEMAaTHYECKHUX OTKPHITHI M HX aBTOPOB B CBSI3M C OTEYECTBEHHOH M BCEMHPHOH
HCTOpHUEH; |
* IOHMMATh POJIb MAaTEMATHKH B pa3BHTHH Poccum;
© Xapakmepuzoeams 6KNAO BbIOAIOWUXCA MAMEMAMUKOE 68 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX
obnacmeii.
MeTtoasl MaTeMaTHKH
Beibupats moaXoafmpii M3yYEHHBIH METOJ NPH PEUIEHHM H3YyYEHHBIX THIIOB MaTEMaTHYECKHX
3aj1a4;
NPUBOJUTEL TIPHUMEPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B OKPYHKArOIIEH AeHCTBHUTEIBPHOCTH H
HpOHSBCHéHHﬂX HCKYCCTBa,;
* UCNONL3YA UZYUEHHBLE MEMOObl, NPOBOOUMb O0KA3AMENbCMEBO, BbINOIHAMb ONPOEEPIHCEHUE,
: 6b16upathb usy4eHHole ﬁemodaz U Ux KOMOUHAYUY OIS PeUleHUs MAMEMAMUYEcKUx 3a0a4,

UCRONB308AMbL MamemamuidecKue 3uanwz O/l ONUCAHUA 3AKOHOMEpPHOCmEU 6 OKpyocaroueu

OelcmeumenbHOCMU U NPOU36EOEHUAX UCKYCCMEBA,




© MpUMeNAMb RpoCmeluiue NPOZPAMMHbLE CPEOCMBA U HNEKMPOHHO-KOMMYHUKAYUOHHBIE CUCHEMb]

npU peuieHuu Mamemamuyeckux 3a0ay.
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AJredpanvecKue BoIpaKeHus

BeIpaxkeHue ¢ MepeMeHHBIMH. 3HAaYeHHE BBRIPAKEHHS C MEpPEeMEHHBIMH. JloNyCTHMBIE 3HAYEHHS
lepeMeHHbIX.  ToxnecTBo. ToxzecTBeHHble Ipeobpa3soBaHHs — alreGpaHdecKux BBIPQKEHUH.
JlokazaresibcTBO TOXKIECTB.

CreneHp ¢ HATypalbHBIM IOKa3aTeneM M e cBoiicTBa. OnHOWIeH. ONHOWIEH CTaHIApPTHOTO
Buza. Crenenp ogHowieHa. MHorowiensl. MHOroWwIeH cTaHAapTHOro Bujaa. CTemeHbh MHOrOYIEHA.
Cnoxenue, BEIMATAHHE U YMHOXKEHHE MHOTOYIEHOB. DopMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBAIpaT
CYMMEI U KBaipaT PasHOCTH [IBYX BBIDQXKCHHH, MPOU3BEICHHE CYMMBI H PAa3HOCTH JBYX BHIPAKEHHIL.
Paznoxenne MHOroWwIeHa Ha MHOKHTENTH. BhIHECEHHE MHOKHTENS 33 CKOGKH. MerTon rpynnupoBky.
PasHocte KkBajpaToB aByX BhIpaxkenmit. CyMMa H pasHOCTB KyGOB JBYX BeIpakeHHH. KBagpaTHbrii
Tpé€xuneH. Kopenb kBanpatHoro tpéxunena. CroiicTsa KBaJpaTHOrO TpéxuineHa. Pa3znoxeHue
KBaJIpaTHOrO TPEXYJIEeHA HA MHOXHUTEIH

Paunonansueie Bepaskenus. Llenbie BhIpaxenus. J[poGHELE BEIpaxkeHHus. PanuonambHas IpoOb.
OcHOBHOE CBOMCTBO panuoHanbHOH apo6H.  CIIOKeHHe, BEUUTAHHE, YMHOJKEHHE H JIeJICHHe
palMOHANBHEIX Japobeli.  BosBeleHHe pauMOHAIRHOH HpoGH B cTelmeHb. TOXIECTBEHHBIE
npeoOpa3oBaHys PallHOHAIBHEIX BhIpakeHuit. CTEMeHk ¢ IeJbIM OKa3aTeNeM | e CBONHCTRA.

