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IHHOACHUTEJBHAA 3AIINCKA

I'eomeTpuss Kak OJMH M3 OCHOBHBIX Pa3[E€iOB IIKOJBHOW MAaTEMAaTUKH, MMEIOIIMM CBOEH LEJbIO
obecrneynTs U3y4eHne CBOICTB M pa3MepoB (GUIyp, UX OTHOLIEHUH U B3aUMHOE PACIOJIOKEHHUE, OIMpaeTCs
Ha JIOTMYECKYIO, JIOKa3aTelIbHYI0 JHHUIO. L[eHHOCTh M3ydeHHs] TeOMETPHH Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHMsl 3aK/IIOYaeTCs B TOM, YTO OOYYAIOIIMHCSA YUYMTCS IPOBOJUTH JOKA3aTeIbHBIC PACCYKICHMS,
CTPOMUTH JIOTMYECKUE YMO3AKIIOUEHUS, JOKA3bIBATh UCTUHHBIE YTBEPXKJIEHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, IIPOBOJIUTH PACCYKACHUS «OT IPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH
oOpaTHBIC YTBEPKICHUS.

Bropoli nenpro U3y4eHHs] TEOMETPUH SIBISIETCS MCIOJIb30BaHUE €€ KAK MHCTPYMEHTA IIPHU PELICHUH
KaK MaTeMAaTUYECKUX, TaK M MPAKTUYECKUX 3aJad, BCTPEUAIOUIMXCA B peanbHON ku3HU. OOydarommiics
JOJDKEH HAy4yUTbCsA OIPENENIUTh T€OMETPUYECKY0 (Urypy, OmucaTh CIOBaMHU [aHHBIM YepTéx WU
PUCYHOK, HAaWTH IUJIONIA[b 3€MEIBHOTO YYacTKa, PAaCCUUTaTh HEOOXOAWMYIO JIMHY ONTOBOJIOKOHHOTO
Kabesns win Tpedyemble pa3Mephl rapaka Jjsl aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTEIbHAS
JUHUA B U3y4yeHHHM reoMeTpud. [lpu pemeHun 3amay NpakTUYECKOrO XapakTepa OOydYarolMHCs YUUTCS
CTPOUTb MAaTEMaTHUYECKUE MOJEIIN PEalbHBIX KU3HEHHBIX CUTYallUl, IPOBOJUTH BHIYMCICHUS U OLIEHUBATh
a/1eKBaTHOCTh IIOJIyYEHHOTI'O PE3yJIbTara.

Kpaiine Ba)XxHO MOAYEPKUBATH CBSI3U F€OMETPUH C APYTUMH Y4eOHBIMHU MpeIMeTaMH, MOTUBUPOBATh
UCIIOJB30BATh OIPEICIICHUS] TEOMETPUYECKHX (UTyp | TOHITHH, JE€MOHCTPUPOBATh IPHUMEHEHHE
IIOJlyYeHHbIX yMEHUIl B (U3UKe M TEXHMKE. ODTH CBS3U HauOoisiee spKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckre COOTHOIIEeHU», «Metox koopaunat» u «Teopema Iudaropay.

VYuebublii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3liesibl  COJEpIKAHUA:
«['eomerpuueckue ¢urypsl U UX CcBOHCTBa», «l3mepeHue reoMeTpuyecKuX BeIMUUH», «JlekapToBbI
KOOP/IMHATBI HA IUIOCKOCTHY, «BekToph», «/IBrkeHus miockoctuy, «IIpeodbpazoBanus nompodus».

Ha uzyuenune yuebHoro kypca «l'eomerpus» orBoaurcs 204 vaca: B 7 kinacce — 68 yacoB (2 yaca B
HeJeno), B 8 kiracce — 68 yacoB (2 4aca B Henenro), B 9 kinacce — 68 yacoB (2 yaca B HEZCIIO).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Hauanensie nonstusg reomerpur. Touka, mpsiMasi, OTpe30K, Jyd. Yroia. Buasl yrios. BepTukanbHbie u
CMeXxHble yribl. buccektpuca yrina. JIomanas, MHOroyroibHuK. llapamnenbHOCTh U NEPIEHIUKYISIPHOCTD
IIPSIMBIX.

Cummerpuunbie ¢urypsl. OcHOBHBIE CBOIWCTBAa OCeBOH cumMeTpuu. llpumepsl cuMMeTpuu B
OKPY’KaOILIEM MUDE.

