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IHHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusi Kak OJUH M3 OCHOBHBIX pa3iejioB IIKOJBHON MaTeMaTHKH, UMEIOIIUI CBOEH LENbI0
o0ecrneynTh H3y4yeHHE CBOWCTB M pPa3MepoB (GUIyp, MX OTHOLICHWH M B3aUMHOE PAaCIIOJIOKEHHE,
ONHUpaeTcsi Ha JIOTHYECKYH0, NOKa3aTeNbHYI0 JHHHIO. L[eHHOCTh M3ydeHus] T€OMETpUH Ha YypPOBHE
OCHOBHOTO 00mero oOpa3oBaHMs 3aKIIIOYaeTCs B TOM, YTO OOYYarOIIUNCSA YYUTCS TPOBOIUTH
JOKa3aTeJIbHbIE PACCY)KICHHUS, CTPOMTh JIOTUYECKHE YMO3aK/IIOUCHMS, [IOKa3blBaTb HCTHHHBIC
YIBEP)KICHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAWUTH PACCYKACHUS «OT NPOTHUBHOIOM,
OTJIMYaTh CBOWCTBA OT NPU3HAKOB, (OPMYINPOBATH OOpATHBIE YTBEPKICHUS.

Bropoii 1enpio u3y4eHus: TeOMETPUH ABJIETCS UCIIONb30BaHUE €€ KaK MHCTPYMEHTA IIPU PEIICHUH
KaK MaTeMaTHYECKHX, TaK M NPAKTUYECKUX 3a/ad, BCTPEUAIOIIUXCA B peasibHOM ku3HU. OOyuaromuiics
JOJDKEH HAayYUTbCA ONPEAEIUTh I'€OMETPUYECKYI0 (Urypy, OIMCAaTh CIOBAaMHU JaHHBIH YepTEX WIN
PUCYHOK, HaWTH IJIOIIA[b 3€MEIBHOTO YYacTKa, pacCUuTaTb HEOOXOANUMYIO UIMHY ONTOBOJIOKOHHOTO
kabems win Tpebyemble pa3Mepbl Trapaka /i aBTOMOOWIA. JTOMYy COOTBETCTBYET BTOpas,
BBIUMCIIUTEIbHAS JIMHUS B M3ydeHUH reomeTpuu. llpm pemeHum 3agay NpakTUYECKOTO XapakTepa
o0yyaromuiics yuyuTcss CTpOUTh MaTEMAaTUUYECKUE MOJENIN PEAIbHBIX KU3HEHHBIX CUTYyallMd, IPOBOAUTH
BBIYMCIICHUS M OLICHUBATh a/IeKBATHOCTH MOJYYEHHOIO Pe3yIbTara.

KpaiiHe BaxxHO mNOAUEPKHUBATH CBSA3M TEOMETPUM C JAPYTMMH y4eOHBIMH MpeaMETaMH,
MOTUBHUPOBATh HCIIOIB30BATh OIPEIENCHUA I'€OMETPUYECKUX (UIYp U TMOHATUH, JEeMOHCTPUPOBATH
NPUMEHEHHUE TOJNyYEHHBIX YMEHUH B (U3MKE W TEXHHMKE. JTH CBA3M HauOojee SPKO BUAHBI B TeMax
«Bexroper», «Tpuronomerpudeckre cooTHomeHus», «MeTtoa koopauHaT» U «Teopema [udaropar.

Yuebublii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl COICPIKaHU:
«l"eomerpruueckue GUTYpBl M HX CBOWCTBa», «l3MepeHHe TeOMETPHYECKHUX BEITHUMH», «JlekapTOBEHI
KOOPIMHATHI Ha IUIOCKOCTH», «BeKTOpbI», «/|BrkeHus miockocTi», «IIpeodpazoBanus mompo0us».

Ha m3yuenue yuebnoro kypca «['eomerpus» orBoautcst 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B
Hezeno), B 8 kiacce — 68 Jacos (2 yaca B Hesiento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COJEP)KAHUE OBYYEHUSA
7 KJIACC

HavaneHple mnoHATHA TreoMeTpud. Touka, mpsMas, OTPE30K, Jyd. Yroa. Buasl yrios.
Beprukanbuele 1 cMexHble yribl. buccektpuca yria. Jlomanas, MHOroyronbHUK. [lapannensHocTh U
MEPNEHANKYIIPHOCTD MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOHW CHMMeETpuHU. lIpumepsl cUMMETpHH B
OKpY>KaroIlleM MHpe.

OCHOBHBIE TIOCTPOEHHUS C IOMOUIBI0 LUPKYyJs W JuHelku. TpeyronpHuk. Bricora, mMeanana,
OmcceKkTpuca, UX CBOHCTBA.

PaBHOOEIpEHHBIN 1 PAaBHOCTOPOHHUI TPEYTONbHUKH. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa ¥ MPU3HAKK paBHOOEIPEHHOTO TPEeyroabHuKa. [ [pu3HaKy paBeHCTBa TPEYTOIbHUKOB.

