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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OJIMH U3 OCHOBHBIX Pa3JIeJIOB IIKOJbHOW MaTeMaTHKH, UMEIOLIUI CBOEH 1eJIbI0 00eCeunTh U3y4eHUe CBOMCTB U pa3MepoB (Guryp, ux
OTHOLIEHUH M B3aMMHOE PACIIOJIOKEHUE, OMMPAETCS Ha JIOTUYECKYIO, J10Ka3aTelIbHYIO JIMHUIO. LleHHOCTh M3ydyeHHUs '€OMETPUM Ha YPOBHE OCHOBHOIO
o01miero oOpa3zoBaHMs 3aKJIHOYAETCSl B TOM, YTO OOYYArOIIMICS YYUTCS NPOBOJUTH JOKA3aTEJIbHBIE PACCYKJEHHs, CTPOUTh JIOTHUECKUE YMO3aKIHOUYECHHUS,
JI0Ka3bIBaTh UICTUHHBIE YTBEP)KJIEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IPOBOJIUTh PACCYKJIEHUS «OT IPOTUBHOI0», OTINYATH CBOMCTBA OT IIPU3HAKOB,
(bopMynHupoBaTh OOpaTHBIE YTBEPHKICHUS.

Bropoii nenbio u3yueHusi reOMeTpUr SBJIETCS MCIOJb30BaHUE €€ KaK MHCTPYMEHTA MpU PEIIEHUU KaK MaTeMaTU4YeCKUX, TaK U MPaKTUYECKHUX 3ajad,
BCTPEYAIOLIUXCS B peasibHOM >ku3HU. OOydaronuiics 0KEH HaydUTbCs ONpPENeNUTh T'€OMETPUUECKYI0 (Urypy, OMMCaTh CIOBAaMM JAaHHBIA YEpTEX WIIH
PUCYHOK, HAWTH TUIOMIAIb 3E€MENIbHOTO y4YacTKa, PaccuuTaTh HEOOXOAWMYIO UIMHY OINTOBOJOKOHHOTO Kabenss mim TpeOyemble pa3Mephbl rapaxa JIjis
aBTOMOOMJIA. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAs JIMHUS B H3ydeHUM reomeTpuu. [Ipu pemeHun 3amad MpakTHUECKOro XapakTepa
OoOyyaroluics yYHUTCS CTPOUTHh MATEMaTHYECKHE MOJIENM PEealbHbIX >KM3HEHHBIX CHUTYaluil, IPOBOAUTH BBIYMCIEHUS W OLEHUBATh aJE€KBAaTHOCTH
IIOJIy4YE€HHOT'O pEe3yJIbTaTa.

Kpaiine BaxxHO 0oT4EPKUBATH CBSI3U T€OMETPUH C APYTUMHU YUEOHBIMH NPEIMETAMH, MOTUBUPOBATh MCIOIb30BaTh ONPENEICHUS TEOMETPUUECKUX (QUTYD
U TOHATHUH, JEMOHCTPUPOBATh NPUMEHEHHE IOJYYEHHbIX YMEHHUH B (U3UMKE W TEXHUKE. DTU CBA3M Hambosee ApKO BUAHBI B Temax «BekTopbi»,
«Tpuronomerpuyeckie cOOTHOIIEHUs», «Metoa koopanHaT» U «Teopema Iludaropay.

VYuebublil kypc «['eomeTpusi» BKIIOYAeT CJEIyIOIIMEe OCHOBHBbIE pasleibl coiepxaHusd: «l'eomerpuueckue Gurypsl M ux cBoiicTBay», «M3MepeHue
T€OMETPUUECKUX BEIUUUHY, «JleKapTOBbI KOOPIUHATHI HA INIOCKOCTHY, «BekTophl», «JBMKeHUs MII0cKOCTHY, «IIpeoOpa3zoBaHus moao0us».

Ha u3yuyenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kimacce — 68 yacos (2 yaca B HeJlen0), B 8 kiacce — 68 yacoB (2 yaca B He/IENH0), B
9 knacce — 68 yacoB (2 yaca B HEJICIIIO).

COJEPKAHUE OBYYEHUSA

7 KJIACC

HavanbHele nonsaTus reomerpun. Touka, npsMas, OTpe3oK, Jyd. Yroia. Bunsl yrinos. Beprukansaele U cMexHbIe yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apauienbHOCTE M NEPIEHANKYIIAPHOCTD IPSIMBIX.

Cummerpuunsie ¢purypsl. OCHOBHBIE CBOMCTBa 0CeBOM cUMMeTpuH. [IpruMepsl CHMMETpUH B OKPYXKAIOIIEM MHUPE.

OcCHOBHBIE TOCTPOEHUS C MOMOILBIO IUPKYJIS U JIMHEHKH. TpeyronbHUK. BricoTa, Meauana, GuccekTpurca, UX CBOMCTBaA.

PaBHOOe1peHHBII 1 PaBHOCTOPOHHUH TPEYroIbHUKU. HepaBeHCTBO TpeyroibHUKA.

CaoiicTBa ¥ IpU3HAKKU paBHOOEAPEHHOT0 TpeyrojabHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa M PU3HAKY NapaJUIeIbHBIX NPsMbIX. CyMMa yIJIOB TPEYTrOJIbHUKA. BHEIIHNE yIIIbI TPEYTOJbHUKA.

[IpssMoyronbHbIi  TpeyroJbHUK. (CBONCTBO MEIHWAaHBl MNPSAMOYIOJIBHOTO TPEYrOJbHHUKA, IPOBEAEHHOM K runoreHys3e. IIpu3Hakm paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTroabHBINA TPEYTONBHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpHry: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JUIMHE JJOMaHOM, TeOpeMa O OOJIbIIEM YIiie U OONbIICH CTOPOHE TPEYroJbHUKA.
[IepnieHAUKyYISAp U HAKIIOHHAS.



I'eomeTprueckoe Mecto Touek. buccekTpuca yria u cepeuHHbIN NEPIEHINKYISAP K OTPE3KY KaK FEOMETPUUECKHUE MECTa TOUEK.
Oxpy>KHOCTb U KpYT, XOpJa U JUaMeTp, UX CBoiicTBa. B3amMHoe pacmoiiokeHue OKpYKHOCTH U mpsmoil. KacarenbHas v cekymias K OKpPYXHOCTH.
OKpy’KHOCTb, BIIUCAHHAs B yrojl. BrimcanHas ¥ onycaHHas OKPYKHOCTH TPEyroJIbHUKA.

8 KVIACC

Yetsipéxyronpauku. [lapamienorpamm, ero npu3Haku U cBoicTBa. YacTHbIE Cllydan MapauieorpaMMoB (MIPSIMOYTOJIBHHUK, pOMO, KBaJIpar), UX MPU3HAKH
u cBoiictBa. Tpaneuus, paBHOOOKast Tparnenus, e€ CBONCTBA U Npu3HaKku. [IpsmMoyronabpHas Tpanenus.

Meron yasoenust mequansl. LlentpansHas cumMerpus. Teopema ®aneca u TeopeMa 0 NPONOPLHOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TomoGue TpeyroibHUKOB, KodddumenT nogodus. Ilpuznaku nogodust TpeyroasHUKOB. [IpruMeHeHne mogo0us pH PelIeHNH MPAKTUIECKUX 3a/1a4.

CaoiicTBa 1iomaaeit reomerpuyeckux ¢puryp. @opmyssl A MIIOLIAU TPEYrolbHUKA, apajieaorpamMmma, pomoa u Tpanenuu. OTHOIIEHHE IUIoIaaeH
oTI00HBIX uryp.

Beruucnienue miomaaeil TpeyroibHUKOB U MHOIOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHun MpakKTHYECKUX 3a1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOr0 yIJja MPsAMOYTOJIbHOIO TpeyrojabHuKa. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUroHoMeTpudeckre GyHKLIUU
yrios B 30, 45 u 60°.

BnucanHble M IEHTpalbHBIE YIUIBI, YTOJI MEXAY KacaTeJbHOM M XOpAOH. YINIBI MEXAY XOpJaMu M CeKyllMMH. BnucaHHbIE M ONMCaHHBIC
4eThIPEXYToJIbHUKH. B3aumMHoe pacnionoxeHue 1Byx okpyxHocTell. Kacanue okpyxkHocteld. O01ue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaureHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. POPMYJIIbI IPUBEACHHUS.

Pemenue TpeyronpHukoB. TeopemMa KOCUHYCOB U Te€OpeMa CUHYCOB. PelieHne npakTuueckux 3ajad ¢ UCIOJIb30BaHUEM TEOPEMbl KOCUHYCOB U TEOPEMBI
CHUHYCOB.

[TpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o nmpon3BeEHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB CEKYILNX, TEOPEMA O KBAJpaTe KacaTeJIbHOM.

BekTop, mnuHa (MOIynb) BEKTOpAa, COHAIPABJIEHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO HAIPaBIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PaBEHCTBO
BEKTOPOB, OIl€pallMM Haj BekTopamu. Pa3noxeHue BEKTOpa IO JIBYM HEKOJUIMHEAapHBIM BekTopaM. KoopauHatel BekTopa. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JJIsl HaX0KJIEHUS AJIMH U YIJIOB.