OCHOBHbBIE TIOCTPOEHHUSI C IOMOLIBIO LUPKYJAss U JuHeiiku. TpeyronbHuk. Bsicota, Meauana,
OuccekTpuca, uX CBOICTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUM TPEyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CBoiicTBa U IpU3HAKU paBHOOEIPEHHOr0 TpeyrojabHuKa. [Ipr3Haky paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa M MpHU3HAKU MapajyiesbHbIX MNpsMbIX. CymMMa yrjaoB TpeyrosiibHMKa. BHemHue yrisl
TPEYrOJIbHUKA.

[IpsimoyronbHbIi TpeyronbHUK. CBONCTBO MEIMAHBI IPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [Ipu3Haku paBeHCTBa NPAMOYTOJBHBIX TPEYIOJIbHUKOB. [IpSMOYrojbHBIM TpPEYroOJIBHHUK C
yriaom B 30°.

HepaBeHncTBa B reoMeTpuy: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM, TEOpEMA O
OospiieM yriie u OOJbIIeH CTOPOHE TpeyroyibHUKA. [leprneHauKysip 1 HaKJIOHHASI.

I'eomeTprueckoe MeCTO TOYeK. buccekTpuca yriia U CEpelMHHBIN NEPNEHIUKYISP K OTPE3KYy Kak
r€OMETPUYECKHE MECTA TOYEK.

OKpyKHOCTb M KpYI, XOpZla M JUaMeTp, UX CBOMCTBA. B3amMHOE pPACHONOXKEHHE OKPYKHOCTH H
npsimoid. KacarenpHast u cekymiass K OKpyXHOCTU. OKpYyKHOCTb, BIMCaHHas B yroji. BrucanHas u
OIMCaHHAasl OKPY>KHOCTHU TPEYTOJIbHUKA.

8 KVIACC

UYersipéxyronpuuku. [lapamienorpaMM, €ro mnpu3Hakd MW cBoWcTBa. YacTHele — cilydau
napajiesIorpaMMoB (IIPIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U cBoiicTBa. Tpamerus, paBHOOOKas
Tpaneuusi, e€ cBoiicTBa U npusHaku. [IpsMoyronapHas Tpanenus.

Meton ynBoenuss wMeauasbsl. llentpanbHas cuMmMerpus. Teopema @aneca u  TeopemMa o
MIPOIOPLIMOHANIBHBIX OTpE3KaXx.

CpenHue TMHMM TPEeyroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[Tonobue TpeyroabHUKOB, K03 duuuent nonodusd. [Ipusnaku nonodus TpeyronbHUKoB. [IpumeHenue
0J100US MPH PEIIEHUH MTPAKTUYECKHX 3a/1a4.

CpoiicTBa muomanel reomerpuueckux Guryp. @DopMmynbl Ui [JIOWAAM  TPEYroJIbHUKA,
napasesnorpamMma, pom6a u tpaneuu. OTHOIIEHHE IUI0IIaaei Mo100HBIX GUryp.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn npaKTUYECKUX 3a1a4.

CuHyc, KOCHHYyC, TaHIM€HC OCTpOro yria IpsSMOYTOJIBHOTO  TpeyrosbHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXK1eCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Brnucannble M 1eHTpaJIbHBIE YIJIbI, YTOJI MEXKIAY KacaTelIbHOM M XOpJAOMW. YTIUIBI MEXAY XOpPAAMH H
CEKyIMMHU. BrimcanHble U ONMCaHHBIE YETBIPEXYTONIBHUKU. B3anMHOE pacnoioKeHue ABYX OKPYKHOCTEH.
Kacanue okpyxnocteil. O0mine kacareiabHble K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunHyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@opMyIIbl TPUBEACHUS.

Pemenue TpeyronpHUKOB. TeopeMa KOCHHYCOB M TEOPEMA CUHYCOB. PelleHre npakTHYecKuX 3a1ad ¢
HCIOJIb30BaHNEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.

IIpeoOpaszoBanue nogobdus. Ilogobue cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema o mpousBeeHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUH OTPE3KOB CEKYIINX, TEOPEMA O
KBaJlpaTe KacaTeIbHOM.

Bekrop, anuHa (MOIyNb) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, MPOTHBOIOJIOXKHO HaIpaBJICHHBIE
BEKTOPBHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpallMyd Haja BeKTopamH. PaznoxkeHue



BEKTOpa M0 JBYM HEKOJUIMHEApHBIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE TPOU3BENEHNE BEKTOPOB,
MIPUMEHEHHUE JIs1 HAaXOXACHUS JJIMH U YTJIO0B.

JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTH. YPaBHEHHs IPSMOM M OKPY:KHOCTH B KOOpAMHATaXx,
MEPECEUEHNE OKPYKHOCTEN U NMPSIMBIX. METOl KOOpAMHAT U €ro MIPUMEHEHNE.

[IpaBuibHBIE MHOrOYroJabHHUKHW. [[nmuHa OKpyKHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JIUTMH AYT OKpyx)HocTel. [limomane kpyra, cekTopa, CEerMeHTa.

JIBIDKEHHsSI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUHM (uryp (dsieMeHTapHbIE TNPEACTABICHUS).
[TapannensHbiii iepenoc. [1oBopoT.



INIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«"EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yIbTAaThl OCBOCHUS MPOTrpaMMbl yueOHOT0 Kypca «I'eoMeTpus» XapakTepu3yloTcs:

1) naTpuoTH4YeCKOEe BOCIIUTAHME:

MPOSBIICHUEM HMHTEpeca K NPONUIOMY M HACTOSIIEMY pPOCCHUICKON MaTeMaTHUKH, HEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKCHHUSIM POCCHUMCKMX MATEMAaTUKOB M POCCHUIMCKOM MaTEMaTHUYE€CKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKaX W MPUKIATHBIX cepax;

2) rpaIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIUTAHNE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00s13aHHOCTEN TpaklaHWHA U peau3aliy ero 1npas, NpeCTaBICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPAXKIAHCKOTO
oOmecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO STUYECKHUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHCHHEM JIOCTIDKEHWH HAayKd, OCO3HAHHEM Ba)XHOCTH MOPATBHO-ITHUYECKUX
MIPUHIIMIIOB B ACSITEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaAHME:

YCTaHOBKOM Ha aKTHBHOE YydYacTHE€ B pEIICHUM MPaKTHUYECKUX 3aJad MaTeMaTU4yecKoil
HaIPaBJIEHHOCTH, OCO3HAHUEM BaYKHOCTH MAaTEMAaTUYECKOr0 00pa30BaHUs HA MPOTSKECHUU BCEH KUZHH IS
yCIenTHoM NpodeCCHOHaIbHON NEATEeIbHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHHWEM WHIAMBUIYAILHOH TpaeKTOpuH OOpa30BaHUS W JKU3HCHHBIX IIAHOB C YYETOM JIUMYHBIX
MHTEPECOB U 00IECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY M OSCTETHUYECKOMY BOCHPHATHIO MAaTeMaTUYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHNUN, YMEHHUIO BUJIETh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIIMECH B JEATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UYeIOBEKa, MPHUPOAbI U OOIIecTBa, MOHUMAaHUEM MAaTeMaTUYeCKOW HAyKU Kak
cepbl YeIOBEUECKON NEATEIBHOCTH, JTAloB €€ pPa3BUTHS M 3HAYUMOCTH JJII PA3BUTHUS IHMBUIN3AINH,
OBJIAJICHHEM SI3bIKOM MAaT€MaTUKU M MaTeMaTHYeCKOW KYJIbTYpOH KakK CpeACTBOM IIO3HAHUS MUDA,
OBJIAJICHUEM MPOCTEHIIIMMHU HABBIKAMU UCCIIE0BATEIBCKOM IS TEIILHOCTH;

6) ¢usnueckoe BocnuTanue, (GopMUpOBAHHE KYJLTYPHI 310POBbSI M IMOLHMOHAJILHOIO
os1aromostyums:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTH4YecKHe 3HaHUS B HUHTEpecax CBOEro 370pPOBBS, BEACHUS
3JI0pOBOT0 00paza >KM3HH (30pOBOE NMUTaHHE, COATAaHCUPOBAHHBIN PEXHUM 3aHIATUNA M OT/bIXA, pEryisipHas
¢dbusnueckas akTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedrekcuu, MPU3HAHWEM CBOETO IMpaBa Ha
OIUOKY U TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