CBolicTBa M NPU3HAKHU HapajeNbHbIX NpsAMBIX. CymMMma yIrioB TpeyrojpHUKa. BHemrHue yribl
TpEeYroJbHUKA.

IIpsmoyronpHblid  TpeyroabHUK. CBOWCTBO  MeAMaHbl  MPSMOYTOJBHOIO  TPEYroJbHUKA,
IIPOBEIEHHON K IUINOTEHy3e. IIpu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTONBHUKOB. 1IpsMOyronbHbIN
TPEYTolbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpHUU: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM, TeopeMa
0 0oJplIeM yriie ¥ OoNblIel CTOPOHE TpeyronbHuKa. [leprneHnuKynsp 1 HaKJIOHHAS.

I'eomeTpuyeckoe Mecto Touek. bruccekTpuca yria u cepeIMHHBIA NepIeHANKYISIP K OTPE3KY Kak
reoMeTpHUYecKre MecTa TOUeK.

OKpy>KHOCTh U KpYT, XOpJa U JUaMeTp, UX CBONCTBa. B3auMHoe pacmonokeHHe OKPYXKHOCTH U
npsimoit. KacatenbHas M cekymias K OKpyXHOCTH. OKpy>KHOCTb, BNHCaHHas B yroj. Bmucannas u
ONMCaHHAas OKPY>KHOCTHU TPEyToJbHUKA.

8 KJIACC

UetsipéxyroiapHuku. Ilapamnenorpamm, e€ro mOpu3Haku U cBoMcTBa. YacTHele ciy4yau
napajuieIorpaMMoB (MPSMOYTOJILHUK, pOMO, KBaJIpaT), UX MPU3HAKK U CBOMCTBA. Tparmerus, paBHOOOKas
Tpaneuus, €€ CBOWCTBA U Ipu3Haku. [IpsMoyrobHas Tpanenus.

Meron ynBoenusi menauanbl. lleHTpanbHas cummerpusi. Teopema @aneca u Teopema o
MIPOMOPIIUOHATBHBIX OTPE3KaX.

CpenHue TMHUYU TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyroibpHHKa.

[lomoOue TpeyrodbHUKOB, KO3 GUIMEHT 1oa00us. [Ipu3Haku MOmA00MsSI TpPEyroJbHHUKOB.
[Mpumenenue Mo00MsI PU PELICHUH MPAKTUYECKUX 3a/1a4.

CpoiictBa Tuom@aaedi reoMerpuueckux Quryp. DopMmynsl IS [UIOMAAM  TPEYroJbHHKA,
napajuiesorpaMmma, pomOa u tparneiud. OTHOILICHHE IIOMIaAel MOA00HBIX QUTyp.

Brruucnenue miomiaaeit TpeyroJbHUKOB H MHOTOYTOJIBHUKOB Ha KJIeT4aTol Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsr [Tudaropa npu pemieHNn NPaKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOrOo yrja NpPsSMOYTOJIBHOTO TpeyroibHHka. OCHOBHOE
TPUTOHOMETPHIECKOE TOKIECTBO. Tpuronomerpruueckue Gyuakmmu yrios B 30, 45 u 60°.

BrnucanHble M LHEHTpPAJIBHBIE YIJIBI, YTOJI MEXY KacaTeJIbHOM U XOPIOH. YTIIIbI MEXIY XOpAaMH U
CeKyIIMMH. BrmcaHHble W ONHMCaHHBIE YETHIPEXYTONBHUKH. B3anmMHOE pacmoioXeHHe ABYX
okpyxHocted. Kacanue okpyxHocteit. O01re kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPHIOHOMETPHUYECKOE TOXKIECTBO.
®opMyIbl IPUBEICHMUS.

Pemenne tpeyronbHMKoOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PelleHue MNpakTH4eCKHX
3a/1a4 ¢ UCIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.



IIpeobpazoBanue monoous. [Tomodre COOTBETCTBEHHBIX 3JICMEHTOB.

Teopema 0 IpoU3BECHUN OTPE3KOB XOPA, TEOPEMBI O MIPOU3BEACHIH OTPE3KOB CEKYIUX, TEOpEMa
0 KBajJpaTe KacaTeJIbHOM.

Bekrop, anunHa (MOAyNb) BEKTOpa, COHANpPaBIICHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO HalpaBlieHHEIE
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONepalMy Hall BeKTopaMu. PasnoxkeHue
BEKTOpa MO JBYM HEKOJUIMHeapHbIM BekTopaMm. KoopaumHatbl BekTopa. CKalsipHOE TNPOW3BEACHUE
BEKTOPOB, MPUMEHEHHE JAJIsI HAXOXKIACHUS IJIMH U YTIIOB.