JlexapTOBbl KOOPAMHATHI HA IJIOCKOCTH. Y paBHEHUS NPSAMOM U OKPYKHOCTH B KOOPJIMHATaX, IEPECEUEHNE OKPYKHOCTEN U MPAMBIX. MeToa KOOpIUHAT U
€ro NprUMEeHEHHUeE.

IIpaBuiibHBIE MHOTOYrOJbHUKH. J[nMHA okpyXHOCTH. I'pagycHas M paguaHHas Mepa yIua, BBIYMCIEHUE JUIMH AYTI OKpyxHocTei. Ilnomane kpyra,
CEKTOpa, CETMEHTA.

JIBH>KEHMSI IIJIOCKOCTH M BHYTPEHHHE CUMMETpUN GUTyp (31eMeHTapHble npejacTaBienus). [lapannensusiii nepexoc. IToBopor.



IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS IPOI'PAMMbBI YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE Pe3yJIbTATHI OCBOCHUS MPOTPaMMbl yueOHOTO Kypca «I eoMeTpus» XapaKTepu3yrTCs:

1) naTpuoTnyeckoe BOCHHTAHHME: IPOSABICHHEM HHTEpPECa K MPONUIOMY W HACTOSINEMY POCCHICKOW MATEMAaTHKH, I[CHHOCTHBIM OTHOIIEHHEM K
JIOCTUKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTHYECKOW LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKCHUN B JIPYTHMX HAyKax W MPHUKIAJIHBIX
chepax;

2) rpaskIaHCKOe M JYXOBHO-HPABCTBEHHOE BOCHHTAHHE: TOTOBHOCTHIO K BBIMOJIHEHUIO OOS3aHHOCTCH IpakIaHMHA W pealn3alldd €ro Ipas,
IPEJICTABICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3NIUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOro oOmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIACHHUIO 3TUYECKUX MPOOJIEM, CBSA3AaHHBIX C MPAKTUYCCKUM MPUMEHEHHUEM JIOCTHKCHUN HAyKH, OCO3HAHHEM
BAKHOCTH MOPAJIbHO-3TUYECKUX MIPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) TpyJ10BO€ BOCHHMTAHHME: YCTAHOBKOW HAa aKTHBHOC YYacTHE B PEIICHUM MPAKTHUYECKUX 3a]a4 MaTEeMaTHYeCKOH HaIPaBJICHHOCTH, OCO3HAHHEM
BaXHOCTU MAaTeMaTUYECKOTr0 0Opa3oBaHHUs Ha MPOTSHKEHUU BCEHM KU3HU JJISl YCHEIIHON MPOEeCCHOHANBHON AEATEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX
YMCHH, OCO3HAHHBIM BBEIOOPOM W IOCTPOCHHEM HWHIMBHIYAILHON TPACKTOPUHU OOpa30BaHUS M KU3HECHHBIX IIAHOB C YUYETOM JIMYHBIX HHTEPECOB U
0OIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIHTAHHME: CIIOCOOHOCTBIO K 3MOIMOHAILHOMY M JCTETHYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKHX OOBEKTOB, 3ajay, pEIICHUM,
pPacCyXIEHUM, YMEHUIO BUAETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS: OPHEHTAIMEH B JCITEIBPHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTABICHNNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YENIOBEKa, MPHUPOJABI M OOIIEeCTBAa, MOHMMAHWEM MaTeMaTHUYeCKOW HayKh Kak chepbl UYelIOBEYECKOW NEeATENbHOCTH, JTaloB €€ pa3BUTUSA U
3HAYMMOCTH I PAa3BUTHUS LUBUJIM3AIMU, OBJIAJICHUEM SI3bIKOM MATEMAaTUKW U MaTEMAaTHYECKOM KyJIbTYpOH Kak CPEJICTBOM ITO3HAHUS MUPA, OBIAJICHUEM
MPOCTEUIIMMH HaBbIKAMU MCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) pusnueckoe BocnuTaHue, GopMUPOBaAHHE KYJIbTYPbI 310POBbsl H IMOIHOHAJIBLHOI0 0JIar0NOJIy4YHsi: TOTOBHOCTBHIO MMPHUMEHSATh MaTEMAaTHIECKHE
3HaHUS B UHTEPECax CBOETO 3/I0pPOBbS, BEIECHHUsS 3J0POBOr0 00pasa >kKU3HH (3J0pOBOE MUTAHUE, COANTAHCUPOBAHHBIN PEXKUM 3aHATUN U OTAbIXA, PETYISIpHAs
dbusnUecKas akTUBHOCTH), C(OOPMUPOBAHHOCTHIO HABBIKA pehIEKCHH, MPU3HAHUEM CBOETO MTpaBa Ha OMUOKY U TAKOTO e MpaBa APYTroro 4YeaoBeKa;

7) 3K0JIOrHYecKoe BOCIUTAHME: OPUCHTAIMCH HAa MPUMEHEHHE MaTEMAaTHYECKMX 3HAHHWM [T PEIICHUS 3a7ad B 00JaCTH COXPAaHHOCTH OKPYKaroIlei
Cpe/bl, TNIAHUPOBAHUS TIOCTYIKOB U OIEHKH UX BO3MOXKHBIX MOCIEACTBHUM IS OKPYKAIOIIEH CPe/ibl, OCO3HAHUEM TJI00ATHHOTO XapaKTepa IKOIOTUIECKUX
npo0JieM U IyTel X peleHus;

8) amanTanus K W3MEHSIIOIIMMCS YCJOBUSIM COIHAIBHOI W TPHPOJAHOI Cpeabl: TOTOBHOCTHIO K JCHCTBUSAM B YCIOBHUSAX HEONPEACIEHHOCTH,
TIOBBIIICHHIO YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeATeTbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCSA y JNPYTUX JIOJEH, MpuoOperath B
COBMECTHOM JESITEIbHOCTA HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCTHIO B (DOPMUPOBAHMHM HOBBIX 3HAHUW, B TOM YHCIIEe (HOPMYIUPOBATH WUJIEH, TMMOHATUS, TUIIOTE3bl 00 OOBEKTaX W SBJICHHSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, 0CO3HABATH JEPUIIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIaHHPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHMMATh CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIONIUI KOHTpMEp, KOPPEKTHPOBATH
MpPUHUMAaeMble PEIIeHUs U AeHCTBUS, HOPMYIUPOBATh U OLICHUBATh PUCKHU U MOCIEICTBUSA, POPMUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe 1elCTBHS
ba3oBble Jlornyeckue AecTBUSA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIEC MPU3HAKM MaTeMAaTUYECKUX OOBEKTOB, MOHSITHM, OTHOIIEHUN MEXAY MOHATUSAMHU, (OPMYIHPOBATH
OTIpe/ICIICHUs] TOHSATUH, yCTaHABIMBATH CYIICCTBEHHBIN MpH3HAK KiIaccU(DHUKAIMKM, OCHOBAaHUS ISl OOOOIICHUS W CPABHEHHS, KPUTCPUU IIPOBOIUMOTO
aHaIu3a;

BOCIIPUHUMATH, GOPMYITUPOBATEH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPUIATEIBHBIC, CIMHUYHBIC, YACTHBIC U OONINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpEYHs B (akTax, JaHHBIX, HAOIIOJCHUAX U YTBEPKICHUSX, MpeularaTb KpUTEpUn
JUISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JIeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUECHUNU, YMO3aKIFOUCHUN 110 aHAJIOTUU;

pa3buparh JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUHN (TPSMBIC W OT MPOTHBHOIO), MPOBOJUTH CAMOCTOSTEIHHO HECIOXHBIC JIOKA3aTelIbCTBA
MaTeMaTHU4eCcKux (akToB, BHICTPAUBATh aPTyMEHTAIIUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BEIOHMpATh CIoco0 perieHust yueOHOH 3a1aun (CpaBHUBATh HECKOJBLKO BAPHAHTOB PEIICHUS, BRIOUPATh HAN0O0JIee MOAXOIAIININ C YIETOM CaMOCTOSITEIIEHO
BBI/ICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/bCKue 1eiCTBUSA:

UCIOJIb30BaTh BOIPOCHI KaK HCCIIEOBATENbCKUNM HHCTPYMEHT IMO3HaHUA, (OPMYIHpPOBaTH BOMPOCHL, (PUKCHUPYIOIIUE MPOTHBOpPEUHE, MPOOIeMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (HOPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO TTO3UIINI0, MHEHHE;

MPOBOANUTH IO CAMOCTOSTEIHHO COCTABICHHOMY IUIaHY HECIOXKHBIM SKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE MO YCTAaHOBIEHHIO OCOOCHHOCTEU
MaTEeMaTU4YECKOr0 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITENNEHO (POpPMYIHPOBaTH OOOOIIEHHSI W BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO HAOINIOIEHUS, MCCIEAOBAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYSHHBIX PE3YJIbTaTOB, BHIBOJOB M 0000IIEHNUI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKIKE BBIBUTATh MPEANOIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSAX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTH M U30BITOYHOCTH MH(POPMAITUH, TAHHBIX, HEOOXOIUMBIX JJIs PEIICHUS 3a1a4u;

BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HH(POPMAIIHIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHHUS;

BEIOMpaTH opMy MpeAcTaBICHIUS HHPOPMAIH U WILTIOCTPUPOBATH pelllaeMble 3aaud CXeMaMu, AuarpaMMaMiy, HHOW rpaduKoi U X KOMOMHALIUAMU;

