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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OAVH M3 OCHOBHBIX PA3/EJIOB IIKOJIBHOM MATEMAaTHUKH, MMEIOIIUM CBOCH LIEIIBIO
o0ecreynTh U3y4eHne CBOICTB U pa3MepoB (HUTyp, UX OTHOIICHUH U B3aUMHOE PACIIOI0KEHUE, OMTUPACTCS
Ha JIOTUYECKYIO, JI0Ka3aTeIbHYI0 JUHUIO. L[eHHOCTh U3yueHHsl TEOMETPUU Ha YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHUs 3aKJIFOYAETCS B TOM, YTO OOYYAIOUIMICS yIUTCS TIPOBOJHTD J0KA3aTEIbHBIC PACCYKICHHS,
CTPOUTD JIOTHUECKHE YMO3AKIIOUEHUS, TOKA3bIBATh UICTUHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIIPUMEPHI K
JIO’)KHBIM, TIPOBOJIUTH PACCYXKICHUS «OT MIPOTUBHOTOY, OTIIMYATH CBOMCTBA OT MMPU3HAKOB, POPMYITHPOBATH
oOpaTHBIC YTBEPKACHUSI.

Bropoii 1enbio n3ydeHus reoMeTpUH SABJISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PELICHUH
KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJay, BCTPEUAIOIIMUXCS B peabHON *u3HU. OOyuaromuiics
JOJKEH HAy4YUTbCS OMNPEIENUTh TNeOMETPUYECKYI0 (UIypy, OMHCAaTh CIOBAaMH JaHHBIA 4YepTEX WIH
PUCYHOK, HaWTH IUIOIIAJb 3€MEIBHOTO y4JacTKa, pacCUyUTaTb HEOOXOJAWMYIO JUIMHY ONTOBOJIOKOHHOIO
kabenss wnm  TpeOyemble pa3Mepbl rapaxa [UIsi aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasd,
BBIYUCIIUTENIbHAS JIMHUS B W3y4eHUU reomeTpuu. [lpw pemeHun 3amad MPaKTHYECKOTO XapakTepa
0OYJarOIINICS YUUTCS CTPOUTh MAaTeMaTHUYECKHE MOJCIN pealbHBIX KU3HEHHBIX CUTYyallUi, MPOBOJIUTH
BBIYMCIICHUS U OLICHUBATh aJIEKBATHOCTH IMOJTYYEHHOT0 pe3yibTara.

Kpaiine BaxxHO MO TYEPKUBATE CBSI3U T€OMETPHH C IPYTUMH YICOHBIMH MTPEAMETaMHU, MOTHUBHPOBATH
WCIIOJIb30BaTh OMPEIEICHUSI TEOMETPUYECKUX (GUTYp W TOHSATHH, IEMOHCTPUPOBATH TPUMEHEHHUE
MOJTYYCHHBIX YMEHUW B (PU3MKE W TEXHUKE. DTH CBSI3M Hambojee sSpKO BHIAHBI B Temax «BekTops»,
«TpuroHoMmeTpruyeckue COOTHOIIEHUs», «MeToa koopauHaT» U «Teopema [Tudaropay.

VueOnni kypc «l'eoMeTpusi» BKIIOYAET CICAYIONIME OCHOBHBIE pa3/elibl  COJEpP KaHUS:
«l'eomerpudeckue (Gurypbl U MX CBOWCTBa», «M3MepeHHE TC€OMETPUUYECKHX BEIMYWH», «JlekapToBbI
KOOPJUHATHI Ha IMJIOCKOCTY, «BekTopb», «/[Brxkenus minockoctny, «IIpeodpazoBanus moaoous».

Ha uzyuenue yueb6HOTO Kypca «I'eomerpus» orBoautces 204 vaca: B 7 kiacce — 68 gacoB (2 yaca B
HeJeN0), B 8 kiracce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

7 KJIIACC

HavansHuele nonsaTus reomerpun. Touka, mpsimMasi, OTpe30K, Jay4. Yrois. Bunasl yriios. BeprukanbHsie
U cMexHble yrabl. buccektpuca yrma.  Jlomanas, MHoroyroJibHHMK. [lapamnenpHOCTE M
NEPIEHIUKYIIIPHOCTD MPSMBIX.

Cummerpuunble Qurypsl. OcHOBHBbIE CBOiicTBa oceBoil cumMmerpuu. Ilpumeprsl cummerpun B
OKPYXKAIOIEM MUDE.