JexapToBbl KOOpPAMHATHI Ha IJIOCKOCTH. YPaBHEHHS MPAMOW W OKPYXHOCTH B KOOpJIMHATAX,
nepeceueHne OKPYKHOCTEH U psAMBIX. MeTol KOOpAMHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYTONBHHKH. JlIMHA OKpyXHOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIYHMCIICHHE JJIMH AYT OKpykHOCTeH. [Inomanp kpyra, cekropa, cermeHra.

JBI>KeHHUsS TUIOCKOCTH M BHYTPEHHHE CHMMETPUH QUTYp (3JIEMEHTapHBbIE NPEICTABICHHUSA).
ITapannensHsii nepenoc. 11oBopor.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHsS IPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIe  pe3yJbTAaThl OCBOEHHMS  IporpamMMel  yueOHoro kypca  «['eomerpus»
XapaKTepU3yI0TCA:

1) naTpuoTH4YecKoe BOCTIMTAHHE:

MPOSIBIEHMEM HHTEpeca K MPOIUIOMY M HAaCTOSIIEMY POCCHUMCKONM MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHHWEM K JOCTHMKEHHSAM POCCHUMCKMX MAaTeMaTHKOB M POCCHMCKON MaTeMaTHYeCKOH HIKOJBI, K
MCIIOJIb30BaHMIO ATUX JOCTHKEHHUH B IPYTrUX HayKaxX U MPHUKIAAHBIX chepax;

2) rpakaaHCcKoOe M JyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEW TpaKAaHWHA W peaju3allid ero Ipas,
NpEeACTaBICHUEM O MAaTEeMAaTHYeCKUX OCHOBaX (YHKUMOHUPOBAHUS PAa3NUYHBIX CTPYKTYp, SBICHHI,
NpoLenyp TpaXKIaHCKOro oO0IIecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
ITHYCCKUX HpO6HCM, CBA3aHHBLIX C MPAKTUYCCKHUM IIPUMCHCHUCM IIOCTI/I)KCHI/Iﬁ HayKH, OCO3HAHUEM
BAXXHOCTHU MOPAJIBbHO-3THYCCKUX NPHUHIIUIIOB B ACATCIBHOCTH y‘IéHOFO;

3) TpyaoBOe BOCTIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4yacTHE€ B pEIIEHHUM MPAKTUYECKUX 3aJad MaTeMaTH4ecKou
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOro 00pa3oBaHMs HA MPOTSHKCHUU BCEH KU3HU
JUTSL YCHCIIHOM MpodecCHOHaIbHON JCSITeILHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM
BHIOOPOM U MOCTPOSHHEM WHIUBHIYaIbHON TPaeKTOpHH 00pa30BaHMs U )KM3HEHHBIX TUIAHOB C yYETOM
JMYHBIX HHTEPECOB U OOIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTUYECKOe BOCIUTAHME:

CIOCOOHOCTBIO K AMOIMOHAJIHHOMY H JCTETHYECKOMY BOCHPHUSATHIO MATEeMaTHUYECKUX OOBEKTOB,
3a/1a4, pelIeHU, pacCyKICHUH, YMEHHUIO BUAECTh MaTEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUSL:

OpHEHTAlMel B IEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbIX MPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOABI M OOILIECTBa, TOHUMAHUEM MaTeMaTH4ecKoi HayKH Kak
cdephl YeNOBEUECKON NESITENbHOCTH, 3TANOB €€ pa3BUTHUSA U 3HAYMMOCTHU JUIS Pa3BUTHS LIMBHIM3ALIUH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH W MAaTEMaTHYECKOW KYyJBTypOM Kak CpEeICTBOM IO3HAHUS MHpAa,
OBJIAJICHUEM MTPOCTENITMMH HaBBIKAMH HCCIIEN0BATENLCKOMN IEATEIBHOCTH;

6) ¢usuyeckoe BocnUTaHUe, (OPMHPOBAHHE KYJbTYPbl 3A0POBbSI M 3MOLMOHAJIBHOIO
OaromoJsryuusi:

TOTOBHOCTBIO TNPHUMEHATH MAaTEMAaTHYECKHE 3HAHMS B HMHTEPECAX CBOETO 3/I0pOBBA, BEACHUS
3I0pOBOTO 00pasza XHU3HM (3J0pPOBOE IMTAaHUE, COAJAaHCUPOBAHHBIM PEXUM 3aHSATHH M OTIBIXA,
peryisipHast (u3ndeckas aKTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pediieKcHH, NMPU3HAHUEM CBOETO
npaBa Ha OLIMOKY U TaKOTo Xe MpaBa JAPYroro 4eloBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpHEHTalMell Ha IpPUMEHEHHWE MAaTeMaTHYeCKMX 3HAHWHW [Js pelIeHus 3agad B 001acTH
COXPAHHOCTH OKPYXaroIleld Cpenbl, TNIAHUPOBAHUS MOCTYNKOB M OLEHKU MX BO3MOXKHBIX MOCIENCTBUI
JUISL OKPYXAaloWeH Cpeapbl, OCO3HAHMUEM TJI00ATBHOrO XapakTepa SKOJOTHUYECKHX MPOOJeM W MyTed HX
pelIeHus;