OIICHUBAThH HAJAEKHOCTh HHPOPMAIIMH TT0 KPUTEPHUSM, TTPEIIOKCHHBIM YIUTEIIEM UK CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

BOCIIPUHUMATDH U (JOPMYJIMPOBATH CYXKJICHHS B COOTBETCTBUHU C YCIOBHUSIMH U LETSIMH OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHS B
YCTHBIX U TUCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHMsI MO XO/1y pEeLIEHUs 3a/1a4ul, KOMMEHTUPOBATh MOJIYYEHHBIN pe3ysbTaT;



B XOJIe 0OCYXKICHHUS 33[aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbl, IPOOJIEMBI, pelaeMol 3aJauu, BHICKA3bIBATh WU, HAIIEJICHHbIE HA TOMCK
pELLIEHMUS], COITOCTABIISITh CBOU CYXKAECHUS C CY)KICHUSIMU APYTHMX yYaCTHUKOB JMAJIora, OOHApYKUBATh Pa3jInuMe U CXOJCTBO MO3ULIUH, B KOPPEKTHOU (popme
(GopMyIHpOBaTH Pa3HOIIACHS, CBOU BO3PAKECHUS;

IPEJCTABIATh Pe3yJbTaThl PELICHUs 3aJjaul, SKCIIEPUMEHTA, UCCIIE0OBAaHUs, IPOEKTA, CAMOCTOATENIBHO BBIOMPATh (POPMAT BBICTYIIJIEHUS C YUETOM 3aJad
NPE3CHTAIMH U OCOOCHHOCTEH ayAUTOPUH;

IIOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUYaJIbHON paObOThI IIPU PEIIEHUH YYeOHbIX MaTEMaTHUECKUX 3a/1a4;

NPUHUMATD 11€Jb COBMECTHOM JIEATENbHOCTH, INIAHUPOBATH OPraHU3aIINI0 COBMECTHOM padOThI, paclpeessiTh BUABI padoT, 10rOBapuBaThCs, 00CYXKAaTh
Ipolece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCYXIeHHs, OOMEH MHEHHSMH, MO3TOBBIE IITYpMBI M JpPYrue), BBINOJHATH CBOIO YacTh pabOTHI U
KOOPJMHUPOBAaTh CBOM JI€HCTBHS C JPYTMMH UICHaMH KOMaHIbl, OLEHMBATh KayecTBO CBOEr0 BKJIaJa B OOLIMI MNPOAYKT IO KpUTEpPUsM,
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryisiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBHSA

Camoopranmu3anms: caMOCTOSITEJIbHO COCTABIIATh IUIAH, AITOPUTM PELEHUs 3a7au (WIK €ro 4acTb), BBIOUpaTh coco0 peleHus ¢ y4ETOM UMEIOLIUXCS
pPECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, ApIryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELLICHUN ¢ y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAIbHBII HHTEJUIEKT: BIaJETh CIOCOOaMU CAMOIIPOBEPKU, CAMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PELICHHS] MaTEMaTHYeCKON
3aJa4u;

NpeABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3SHUKHYTH IIPU PCIICHUH 3ada4d, BHOCUTH KOPPEKTHBLI B JACATCIbHOCTb HAa OCHOBE HOBBIX O6CTO$IT€J'H)CTB,
HalJIeHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLCHUBATH COOTBCTCTBHUEC PE3YyJibTaTa ACATCIbHOCTHU MMOCTaBJIICHHOM et U yCIOBUAM, 00BICHATD MNPHUYUHBI JOCTHUXXCHUA HIINW HEIOCTUKCHHA LCJIH,
HaXOJIUTh OIINOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
K xon1y 00yuenus B 7 kj1acce 00y4aromuics MOIyYUT CIEAYIONINE TPEAMETHBIC PE3YIbTAThI:

Pacnio3HaBaTh M3ydeHHbIE reOMEeTpUYecKue (GUrypsl, ONpEAesaTh MX B3aUMHOE PACIOJIOKEHHE, M300pakaTh reoMeTpuYecKue (Urypbl, BBINOIHATH
YepTeXH 10 YCIOBUIO 3a7auu. MI3MepsTh TuHEHbIE U YITIOBbIE BEIMUMHBI. PemaTs 3a1aun Ha BBIYMCIEHUE IJIMH OTPE3KOB M BEIMYHUH YTJIOB.

Jlenate rpyOyt0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B PEAIbHOM KM3HU, pa3MEpOB MPHUPOAHBIX 00BEKTOB. Paznuyarh pasmepbl 3THX
00BEKTOB IO MOPSJIKY BEIMYHUHBI.

CTpouTh 4epTeKU K TEOMETPUUECKUM 3a]]auaM.

[Tonp30BaThcs MPU3HAKaMU PAaBEHCTBA TPEYTOJIbHUKOB, UCIIOIB30BaTh MPU3HAKH U CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PEIIEHUH 3a1a4.

[IpoBOANTH TOTHYECKHE PACCYXACHUS C UCTIOIB30BAHNEM T€OMETPUUECKUX TEOPEM.

ITonp30BaTbcd NpU3HAKAMM PABEHCTBA INPSAMOYTOJBHBIX TPEYrOJbHUKOB, CBONCTBOM MEJIMaHbl, NPOBEAEHHONM K THUIOTEHY3€ IPSAMOYTOJbHOTO
TPEeYrojbHUKa, B PELIEHUH FT€OMETPUUECKUX 3a/1au.

OmnpenensaTh napaieIbHOCTh NMPSMBIX C IMOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMH cekymas. Onpenessars NapauleIbHOCTh MPSIMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSAMOM O TOYEK APYTror IMPsMOM.



Pemars 3a1aun Ha kiieT4aToi Oymare.

[IpoBoAUTH BBHIYMCICHUS M HAaXOJUTh YHUCIOBbIE M OYKBEHHBIC 3HAUEHHUs YIJIOB B T€OMETPUUYECKUX 3a/adyaX C HCIOJIb30BAHHEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYT'OJBHHKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPU MEPECEUCHUHU JBYX NapalIeNbHBIX MPSAMBIX CeKyllel. PemaTs mpakTuyeckue
3a/1a4M Ha HAXO0KJICHUE YIJIOB.

Brnanerr mOHATHEM TE€OMETPHUYECKOTO MeECTa TOYEK. YMETh OIpeleNiaTh OHCCEKTPHCY YIila M CEepeIUHHBIA NEepPHeHIUKYISp K OTPEe3Ky Kak
reOMETPUYECKUE MECTA TOUEK.

@opMyIMpPOBATH ONPEAEICHUS OKPYKHOCTH U KPyra, XOpAbl U JUaMeTpa OKpPYKHOCTH, I0JIb30BaTbCsl UX CBOMCTBAMHU. Y METh IIPUMEHSATh 3TH CBOMCTBA
IIPY PELICHUH 3a7a4.

Bnanerp noHsTHEM ONMMCAHHOM OKOJIO TPEYIOJbHUKA OKPYKHOCTH, YMETh HaXOAUTh €€ 1eHTp. [lonb30Barbes ¢pakraMu 0 TOM, YTO OMCCEKTPUCH] YTIIOB
TPEYroJIbHUKA [IEPECEKAOTCS B OTHOW TOUKE, U O TOM, YTO CEpEAUHHBIE MEPIIEHIUKYISAPbI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCA B OJHOM TOUKE.

Biagete nmonsTHEM KacaTelbHOM K OKPYKHOCTH, IIOJIB30BAaThCS TEOPEMOW O NEPHEHAMKYJIIPHOCTH KAcAaTEJIbHOM W PAaJMycCa, IPOBEIEHHOIO K TOYKE
KacaHusl.

[Tonp30BaTbCs MPOCTENIIMMU T€OMETPUIECKMMH HEPABEHCTBAMH, [IOHUMATh X MPAKTUYECKUM CMBICI.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C TOMOILBIO LIUPKYJIA U TUHEHKH.

K kon1y o0yuenus B 8 kiiacce o0ydaromuiics MoJIyduT CIEAYIOIIUe TPeIMETHbIC Pe3yIbTaThl:

Pacno3HaBaTh OCHOBHBIEC BHJIBI YETHIPEXYTOIBHUKOB, UX JIEMEHTHI, TTOJIb30BATHCS UX CBOMCTBAMU IMPHU PEIICHUHU TEOMETPUUYECKUX 3a7ad.

[TpuMeHsITh CBONCTBA TOYKU MIEpPECEUCHUSI METUaH TPEYrolbHUKA (IIEHTpa Macc) B PEIICHUH 3aa4.

Branets moHsiTHEeM CcpeHEN TMHUU TPEYTOJbHUKA U TPAMEINH, MPUMEHSITh UX CBOMCTBA IIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4. [lonbp30oBaThCs TeopeMoi
daneca 1 TEOPEMOI O TPOMOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJIA PEIICHUS IPAKTUYECKUX 3a/1a4.

[IpuMeHATh MpU3HAKU TTOA00HUS TPEYTOJbHUKOB B PEIICHUH T€OMETPUUECKHUX 3a/1a4.