OCHOBHbBIE TIOCTPOEHHUS C IOMOLIBIO LUPKYNIs U JUHEWKH. TpeyroiabHuk. BwicoTa, Meauana,
OmcceKkTpuca, MX CBOMCTBA.

PaBHOOEIpeHHBIN 1 PaBHOCTOPOHHUH TPEYroJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa U MPU3HAKK PaBHOOEPEHHOTO TpeyrojbHUKa. [IpU3Haku paBeHCTBA TPEYroJbHUKOB.

CpolicTBa M NPU3HAKK MapajyieNbHbIX NpsMbIXx. CymMMa yIriioB TpeyrojbHUKa. BHemniHue yribl
TPEYroJbHUKA.

[IpsimoyrosbHbIi TpeyroabHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEIEHHOM
K runorenyse. I[Ipu3Haku paBeHCTBA NMPAMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpSAMOYronbHBIN TPEYroIbHUK C
yriioM B 30°.

HepaBeHcTBa B reoMeTprn: HEPABEHCTBO TPEYTOJIbBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOMW, TEOpeMa
o OoJiblIeM yrie 1 0oJiblIei CTOpoHe TpeyrojbHuKa. [leprnenauKkynasp u HakJIOHHas!.

I'eomeTpruueckoe Mecto Todek. bruccekTpuca yriia U cepelMHHBIA MEPIIEHIUKYISIP K OTPE3KY Kak
F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTh U KpYI, XOpJa WU JUaMETpP, UX CBOMCTBA. B3auMHOE pacmoyioeHHE OKPYKHOCTH U
npsamoil. KacarenbHas W cekymass K OKpYKHOCTH. OKpYKHOCTb, BIMCaHHas B yroJ. BrnucaHHas u
OTMCAHHAs OKPYKHOCTH TPEYrOJIbHHKA.

8 KVIACC

Yetreipéxyronbuuku. I[lapamienorpamMmm, ero Tnpu3Haku H  CcBoMcTBa. YacTHble ciydaun
napajuieIorpaMmMoB (TIPSMOYTOJIbHHUK, POMO, KBaJpaT), UX MPU3HAKU U cBoiicTBa. Tpanerus, paBHOOOKas
Tpaneuus, e€ cBoiicTBa u nmpusHaku. [IpsmoyronbpHas Tpanenus.

Meton ynBoenuss Menuanbl. llentpanbHas cummerpus. Teopema @aneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpanenuu. L{enTp Macc TpeyrojibHUKA.

[Tomobue TpeyroapHukoB, KodhdumueHT mnomodus. IlpusHakum TOHOOMS TPEYroJIHHUKOB.
[Ipumenenue mogoOus MPU PEIICHUH MPAKTUYECKHUX 3a7ay.

CpoiictBa 1wiomaneii reomerpuyeckux Guryp. DopMmynsl Ui IUIOMIAJXM  TPEYroJIbHUKA,
napajienorpamma, pom0a u tpanenuu. OTHOILIEHHE IUIoMaAei MoJ00HBIX Guryp.

Brruncnenue miuoiaseil TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema [Tudaropa. [Ilpumenenue reopemsl [ludaropa npu penieHnn NpakTHUECKUX 3aa4.

CuHyc, KOCHMHYC, TaHI€HC OCTpOTO yrja MpsAMOYTOJbHOIO TpeyroibHUKa. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Briucansble u LleHTpaibHbIE YIIIbI, YTOJ MEXAY KacaTeIbHOW M XOPJIOH. YTIIbl MEXIY XOpAaMHu U
CeKyIMMHU. BricanHbIe U ONMCaHHBIE YETHIPEXYTOJILHUKY. B3anMHOe pacnosiokeHue qByX OKpYKHOCTEH.
Kacanue okpyxxHocteit. O0mmue kacaTenbHble K JBYM OKPYXHOCTSIM.

9 KJIACC
Cunyc, xocuHyc, TanreHc yrioB oT 0 go 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
@DopMyIbl TPUBEICHHSL.
Pemenune TpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. Pelienne npakTuueckux 3ajgad
C MCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.



[Ipeo6pazoBanue nompoous. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 pou3BeEHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOM3BEICHUU OTPE3KOB CEKYIINX, TEOpEMa
0 KBaJpaTe KacaTeJIbHOM.