KsaspaTtHrie kopHu. ApH(MeTHYECKHI KBapaTHIH KOpEHb W €ro CBOHCTBA. TOKIEeCTBEHHBIE
npeobpa3oBaHus BEIPaXKEHUH, COZIepXKalMX KBaJpaTHBIE KOPHH.

YpaBuenusn

YpaBHenue ¢ onHO# mepemenHoN. KopeHb ypaBHeHHs. PaBHocunbHble ypaBHenus. CpoiicTsa
YPaBHEHHH C OJIHOH IepeMeHHOH. YpaBHEHHE Kak MaTeMaTHYeCKas MOJIENb PEATbHOM CHTYaIHH.

Jluneiinoe ypaBnenwe. Ksanpathoe ypaBHenuwe. @opMmyna KOpHEH KBaJpaTHOTO YpPAaBHEHHMS.
Teopema Buera. Paumonanbhsie ypasHeHus. PelleHHE paBHOCHIBHBIX ypaBHEHHH, CBOIAIINXCS K
NMHEHHBIM HJIH KBAJPATHHIM yPABHEHHsM. PellleHHe TEKCTOBBIX 3a7ad C IOMOIIBIO PAIHOHATBHBIX
ypaBHEHHUI. 2

YpaBHeHHE ¢ IByMs NepeMeHHbIMH. I'paduk ypaBHeHHs C ABYMs NepeMeHHbIMH. JIuHeiiHoe
YpaBHEHHE C JIByMsl IEDEMEHHBIMH H €TI0 rpaduk.

CuCTeMBI ypaBHEHHH C JByMs NepeMeHHBIMM. | paduueckdii METON DEINEHHs CHCTEMEI
YpaBHEHHH C JByMs [€peMEHHBIMH. PelleHHe cHCTEM ypaBHEHMH METONOM IIOJCTAHOBKH H
cinoxenus. CucreMa JByX ypaBHEHHH ¢ IByMs IEPEMCHHBIMH KaK MOJIENb PEATbHOH CHTYalHH.

HepagencrBa

UuciioBele HepaBeHCTBa M UX CBoicTBa. ClOXXEHHE M YMHOXKEHHE YHCIIOBBIX HEPABEHCTB.
OneHuBaHWe 3HAYEHHS! BBIPAKECHHS. HepaBeHCTBO ¢ OJHOH IIEpEMEHHOM. PaBHOCHJH:HB‘IJe
HepaBeHCTBA. UMciIoBBIE IPOMEXYTKH. JINHEHHBIE U KBAIpaTHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOH.
CHCTeMBI HEpaBEHCTB C OJIHOM IIEPEMEHHOM.

YuciaoBbie MHOKECTBA

MHoKecTBO U ero siuemeHTh. CrocoObl 3amaHus MHOXecTBa. PaBHble MHOXecTBa. IlycToe
MHOKecTBO. [lomMHOMkecTBO. Onepaiuu HaJ MHOXecTBaMH MiumocTpanus COOTHOIICHHH MEKIY
MHOKECTBaMH C TIOMOINBIO AuHarpaMM Oiiniepa. MHoMecTBa HaTypajlbHBIX, LENbIX, PAI[HOHATbHBIX

m
uucell. PanuoHankHoe 9MCIIo Kak Apobk BHAAa — , T M- IeJ0e YHCIO, a N —HATypalbHOe, M Kak
OeckoHeYyHas IEepHOAMYECcKas necaTuyHas Japobs. [IpencrapneHne 00 MppalMOHATEHOM YHCIIE.

MHOKeCTBO JeHCTBUTENBLHBIX uncell. [Ipe/cTapiienre AeCTBUTENBHOTO Yncia B BHIE OCCKOHEYHOH
HETIepPHOTMYECKOH necatuuHo# gapob6u CpaBHeHme JeHCTBHTENBHBIX uHcen. CBs3p MEXIy

MHOKecTBaMH N. Z. Q




DOyHKUMH
YuciaoBbie GpyHKIHH

QyHKIMOHAIBHBIE 3aBUCHMOCTH MEX/y BenuduHamu. IIomsTHe (yHKImu DyHKIHA Kak
MaTeMaTH4eCKas MOJENIb peanpHOro mpouecca. OO6macte onpexneneHus ¥ 0o6IacTh 3HAYEHHI
dynkimu. Crioco6bl 3amanns Qyskumn. Ipaduk dymxmmm.  Ilocrpoenue rpadMKoB OYHKIHH C
MOMOIIBIO TpeobpazoBanuii Guryp. Hynu ¢yskuuu. [TpoMEXyTKH 3HAKONOCTOSHCTBA (GyHKIHH.
IIpomesxyTKY BO3pacTaHus M IPOMEXYTKH yOBIBAHMS (hYHKIIHH.