8) aganTanus K M3MEHAIOIMMCS YCJIOBUAM COUATBHON M MPHPOAHOI Cpeabl:

TOTOBHOCTBIO K JEMCTBUAM B YCJIOBUAX HEONPEIEIEHHOCTH, TOBBIIECHUIO YpPOBHSA CBOEH
KOMIIECTCHTHOCTH 4Y€PE3 MPAKTHYCCKYIO ACATCIbHOCTh, B TOM YHCJIE YMCHHUE YUUTHCA Y APYrux J'IIOJ];CfI,
HpI/IO6peTaTB B COBMECTHOI1 ACATCIIbBHOCTH HOBBIC 3HAHW A, HABBIKM U KOMIICTCHIIUN M3 OIIbITA APYTHUX;

HEOOXOAMMOCTHIO B (DOPMHPOBAHUH HOBBIX 3HAHUH, B TOM 4YHcie (hOpMyIMpOBaTh UAEH, IOHATHS,
TUIIOTE3BI 00 OOBLEKTaX U ABJICHUAX, B TOM 4YHCJIE€ paHCC HCEU3BCCTHBIX, OCO3HABAThb Jle(i)I/IHI/ITBI
COOCTBEHHBIX 3HAHWI U KOMIIETEHTHOCTEH, TUIAHUPOBAThH CBOE PA3BUTHE;



CIIOCOOHOCTBLIO OCO3HABATh CTPCCCOBYIO CUTYyallUl0, BOCIIPUHUMATL CTPECCOBYIO CUTYAllMIO KakK

BEI30OB, Tpe6yIOI].IPIfI KOHTPMCP, KOPPCKTUPOBATH NPUHUMACMBIC PCIICHUA U HCﬁCTBHﬂ, (I)OpMyj'II/IpOBaTB n
OLICHUBATDH PUCKU U MOCICACTBHUA, (1)OpMI/Ip0BaTI) OIIBIT.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIC YHHBepCcaAJbHbIE yYeOHbIe AelicTBHSA

Ba3oBLIe JJornuecKue JeicTBHusA:

BBISBIISITh U XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEeMaTHUYECKUX OOBEKTOB, MOHSATHM,
OTHOLICHUH MEXIY MOHATHAMHU, (OPMYNHUPOBATh ONpEAETICHUS TMOHATHH, yCTaHABIMBATH
CYLIECTBEHHBIM MPU3HAK KJIACCH(UKALIUK, OCHOBAHUS IJisi 0OOOLICHUS! U CPAaBHEHUS, KPUTEPHUU
IPOBOJIUMOTO aHANIN3a;

BOCIIPUHUMATh, (OpMyIHpoBaTh U MNPeoOpa3oBbIBATH CYKICHUSA: YTBEPAUTENbHBIE U
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U O6H.[I/Ie, YCJIOBHBIC,

BBISIBJISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U POTUBOpeUUs B (haKTax, JaHHBIX,
HaOJIIONEHUSX W YTBEPXKACHUIX, NpeaiaraTb KPUTEPUM ISl BBIIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUHI];

ACJIaTb BBIBOABI C HMCIIOJB30BAHUCM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W MWHAYKTHBHBIX
YMO3aKIIOUECHUN, YMO3aKIOYEHUI 10 aHANIOTUY;

pa3duparh JOKa3aTeNbCTBA MAaTEMAaTHUECKMX YTBEPXKACHUH (IpsMbe W OT MPOTHBHOTO),
NPOBOJWTH  CAMOCTOSITEJIBHO  HECJIOKHBIE — JIOKAa3aTelbCTBA  MaTeMaTH4eCKuX  (DakKToB,
BBICTpauBaTh ApPryMEHTALUIO, TPUBOAUTH NPUMEpPHl M KOHTPIPUMEPHI, OOOCHOBBHIBAThH
COOCTBEHHBIE pacCy KACHUS;

BEIOMpaTh CIOCOO pemreHus: ydeOHOW 3amadu (CpaBHHMBATh HECKOIBKO BAapHAHTOB PEIICHUS,
BBIOMpaTh HauOO0JIee OIXOASIIUN ¢ YUETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCKHE IEHCTBHA.