OpUEHTAIMEeH HA MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUHN JIJIsl pelieHus 3a7a4 B 001aCTH COXPAaHHOCTH
OKpY>Karolen cpeabl, MIIaHUPOBAHMSI TIOCTYNKOB M OLIEHKH X BO3MOXHBIX TOCTEACTBUIM JIJISl OKPYKAroIIen
Cpelibl, 0OCO3HaHHEM TII00aTbHOTO XapaKTepa SKOJIOTUUECKUX MPOOIeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHAIOIMMCS YCIOBHUSAM COIHAILHONH M MPUPOIHOI cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPENACIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO AESITeTbHOCTh, B TOM YHWCJIE YMEHHE YUUTHCSA Yy APYTUX JIOACH,
PHOOpPETaTh B COBMECTHOM JISATEIIHHOCTH HOBBIC 3HAHWMS, HABBIKA U KOMIICTCHITUN U3 OIBITA JIPYTHX;

HE00XOIMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHWI, B TOM 4ucie GOPMYyIUPOBATh UAEU, TOHSATHUS,
TUTIOTE3bI 00 00BEKTAX W SIBJICHUSIX, B TOM YHCIIC paHEe HEM3BECTHBIX, OCO3HABATH JIe(DUIINTHI COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlUI0, BOCIHPHUHUMATh CTPECCOBYIO CHUTYaIllMIO Kak
BBI30B, TPEOYIOIMINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U JACUCTBUS, (GOPMYTUPOBATH U
OIICHUBATH PHCKU M MOCIICACTBHS, (OPMHUPOBATH OIIBIT.



METANIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHHBePCAJIbHbIE YUeOHbIE AeiCTBUS
Ba3oBble JJornyeckue aeicTBHA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKUX OOBEKTOB, MOHSITHU,
OTHONIICHUNA MEXAy WOHITHSIMH, (DOPMYIHpPOBATH OINpEACTICHUS TIOHATHUH, YyCTAaHABJIMBATH
CYLIECTBEHHBI MpPU3HAK KiIaccU(UKAIMKM, OCHOBAaHUS Jsi O0OOIICHMS W CpPaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATH, (opmynupoBaTh W  NpeoOpa3oBbIBaTh  CYXKACHHS:  yYTBEpAUTENbHbIE U
OTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M WM MPOTUBOpEUHs B (DaKTax, JaHHBIX,
HAONIIOJICHUSAX W YTBEPKACHHSIX, IpeAjaratb KPUTEPUH JMJIsS BBISABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JenaTh BBIBOJBI C  HUCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U  HWHIYKTHUBHBIX
YMO3aKIIYeHHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh JOKA3aTEIhCTBA MATEMATUICCKUX YTBEPKIACHHUH (MIPSAMBIC U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENIbHO ~ HECJIOXKHBIC  JIOKA3aTelIhCTBA  MAaTEeMaTHYeCKHX  (aKTOB, BBICTpAaUBATh
apryMeHTaluio0, TMPUBOJAUTH TMPUMEPHl U  KOHTPIPUMEpPHI, OOOCHOBHIBAaTH COOCTBEHHBIE
paccyxieHus;

BBIOMpaTh crmoco0 pemieHust y4eOHOM 3ajaud (CpaBHHUBATh HECKOJBKO BapUAHTOB peEIICHMUS,
BbIOMpaTh HanboJiee MOAXOSAIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

UCIIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHUSL, ()OPMYIHUPOBATH BOIPOCHL,
bUKCHpYIOIIME TPOTUBOpEYHE, MPOOIEMy, CaMOCTOSTEIbHO YCTAHABIMBATH MCKOMOE M JIAHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IPOBOANUTH IO CaMOCTOSITENIEHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIH HSKCIEPHUMEHT, HEOOIbIIoe
UCCJICJOBaHHE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHYECKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKIY COOO0M;

CaMOCTOSTENILHO  (pOpMYIHpOBaTh OOOOINEHHS ¥ BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaAOJIOCHUS, UCCIIEOBAaHUs, OLIEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB M
0000IIEHNI;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIEcCa, a TaKXKe BBIABUIaTb HPEINOJOXKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIMH, JTAaHHBIX, HEOOXOJUMBIX JJISl pEIIeHUs
3ajauu;

BbIOMpPATh, aHAIW3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3TUUYHBIX
BUJIOB U (JOPM IPECTABICHMUS;

BbIOMpaTh (POpMY MpeACTaBlIeHUs MHPOPMALMU U WIIIOCTPUPOBATh pellaeMble 3a7aud CXEeMaMu,
auarpaMmmamu, HHOUM rpadukoi 1 uX KOMOMHALMSIMU;