[Tonb3oBatbes Teopemoit [ludaropa s pemieHus TeOMETPUUECKUX M MpPaKTUYeCKuX 3aaad. CTpOUTh MaTeMaTHYeCKyl0 MOJAENTh B MPAKTHUYECKHX
3a/1auax, CaMOCTOSITEIIBHO JIeNIaTh YEPTEK U HAXOTUTh COOTBETCTBYIOIIHNE JJTUHBI.

Bragets moHATHAMHM CHMHYCA, KOCHHYCAa M TaHT€HCAa OCTPOro YIjia NPSMOYTOJBHOTO TpeyroyibHUKa. [101p30BaThCsl 3TUMHM MOHATHSAMU ISl PELICHUs
MPaKTUYECKHX 3a]1ay.

Borauciate (pa3iudHbIME CIOCO0AMHK) TUTONIAAb TPEYroJbHHKA M TUIOMAJd MHOTOYTOJBHBIX (HUTyp (MOJB3YSICh, TJAe HEOOXOANMO, KaIbKYJISITOPOM).
[IpuMeHsTHh MOTyYEeHHBIE YMEHHS B IPAKTUYECKUX 3a]1ayax.

BrageTs MOHATHSAME BOUCAHHOTO U IIEHTPAIBHOTO YTJIa, UCIIOIH30BaTh TEOPEMBI O BIIMCAHHBIX yIilaX, YIiaX MEXIY XOpAamMH (CEKYIIIUMH) U YTJIe MEXKITY
KacaTelbHOM U XOPAOH MPH PEIIEHNH TEOMETPUUYECKUX 3aj1ay.

BrageTs moHsATHEM OMUCAHHOTO YETHIPEXYTOIbHUKA, IPUMEHSITH CBOMCTBA OMMMCAHHOTO YETHIPEXYTOIFHUKA MPU PEIICHUN 3a/1a4.

[IpuMeHATHh MONy4YEHHbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MAaTeMaTHYECKUE MOJIENIW Jis 3aJad peajlbHOM >KHU3HU U MPOBOJUTH COOTBETCTBYIOIINE
BBIYHCIICHUSI C IPUMEHEHHUEM TTOI00UsI 1 TPUTOHOMETPHH (TIOB3YSCh, T/I€ HEOOX0IUMO, KaTbKYJISITOPOM).



K xon1y 00y4eHus B 9 kjacce oOydaromuiics MOIydUT CIEAYIONUE IPEAMETHbIE PE3yIbTAThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIHMU OCTPHIX YIVIOB, HAXOJUTh C UX MOMOILBIO PAa3JIMYHbIE 3JIEMEHTHl IPSIMOYIOJIBHOTO TPEYroJbHUKA («pelIeHne
IPSMOYTOJIBHBIX TPEYrOJIbHUKOBY). HaxouTh (C MOMOIIBIO KabKYASTOPA) ATMHBI M YIIIbI JUIsl HETAOJMYHBIX 3HAYCHHH.

[Tonp3oBaTbes  (popMysnamMu  NpPUBEACHHUS U OCHOBHBIM  TPUTOHOMETPMUYECKUM  TOXKIECTBOM  JUIl  HAXOXJIEHHUS  COOTHOILIEHUM  Mexay
TPUTOHOMETPUUECKUMH BETMYUHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJIs1 HAXOXKAECHUS Pa3IMUHBIX 3JIEMEHTOB TPEYroJIbHUKA («PELIeHNE TPEYrOJIbHUKOBY), IPUMEHATh UX IIPU
pELIeHNH TEOMETPUUYECKUX 3a/1ay.

Brnaners noHsTHsAMU ITpeoOpa3oBaHus 10100, COOTBETCTBEHHBIX 3JIEMEHTOB MOA00HBIX (uryp. [lonp3oBaThes cBoicTBaMU MOJ00MS MPOU3BOIbHBIX
¢uryp, yMerb BBIUMCIATH JJIMHBI U HAXOAWUTH YIIIBI y MOMOOHBIX ¢uryp. [IpuMeHsATs CBOHCTBa MoM0OMSI B NMPAKTHYECKUX 3aqadax. YMETh MPUBOIUTH
PUMEPBI TO0OHBIX (GUTYP B OKPYKAIOLIEM MUPE.

ITonp30BaTbes TEOPEMaMU O IPOU3BEIEHUH OTPE3KOB XOPJ, O IPOU3BEACHUHU OTPE3KOB CEKYIIHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThbes BEKTOpaMH, MOHUMATh UX T'€OMETPUUYECKUN M (PU3MUECKUI CMBICH, MPUMEHATh UX B PELICHUU F€OMETPUYECKUX U (PU3MYECKHX 3ajady.
[IpumeHsTH CKaJIIpHOE TPOU3BENEHNE BEKTOPOB AJIsl HAX0XK/IECHUS JJIMH U YIJIOB.

[Tonp30BaThbcs METOAOM KOOPJMHAT HA IUIOCKOCTH, IPUMEHATh €0 B PELICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3aj1au.

Bnagers NOHATUSAMM NPaBUIBHOTO MHOTOYIOJbHUKA, UIMHBI OKPYXHOCTH, JUIMHBI IYyTM OKPYXKHOCTH M PaJWaHHOM MEpbI yria, yMETb BBIUUCISTH
IUIOIAb Kpyra U ero yacteid. [IpuMeHsaTh noay4eHHbIe YMEHUS B IPAKTUUECKUX 3ajjauax.

HaxoauTh ocu (Mu HEHTPBl) CUMMETPUU QUTYD, TPUMEHSTH JBUKEHUS IJIOCKOCTU B IPOCTEHININX CITydasX.

IIpuMeHsTh NOJydYEeHHBbIE 3HAHUS Ha IMPAKTUKE — CTPOMTh MaTeMaTHMYECKHE MOJENM I 3ajad peajbHOW >KM3HU U IPOBOJUTH COOTBETCTBYIOLIUE
BBIUMCJIEHHSI C TPUMEHEHUEM MT01I00MsI U TPUTOHOMETPUYECKUX (PYHKINHN (TIOTIB3YSCh, 1€ HEOOX0IUMO, KAJIbKYJISITOPOM).

Temarnueckoe MIaHUPOBAHUE

7 knmacc
Ne n/m HanMeHOBaHUE pa3/ieioB U TEM IPOTPaMMBI KonnyectBo yacoB
1 HauanpHble reoOMeTpUYECKHE CBEICHHSI 10
2 TpeyrosnbHUKH 16
3 [TapanensHbIe IPsSIMBIC 12
4 CoOTHOUICHHUSI MEXKIY CTOPOHAMH U YTIIAMH TPEYTOJIbHUKA 14
5 ['eomeTprueckre Mecta Touek. CHMMETpUYHbIe (GUTYPBI 10
6 [ToBTOpeHME, 0000IIIEHNE 3HAHUI 6
OBLIEE KOJIMYECTBO YACOB IO IMPOI'PAMME 68




Ne /o HaumeHoBaHue pa3iesioB U TEM NPOTrPaMMBbI KosmmuecTBo yacoB
1 IToBTOpEeHME Kypca reomeTpun 7 Kiiacca 2
2 YeThIpE€XyroJbHUKH 14
3 ITnomane 14
4 [TonoOHbBIE TPEYrOIbHUKU 19
5 OKpy>XHOCTb 13
6 [ToBTOpEHME Kypca reoMeTpuu 8 Kiacca 6

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68

9 kiacc
Ne /i HaumeHoBaHue pa3iesioB U TEM NIPOrpaMMBbl KosmmuectBo yacon

1 BekTopsl 7
2 Metoa KoopauHat 9
3 CooTHoOlIeHUsI MEKIY CTOPOHAMU M YIJIaMHU TpeyrojbHHuKa. CKallsipHOE MPOU3BECHHE BEKTOPOB 11
4 JInmrHa OKPY)KHOCTH U TIJIOMIAIh Kpyra 12
5 [TpeoOpa3oBaHusi MIIOCKOCTH. JIBHIKEHHUSI 8
6 [IpeobpaszoBanue noxobus. [logobue puryp 10
7 [ToBTOpeHune 11

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




[IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOI OBPA30BATEJILHOI ITPOI'PAMMEI

7 KJIACC
Kon
MIPOBEPSIEMOTO [TpoBepsieMbie TIpeIMETHBIC PE3yIbTaThl OCBOSHUS OCHOBHOW 00pa30BAaTENbHOW MPOrpaMMbl OCHOBHOTO O0IIero oOpa3oBaHMs
pe3yJibraTta
6 I'eomeTpust

Pacrnio3HaBaTh M3y4eHHBIC T€OMETPUUYECKUE (DUTYPBI, ONIPEICIIATh UX B3aMMHOE PACIIOJIOKEHHUE, N300paKaTh FreOMETPUICCKUE (PUTYPHI,

6.1 BBITIOJTHATH YEPTEKU 110 YCIOBUIO 3a1a4d. VI3MepsTh JIMHEHHBIC U YIIIOBBIC BEIMYMHBL. PenraTs 3a/1aun Ha BEIYUCIICHHUE JJIMH OTPE3KOB U
BEJIMYMH YIJIOB

6.2 Jenath rpyOyrO OIICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH MTPEIMETOB B pEAIbHOW KU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Pa3nnyarh
pa3Mepsl ITHX 00BEKTOB IO MOPSIKY BEITUIHMHBI