UCIOJIb30BaTh BOMPOCHI KaK HCCICOBATENILCKUI WHCTPYMEHT TO3HAHWS, (OPMYJIUPOBATH
BOMPOCHI, PUKCUPYIOIIKE MTPOTHUBOPEUHE, MPOOIEMY, CAMOCTOATEIHLHO YCTAHABINBATH UCKOMOE
U J1aHHO€, (P OPMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO ITO3UIUI0, MHEHHE;

MPOBOJIUTH MO CAMOCTOSATENLHO COCTABJICHHOMY IUIAHY HECIIOKHBIA 3KCIIEPUMEHT, HEOOIBINOS
HCCIIEIOBAHNE TIO0 YCTAHOBJICHUIO OCOOCHHOCTEH MATEeMAaTHYECKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXIY COOOI;

CaMOCTOSTEIbHO (OPMYJIUPOBATh OOOOINEHUS M BBIBOJBI IO pPe3yjbTaTaM IMPOBEAEHHOTO
HAOJIFOICHHS, UCCIICIOBAHMS, OIICHUBATD JIOCTOBEPHOCTh MOJyYCHHBIX PE3YJIBTATOB, BHIBOJOB U
000011IEHH;

MPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TaKKE BBIABUIaTh MPEAIOJIOXKEHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBIABIISITH HEJIOCTATOYHOCTH M H30BITOYHOCTH HMH(OpMAIMM, NAaHHBIX, HEOOXOAWUMBIX ISt
pelIeHus 3a1a4u;

BBIOMpATh, aHATM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO PA3TUUHBIX
BUIOB 1 ()OPM NIPECTABIICHUS;

BbIOMpaTh (opMy TmpencraBieHuss WHOOPMAIMKM ¥ WLTIOCTPUPOBATH peEIIaeMble  3aJlaun
CXeMaMH, IuarpaMMaMH, HTHOU rpa Kol 1 NX KOMOUHAIUSIMU;

OIICHWBATh HAAEKHOCTh HMHPOpPMAIMHM 110 KPUTEPHUSM, MPEIIOKCHHBIM YYHUTEIeM WM
c(hopMyITMPOBaHHBIM CAMOCTOATEIHHO.

KOMMyHI/lKaTI/lBHBIe YHUBEpPCAJIbHBIC yqeﬁﬂme )IeﬁCTBHﬂ:



®  BOCIPUHHMATHh W (POPMYITHPOBATEH CYXKJICHHS B COOTBETCTBUH C YCIOBHSAMU U IIEJISIMH OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIPAXATh CBOIO TOYKY 3PCHHS B YCTHBIX W IHUCHMEHHBIX TEKCTaXx,
JIaBaTh MOSCHEHUS 110 X0y PEIICHUS 3a/]a49i, KOMMEHTHPOBATH IMOJTyYSHHBIH Pe3ybTarT;

e B Xoiec OOCYXIEHHS 3aJaBaTh BOMIPOCH IO CYIIECTBY OOCYKIaeMOH TEMbI, MPOOJIEMBI,
pemaeMoil 3a7auu, BHICKA3bIBATh HJICH, HAIICJICHHBIC HAa MOWCK PEIICHUS, COMOCTABISATH CBOH
CYXJICHUS C CY)KJICHUSMU JIPYTHX YYaCTHHKOB JUaliora, OOHAPYKWUBATh Pa3iM4YHe U CXOJICTBO
MIO3HIINH, B KOPPEKTHON QopMe GOpPMYITUPOBATH PA3HOTIACHS], CBOU BO3PAKCHHS,

® TPEACTABIIATh PE3YJbTAThl PEIICHUS 3aJadd, OSKCICPUMEHTa, WCCICAOBaHUS, TMPOCKTA,
CaMOCTOSTEILHO BHIOMpaTh (OpMAaT BBICTYIUICHHS ¢ Yy4Y€TOM 3ajad Mpe3cHTAlud |
0coOeHHOCTEH ayAUTOPHH;

e [IOHMMaTh W WCIOJB30BaTh NPEHUMYINECTBA KOMAHIHOW ¥ WHIUBHIYaJIbHOW padOThl MpH
pelIeHny y4eOHbIX MATEMaTHICCKUX 3a/1a4;

® [PUHUMATH IIeTTh COBMECTHOH JeATENbHOCTH, TNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOUW padoTHhI,
pacupenensaTh BUABI padOT, JOTOBAPHBATHECA, OOCYXKAATh IPOLIECC W Pe3ylbTaT padoTHI,
0000111aTh MHEHHS HECKOJIBKUX JTIOIEH;

e y4acTBOBaThb B TPYNNOBBIX (opmax paboThl (0OCyxkaeHUs, OOMEH MHEHHSIMH, MO3TOBBHIC
HITYPMBl M JIPYTHE), BBIIOIHATH CBOI YacTh Pa0OThl M KOOPJMHUPOBATH CBOW JICHCTBUS C
JPYTUMH YJICHAMH KOMAaHIbI, OICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIUA MPOAYKT IO
KpPHUTEPHSM, c(HOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTRUSL.