Bekrop, mirHa (MOAyib) BEKTOpA, COHANPABICHHBIE BEKTOPBI, TPOTHUBOIIOIOKHO HAIMPABIICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu Hajl BekTopamu. PasnokeHue
BEKTOpa I0 JBYM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CKalsipHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKICHUSI IJTUH U YTJIOB.

JlexapTOoBBI KOOPAMHATHI HAa IUIOCKOCTU. YPaBHEHHS MPSIMOM M OKPYKHOCTH B KOOpIMHATAX,
[IepeCEeUCHNE OKPYXKHOCTEN U IpsIMbIX. MEeTO1 KOOpIMHAT U €ro MPUMEHEHHUE.

[IpaBunbpHbIE MHOTOYTrOJIbHUKH. [[nmuHa okxpyxkHOCTH. ['pagycHass W paauaHHas Mepa yria,
BBIUHCIICHUE JUIMH AYT OKpYyKHOCTEH. [Inomans kpyra, CeKTopa, CErMeHTa.

JIBIKEHUSI TJIOCKOCTH WM BHYTPEHHHE CHUMMETpuM Quryp (3JIeMEHTapHbIE TIPEICTABICHUS).
[TapannensHbiii neperoc. [IoBopoT.



IINTIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUS IPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMSA

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  Pe3yabTaThl  OCBOCHHUS  NIporpaMMbl  yueOHOro  Kypca  «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOUUIOMY U HACTOSIIEMY POCCHUCKON MAaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHHUSM POCCHHUCKMX MAaTEMaTUKOB M POCCUUCKON MAaTeMaTH4YECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYTrUX HayKaX W MPUKIAIHBIX cdepax;

2) rpa:xkIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJTHEHUIO 003aHHOCTEH rpak/laHWHA U peaTu3alliy €ro MpaB, MpeCTaBICHuEM
0 MaTeMaTHYeCKHMX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3JIUYHBIX CTPYKTYpP, SBJICHHH, MPOLEIYP
TrpakJIaHCKOro oOImecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STHYECKUX
mpoOJieM, CBSI3aHHBIX C TPAKTUYECKUM NPUMEHEHHEM JOCTHKCHHM HAyKH, OCO3HAHHUEM BaKHOCTHU
MOPAITBHO-3TUYECKUX MPUHIIUIIOB B JACSITEIILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YyYacTHE B pEIICHUW MPAKTHYECKUX 3a]ad MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BOXHOCTH MATEMaTHYECKOTO 00pa30oBaHUs Ha MPOTSDKEHWH BCEU JKU3HU
JUTSl YCTICTTHOM MPO(eCCHOHATBHOW NEATeTbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM WHIMBUIYaTbHOW TPACKTOPUU 0Opa30BaHUS W KU3HEHHBIX IJIAHOB C y4ETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTaHME:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETHUYECKOMY BOCHPUATHIO MATEeMAaTUYECKHMX OOBEKTOB,
3a/1a4, pelIeHUI, pacCy A€HUH, YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIlMeH B JIEATEIILHOCTH Ha COBPEMEHHYIO CHUCTEMY HayuYHBIX MPEICTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YeJOBEKa, IPUPOJIbI U 00IeCTBA, TOHUMAHUEM MaTeMaTUYecKOW HayKH Kak
cdepbl UeIoBEeUeCKOil NeSTEIbHOCTH, 3TAoOB €€ pPa3BUTUS U 3HAYMMOCTHU JJISl Pa3BUTHUS IUBWIM3ALINU,
OBJIQJICHUEM S3bIKOM MAaTEMaTUKM W MAaTEMAaTHYECKOW KyJIbTYpOM Kak CpeACTBOM IIO3HAaHUSA MUPA,
OBJIAJICHUEM MPOCTEHIIIMMU HaBBIKAMH UCCIIE0BATEIBCKON JEATEIBHOCTH;

6) ¢usnyeckoe BocnUTaHHWe, (POPMHUPOBAHHE KYJIbTYPbl 310POBbSi M 3MOLUOHAJIBHOIO
0J1aronmoJryyms:

FOTOBHOCTBIO IPUMEHATh MATEMAaTUYECKHE 3HaHUS B MHTEPECax CBOErO 3/J0pPOBbS, BEACHMS
3I0pOBOT0 00pa3a KU3HHU (310pOBOE MUTaHKE, COATAaHCUPOBAHHBIN PEXKUM 3aHATUN U OT/bIXA, PETYIspHAS
¢busnueckass akKTUBHOCTB), C(POPMUPOBAHHOCTHIO HaBBIKA pe(iexkcuu, MpPU3HAHHEM CBOErO IpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0JI0TMYeCcKoe BOCIIUTAHHUE:

OpUEHTAIlNel Ha MPUMEHEHNEe MAaTeMAaTUYECKUX 3HAHUM JIJIS pellieHus 3a/1a4 B 00JIaCTH COXPaHHOCTH
OKpYXarolllel cpebl, IUIAHUPOBAHMS TOCTYNIKOB M OLEHKHM HUX BO3MOXHBIX TMOCIEACTBUN IS
OKpY)KaloIlel Ccpeabl, OCO3HAaHHWEM TI00aTbHOTO XapaKTepa HKOJOTHYECKUX MpoOlieM U MyTed HX
peuieHus;

8) ajanTanms K M3MEHAIUMCS YCI0BUSAM CONMAJIbHOH M NPUPOJAHOM CPe/bl:

FOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSIX HEONPEAEIEHHOCTH, TOBBILIEHUIO YPOBHA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO ACSITEIbHOCTh, B TOM UYUCJIE YMEHHE YUYUTHCA y JPYrUX JIOJEH,
pHOOpeTaTh B COBMECTHOH JIEATEIHHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OIBITAa APYTHUX;

HE0OX0IMMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4uCie GOPMYIUPOBATH UJIEH, TIOHSITHS,
TUNOTE3bl 00 OOBEeKTax M SBIEHUSAX, B TOM YHCIE paHee HEM3BECTHBIX, OCO3HAaBaTh JEHUIUTHI
COOCTBEHHBIX 3HAaHUH M KOMITETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTHIO OCO3HABATh CTPCCCOBYIO CUTYyallUIO, BOCIHPHUHUMATL CTPCCCOBYHO CUTYAILIUIO KaK

BBI30B, TPEOYIOMINI KOHTPMED, KOPPEKTHPOBATH IPUHIUMAEMBIE PEIICHUS U ACUCTBUS, POPMYTUPOBATH U
OILICHUBATh PUCKH U TIOCIEACTBHSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHBIE YHUBEPCAJIIbHBIE y'leﬁﬂble JedcTBUA
ba3oBble Jornveckue aelcCTBUS:

BBISIBIISITh M XapaKTEPHU30BaTh CYNICCTBCHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, TIOHSATHH,
OTHONIICHUA MEXIY TOHITHSIMH, (DOPMYIUPOBATH OINPEACICHHUS TIOHATHH, YCTaHABJIUBATH
CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAINKA, OCHOBAHHSI JJIsi 0000IICHUSI U CPaBHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAIIN3A;

BOCIIPHHUMATh, (QOPMYIHpPOBATH H TPeoOpPa3oBBIBATh CYXICHHUS: YTBEPAUTEIbHBIC U
OTpUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC B 00ITUE, YCIOBHBIC,

BBISIBIISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHBOPEYHsI B (paKTax, JAHHBIX,
HAOIIOJICHUSX WM YTBEPXKACHUSX, TpEJIaraTh KPUTEPHH JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JeNIaTh  BBIBOABI C WCIOJB30BAaHHEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIIOYCHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

pa30buparh JOKa3aTeIbCTBA MATEMaTHYECCKHX YTBEPXKJICHUH (MpsSMbIE W OT MPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIFHO HECIIOKHBIE I0KA3aTeIbCTBA MAaTEMAaTHIECKUX (DaKTOB, BEICTPAUBATh
apryMeHTallll0, TPUBOAUTH TPUMEPHl U KOHTPHPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJeHus;

BBIOMpATh CIMOCO0 pemieHuss yuyeOHOW 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB PEIICHMS,
BBIOMpATh HanOoJiee MOAXOAAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

WCIIOJIb30BaTh BOIMPOCH KaK MCCIEAOBATECIBCKUN HMHCTPYMEHT ITO3HAHUsA, (GOPMYIHpPOBATH
BOIIPOCHI, (DUKCHPYIOIIHE IPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIILHO YCTaHABINBATH HCKOMOE U
JTaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UIUI0, MHCHHUE;

IPOBOJIUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY ILJIaHY HECIIOKHBIH KCIIEPUMEHT, HEOOJIbIIOE
HCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBHCHMOCTECH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITEIILHO (pOPMYJIUPOBaTh OOOOIIEHUS M BBIBOJBI IO pPE3yJbTaTaM IPOBEIEHHOTO
HaOJIIO/ICHUS], UCCIICIOBAHNUs, OLIEHUBATh JOCTOBEPHOCTD IMOJYYCHHBIX PE3YJIbTATOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIABUIATH IMPEANOJIONKECHHS O €ro
pPa3BUTHH B HOBBIX YCIIOBHUSIX.