OLIEHUBATh HAAEKHOCTh HMHPOPMALMU IO KPUTEPHUSIM, MPEUIOKEHHBIM  YUYUTEIEM WM
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KomMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe el CTBHUS:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY)KJICHHS B COOTBETCTBHM C YCJIOBUSAMH U LEISAMH OOIIECHUS,
SICHO, TOYHO, TPAaMOTHO BBbIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTax, /1aBaTh
MOSICHEHMSI 110 XO/1y pElIeHHs 3a/1a4l, KOMMEHTHPOBATh MOJIyYE€HHBIH pe3ybTaT;

B X0JIe 00CYXKICHHUS 33JaBaTh BOIPOCHI 1O CYIIECTBY 0OCYKIaeMOi TeMbl, TpOOIEeMbl, peraeMoi
3a/1a4uM, BBICKa3blBaTh WJEH, HAICJICHHbIE Ha IOMCK PEIICHHUs, CONOCTaBISATH CBOU CYXKAECHUS C
CYXKACHUSIMH APYTUX YYAaCTHUKOB JUaora, OOHapyKHWBaTh pa3Muue W CXOJCTBO MO3UIUH, B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEJCTaBIsATh  pe3yNbTaThl  pelIeHUs 3aJauyd, OKCIEpUMEHTa, WCCIENOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (pOpMAT BBICTYIJICHHS C YU4ETOM 3a/au MPEe3eHTAlUU U 0COOEHHOCTEH
ayTUTOPHH;



® T[IOHUMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U WHIMBUAYAIBHON paOOTHI MPU PEIICHUU
y4eOHBIX MaTEeMaTHYECKUX 3a]1aY;

® [PUHUMATh IIEIh COBMECTHOM JAESITEIBHOCTH, TUIAHUPOBATh OPraHU3aIlUI0 COBMECTHOW paboOTHI,
pacrmpenenaTh BUABI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U Pe3yJbTaT paboThl, 00001IIaTh
MHEHHS HECKOJIbKUX JIIOACH;

® y4acTBOBAaTbh B I'PYIIIOBEIX (hopMax paboThl (0OCYXIACHUS, 0OMEH MHCHHSIMH, MO3TOBBIC IITYPMbI U
JPYTHUE), BBIMOJIHATH CBOIO YacTh paOOTHl U KOOPJAMHHPOBATH CBOU JICHCTBHS C APYTHMMH YJ€HAMU
KOMaH/pl, OIICHMBATh KAaueCTBO CBOETO0 BKIaga B OOMHUNA MPOAYKT IO KPUTEPUSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranmusanus:
® CaMOCTOSITEIBHO COCTaBJIATH IJIaH, AJITOPUTM pEIlIeHus 3a7aun (UM €ro 4acTh), BHIOMpATh CIIOco0
peleHust ¢ y4€TOM HMMEIOIIMXCSl PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATH U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHQOpMAIIHH.
CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:
e BIaJeTh crnocob0aMu CaMONPOBEPKH, CAMOKOHTPOJS Ipollecca W pe3ylibTraTa pelieHus
MaTeMaTHYeCKOH 3a7auu;
® IIpEeABHUJETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PELICHUHU 3a/1a4, BHOCUTh KOPPEKTUBHI B
JEeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAliIGHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OIEHMBATh COOTBETCTBUE pe3yJbTaTa ACSITENbHOCTH MOCTABICHHOW LIETH U YCIOBUSM, OOBICHSITH
NPUYMHBl  JOCTHUKEHHUSI WJIM HEJAOCTH)KEHUS IIeJI, HaXOJUTh OMHOKY, [aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJBTATHBI

K xonity 00yuenus B 7 kjiacce 00y4aromuncs MoayquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Pacrio3naBaTh W3y4YeHHBIE TeOMETpUYecKue (UTyphl, ONMPENeIsITh MX B3aUMHOE PACIOJIOKEHUE,
n300pakaTh TeOMETPUYECKHE (PUTYPBI, BHIOIHATH YEPTEKH MO YCIOBHUIO 3a7auu. M3MepsTh JIMHEHHbBIE U
YIJI0BBIE BEJIMUMHBI. Pemars 3ajaun Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHOMN JKU3HU, pa3MEpOB
MPUPOJHBIX 00BEKTOB. Pa3inuuaTe pa3mMepbl 3TUX 0OBEKTOB MO MOPSIIKY BETHUHHBI.

CTpouth 4epTeKU K T€OMETPUUECKUM 3a/1adaM.

[Tonp30BaTbcsi NpHU3HAKAMHM PABEHCTBA TPEYTrOJBHUKOB, HCIOIb30BATh MPU3HAKU M CBOMICTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB IPU PELICHUH 3a]1a4.