PerJIﬂTI/IBHbIe YHUBEpPCAJIBHBIC yqeﬁnble I[eﬁCTBPIﬂ

Camoopranusaunms:

®  CaMOCTOATENIFHO COCTABIATH IUIAH, AITOPHTM pEIIeHHs 3aJadyd (MM €ro 4actb), BbIOMpaTh
Croco0 pemieHusT ¢ y4ETOM UMEIOIIMXCS PEeCYypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHPOBATh BAPHAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(MOpMAIINH.

CaMOKOHTPO/Ib, IMOIMOHAIbHBIN HHTEJIJICKT:

e BIJETh crocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca W pe3ylbTara pelieHUs
MaTeMaTHU4YeCKOM 3a/1auu;

e TpPENBUACTh TPYJHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IIpH pELIIEHUH 3a7add, BHOCHUTH
KOPPEKTUBBI B JIESTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBaThb COOTBETCTBHE pE3yJibTaTa JEATENBHOCTH IIOCTaBICHHOM LEIW M YCIOBHAM,
OOBSICHATh NPUYNHBI JOCTHXECHHUS WIIN HEIOCTHXKEHUS LI, HAXOIUTh OIINOKY, 1aBaTh OLECHKY
nproOPEeTEHHOMY OIBITY.

HPEJIMETHBIE PE3YJIBTATBI

K xoHiy o0yuyenus B 7 Ki1acce 00yyaromUiCs MOTYUIHUT CIACAYIOIIUE IPEIMETHBIE PE3yIbTaThI:

Pacno3HaBaTh M3ydeHHBIE TEOMETPHUUECKUE (DUTYPBI, ONMpENeNsATh X B3aUMHOE PACIIONIOKEHHE,
n300paxaTh TeOMETpUYECKUe (QUTYPBI, BBIIOIHATE YEPTEKH 110 YCIOBHIO 3a1aui. V3MepsATh TUHEHHbIE 1
YTJIOBBIE BEMYMHEL. Pemars 3a1aun Ha BBIYMCIEHUE JUIMH OTPE3KOB M BETMYMH YIJIOB.

Henats rpy0Oyro OLEHKY JIMHEHHBIX U YIJIOBBIX BEIWYHMH NPEAMETOB B peabHOM JKU3HU, pa3MepOB
NPUPOAHBIX 00BEKTOB. PasnuuaTs pasmMeps! 3TUX OOBEKTOB MO MOPSIIKY BETHYHHEL.

CTpouTh 4epTekH K F€OMETPUUECKUM 3a7auaM.

ITonp30BaThCsA NpHU3HAKAMHU DPABEHCTBA TPEYTOJIBHUKOB, MCIIONB30BaTh IPHU3HAKM U CBOWMCTBa
paBHOOEAPEHHBIX TPEYTONBHUKOB IIPH PEIICHUH 33]1a4.

IIpoBOIUTE TOrMYECKUE PACCYKICHHS C UCIIOJIB30BAHUEM I'€OMETPHUUECKUX TEOPEM.

Ilomp30BaThCS MpPU3HAKAMU PABEHCTBA IMPSMOYTOJIBHBIX TPEYTrOJFHUKOB, CBOMCTBOM MEIWAaHBI,
IIPOBENEHHON K TMIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH F€OMETPUUECKUX 3a/1a4.



OnpenaensaTh napamwieNbHOCTh MPSMBIX C MMOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKyIasl.
OnpenensaTs napauieIbHOCTh MPAMBIX C MOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOW MPSIMOHN 10
TOYEK APYTOH NPSIMOU.

Pemrate 3anaun Ha keT4aroi Oymare.

[TpoBOANTH BBIYMCICHHS U HAXOIUTH YUCIOBBIE M OYKBEHHBIC 3HAYCHHUS YTIIOB B TEOMETPUUCCKUX
3aJa4ax C MCIOJNb30BAHUEM CYMMBI YIJIOB TPEYIOJIbHMKOB M MHOTOYI'OJBHHMKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECEUCHUHU ABYX MMapauleIbHBIX NPSMBIX CeKyllel. PemaTs npakTuyeckue 3a1aun
Ha HaXO0XJCHHE YTJIOB.

Bnagers MOHATHEM TEOMETPUUYECKOTO MeCTa TOYEK. YMETh ONpEeAessiTh OHCCEKTpUCY Yria M
CepeIMHHBIN NEPIEHINKYIIAP K OTPE3KY KaKk T€OMETPUUECKHE MECTA TOUEK.

@opMynHpoBaTh ONPEACTICHUS OKPYKHOCTHM M Kpyra, XOpAsl M JAHaMeTpa OKpPY)KHOCTH,
MOJIb30BAThCS UX CBOWCTBAMH. Y METh IPUMEHSTH 3TH CBOICTBA MU PEILIEHUH 3a/1a4.

Bragers moHATHEM ONMMCAHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HAXOOUTh €€ LIEHTP.
[Tonp30BaThCs paKTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOIbHUKA MIEPECEKA0TCs B OMHOU TOUKE, U
0 TOM, YTO CepeANHHBIE EPIEHIUKYIAPHI K CTOPOHAM TPEYTrOJIbHHKA NEPECEKAIOTCS B OJTHOM TOUKE.