Jluneitnas hyHKuus, o6paTHas IPOIOPLHOHATEHOCTS, KBajipaTHyHas GyHKIWs, GYHKIHA y =
v/x , ux cBoticTra i rpaduky.

YucsioBbie ocjIeI0BaTEJILHOCTH

Iloustre uncnoroii mocnenosarensuocTy. KoHeuHBIe M GeCKOHEUHBIE MOC/IEI0BATETBHOCTH.
Cnocobsl 3amanus MOC/IEN0BATEIEHOCTH. ApHupmeTHyeckas H  IreoMeTpHYecKas IIPOTPECcCHH.
CpolicTBa wieHOB apH(MeTHUECKOl H reOMeTpHYeCKor nporpeccuii. @opmyiel 00iero uieHa
apu(MEeTHIECKO H IeOMeTpHYeCKOd mporpeccwii.  QOpMynbl CYMMBI N —I€pBBIX HIIEHOB
apu(QMETHYECKO M IeOMETPHYECKOH IIPOrpECCHii. Cymma OeCKOHEYHOH TeOMEeTPHYECKOi
NPOrpeccuH, y Kotopo# [g| < 1. [IpencraBieHue GeCKOHEYHOMN MEPHOIUYECKON JECATHYHOM APOOH B
BH/IE OOBIKHOBEHHOH JIpO0H.

JyieMeHThI NPHKIAJHOH MaTeMAaTHKH

Maremartuueckoe moznenupoBanue. IlpomenTtHsie pacuérbl. DopMysa CIOKHBIX IPOIEHTOB.
IIpubink€nHple BRMIHCIECHHs. AGCOMIOTHAS ¥ OTHOCHTEIbHAS IIOTPEIMHOCTH. (OCHOBHEIE - IIPABUIIA
KOMOWHATOpHKH. YacToTa M BEpOSTHOCTH CIIydadHOro cobbitus. Kiacchdeckoe ompeseleHHe
BepoATHOCTH. ~ HauaneHble cBefeHus O crarictuke. [IpeicTaBieHWe AaHHBIX B BHAE TabmIl,
KPYTOBBIX W CTONOYATBIX AWarpamm, rpadukoB. CTaTHCTHYECKHE XapaKTEPHCTHKH COBOKYIIHOCTH
JaHHBIX: CpelHEe 3Ha4YeHHe, MOJa, pa3Max, MeIHaHa BBEIOOPKH.

Aurebpa B HCTOPHYECKOM PA3BHTHH.

3apoxxaeHue anreOpbl, KHHra O BOCCTAHOBJIEHHH M MPOTHBOMOCTaBIeHHH Myxammena alib-
Xopesmu. Mcropust gopmupoBanHus matemaTHueckoro s3pika. Kak 3apoamnack Hies KOODAHHAT.
OTKpeITHE HPpallHOHATBEHOCTH. V3 HCTOpHH BO3HHKHOBEHHS OPMYII IS PEIIeHHs] ypaBHEHHH 3-i H
4-ii creneneif. Vcropus passutus momsTus ¢yukimuu. Kak 3apoaunack TEOpUsS BEpPOSATHOCTEH.
Yucna @ubonavuu. 3amaua JI.IInzanckoro (PuboHAIUM) O KPOIHKAX.
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IIpocreimue reomerpuueckne Gurypol

Touka, mpamas. Otpesok, myd. Yrom Bumsi yrnoB. CMexHsle W BEpTHKAIBHBIE YIVIBL
buccekrpuca yria. :

[lepecekarormyecs M nHapajlenbHBIe MpsiMble. [lepHeHAMKYIApHbIE TpsMble. lIpu3HaKu
NapajuieIbHOCTH  NpsAMBIX. CBOMCTBAa mapajuleNbHBIX NPSAMEIX. [leprmeHauKyisp W HakIOHHas K
IpAMOH.