6.3 CTpPOHTH YePTESHKH K FTCOMETPHUUCCKHM 3a/1a4am

6.4 [Tonb30BaThCs MPU3HAKAMHU PABEHCTBA TPEYTOJIHLHUKOB, HCIIOIH30BATh MPU3HAKH U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJIBHUKOB IPU
peIIeHUH 3a1a4

6.5 ITpOBOAMTH JJOTHYECKUE PACCYXKICHHS C UCIOJIb30BAHUEM IT'€OMETPHICCKUX TEOPEM

6.6 [Tonb30BaThCs TPU3HAKAMU PABEHCTBA MIPSIMOYTOIBHBIX TPEYTOJLHUKOB, CBOMCTBOM MEIUAHBI, TPOBEIEHHON K THTIOTCHY3¢E
IPSIMOYTOJILHOTO TPEYTOJIbHHUKA, B PEIICHUU T€OMETPUUYECKUX 3a/1a4

6.7 OnpenensiTh MapaieIbHOCTh npiIme c HOMOHII)EO ermB,U KOTOpBIC o6pa3yE:T c HUMH cekymas. OnpeaensaTh mapauieTbHOCTh IPSIMBIX C
MTOMOIIHIO PABEHCTBA PACCTOSHUM OT TOYEK OJTHOM MPSIMOM 71O TOUEK APYTOi MpsMOoit

6.8 Pemath 3a1aun Ha KJeT4aToi Oymare
[TpoBOAMTH BHIYHMCIICHUS i HAXOIUThH YMCIIOBBIC M OYKBEHHBIC 3HAUCHUS YTIJIOB B TCOMETPUUYCSCKUX 3a/1a4aX C UCTIOIb30BAHUEM CYMMBI

6.9 YIJI0B TPEYTOIFHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX MPH MEPECEUEHUH IBYX MapalJIeIbHBIX MPSMBIX CEKYIIEH.
PemaTh nmpakTrdeckue 3a1a91 Ha HAXOXKJCHUE YTIIOB

6.10 Brnanets moHATHEM reOMETPHUECKOTO MECTA TOUEK. ¥ METh ONpPEAENsATh OUCCEKTPHUCY yIila U CEPEeIUHHBIN MEPIEHAUKYISP K OTPE3KYy Kak
TCOMETPHYECKHAE MECTA TOUYCK

6.11 d)opMlequOBaTL oTpeieNieHus] OKPYKHOCTH U KpyTa, XOpJIbl U JUaMETPa OKPY>KHOCTH, MOJTH30BAThCSI UX CBOMCTBAMHU. Y METh MPUMEHSTH
9TH CBOWMCTBA NIPH PEIICHUU 33724
BrnajeTs MOHATHEM ONMUCAHHON OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETh HaX0IUTh e€ eHTp. [lonb3oBaTbes (pakTamMu 0 TOM, UTO

6.12 OHMCCEKTPHUCHI YTTIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOU TOUKE, U O TOM, YTO CEPEeIUHHBIC IEPIICHIUKYIISAPBI K CTOPOHAM TPEYroJIbHUKA
MIEPECEKAIOTCSI B OJTHOM TOUYKE

6.13 Bragets noHsTHEM KacaTeNbHOUN K OKPY>KHOCTH, TIOJIB30BATHCS TEOPEMON O MEPIEHAUKYISIPHOCTH KacaTeIbHOW U paauyca, IpOBEAEHHOTO
K TOYKE KacaHus




6.14

ITonp3oBaThCs HpOCTefIIHI/IMPI TCOMCTPUICCKUMU HCPABCHCTBAMMU, IOHUMATL UX HpaKTI/IIIeCKI/Iﬁ CMBICJI

6.15 [1poBOANTH OCHOBHBIE T€OMETPHUECKHIE TIOCTPOCHHS C IOMOIIBIO IUPKYJIS M JTMHEHKH
8 KIIACC
Kon
IPOBEPSIEMOTO [TpoBepsieMble MpeIMETHBIC PE3YJIbTAaThl OCBOCHUSI OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO 0O0IIero o0Opa3oBaHUs
pe3ynbTara
6 I'eomeTpust

6.1 Pacrio3HaBaTth OCHOBHBIC BUJIbI YETHIPEXYTOJILHIUKOB, HX JIEMCHTBI, IT0JIb30BATHCSI UX CBOMCTBAMHU IPH PEIICHHH T'EOMETPHUCSCKHX 32124

6.2 [IpuMeHsTh CBOWMCTBA TOUYKH IIEPECEYCHHUS] MEAMAH TPEYroJIbHUKA (LIEHTPA MacC) B PEIICHUH 33134

6.3 Bragets moHsTHEM CpeHEH JIMHUU TPEYroJIbHUKA U TPATICLUH, IPUMEHSATh X CBOMCTBA MPH PELHICHUU IEOMETPHUYCCKUX 337aY.
ITonb30Batbest Teopemoii daseca 1 TEOPEMOI 0 MPONOPLUUOHATBHBIX OTPE3KaX, IPUMEHSTh UX ISl PEIICHHUS IPAKTUYECKUX 33124

6.4 [IpuMeHsTh MPU3HAKY [TOJO0HS TPEYTOJILHUKOB B PEIICHUN T€OMETPHUYESCKHX 3a1a4

6.5 [Monb3oBatbest Teopemoit [Tudaropa amst pemieHus TEOMETPUHECKHX M MPAKTHHECKHX 3a/1a4. CTpouTh MaTEMaTUYECKYIO MOJICITb B
NPAaKTHYECKHX 33]a4aX, CAMOCTOSTEIBHO JIeJaTh YePTEK M HAXOIUTh COOTBETCTBYIOIINE JUTUHBI

6.6 Bragets MOHATHAME CHHYCA, KOCHHYCA M TAHTEHCA OCTPOT'O YIJiia IPSMOYTOJIbHOTO TPEYyroyibHUKA. [101630BaThCsl 3TUMH TIOHSITUSMHE IS
peLIeHNs MPaKTUIECKUX 3314

6.7 Beraucnars (pa3nuuHbIME CIIOCOOAMH) TUIONIA/Ib TPEYTOIBHHUKA U IUTOIIAAN MHOTOYTOIBHBIX (UTYD (TTOIB3YSCH, T1Ie HE0OXO0IUMO,
KaIBKYISITOpOM). [IpUMEHSITh MOJTyYeHHBIC YMEHHUS B TPAKTHYECKUX 3a/1a4ax

6.8 Brnagets monstusMu BIVICAHHOTO M LICHTPAILHOTO YIJ1a, HCTIONB30BATE TEOPEMBI O BIMCAHHBIX YIJIaX, IaX MEKy XOp/amu (cexymmm)
U yIJIe MEXJTy KacaTeIbHOW M XOPJOH NMPH PEHICHHH T€OMETPUICCKUX 3134

6.9 BiiageTs MOHSATHEM ONMCAHHOTO YETHIPEXYTOIbHUKA, TPUMEHSATh CBOMCTBA ONMCAHHOTO YETHIPEX YTOJBHHUKA IPU PEIICHUH 33124

6.10 [IpuMeHsTH Moy4YeHHbIE 3HAaHHUS Ha MIPAKTHUKE — CTPOUTh MaTeMaTHYECKHE MOJIENH JUTS 33J1a4 PeabHOM KU3HU U TIPOBOIUTD
COOTBETCTBYIOIIHME BBIYHUCIICHUSI C IPHMEHEHUEM MOJJ00MS M TPUTOHOMETPHH (II0JIb3YSICh, T HEOOXOMMO, KAIBKYISITOPOM)

9 KJIACC
Kon
IPOBEPSIEMOTO [TpoBepsieMble MpeMETHbBIC PE3YJIbTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO 0O0IIEro o0pa3oBaHUs
pe3ynbTara
6 I'eomeTpust

6.1 3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPHIX YIIIOB, HAXOAUTH C X MOMOIIBIO Pa3JIMYHBIC SJIEMEHTHI MPSIMOYTOJIBHOTO TPEYrOJIbHUKA

(«perieHne MpsIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISITOPA) JUTMHBI M YIJIbI JJ1s1 HETAOIMIHBIX 3HAYCHUI




ITonp30BaThCH (l)OpMyJIaMI/I NpUBCACHHA U OCHOBHBIM TPUT'OHOMCTPUUCCKUM TOXIACCTBOM IJII HAXOKACHU A COOTHOIIICHHUH MCKOAY

6.2 TPUTOHOMETPUUYECKUMHU BEJTMYNHAMU

6.3 Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUIsI HAXOKJEHUS PA3JIMYHbIX 3JIEMEHTOB TPEYroJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IPUMEHSTh UX IPU PEHIEHUU T€OMETPUUECKUX 3a1a4
Brnaners nonstusiMu npeoOpa3oBaHus MoA00Ms, COOTBETCTBEHHBIX AJIEMEHTOB 1MOA00HBIX Guryp. [loib30BaThCst CBOMCTBaMU MOA00US

6.4 MIPOU3BOJIBHBIX QUTYP, YMETh BBIUUCIATH AJIMHBI U HAXOAUTH YIIIbl Y TO0OHBIX puryp. [IpumeHsTs CBOMCTBA 1TO100MS B MPAKTUYECKUX
3agadax. YMeTh NPUBOAUTH MPUMEPHI NOJOOHBIX (DUTYP B OKPYIKAIOLIEM MUDPE