Brnanets moHsTHEM KacaTeNbHOM K OKPY>KHOCTH, TIOJIb30BAaThCS TEOPEMON O MEPIEHANKYISIPHOCTH
KacaTeJIbHOM U paanyca, IPOBEAEHHOIO K TOUKE KAaCAHUS.

Ilonp30BaThCsl MPOCTEHIIMMU T€OMETPUUECKUMU HEpaBEHCTBAMM, MOHMMAaTh WX MPaKTHUYECKUN
CMBICIL.

IIpoBOANTE OCHOBHBIE TEOMETPUUECKHUE IOCTPOSHHS C MOMOIIBIO LIUPKYJIS U TUHENKH.

K xoH1y o0yuyenus B 8 Kiacce 00yyaromuiics MOMYIHUT CIACAYIOIUE IPEIMETHBIE PE3yIbTaThL:

PacriozHaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJIBHUKOB, X 3JIEMEHTHI, TIOJIb30BaThCA UX CBOMCTBAMHU
MIPY PEIIEHUN TEOMETPUUYECKUX 3aa4.

[IpuMeHATh CBOWCTBA TOUYKM IEPECEYCHUs] MEIUaH TPEyrojbHHKa (IIEHTpa Macc) B pEIICHUH
3a/1ad.

Bragets MoOHATHEM CpeqHEW JIMHUM TPEYroJbHUKAa M Tpalelnd, MPUMEHATh HX CBOMCTBAa MpH
penieHu reomerpuueckux 3anad. Ilonp3oBatbes Teopemoit daneca U TeopeMoil 0 NPONOPLUUOHAIBHBIX
OTpe3Kax, MPUMEHSTH UX JUIS PEIICHUS MPAKTUYECKHX 3a/1a4.

[TpuMeHATh TPU3HAKH [T0JI00HS TPEYTOJILHUKOB B PEILICHUN T'€OMETPUIECKUX 3a/1a4.

ITonb3oBathest Teopemoii Iludaropa anst pemieHnss reOMETPUYECKHMX M MPAKTHUECKUX 3a/4ad.
CTponuTe MaTEeMaTHUYECKYI0 MOJENb B IPAKTHUECKUX 3aJadax, CaMOCTOSTENBHO JENaTh YepTEX U
HaXOAWUTh COOTBETCTBYIOLIVE JUIHHBI.

Bragets NoHATHAMH CHHYCa, KOCHHYCA U TAHTE€HCA OCTPOTO yIila IpSIMOYTOJIbHOIO TPEYTrOJIbHUKA.
ITomp30BaTHCS 3TUMU MOHATHIMH JUI PEIIEHUS IPAaKTUYECKUX 3a/1a4.

Borauciate (pa3nuyHBIMM CIIOCO0AMHM) IUIOIIAAb TPEYTOJIbHMKA W IUIOMIAAM MHOTOYTOJIBHBIX
¢uryp (monb3ysAch, TIIe HEOOXOAWMO, KalbKyJIsSTOpoM). I[IpuMeHSTh NOJIydYeHHBIE YMEHHUS B
MIPAKTUYECKUX 3a/1a4ax.

Bragets MOHATHAMH BIUCAHHOTO M LIEHTPAJIbHOTO YIJIA, MCIIOJIB30BAaTh TEOPEMBI O BIMCAHHBIX
yriax, yriax MexOy XopAamMH (CeKyIIMMH) M YIje MEXAy KacaTeJIbHOW W XOpIAOW Npu peUIeHUH
TeOMEeTPUYECKUX 3a/ad.

Bragerp mMOHATHEM OMNHCAHHOTO YETHIPEXYTOJNBHUKA, MPUMEHSATh CBOWCTBA ONHCAHHOTO
YEeTHIPEXYTOIFHUKA TIPU PEIICHNH 3a7ad.

[IpuMeHsATh MoJTlydeHHBIE 3HAHWS HA MPAKTHKE — CTPOMTh MAaTeMaTH4eCKHe MOJETH IJs 3ajad
peaslbHOM KW3HU W TPOBOAWUTH COOTBETCTBYIOIIME BBIYMCICHUS C TPUMEHEHHEM TOA00HSI U
TPUTOHOMETPUH (TIOJIB3YSCh, TJIe HEOOX0IUMO, KATBKYIISITOPOM).

K xoHIty 00yueHns B 9 kiaacce o0ydaromuiics MOIyqnT CIEAYIONIHNE IPEIMETHbIEC Pe3yIbTaThl:

3HaTh TpUTOHOMETpHYecKHe (YHKIMU OCTPHIX YIJIOB, HAXOJUTh C HMX TIOMOIIBIO pa3UnYHbIC
3JIEMEHTHI TIPSIMOYTOJIFHOTO TPEYTOJIbHUKA («pEelIeHne IPIMOYTOJIBHBIX TPEYTOIbHUKOBY). HaxomuTs (¢
MTOMOIIBIO KATBKYJISITOPA) IITMHBI M YTIIBI AJ11 HETAOMNYHBIX 3HAUYEHHH.