IIpoBOAUTB JIOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs MpU3HAKAMM PABEHCTBA MPSMOYTOJbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAHBI,
MPOBEAEHHOM K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIIEHUH T'€OMETPUUYECKUX 3a/1a4.

Onpenensite NMapajuieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble O0Opa3yeT ¢ HUMM CeKyIlasl.
Onpenenars NapaieNbHOCTh MPSAMBIX C MOMOILIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJIHOM MpPsIMOM 10
TOYEK APYrod MPSMOM.

Pemats 3a1aun Ha kieT4aroit Oymare.

[IpoBOANUTH BBIYKCICHUS M HAXOAUTh YHUCIOBbIE U OyKBEHHBIC 3HAYEHHUS YTJIOB B TE€OMETPUUYECKHUX
3a/layax C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB,
00pa30BaHHbBIX MPU MEPECEUEHUH ABYX MapauIeIbHBIX MPSIMBIX ceKyllei. Pemary npaktuyeckue 3aaun Ha
Hax0JIEHUE YTJIOB.

Bnagers moHSATHEM T'€OMETPUUECKOTO MecTa TO4YeK. YMEThb OMNpeNeNaTh OHCCEKTpUCy yria Hu
CepeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FTeOMETPUUYECKHE MECTA TOUEK.

DopMyIMpoBaTh OMPEEIICHNs OKPYKHOCTU U KPYTa, XOpAbl U TUaMETpa OKPY>KHOCTH, MOJIb30BAThCA
MX CBOMCTBaMHU. YMETh MIPUMEHSTH 3TU CBOMCTBA MPU PEILLICHUHU 3a/1a4.

Bnagerp moHsTHEM OMNMCAHHOM OKOJO TpPEYroJibHUKa OKPYXKHOCTH, YMETh HaXOAWThb €€ LIEeHTP.
[Tonb3oBatbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKaloTCs B OJTHOM TOYKE, U O
TOM, YTO CE€PEIUHHBIE NEPIICHIUKYIIAPBI K CTOPOHAM TPEYroJIbHUKA IIEPECEKAOTCS B OJJTHOM TOUKe.



Brnaners nmoHsATHEM KacaTeIbHOW K OKPYKHOCTH, IOJIb30BAThCA TEOPEMOW O MEPIECHAUKYISIPHOCTH
KacaTeNnbHOU U paguyca, IPOBEAEHHOIO K TOUKE KACAHU.

ITonp30BaTbCsl NPOCTEUINUMU TE€OMETPUYECKUMU HEPAaBEHCTBAMHU, IIOHMMATh HUX IPAKTUYECKUU
CMBICII.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHUS € IIOMOILBIO LIUPKYJIS U IUHEHKH.

K koHIy 00ydeHus B 8 ki1acce 00y4aroImuics MoJIyduT Caelyrolue NPeIMETHbIE Pe3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BUJbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10Jb30BaThC UX CBOMCTBAMHU
IIPYU PELICHUN T€OMETPUYECKUX 3a1a4.

[IpuMeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI MEIUAH TPEYroJIbHUKA (LIEHTpa Macc) B PELLICHUY 3ajau.

Bnagers moHATHMEM CpelHEH JMHMM TPEYrOJbHMKA M Tpaleluy, IPUMEHATh WX CBOWCTBA IIPH
peuieHuu reomerpudeckux 3anad. [lons3oBarbes Teopemon Qasieca U TEOPEMOW O HMPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUS IPAKTUYECKUX 3a1ad.

[TpuMeHATH MPU3HAKH MTOJO0US TPEYTOJILHUKOB B PEIIEHUH TEOMETPUIECKUX 3a]1a4.

ITonp3oBatbes Teopemoit [Iugaropa 11 pemeHuss reoMeTpUUecKuX M MpakTU4Yeckux 3agad. CTpouThb
MaT€MaTU4YeCKyl0 MOJENIb B IPAKTUYECKUX 3aJadaX, CaMOCTOATEIBHO JelaTb 4YEepTEK M HaXOIUTh
COOTBETCTBYIOILIUE JJINHBL.

Biagers NOHATHSAMHU CHUHYCA, KOCHHYCAa M TaHI€HCA OCTPOrO YIJIa IIPSIMOYIOJIBHOIO TPEYrOJIbHUKA.
ITosp30BaTbCs STUMU MOHATUAMU JJIS PELICHUS IPAKTHYECKUX 3a1a4.