Patora ¢ undopmanmeii:

BBISBJIATH HEIOCTATOUHOCTh U U30BITOYHOCTh MH(POPMALIUH, JAHHBIX, HEOOXOUMBIX JUIS PEIICHUS
3aJauy;

BBIOMPATh, aHAIU3UPOBAThH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIMIO pa3INYHbBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

BbIOMpaTh (hopMy IpeacTaBiIeHus HH(OPMAIMK U WITIOCTPUPOBATh pellaeMble 3a7a4l CXeMaMH,
JMarpaMMamu, HHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAA&KHOCTh HMH(OpPMAIMM 1O KPUTEPUSAM, NPEAJIOKEHHBIM YUYUTEIeM WU
c(OpPMYIIMPOBAHHBIM CAMOCTOSTENHHO.



KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JeHCTBHUA:

BOCIPUHUMATH U (POPMYIUPOBATH CYXJACHUS B COOTBETCTBUH C YCIOBHUAMHU M IENSIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS 110 X0y PELICHHUs 3a]]aui, KOMMEHTUPOBATH MOJIyYCHHBIH Pe3yibTaT;

B X07ie 00CYX/IeHU 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYK/IaeMON TeMBI, TPOOIEMBbI, peraeMoi
3a/lauM, BbICKa3blBaTh UJEH, HALIEJICHHbIE HA MOMCK PEIIEHHUS, CONOCTABIATh CBOM CYXICHUS C
CYXJIEHUSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa, OOHAPYKMBATh Pa3IM4Me M CXOJCTBO TO3HIWH, B
KOPPEKTHOH (opme (GopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEICTaBIATh PpEe3yJbTaThl pPEIIEHUs 3ajaud, »SKCIIEpUMEHTa, HCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (popMar BBICTYIUIEHUS € YUETOM 3a7a4 IPE3EHTALUU U 0COOEHHOCTEN
ayJMTOPUU;

MOHUMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ WHMBHYAIbHOM pabOThI TPH pelIeHUN
y4eOHBIX MaTeMaTHIECKUX 3a]1a4;

MPUHUMATD 11eJIb COBMECTHON JESTENbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHON paloTHhI,
pacrnpenensaTb BUIbI padoT, J0rOBapUBaThCs, 00CYKIATh MPOIECC U Pe3yabTaT paboThl, 000011aThH
MHEHHUS HECKOJILKHUX JTIOJICH;

y4acTBOBATh B IPYNIOBHIX (popmax paboThl (00CYkaAeHUs, 0OMEH MHEHUSIMHU, MO3TOBBIE LITYPMBbI
Y IPYTHE), BBITIOHATE CBOO YaCTh paOOTHl M KOOPIMHUPOBATH CBOM ICHCTBHSI C APYTUMH YICHAMH
KOMaH/bl, OIIGHMBaTh Ka4yecTBO CBOEro BKJIaga B OOMMI MPOAYKT TIO KPHUTEPHSIM,
CcOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

CaMOCTOSITEILHO COCTABJIATH IIJIaH, aJITOPUTM PEIICHHS 3aauu (MM €r0 4acTh), BRIOUpaTh CIIOC00
pereHus ¢ y46TOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHUPOBATh BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

BIIAJIETh CHOCOOaMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI TMpollecca M pe3yibTaTa pelIeHUs
MaTeMaTUYeCKOH 3a1auu;