MHoroyroJabHHKH

Tpeyronbnuku. - Buasl TpeyronbHukoB. Meanana, GHCCEKTpHca, BBICOTA, CPEIHAS JIMHHUS
TpeyrojbHHKa. [Ipu3naku paBeHCTBa TpeyronbHHKOB. CBoiicTBa W mNpH3HaKM paBHOOENPEHHBIX
TpeyrojibHUKOB. CepeIMHHEIN NeprneHauKysap otpeska. CyMma yriioB TpeyroyibHHKa. BHelmHue yriis!
TpeyronbHuKa. HepasencTBo TpeyronbHuka. COOTHOLIEHHS MEXIy CTOPOHAMH M yrJIaMH
TpeyroysHuka. Teopema [Iudaropa.

ITonoGueie Tpeyronsuuky. [Ipu3Haky moxo0Hs TPEYroMbHUKOB. TOUYKH IepecedYeH sl MeIHaH,
OMCCEKTpHC, BBICOT, TPEYTOJIbHHUKA, CEPEAMHHBIX MEPIEHARKYISPOB CTOPOH TpeyroibHuKa. CBOKCTBO
OHCCEeKTpHCEl TpeyrosbHHKa. Teopema @anmeca. MeTpuueckde COOTHOINGHHS B IIPSIMOYTOJBHOM
TpeyronsHuke. CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC OCTPOTO YIjIa MPSMOYTOJIBHOTO TPEYTOJIbHUKA H
yrioB ot 0 mo 180°. ®opmybl, CBS3bIBAIONIHE CHHYC, KOCHHYC, TAHIEHC, KOTAHI€HC OJHOIO M TOTO
xKe yria. Pemnenue TpeyronsHHKOB. TeopeMa CHHYCOB H TeOpeMa KOCHHYCOB.

Yereipéxyronpauku. Ilapamnenorpamm. CpoiicTBa ¥ TpU3HAaKH [apalIeNOrpaMma..
ITpsmoyronsHHK, poMO, KBaapaT, HX CBOWCTBA U Npu3Haku. Tpanenus. CpemHss THHHUS TPACIHH H €€
CBOMCTBA.

MuoroyronsHuKH. Beinmykiisle MHOrOyroJibHUKH. CyMMa YTJIOB BBIITYKJIOTO MHOIOYT'OJBHHKA.
IIpaBunbHBIE MHOTOYTOJIBHUKH.

OKpy:KHOCTB H KpYT
['eoMeTprYecKre MOCTPOEHHS

OKpYXHOCTE ¥ KpYr. DJeMeHTHl OKPY)KHOCTH W Kpyra. LleHTpaipHBIE M BIIMCAHHBIE YTJIBL
KacarenbHas K OKpYXXHOCTH M e& cBoiicTBa. B3auMHOe pacloIOKEHHE NPAMOH H OKPY)KHOCTH.
OnucHHasg H BIHCaHHAs OKPYXXHOCTH TPEYroJbHHKA. BIHCaHHBIE H ONMCAHHEBIC YETBIPEXYIOJIbHHUKH,
UX CROMCTBA U NMpU3HAKK. BriHcaHHBIE ¥ ONIACAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe Mecto Touek (IMT). CepevHHEI MEPIEHIUKYIAP OTpe3ka M OHCCeKTpHca
yriaa kak ['MT. '

['eoMeTpuYecKHe MOCTPOEHHUsS LUpPKyJeM W JuHeiKkod. OCHOBHBIE 3aJ@4d Ha MOCTPOEHHE:
IIOCTPOEHHUE YyIJia, PABHOTO HaHHOMY, IOCTPOEHHE CEPEIMHHOIO IEPICHIUKYIIpa JaHHOTO OTPE3Ka,
MOCTPOEHHE TPAMOMN, MPOXOMAAMIEH Yepe3 NaHHYIO TOUYKY W IEpPIEeHIUKYISAPHOH NaHHOHW MPIMOH,
oCTpoeHHe OUCCEKTpHChl JaHHOro yria. IlocTpoeHue TpeyrolbHHKa IO 33JaHHBIM DJIEMEHTAM.
Meton I'MT B 3amayax Ha OCTPOEHHE.

HN3mepeHne reoMeTpHYeCKUX BeIHYHH
Jlnuna otpeska. PaccTosHue MeKITy JABYMs TOUKaMH. PaccTosHHE OT TOUKH JI0 MpsAMOii. Paccrosaue
MeX 1y TapajieTbHBIMU IPSIMBIMH.