Bbraucisare (pa3auyHbIMU CIIOCO0AMHM) TUTOIIAh TPEYTOJBHUKA U TUIOMIAIH MHOTOYTOJIBHBIX (UTYp
(mosp3ysich, Ize HEOOXOIUMO, KalbKyliATOpoM). IIpuMeHATh NOJy4YeHHbIE yMEHHUS B INPAKTHYECKUX
3a/1a4ax.

BnageTs NOHATUAMYU BIMCAHHOIO U LEHTPAIBHOIO yIJa, UCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX YIJIAX,
yriax MEeXJy XOpAaMHy (CEeKYLUIMMH) U YIJIe MeXAy KacaTeJbHOM U XOpJOoW MpU pEelIeHUH T€OMETPUUYECKUX
3az1ad.

Biagere 1NOHATMEM  ONMCAaHHOTO  YETHIPEXYTOJIbHUKA, IPUMEHATH CBOWCTBA  OIIMCAHHOI'O
YETBIPEXYTOJIbHUKA [IPU PEIICHUH 3a1a4.

[IpuMeHATH IMOJTy4YEHHBIE 3HAHUSA HA IPAKTUKE — CTPOUTH MATEMaTUYECKHE MOJAEIN Ui 3aaad
peanbHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOLIME BEIUMCIICHUS C IPUMEHEHUEM MOA00MS U TPUTOHOMETPUHU
(TIONTB3YSCh, T1Ie HEOOXOUMO, KATBKYIIITOPOM).

K koHIly 00yueHus B 9 kiacce o0y4yaroImuiics MOIyduT CIeAyIOIINe IPeAMETHbIE pe3yIbTaThl:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C HUX IOMOIIBIO pa3jIHyYHbIC
3JIEMEHTHI NPSAMOYTOJIBHOTO TPEYrojbHHUKA («pEeLIeHHe MpsIMOYroJbHBIX TPEYroJbHUKOBY»). Haxomuts (c
MTOMOMUIBIO KaJbKYJIATOPA) ATUHBI U YIJIbI 1711 HETAOIMUHBIX 3HAUYEHUI.

ITonp3oBaTbes (hopMyaamMHu TPHUBEIEHHS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXAECTBOM IS
HAax0KJICHNs COOTHOILEHUI MEXIy TPUTOHOMETPUYECKUMU BETMYNHAMU.

Hcnonp30BaTb TEOPEMBI CHHYCOB M KOCHUHYCOB JUI HaXOXICHUSA PA3JIMYHBIX DIEMEHTOB
TpEeYrojbHUKa («peleHUe TPEYTroJIbHUKOBY), IPUMEHSTh UX MPU PEIICHUH F€OMETPUUECKUX 3ajau.

Brnanets moHsTHAMHU NpeoOpazoBaHMs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYD.
[Tonb30BaTbes cBOMCTBAMM MOAOOMS MPOU3BOJIBHBIX (DUTYP, YMETh BHIYMCIAThH JAJIUHBI U HAXOAUTH YIJIBI Y
noJ1o0HbIX (uryp. IIpumensaTs cBoiicTBa MoJ00Ms B MPAaKTUYECKUX 337adax. YMETh MPUBOAUTH INPUMEPHI
MOI00HBIX (PUTYP B OKPYKAIOIIEM MUDE.

ITonb30BaTbCs TEOpEMaMH O MPOU3BEACHUU OTPE3KOB XOPI, O IMPOU3BEIECHUU OTPE3KOB CEKYLIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMH, MOHUMATh WX T'€OMETPUUECKUN U (PU3MUECKUI CMBICH, MPUMEHATh UX B
pElIeHNN TeOMeTpUYEeCKUX M (pu3mueckux 3agad. [IpuMeHsTh cKalipHOE MPOU3BEAECHHE BEKTOPOB IJIf
HAaxO0KJICHUs [UIUH U YIJIOB.

[Tonp30BaTbCst METOAOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHATH €r0 B PEIICHHH N'€OMETPUYECKUX U
MIPaKTUYECKUX 3a]1a4.

BiageTs NOHATUAME NMPaBUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI 1YyTH OKPYKHOCTH
U pauaHHOW MeEpbl yria, YMETh BBIUUCIATH IUIOIIAAb Kpyra M ero 4yacrei. IIpuMeHATh mosydeHHbIE
YMEHUS B IPAKTUYECKUX 3a7a4aX.