[lonp3oBatecsi GopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHUM TOMXIECTBOM JUIS
HaXO0>KACHUS COOTHOIICHUH MEKAY TPUTOHOMETPUUICCKUMH BETHIHMHAMH.

Hcnonb3oBaTh TEOpEeMBbl CHHYCOB M KOCHHYCOB [UI HaxXOXIEHHS Pa3IMYHBIX 3JIEMEHTOB
TpeyroibHHKa («pEelIeHUe TPEYTrOJILHUKOBY), IPUMEHSTH UX TPH PEILICHUH T€OMETPUUECKUX 3a/1ad.

Brnagers monaTusIMH npeoOpazoBaHuUs MOA0OUS, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX (UTYP.
[Tonp30BaThCsI CBOWCTBAMHU MOJO0HS MPOU3BONIBHBIX (GUTYP, YMETh BBIYHUCIATH JUIMHBI U HAXOAUTH YTJIBI
y nonobubix ¢uryp. IlpuMeHsTh CcBOHCTBa MomoOWS B MPaKTHYECKHX 3ajadax. YMEThb NPHBOAUTH
pUMepHI MOJOOHBIX (GUTYP B OKPY’KAIOIIEM MHUpE.

[Tonp30BaThCS TEOpEeMaMH O MPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB CEKYILHUX,
0 KBa/IpaTe KacaTellbHOI.

[Tonp30BaTHCSI BEKTOpAaMH, TOHUMATh UX TEOMETPUUYECCKUN U PU3HMUECKHIA CMBICI, IPUMEHSTh HX B
pELICHUN TeOMETPUUYECKHX M (Qu3ndeckux 3afad. l[IpuMeHsATs cKalsipHOE MPOM3BEIEHHE BEKTOPOB IS
HaXO>KACHUS JUTHH U yTIIOB.

[Tonp30BaTHCSI METOJJOM KOOPIUHAT Ha TIOCKOCTH, IPUMEHSTH €0 B PEIICHUH TeOMETPUUYECKUX H
NPaKTUYECKUX 3a/1a4.

BHaI[eTI) IMOHATUAMU TPABUJIBHOTO MHOI'OYT'OJIbHMKA, JIHWHBI OKPYXHOCTH, JIHWHBI JOYI'U
OKpPY’KHOCTM W PaJuaHHOW MEpbl yIjla, YMETh BBIUMCIATH IUIOWIAAb Kpyra W ero yacreud. [IpumeHsATh
IMOJTYYCHHLIC YMCHHS B IIPAKTUYCCKUX 3a/lavdax.

HaxomuTh ocu (Ma¥ HEHTPBI) CAMMETPUN (QUTYDP, TIPUMEHSTh IBUYKEHUS ITIOCKOCTH B IPOCTEHIIINX
CllyJasix.

[IpuMeHsTh TONydeHHBIE 3HAHHS Ha MPAKTHKE — CTPOUTH MaTeMaTHYECKHe MOJENH Uil 3a/1ad
peanbHOH JKM3HM M TIPOBOJHUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM IOJ00MsS U
TPUTOHOMETPUIECKUX (QYHKIHIA (TIOJB3YSICh, T/Ie HEOOXOIUMO, KaIbKyIITOPOM).



TEMATHYECKOE IIVIAHUPOBAHUE

7 KJIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne i/ P Kourposbnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
[Ipocreiine reomeTpuueckue GUrypsl u
1 I/I)I() cBoiicTBa. M3me epHI/Ie reOMj")r I/I}‘III;CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEYTOBHMIA https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEyroJibHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomerpuueckue 14 1 bubnnorexka [JOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne ni/m P Kourposbnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
L HeTbipExyrombHitKn 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3Kax, MOAOOHBIE 15 1 bubnuorexa LIOK
pOTopH P » 1OA https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIOJi[I)HI/IKOB u il/[HOI‘O OJiIIjHHI)IX ¢bur 14 1 bubamorexa LOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmuorexa [JOK
6 [ToBTOpenue, 0600IIeHNE 3HAHUA 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 Bu6muotexa [JOK
CUHYCOB. Penienue TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnorexa [JOK
COOTHOUICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
B 12 1
CRTOpHI https://m.edsoo.ru/7f41al2c
JlekapTOBBI KOOPJIMHATHI HAa TUIOCKOCTH 9 1 bubmmorexa [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
05 HOCTH U TUIO Y: b Kpyra 8 8 bubmorexa HOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
JIBM>KEHUS TIJIOCKOCTH 6 bubmmorexa [JOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 7 5 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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