MPEIBUACTH TPYJHOCTU, KOTOPBIE MOTYT BOBHUKHYTD IPU PENICHUHU 3a/1a41l, BHOCUTh KOPPEKTUBBI
B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOATENHLCTB, HAWIEHHBIX OIIHOOK, BBISBICHHBIX
TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE PE3y/IbTaTa JAEATEILHOCTH MMOCTABICHHOM 1IeJIU U YCIOBUAM, OOBSICHATH
MPUYMHBI JIOCTHXKEHUS WM HEIOCTIKEHUS IIeNd, HaXOAWTh OIMOKY, J[JaBaTh OLEHKY
MPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHIy 00ydeHus B 7 kjacce oOyqaromuiics MoJyquT CIeIyIOUIIe MPeIMEeTHbIE Pe3yIbTaThl:
Pacrnio3HaBaTh M3ydeHHbIE I'eOMETpUYecKue (DUTYpBI, ONpeNeNaTh MX B3aUMHOE PaCIOJIOKEHUE,

I/I306pa)KaTB reoMETpUICCKUC q)HprBI, BBITIOJIHATH YCPTEKU IO YCIIOBUIO 3a1a4U. HSMepHTL JIMHEWHEIE U
YIJIOBBIC BEJIMYWHBI. PenraTtes 3amaun Ha BRIYMCIICHUE JJIHMH OTPE3KOB U BCJINYHH YI'JIOB.

Jlenatb TpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMUMH MPEIMETOB B PEAIbHOM JKU3HHU, Pa3MepOB

MMPpUPOAHBIX 00beKkTOB. Paznuuars Pa3sMEPLI ITUX 00BEKTOB IO NMOpAAKY BEJIMYNHBI.

CTpOI/ITB YCPTECIKU K TCOMCTPUICCKUM 3a/lavaM.
Ilonp30oBaThCs MpU3HaKaMH PpPaBCHCTBA TPCYTrOJIbHUKOB, HUCIIOJIB30BATH INPU3HAKU U CBOMCTBA

paBHOOEIPEHHBIX TPEYTOJILHUKOB IPHU PEIICHUH 3a/1ay.

HpOBO,Z[I/ITB JIOTUYCCKUC PACCYKACHUA C UCTIOJIb30BAHUEM I'COMCTPUYCCKUX TCOPEM.



[Tosmp30BaThbCs MpU3HAKAMU PABEHCTBA MPSMOYIOJBHBIX TPEYTrOJbHUKOB, CBOMCTBOM MEIHMAHbI,
MIPOBEACHHON K TMIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PELICHUU T'€OMETPUYECKUX 3a1ay.

OmnpenensiTh NapayiebHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOphIE 00pa3yeT ¢ HUMH CEKYIas.
Onpenenars napajiesIbHOCTh IPSIMBIX C IOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOUYEK OJHOM IPSIMOM 10
TOYEK JPYTrOH MPSMOM.

Pemrate 3amaun Ha Kier4aroit Oymare.

[TpoBOIUTE BBEIYHMCICHUS W HAXOJUTh YMCIIOBBIE U OYKBEHHBIC 3HAYCHUS YIJIOB B TEOMETPUUCCKUX
3a/la4yax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOI'OYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECEUCHUH IBYX MapalIeIbHBIX MPSIMBIX CeKyllel. Pemare npakTuyeckue 3a1a4u
Ha HaXOKJICHHUE YIJIOB.

Bnagerp NOHSTHEM TI€OMETPUYECKOIO MeECTa TOYEK. YMETh ONPENENATh OUCCEeKTpPUCY yria u
CEPEIMHHBIN MTEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOYEK.

@OopMyIMpOBATH OMNpPEACIICHUs] OKPYKHOCTM M Kpyra, XOpAbl M JTHAMETPAa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBaAMU. Y METh MPUMEHSTh 3TH CBOKWCTBA ITPU PEIIECHUHU 3aa4.

Biagete NOHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHMKA OKPY)KHOCTH, YMETh HAaXOJIWUTh €€ ILICHTP.
[Tonb3oBarbest PpakTamMu 0 TOM, UTO OMCCEKTPUCHI YTIIOB TPEYrOJIbHUKA IIEPECEKA0OTCS B OJHOM TOUKE, U O
TOM, 4TO CEPEANHHBIC TEPIEHINKYIIAPBI K CTOPOHAM TPEYrOJIBHUKA ITEPECEKAIOTCS B OJTHOM TOUKE.

BiageTs noHsATHEM KacaTelbHON K OKPYKHOCTH, IOJIb30BaThCS TEOPEMON O NEPHEHANKYIIPHOCTH
KacaTeJIbHOW U paJnyca, IPOBEIEHHOIO K TOUKE KACAHMS.