HaxoauTe ocu (MM LEHTPBI) CUMMETPUH (GUTYp, IPUMEHATH JBUKEHUS IJIOCKOCTH B MPOCTEHIINX
ClIyyYasix.



IIpuMeHATHh IOJTY4YEHHBIE 3HAHUSA HA IIPAKTUKE — CTPOUTH MATEMaTUYECKHE MOJCIH Ul 3anad
peanbHOM JKM3HM W NPOBOJUTH COOTBETCTBYIOIIME BBIYUCIEHHMS C IPUMEHEHHEM Moxo0us U
TPUTOHOMETPHUYECKUX (PYHKLUH (MTOJIB3YSICh, I/Ie HEOOXOIUMO, KAIBKYIIITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos SeTpo ¢ (undposLIe)
. JIEKTPOHHBIE (11 BbI
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero KouTpoabHubie IIpakTnyeckue 06DAI0BATENBHEIE PECYPChE
padoThI padoThI
L coorerma Hamepemie reowerpmaconn 14 Bubmiorexa LIOK
’ P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
Bbu6nuoreka [IOK
2 Tpeyronpimkn 22 . https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBbIE, CyMMa YIJI0B 14 1 bubnuoreka [JOK
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnmnoreka [HOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bu6mmoteka [IOK
5 [ToBTOpeHME, 0000IIIEHNE 3HAHUI 4 1 https://m.edsoo.ru/7f415e2¢
OBILIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 4 0
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https://m.edsoo.ru/7f415e2e
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8 KJIACC

K
Ne i/ HaumeHoBaHue pa3/esioB U TeM MPOrPpaMMbl IgﬂHqCCTBO o | I J1eKTpoHNbIe (M pPOBLIE)
) pas3ja porp Beero OHTPOJIbHbIE pPaKTH4YeCcKHe 06pA30BATE/BHbIE PECYPCHI
padoThI padoThI
N bubnuorexa [{OK

1 HeTbIpExyrob ikt 15 L https://m.edsoo.ru/7f417e18
Teopema ®aneca u TeopeMa o

2 MIPOIMOPIIMOHANIBHBIX OTPE3KaxX, MOJ00HBIC 14 1 ]I'?tPtIS;I'I;I/(r)rT]eeIijas(])_E)orIj/7 f417018
TPEYTOJIbHUKHU — :
[Tnomans. Haxoxaenue miomanein

3 TPEYrOJIbHUKOB U MHOT'OYTOJIbHBIX (hUryp. 14 1 E:tlgg'lflﬁee%ig)orllf/? f417018
[Tnomaayu moxoOHBIX Guryp — :

4 Teopema [Mudaropa n Havana TPUrOHOMETPHH 11 1 E:tlgg'lflﬁee%ig)orllf/? f417018
VYTl B OKpYKHOCTU. BrincaHHbIe U ONMCaHHBIC

5) YEeThIPEXyroJbHUKN. KacaTrenpHble K OKPYKHOCTH. 10 1 E:tlgg'lflﬁee%ig)orﬁ/? f417e18
Kacanue okpyxHocTeit EE— '

6 [ToBTOpeHME, 0000IIEHNE 3HAHUI 4 1 ﬁtptlggl;ll(r)r:eelijasc])iorllf/7 f417e18

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KJIACC

KoanuecTBo 4acoB

. JueKkTpoHHbIe (UU(POBHIE)
Ne ni/m HaumeHoBaHuUe pa3aesioB U TeM MPOrpamMm Beero KonTpoabHbIe IpakTuyeckue 06pa3oBaTEbHbIE peCypehl
padoThI padoThI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 12 1 bubmmoreka [IOK
CHHYCOB. PellieHre TpeyroisHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoOpazoBanue moaodus. Merpuyeckue 7 1 bubmuorexa [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6nmoreka [IOK
3 Bexroper 13 . https://m.edsoo.ru/7f41al2c
4 JlexapToBBbI KOOPAMHATHI HA IIJIOCKOCTH 11 1 Eggg%%e;jii?’ﬁﬂ £41a12¢
[IpaBuiibHBIE MHOTOYTONIBHUKH. [lTMHA Bubnmorexa [IOK
5 OKPYKHOCTH | IUIOMIAAb Kpyra. Beraucienne 8 https://m.eds00.ru/7f41a12c
[IoIagen — :
bubmuorexa [JOK
6 JBHskCHUS IOCKOCTH 8 . https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 9 1 bubnnoreka IIOK
3HaHHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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