[TepuMeTp MHOrOYrOJIbHHKA.

JliuHa OKpy)HOCTH. JITHHA SYTH OKPYKHOCTH.

I'panycHast Mepa yria. Benuunna BrMcagHOTO yria.

[IoHsTHE TIOMAIY MHOTOYroIbHIKa. PaBHOBeMMKHE Guryphl. HaxoxaeHue miomaim
KBazipara, psMOYTOJIbHHKA, TTapallelorpaMMa, TpeyrolbHUKa, TPACIHH.

[Tousitre momany kpyra. Ilnomans cexropa. OTHOLIEHHE IUTOMANEH mo/106HBIX huryp.
JlekapTOBBI KOOPAHHATHI HA IJIOCKOCTH
dopmya pacCTOAHUA MEXIY IBYMs ToukaMu. KOOpAHHATEL CEPEIMHEI OTPE3KA. VpaBHeHHE QHTYDBIL.
YpaBHEHHE OKPYKHOCTH U TIPSAMO#. YTIIOBOM KO3((HHUIMEHT IPIMOH.

BexTopsl
TlonsiTie BekTOpa. MOy s (1mHHa) BeKTOpa. PaBHbIe BEKTOPHI. KOMIHHEapHBIE BEKTOPEL.

KOOp,I[HHaTLI BCEKTOpA. CnoxeHne U BEIYUTaHHE BEKTOPOB. VYMHOXEHHE BEKTOPA Ha YUCJIO.
CKaJTSIpHOE ITPOU3BEICHHE BCKTOPOB. KOCI/IHYC yria MexXxnay AByMs BEKTOpaMH.




I'eomeTpuyeckue npeobpazoBaHus
ITonstue o npeobpazoBanuu Gurypsl. [(puxkenue Gurypsl.. Bumbr aABnkeHus GHUrypsl:

napaJuie/bHbIA MepeHoc, 0ceBas CHMMETPH, HOBOpOT Pagnrie Gurypst. ['omoterns. [lomobue puryp.

J1eMeHThI JIOTHKH
Omnpenenenue. AkcuoMm u Teopemsl. JlokaszaTenscTBo. J[oka3aTensCcTBO OT MPOTHBHOTO. Teopema,
obpatHas naHHoH. Heo6XomuMoe H IOCTATOYHOE YCIIOBHE. YTIOTPEOIEHHE JIOTHYECKUX CBA30K €Cu..
mo..., moz2oa u moipbko moz0a.
I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH

W3 ucropuu reomerpun, «Hauana» Eknuna. Mctopus naroro mocrynara Eskimza.
Tpuronomerpus — Hayka 00 H3MepeHHH TPEYTOILHUKOB. I[[0CTpOEH E IIPaBHIILHbIX
MHOT0yroJibHHKOB. Kak 3apoaumnace ujies KoopauHaT. :

H.W.JIo6aueBckuit. JI.Ditnep. ®anec. [Tudarop.

L¥]
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Onucanne yqeﬁﬂo — METOAHYECKOI0 H MaTepPHAJIBHO — TEXHHYECKOI'0 obecneuenus

OﬁpaSOBaTeJleOI"O mpoiecca

Knace

IIpozpamma

Yuebuux

KoangecTBo yacop

IIo yu4. Ilnany

9 knacc

MaremaTuka:
IIPOrpaMMBbI: 5-9
KJ1accel/
A.I"'Mep3nsk,
B.B.ITononckuii,
M.C Skup,
E.B.Byuxo
(Anroputm
ycnexa)M.:Benra
Ha-I'pad, 2018.

Aranacsiz JI.C
«IIporpammel
obmeobpasoparen
BHBIX
YUPEXICHHH.
['eometpus 7- 9
KJ1accy,
COCTaBHTEIb
bypmuctposa
T.A, wm3n.
«IIpocBemenuey,
Mocxksa, 2019r.

1. Anre6pa: 9 xace: yuebuuk ms
yJamuxcs o61eodpa3oBaTenbHbIX
yupexnenuit/ A.I'.Mepasx,
B.B.ITonouckwuit, M.C.Sxup. - M :
Benrana-I'pag, 2020r.