6.5 [Tosib30BaThCs TEOpEMaMH O IPOU3BEIEHUN OTPE3KOB XOPJ, O IPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeabHOU

6.6 [Tonb30BaThCs BEKTOPaMH, TOHUMATh UX T€OMETPHUYECKHUM U (PU3MUECKUN CMBICH, IPUMEHSTh X B PEIICHUN T'€OMETPUUECKUX U
¢buznyeckux 3aaa4. [IpuMeHsATh CKalIsIpHOE IPOU3BEAEHNE BEKTOPOB JUIsl HAXOKEHMSI JUTMH U YTJIOB

6.7 I1o1p30BaThCsl METOJOM KOOPAMHAT Ha IJIOCKOCTH, TPUMEHSTH €r0 B PEHIEHUU T€OMETPUUYECKUX M TPAKTUYECKUX 337124

6.8 BnageTs NOHATUSAMHU PABUIILHOIO MHOT'OYTOJIbHUKA, ITMHBI OKPY>KHOCTH, JUIMHBI yTH OKPY>KHOCTHU U PAIMAHHON MEpHI yIila, YMETh
BBIUMCIISITH IUIOIAb Kpyra U ero yacted. IIpuMeHsTh nojyyeHHbIE YMEHHUSI B IPAKTUYECKUX 3a]1a4ax

6.9 HaxoauTh ocu 1 IEHTPhl CUMMETPUU (GUTYpP, IPUMEHSITh JABMKEHUS TUIOCKOCTH B MPOCTEHIINX CIIydasx

6.10 [TpyMeHsITh MOTy4YEeHHbIE 3HAaHUSI HA ITPAaKTUKE, CTPOUTh MaTeMaTUUYECKHE MOJEIH /IS 3a]1a4 PEAJIbHOM KU3HU U IIPOBOJUTH COOTBETCT-

BYHOIINC BBIYUCIICHUS C IPUMCHCHUCM HO,I[O6I/I$I U TPUTOHOMCTPHYCCKHUX (bYHKI_II/Iﬁ (HOHBSYHCB, Iac H€O6XOI[I/IMO, KaJ'IBKy.]'ISITOpOM)

[NPOBEPAEMBIE 3JIEMEHTHI COJAEPXAHUA

7 KJIACC

Kon

[IpoBepsieMblil 3JIEMEHT COAEpIKaHUs

6

I'eomerpust

6.1

Hauansubie nonaTus reomerpun. Touka, npsimasi, OTpe30K, Jiyd. YToia. Buael yriios. Beprukaibablie U cMexHBbIe yIUIbl. buccektpuca yria. JIomanas,
MHOTOyrosbHUK. [IapamienbHOCTh U NEPIEHAUKYIIIPHOCTD IPSIMBIX

6.2

CummMerpuusble urypsl. OCHOBHBIE CBOMCTBA 0CEBOM cuMMeTpuH. [IprMepbl cHMMETpHH B OKPY’KaOIEM MUpE

6.3

OCHOBHBIC IOCTPOCHUS C TIOMOIIBIO IIUPKYJIS N JIMHEWKU. TpCYTOJ'IBHI/IK. BLICOTa, MCIHaHa, 6HCCCKTpI/Ica, HUX CBOMCTBa

6.4

PaBHOOEApEHHBII U PABHOCTOPOHHUHN TpeyroibHUKH. HepaBeHCTBO TpeyroabHUKa

6.5

CBolcTBa U IPU3HAKK paBHOOEIPEHHOTO TpeyrojbHuKa. [Ipr3HaKky paBeHCTBA TPEYTOJIbHUKOB

6.6

CBOIiCTBa M MPU3HAKY NMapaJUIEIbHBIX NIPIMbIX. CyMMa YIJIOB TPEyrojibHUKa. BHENIHNE yIilbl TPeYTroJIbHUKA

6.7

[IpssmoyromnbHbIii TpeyroibHUK. CBOMCTBO MEAMAHBI IPSIMOYTOJILHOTO TPEYTOJIbHUKA, IPOBEAEHHOM K runoTenyse. [Ipusnaku paBeHcTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpMOYTOIBHBIN TPEYTOJIbHUK C YTII0OM B 30°

6.8

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOMU, TeopeMa O OOJIbIIeM yriie U OOJbIIeH CTOPOHE
TpeyrojbHuka. [lepneHauKyssp u HaKJIOHHAs




6.9

I'eomeTpuueckoe MecTo Touek. bruccekTpuca yria v cepeJuHHbIN NEPIEHIUKYIISP K OTPE3KY KaK FT€OMETPHUECKHE MECTa TOUEK

6.10

OKpY>KHOCTb U KPYT, XOpJa ¥ TuaMeTp, MX cBoiicTBa. B3aumMHoe pacnonoxeHue OKpy:KHOCTH U nipsimoid. KacaTesbHas 1 cexyias K OKpyKHOCTH

6.11

OKpyXHOCTb, BIMCaHHAas B yroji. BrimcanHas v onucanHas OKPY>KHOCTH TPEYTroJIbHUKA

8 KJIACC

Kon

[IpoBepsieMbIil JIEMEHT COAEPKAHUS

6

I'eomerpusi

6.1

UYerslpéxyrosnbpHuku. [lapainenorpamm, ero npu3Haku U CBOMCTBA

6.2

[IpsiMOyroabHUK, poMO, KBaJIpaT, UX IPU3HAKKU U CBOMCTBA

6.3

Tpanenus, paBHOOOKasl Tpanenusi, e€ cBolicTBa U Npu3Haku. [IpsMoyroiapHas Tpanemnus

6.4

Meron yasoenust Mequansbl. LlentpansHas cummerpus. Teopema daneca U TeopeMa 0 IPONOPILMOHAIBHBIX OTPE3Kax

6.5

CpeaHue JUHUM TPeYrojabHUKa U Tpaneiuu. LleHTp Macc TpeyrosibHuKa

6.6

[Tonobue TpeyronbHHKOB, Kodhduinent nogodus. Ilpusnaku nogodust TpeyroabHUKOB. [IprMeHeHre mogo6us npu penieHn: NPaKTHYECKUX 3a1a4

6.7

DopMmyIbl I IO TPEYTOJIbHUKA, TapajljiesiorpaMma, pomoa 1 Tpanenuu

6.8

CBoiicTBa miomaaei reomerpuieckux ¢puryp. OTHOIIEHHE TUIOMAeH NOJOOHBIX QUTYD

6.9

Brrunciaenue miomaaen TPECYIrOJIbHUKOB U MHOI'OYI'OJIbLHUKOB Ha KJI€T4aTOH 6yMare

6.10

Teopema Iludaropa. Ilpumenenue reopems! Indaropa npu pemeHny NpakTHUECKUX 3a1a4

6.11

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yTJia MPsIMOYTOJILHOTO TpeyroibHUKa. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TPUTOHOMETPHUYECKHUE
¢ynkuuu yrios B 30°, 45° u 60°

6.12

BrimcanHble M IEHTPAJIBHBIE YIUIBI, YTOJI MEXY KacaTeJIbHOW M XOPA0U. YTIIbI MEXAY XOPIaMH U CEKYIIUMHU

6.13

Bnucansble 1 onyMcaHHEIS qupréXYFOHBHI/IKPI

6.14

B3anmMHoe pacrionioxkeHne aByx okpyxHoctel. Kacanue okpyxHocTei. O01ye kacaTeabHble K IBYM OKPY>KHOCTSIM

9 KJIIACC

Kon

[IpoBepsieMbIil JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

CuHyc, KocuHyc, TaireHe yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO. DOpMYyIIbl NPUBEIECHUS

6.2

Pemienne TPCYTrOJIbHUKOB. TeopeMa KOCHUHYCOB U TCOPEMa CUHYCOB. Pemenne MPAKTUYCCKUX 3aaa4 C UCTI0JIb30BAHNEM TCOPEMEBI KOCUHYCOB U
TCOPEMbI CHHYCOB

6.3

[TpeobpazoBanue nomobus. [1omo6re cOOTBETCTBEHHBIX DIIEMEHTOB

6.4

Teopema 0 IPOU3BECHUHN OTPE3KOB XOPJI, TEOPEMBI O MMPOM3BEICHUN OTPE3KOB CEKYIIMX, TEOPEMa O KBapaTe KacaTeJIbHOU




6.5

BekTtop, 1Ha (MO1yJib) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTHUBOINOIOAKHO HAIIPABJIEHHbBIE BEKTOPHI, KOJNIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, Ollepalliy HaJl BEKTOpaMu. Pa3nokeHue BEKTopa 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.6

KOOp[[I/IHaTLI BCKTOpA. CKaJISIpHOC IIPOU3BCACHUC BCKTOPOB, IPUMCHCHUC NJI HAXOXICHUS JJIMH U YI'JIOB

6.7

JlexapTOBbI KOOPJIMHATHI HA TUIOCKOCTH. Y PaBHEHUS MPSAMOM U OKPYKHOCTH B KOOPAMHATAX, [IEpeceueHre OKPY>KHOCTEH U IpAMbIX. MeTos
KOOPJIMHAT U €ro MPUMEHEHHUE