[Tonp30BaThCsl MPOCTEUIIMMU T€OMETPUUYECKUMH HEPABEHCTBAMH, MOHUMAaTh MX MPAKTHYECKUM
CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUIECKHE TOCTPOEHUS € MTOMOIIBIO [IUPKYIIS U JIMHENKH.

K xonIty 00yueHus B 8 kiacce 00yJaronuics MoayduT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:

Pacno3HaBaTh OCHOBHBIE BH/IbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, 0JIb30BATHCS UX CBOMCTBAMU
[IPU PELICHUH F€OMETPUYECKHUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU NEpecedeHHs] MeuaH TPEyroJibHUKa (LIEHTpa Macc) B PEeLICHUH 3aa4.

Bragete moHsTMEM CpelHEW JMHUM TPEYTrOJbHHKA M Tpaleluuu, NPUMEHSATh MX CBOMCTBA MpPH
peuieHun reomerpuyeckux 3aaad. [lonbs3zoBarbes Teopemoit daneca U TEOPEMOM O MPOMOPLMOHATIBHBIX
OTpPE3KaX, IPUMEHATh UX JUISl PEIIEHUs MPAKTUUECKUX 3a/1a4.

[IpuMeHsTh NPU3HAKY [10100US TPEYTOJIbHUKOB B PEIICHUH F€OMETPUUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoit Iludaropa s permieHus reoMeTpuyeckKMX M MPAKTUYECKUX 3ajad.
CTpouTh MaTEMaTHYECKYIO MOJIEINb B IPAKTUYECKUX 33]a4aX, CAMOCTOATEIBHO JEJIaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOIIME JIJIUHBI.

BnageTs noHATHsMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOro yrjia MpsIMOYroJbHOTO TPEYrOJIbHUKA.
[Tonp30BaTbCs STUMH MOHATUSMU JJIs1 PEILICHUS MPAKTUYECKUX 3a4a4.

Boruncnsate (pa3nuuHbIME CIIOCO0aMM ) TUIONIAb TPEYTOJbHUKA U IO MHOTOYTOJIBHBIX (PUTYD
(monp3ysich, TIe HEOOXOAWMO, KambKymsiTOpoM). IIpUMEHATH MOJTydeHHbIE YMEHHS B MPAKTHUECKUX
3a/jayax.

Brnaners NMOHATUAMM BIMCAaHHOIO M LIEHTPAJIBHOIO YIJIA, UCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopaamMu (CeKyIIMMH) M YIJIe MEXIy KacaTelbHOM W XOpJOoW MpHU pelleHUuU
reOMETPUUYECKUX 3a/1a4.

Brnagerp noOHATHMEM ONMCAHHOTO YETBIPEXYTOJIBHMKA, IPUMEHSATH CBOMCTBA OINKMCAHHOTO
YEThIPEXYTOJIbHUKA IIPU PELIEHUH 3aa4.

[IpuMeHATH MOJydEeHHBIE 3HAHHWS HA IPAKTUKE — CTPOUTHh MATEMaTUYECKUE MOJENIH Ul 3a1ad
pealbHOM JKM3HH U TPOBOJWTH COOTBETCTBYIOIIME BBIYHCICHUS C MPUMEHEHHEM MO0J00us W
TPUTOHOMETPHH (TIOJB3YSICh, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K xoHiry o0y4enus B 9 ki1acce 00yJaromuiics MoTyduT CIEAYIOIINE TPEeIMETHBIC PE3yabTaThl:



3HaTh TPUTOHOMETPHUYECKHE (YHKIHUU OCTPBIX YIJIOB, HAXOAUTh C UX IOMOUIBIO Pa3nYHbIC
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELICHUE MPSMOYTOJIBHBIX TPEYroJbHUKOBY»). Haxomuts (c
MOMOIIBIO KAJIBKYJISATOPA) ATMHBI M YIIIBI U1 HETAOIUYHBIX 3HAYECHUH.

[Tonmp30oBaTbes (GopMynaMH TPUBEIACHUS M OCHOBHBIM TPHUTOHOMETPHUYECKHM TOXIECTBOM IS
HAXO0KJICHHUS COOTHOIICHUI MEX/Ty TPUTOHOMETPHYECKIMHU BETHUYNHAMU.