2. I'eomerpus: 7 - 9 xmace: yueGHuK
JUISL ydaniuxcs
001meobpa3oBaTeTbHBIX KO/
Aranacsn JI.C .- M:IIpoceemenue,
2016r.

ITo mporp.
2550

(4a+2r)

6
(4a+2r)

AUt 3aHATHH KaXAOMY KIlaccy NHpETOCTABIEH OTAENBHBII KaGuueT. Bee KaGHHETH OCHAIIIEHBI

KOMIIBIOTEPOM, ITPOEKTOPOM, 9KPAaHOM H HHTEPAKTHBHOM IpHCTaBKOM eBeam.




O6pa3oBaTeabHbIe pecypch

1. LIOP u3 EnuHolt kosutekmun pecypcon http://school-collection.edu.ru/catalog/rubr/e5a7e9cd-
66€5-47¢8-b71£-4d419e129d06/ Zinterface=teacher&class[]=51&subject[]=17&subiect[]=18

2. JlemoncTpanmonnsie BapuanTsl OI'D 10 MaTeMaTHke www.fipi.ru
3. Marepuainsl o Marematuke B EquHoi komrekiuu IH(POBBIX 06Pa30BATENBHEIX PECYPCOB

http://www.math.ru

4. DJIeKTPOHHOE IPHIIOKEHHE K yuebnuky JI.C. Atanacsn, B.®. ByTysor «I"eomerpus 7-9 kim»

5. DNeKTpOHHOE MpPHIIOKEHHE «O6pasosarenbHas KoJutekuus. [lnanumerpust 7-9 kiace

6. Anrebpa: 7 kmacc: mEIaKTHYECKHe MaTepHaibl: COOPHHK 3aJa4 H KOHTPOJBHBIX paboT/
A.I''Mepansik, B.B.Ilononckwi, M.C.SIxup. — M : Benrauna-I'pag, 2013

7. Anrebpa: 8 kmacc: JumaKTHYECKHe MaTepHaibl: COOPHHK 3aJad H KOHTPOJBHBIX paGoT/
A.I'Mepsnsk, B.B.ITonorcknit, M.C.Sxup. — M : Benrana-T’ pad, 2013

8. B.A.T'yces « C6opHHUK 3a1au 110 reoMeTpHH», u31. MockBa, «Ok3amen», 2012r.

9. HNynmuupem 1O. I, Kponrays B.JL « TemaTwueckme TeCTHI IO anrebpe», usn. Mocksa,
«ITpocBewmenune, 2013r.

10. A.II. EpmoBa « T'eomeTpus. COopHHK 3amaHui IS TEMAaTHYECKOTO W MTOrOBOTO KOHTPOJISL
3HaHHH. 7 - 9 knacey, u3a. Mocksa, « ITpocremenne 2013r.

11. 3Ban4 JLU., Ky3uenosa JI.B., Cysoposa C.B. « JlunaxTuueckue Matepyaibl. Anrebpa 7 -8
Kacc», 3. Mocksa, « IIpocsemenue 2013r.

12. Anrebpa: 9 knacc: JmIakTHYecKHe MaTepHabl COODHHK 3aJad M KOHTPOJBHBIX paboT/

A.I''Mepanak, B.B.ITomonckuit, M.C.SIkup. — M : Benrana-I'pad, 2019

Kaapsr:

Cunésa Hataipsa AjlexcaHIpOBHA, BbICHIASI KBAJH(AKAIHOHHAN KATErOpUs

Kypcsr:

1)CUIIKPO "Mertons! pelieHus 3aad ¢ 3KOHOMHYECKHM COJEPKAHHEM M JPYTHX HECTaHJApPTHBIX
TeKCTOBBIX 3anau'(10.12-14.12.2018(36 yacoB);

2)CHUIIKPO "TexHolOrMs TEAarorHyeckoro IPOEKTHPOBaHHMS coBpeMeHHoro ypoka'(11.02-
15.02.2019, 36 yacog);

3)CHUIIKPO " Opranusaiys METOIHYECKOH ITOMOIIH nenarofaM Ha atane peamu3anun ©I'OC"(26.03-

7.04.2019, 40 gacos).

HBanopa I0/us AllekcaHIpOBHA, COOTBETCTBHE 3aHHMAEMOH JI0/KHOCTH, padoTaer ¢ 1.09.2021