6.8

HpaBI/IJIbeIe MHOTI'OYTI'OJIbHUKH

6.9

Jlnuna okpyxHocTH. I'pajycHas U paguaHHasi Mepa yriia, BBIYUCICHHE JUIMH JYT OKPYKHOCTEH

6.10

[Tonranp Kpyra, CEKTOpa, CerMEeHTa

6.11

JIBY>KEHMS! IIJIOCKOCTH ¥ BHYTPEHHHE CUMMETpun GUryp (veMeHnTapusie npeacraienus). [lapannensusiii nepenoc. IToBopor

IIPOBEPSIEMBIE HA OID IO MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
[NPOT'PAMMbBI OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

Kon

MIPOBEPSEMOTO
TpeOOBaHMS

[TpoBepsieMbie TpeOOBaHMs K TPEJAMETHBIM pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTEeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus Ha ocHOBe DPI'OC

1

YMeHue onepupoBaTh NOHATHSIMU: MHOXECTBO, TOJIMHOXECTBO, ONEpalluy HaJl MHOXKECTBAaMH; YMEHHE ONEpUPOBAThH MOHATHIMU: Tpad,
CBSI3HBIU Tpad), 1epeBo, UK, IPUMEHATh UX IIPU PELICHUH 3aa4; yMEHHUE UCI0JIb30BaTh I'pauyecKoe MpeiCTaBIeHHEe MHOXKECTB IS
OTHCaHMs peabHBIX MIPOLIECCOB U SBJICHUH, IPU pEIICHUH 33]a4 U3 APYIUX YUeOHBIX PEIMETOB

YMeHnue OIICpHUPOBATH ITOHATUAMMU: OIIPCACIICHHUEC, aKCUOMA, TCOPEMaA, 10KaA3aTCIIbCTBO; YMCHUC PACIIO3HABATh UCTUHHBIC U JIOKHBIC
BBICKA3bIBAHU, MIPUBOJWUTL MPUMCPBI U KOHTPHPHUMEPLI, CTPOUTH BBICKA3bIBAHHA U OTPUILIAHUSA BBICKA3LIBaHHI

YMmenune OIICPHUPOBATH NOHATUAMMA: HATYPAJIbHOC YHUCJIO, ITPOCTOC U COCTABHOC YUCII0, ACTTUMOCTD HAaTyPaJIbHBIX YHUCCII, IPU3HAKHU
ACIIMMOCTH, LIEJIOC YUCII0, MOAYJIb YUCJIa, OOBIKHOBEHHAS I[p06b N ACCATUYHAsA ):[p06]':>, CTaH,Z[apTHHﬁ BUJ YHUCJId, pallUOHAIIBLHOC YUCIIO,
HppannuoHaJIbHOC YH1CJIO, apI/I(i)MeTI/I‘-IeCKI/II\/'I KBaI[paTHBIﬁ KOpPCHbL; YMCHHC BBITIOJIHATH HGfICTBI/IfI C YHuCJIaMH, CPABHUBATH U YIIOPAA0YHBATH
qucJia, NpCACTABJIATL YMCJId Ha KOOpI[HHaTHOﬁ HpﬁIMOﬁ, OKPYIUIATH YKCJId, YMCHHUC NCJIATh HPUKUJIKY U OLCHKY PC3YyJIbTAaTa BBIUMCIICHUH

YMmenune OINICPHUPOBATH MOHATUAMM: CTCIICHD C LICJIBIM IMOKA3aTCIJIEM, apI/ICbMeTI/I‘IeCKI/II\/'I KBa)IpaTHBIﬁ KOPE€Hb, MHOI'OYJICH, anre6pamqecxaﬂ
I[pOGB, TOXIACCTBO, 3HAKOMCTBO C KOPHEM HaTypaHLHOﬁ CTEIIEHU OOJIbIIIEe CAUHUIBI; YMCHHC BBIIIOJIHATH paC‘-IéTBI 10 (I)opMynaM,
Hp606p330BaHI/I$[ OECJIbIX, leO6HO-paIII/IOHaJ'IBHBIX BI)Ipa)KeHI/II\/’I n Bmpameﬁnﬁ C KOpHAMH, PA3JIOKCHUC MHOIOYJICHA HA MHOXKHUTCIIN, B TOM
qUCJIC C UCITIOJIb30BAHUCM (bOpMyJ'I PA3HOCTH KBAJAPATOB U KBaJApaTa CYMMBI U pa3HOCTU

YMeHue orepupoBaTh NOHATHAMU: YUCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOW IEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOI; YMEHHE pelIaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHU, POOHO-pallMOHAIbHBIE YPABHEHUS C OJTHOM MEPEMEHHO, CUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUH, JIMHEHHBIE HEPABEHCTBA U X CUCTEMBI, KBaJIpaTHbIE 1 IPOOHO-paIlIOHAIbHbIE HEPABEHCTBA C OJTHOM




MEPEMEHHOM, B TOM YHUCJIE MPU PEIICHUH 3a]a4 U3 APYTUX MPEAMETOB U MPAKTUUECKUX 33/a4; YMEHUE UCII0JIb30BaTh KOOPAUHATHYIO
OPSIMYIO U KOOPIAMHATHYIO IUIOCKOCTH J1JIs1 H300pa)keHUs pellieHni ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHAMU: QYHKIMA, TpaQUK QYHKIUH, HYIH (YHKIIUH, TPOMEKYTKHA 3HAKOMIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAaHOOJIbIIIee M HANMEHbIIIee 3HAaYCHHUS (DYHKIIH; yMEHHE ONEPUPOBATH MOHATUSAMHU: TIpsiMast
IPONOPLHUOHATIBHOCTD, TMHEHHAas (PYHKIM, KBaApaTU4Has (GyHKIUsS, 0OpaTHAS MPONOPIMOHAIBHOCTE, apadoia, rurnep0osa; yMeHue
CTPOUTH Ipauku GYHKIHHA, HCIIOIB30BATh T'paduKy ATl OTIPEeIICHHS CBONCTB MPOLIECCOB U 3aBUCUMOCTEH, JUTS PEIICHHs 3a1ad U3
JPYrux yu4eOHBIX NPEAMETOB U PeaTbHOM KU3HHU; YMEHUE BRIpAKaTh (hopMysaMu 3aBUCUMOCTH MEKAY BEIMUMHAMHU

YMeHue onepupoBaTh MOHATUAMU: TIOCIEJOBATEIbHOCTh, apU(pMETHUYECKas U TeOMETpUYEcKas IPOrPecCcuu; yMEHHE UCII0Ib30BaATh
CBOWCTBA MOCIIEAOBATENLHOCTEH, (HOPMYJIIBI CYMMBI M OOILIETO WICHA MPU PEIICHUH 33/1a4, B TOM YKCIIE 3a7a4 U3 IPYTUX YIeOHBIX
IPEIMETOB U PeabHOM KU3HU

YMeHue peniarh 3a/1a4u pa3HbIX TUIOB (B TOM YHCIIEe Ha MPOIEHTHI, IOJIM U YaCTH, IBKEHUE, paboTy, IIEHY TOBApOB M CTOMMOCTh MOKYIIOK
W yCIIyT, HAJIOTH, 33J1a4i U3 00JIaCTU YIPABJICHUS JINYHBIMU U CEMEHHBIMU (PUHAHCAMH ); YMEHUE COCTABJISITH BRIPAXKEHUS, YPABHEHUS,
HEPABEHCTBA U CHUCTEMBI IO YCIOBUIO 33J]a4M, UCCIIE0BATh MOJTYYEHHOE PEIICHHE U OLICHUBATD MPAaBA0NOI00HOCTh MOTYYEHHBIX
pe3ysabTaTOB

YMeHue onepupoBaTh NOHATUAMU: GUTypa, TOUKA, OTPE30K, NpsAMasi, 1y, JOMaHas, yroji, MHOTOYTOJIbHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBII U pABHOCTOPOHHUH TPEYTOJILHUKH, MIPSMOYTOJIBHBIA TPEYTOJIbHHUK, MEAHaHa, OMCCEKTPHCa M BHICOTA TPEYTOJIbHHKA,
4eThIPEXYTOJbHUK, NapauieorpaMmm, poMO, MPSMOYTOJIbHUK, KBAJpaT, TpaIeLys; OKPY>KHOCTb, KPYT, KacaTeJIbHast; 3HAKOMCTBO C
IIPOCTPAHCTBEHHBIMU (PUTypaMu; yMEHHE pelaTh 3a7au, B TOM YHUCIIE U3 TTOBCEJHEBHOM JKHU3HH, HA HAXO0KJIEHUE N'€OMETPHUUECKHUX
BEJIMYMH C IPUMEHEHUEM H3YUYEHHBIX CBOMCTB (hUryp u GpakToB

10

YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (QUTYp, PABEHCTBO TPEYTOJIbHUKOB; MapajIeIbHOCTh U MEPIEHAUKYISIPHOCTD IPSIMBIX, YTOJI
MEXy NPSAMBIMHU, IEPIEHIUKYIIAP, HAKIIOHHAS, IPOEKIHsI, Too0ue Guryp, noJoOHbIe TPEYTOJIbHUKH, CUMMETPHUSI OTHOCUTENIBHO TOUKU
U IIPSIMOM; yMEHHUE paclio3HaBaTh PABEHCTBO, CHMMETPHIO U M0Jj00ue QUryp, napamieabHOCTh U HEPIEH IUKYJISIPHOCTD MPSIMBIX B
OKPY’KaIOILleM MUPE