Hcnonp30BaTh TEOPEeMbl CHHYCOB M KOCHHYCOB JUISl HAaXOXKJICHHUS PA3IMYHBIX OSJIEMEHTOB
TPEYTOJIbHUKA («PEIICHUE TPEYTOIbHUKOBY), IPUMEHSATh UX MPH PEIICHUH I€OMETPUIECKUX 3a/a4.

Brnanetp mOHATHSAME peoOpa3oBaHUs 1M0I00Ms, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX (QUTYD.
[Tone30BaThCs CBOMCTBAMH OJO0US MPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH AJIHHBI 1 HAXOAUTH YTIIbI Y
no100HBIX Guryp. [IpuMeHATs CBONCTBA MO00MS B MPAKTUYECKUX 3a/1a4aX. YMETh MPUBOJUTH IPUMEPHI
o100HBIX (PUTYpP B OKPYKAIOIIEM MHUDE.

[Tomp30BaThCs TEOpEMaMu O MTPOU3BEIACHNUN OTPE3KOB XOP/I, O MPOU3BEACHUHU OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonmp30BaThCs BEKTOPaMH, MOHUMATh UX TEOMETPUIECKUH U (PU3MUYECKHI CMBICI, TPUMEHSTh UX B
pelIeHNH TeOMETPHUECKUX B (U3NUECKUX 3amad. [IpUMEHATh CKaJspHOE MPOM3BEICHUE BEKTOPOB IS
HAXOXJICHHUS JUTUH H YTIJIOB.

[Tome30BaThCs METOIOM KOOPAMHAT HA TIOCKOCTH, IPAMEHSTH €r0 B PEIICHHH T€OMETPUICCKUX U
MPAKTUYECKHX 3a/1a4.

Bnamerp TOHATHSAMH TPAaBWILHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JYTH
OKPY)XHOCTH ¥ paJIMaHHON MephI yIiia, YMETh BBIYMCIATH IUIOIMIAIbh Kpyra W ero vacrteil. [IpumeHsTh
MOJTydYCHHBIC YMEHUS B TIPAKTHYECKUX 3a1adax.

HaxomuTh ocu (MM TIGHTPBI) CHMMETPUH (GUTYp, TIPUMEHSTH IBIKEHUS TUNIOCKOCTH B TIPOCTEHIITNX
ClIydasx.

[IpuMeHSTh MOJydeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHE MOJENH AJs 3aaa4
peaibHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM MO0J00Us U
TPUTOHOMETPUYECKUX PYHKITUN (MTOTB3YSCh, T/Ie HEOOX0MMO, KAJIbKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 it cnonmn,oweponse remerprsoon | 14 s b morera LIOK
' P P https://m.edsoo.ru/7f415e2e
BEITUYHH
bu6moreka [IOK
2 T 22 1
PESTONBEIER https://m.edsoo.ru/7f415e2e
[TapannensHbIE NPSIMBIE, CyMMa yTJIOB bubnuorexa [JOK
3 14 1
TpEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMeTprueckue 14 1 bubnuorexa [JOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 II 606 i 4 1
OBTOPCIHG, ODODIIEITE SHARMH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 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 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM (uudposbIe)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q & 12 1
CTPIPEXYTORHIIH https://m.edsoo.ru/7f417e18
2| nponopuionsmmman: oo, nomoGme | 15 1 biiorera L1OK
POTIOPH P > HOA https://m.edsoo.ru/7f417e18
TPEYTOJAbHUKHU
3| mpevtommsons  amoroyomman gun 14 1 bimorera LIOK
peyr a P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX puryp
4 Teopema ITudaropa u Havana 10 1 bubnuorexa [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OTIMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bubnuorexa [JOK
KacarenbHblie kK OkpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY)KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPCIHG, 00OBINCITS SHARMH 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

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (uudposbIe)
Ne i/ Konrtpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHHYCOB. PellieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmonobus. Metpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{1Ha
5 ofpymHocm " rmomy;m, Kpyra. 8 8 Bubnuorexa LIOK
. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
6 JIBYOKEHUS TIOCKOCTH 6 bubamorexa LOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

I'eomerpus: 7-9-e kiacchl: 6a30BbIN YpOBEHb: yueOHUK, 7-9 kinaccel/ AtanacsH JI.C., Byryzos B.®.,

Kamowmrer C.b. u npyrue, Akunonepaoe oomecto «M3natenbcrBo «IIpocBemenuey