11

YMeHue onepupoBaTh MOHATUSAMU: AJIMHA, PACCTOSIHUE, YToJl (BeTMYHHA yTia, CHHYC U KOCHHYC yrila TPEYroJlbHUKA), TUIOIIalb; YMEHHE
OIICHUBATH Pa3Mephl MPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TPUMEHSATH (POPMYIIBI IEPUMETPA U TIOIIA N
MHOTOYTOJIBHUKOB, JIJTHHBI OKPY>KHOCTH U TUIOMIAIN KPyra, 00beMa MPpsIMOYTOJIbHOTO MapajuIeNIeUIe1a; yMEHUEe TPUMEHSTh MPU3HAKU
paBEHCTBa TPEYTOJLHUKOB, TEOPEMY O CYMMeE YTIIOB TpeyroiibHUKa, Teopemy [ludaropa, TpuroHomMeTpudeckiue COOTHOMICHUS TS
BBIYMCIICHUS] JUIMH, PACCTOSIHUM, TITONAAEH

12

YMenue n3zo0paxarp riockue GUrypbl 1 ©X KOMOMHAIMK, TPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
Y DJIEKTPOHHBIX CPEJCTB 10 TEKCTOBOMY MJIM CUMBOJIbLHOMY OIIHMCAHUIO

13

YMeHue onepupoBaTh NOHATHAMU: IPSIMOYIOJIbHASI CHCTEMa KOOPAUHAT; KOOPJANHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YKCJIO, CKAJISPHOE NPOU3BEICHUE BEKTOPOB; YMEHUE UCIIOIb30BAaTh BEKTOPHI U KOOPAUHATHI [UJIs IPEACTABICHUS JAHHBIX U
pelieHus 3aa4, B TOM YUCJIE U3 JPYTUX Y4EOHbIX TPEIMETOB U pEaJIbHOM JKU3HU




YMeHue onepupoBaTh NOHATHIMU: CTOJIOMKOBBIC M KPYTOBBIE TUarpaMMbl, TaOJIHIIbI, cpeaHee apudMeTHieckoe, Meauana, HanbosbIiee
14 Y HauMEHbIlIee 3HAUeHMs], pa3Max YUCIOBOro Habopa; yMEHHE U3BJIEKaTh, MHTEPIPETUPOBATH U IPe0Opa30BbIBaTh HH(POPMALIUIO,
NPECTaBICHHYIO B TAOIUIaX M HA IMAarpaMMax, OTPAXKAIOLIYI0 CBOWCTBA M XapaKTEPUCTHKHU PEAbHBIX MPOLIECCOB U SBJICHHIA; YMEHUE
pacro3HaBaTh U3MEHYUBbIE BEIUYMHBI B OKPYKAIOLIEM MUPE

YMeHue onepupoBaTh NOHATHAMU: CITyYaHHBIN ONBIT (CIy4alHBINA AKCIIEPUMEHT), SIIEMEHTAPHOE COOBITHE (3JIEMEHTapHBINA UCXON)
CJIy4alfHOT'O OIIbITa, CIy4aiiHOe COOBITHE, BEPOATHOCTh COOBITHS; YMEHNE HAXOUTh BEPOATHOCTH CIy4allHbIX COOBITUI B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMU; YMEHHUE PelaTh 3aJa4id METOI0M OPraHU30BaHHOTO Nepedopa U C UCTIOIb30BAHUEM
IPaBUJIa YMHOKEHUS; YMEHHE OLIEHUBATh BEPOSATHOCTH PEaIbHBIX COOBITUN U SIBIICHUM, TOHUMATh POJIb IPAKTUYECKU JOCTOBEPHBIX

Y MaJIOBEPOSATHBIX COOBITUI B OKPY’KAIOIIEM MUPE U B KU3HU; 3HAKOMCTBO C [TOHATHEM HE3aBUCUMBIX COOBITHIT; 3HAKOMCTBO C 3aKOHOM
OOJIBIINX YHCEJ U €0 POJIbIO B MACCOBBIX SIBJICHUSIX

15

YMeHue BeIOUpaTh MOAXOISAIINN H3yICHHBIA METOT IS PEIICHUS 3a1a9H, IPUBOAUTH IPHUMEPhI MATEMATHICCKIX 3aKOHOMEPHOCTEH B

16 MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBIICHNE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, OMUCHIBATH OT/IEIbHBIC BBIIAIOIINECS PE3YyIbTaThI,
MOJIYYCHHBIC B XO/I€ PA3BUTHUS MAaTEMAaTUKHU KaK HAYKH, IPUBOJUTH MPUMEPHI MATEMATHUYECKUX OTKPBITHI M UX aBTOPOB B OTEUECTBEHHOU U
BCEMUPHON UCTOPUH

[NEPEYEHb BJIEMEHTOB COJEPXAHUA, ITPOBEPAEMBIX HA OI'D 110 MATEMATUKE

Konx [IpoBepsieMblii 2JIEMEHT COIepKAHUS

1 Yucaa ¥ BLIYUCIECHUS

1.1 |HarypanbHble u nensle uncia. [Ipu3Haku 1eIMMOCTH LEJIbIX YHCe

1.2 |OObIKHOBEHHBIE U ACCATUYHBIC APOOU, TPOIEHTHI, 0ECKOHEUHBIE IEPUOANYECKUE APOOH

1.3 PanmoHansHBIC UnCIA. ApI/I(l)MeTI/ILIeCKI/Ie OoIlcparu C palluOHAJIbHBIMHA YUCJIAMU

1.4 |JleficTBuTenbHbIE Yncaa. ApupMeTHUECKHE ONepalluy C 1eHCTBUTEIbHBIMU YHCIAMU

1.5 |[IpuGnu>k€HHbIE BHIYMCIEHUS, TPaBHUJIa OKPYIIICHHs], TPUKHJIKA U OLIEHKA pe3ysIbTaTa BhIYUCICHUN

2 |Aareopaunyeckue BbIpaKeHHUsI

2.1 [BykBeHHBIE BbIpaskeHUs! (BBIPAKECHUS C TEPEMEHHBIMH )

2.2 |CteneHsb ¢ T CJIBIM ITOKA3aTCJICM. CreneHs ¢ PallMOHAJIBHBIM IMOKAa3aTCJICM. CBOMCTBA CTEIICHU

2.3 | MHorowieHsl

2.4 | AnreGpamdeckast 1po0Ob

2.5 [Apudmernyeckuii KopeHb HaTypaJbHOU cTeneHu. JlelicTBUs ¢ apupMEeTHUeCKUMU KOPHSIMH HAaTypaJIbHON CTENIEHH

3 [YpaBHeHnusi u HepaBeHCTBa

3.1 [Iensie u qpoOHO-panMoHATbHBIE YpaBHEHHsI. CHCTEMBI B COBOKYITHOCTH YpaBHEHHN




3.2 |Llenbie u poOHO-paIMOHAIBHBIE HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 |Perrenne TEKCTOBBIX 3a1a4
4 |YncaoBble MOCT€10BATEILHOCTH
4.1 |IlocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCIEI0BATEILHOCTEN
4.2 | Apudmernueckas u reomerpuueckas nporpeccu. @opMyiia CI0KHbIX IPOLEHTOB
S5 | PyHKIHMH
@ynkius, cnocoosl 3aganust Gpyaknun. 'paduk Gyaxmumn. Obnacte onpeneneHus © MHOKeCTBO 3HaueHuH pynkimu. Hymu ¢pynkuun. [IpomexyTku
5.1. |3HakonoctosHcTBa. [IpoMexyTkn MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl 1 MUHUMYMBI pyHKIMHM. Hanbombiiee 1 HauMeHblIee 3HaueHue pyHKIUU
Ha MPOMEKYTKE
6 |KoopamHarbl HA NPAMON M IJIOCKOCTH
6.1 [KoopauuatHas npsimast
6.2 |[/lexapToBBI KOOPIMHATHI HA TNIOCKOCTH
7 |I'eomeTpusi
7.1 [T'eomerpuueckne GUrypsl U NX CBOWCTBA
7.2 |[Tpeyronpuuk
7.3 [MHOroyrojisHUKu
7.4 |OKpY>XHOCTb U KpYyT
7.5 |M3MmepeHne reoMeTpuueckiux BEITNUYHUH
7.6 [BexTopbl Ha IIIOCKOCTH
8 [BeposiTHOCTH U cTaTHCTHKA
8.1 [OmucarenpHas cTaTucTHKA
8.2 [BeposiTHOCTB
8.3 [KombOunaropuka
8.4 [MmuoxectBa
8.5 |I'padmr

YYEBHO — METOAMYECKOE OBECIIEUEHME OBPA3OBATEJIBHOI'O ITPOLECCA JJJIA YUEHUKA

Maremaruka. l'eomerpus : 7 — 9-e kiaccsl : 6a30BbIil ypoBeHb : yueOnuk / JI. C. Aranacsu, B. @. Byrysos, C. b. Kagomues [u ap. | — 14-e uz ., nepepad.
— Mocksa : IIpocsemenue, 2023.
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