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HOACHUTEJBHASA 3AIIMCKA

I'eomeTpust Kak OIMH W3 OCHOBHBIX Pa3/ielOB HIKOJIBHON MaTeMaTHKH, UMEIOLINH cBOei
LENbI0 00ECIeYNTh H3Y4YEeHHE CBOWCTB M pa3MepoB (UTYp, WX OTHOWICHWHA ¥ B3aUMHOE
pacroyio’keHue, OMMpaeTcs Ha JIOTMYECKYIO, J0Ka3aTelbHYI0 JUHUIO. LIeHHOCTh H3ydeHus
TeOMETPUH Ha YPOBHE OCHOBHOTO O0IIEr0 00pa30BaHUs 3aKII0YACTCS B TOM, YTO OOyUYaromuics
YUUTCSI TPOBOJUTH JIOKA3aTENIbHbIE PAaCCYKICHUs, CTPOUTh JIOTMYECKHE YMO3aKIIOUCHHMS,
JIOKa3bIBaTh HMCTHUHHBIC YTBEPXKICHHS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJHTH
paccykIeHusl «OT MPOTUBHOTO», OTIMYATh CBOMCTBA OT NMPHU3HAKOB, (OPMYIUPOBATH OOpaTHbIC
YTBEPIKICHHS.

Bropoii 1ienpio u3yueHust FeOMETPUH ABISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA MpHU
pelIeHNr KaK MaTeMaTHYeCKHX, TaK M TMPAKTHUYECKUX 3a7ad, BCTPEYAIONIMXCS B pPEaNbHOU
xu3HU. OOydaroluiics MOJHKEH HAYYHUTBhCS OIPENENIUTh T'€OMETPHUECKylo (urypy, omucarb
CJIOBAaMH JAaHHBIA YepTEX WM PUCYHOK, HAWTH TUIOMAAb 3E€MENBHOTO YYacTKa, PAacCUUTATh
HEOOXOAMMYIO JJIMHY ONTOBOJOKOHHOTO Kalens mium Tpedyemble pa3Mmepbl Tapaxka Jis
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpas, BBIYMCIMTENbHAS JIMHUS B U3yYCHUH I'€OMETpPHUHU.
Ilpu pemeHun 3agad  MPAKTHUECKOrO0  XapakTepa OOy4aroIIMiCS  Y4UTCS  CTPOMTH
MaTeMAaTU4YECKHE MOJIENIHM pPEAbHbIX MKU3HEHHBIX CHUTyallUd, IPOBOJUTH BBIYUCICHUA U
OLICHUBATh AJICKBATHOCTH MOJYYEHHOTO Pe3yIbTaTa.

Kpaiine BakHO NOJUEPKUBATH CBS3M TEOMETPUU C APYIMMH y4eOHBIMH IpeAMETaMH,
MOTHBUPOBATh  MCIIOJIB30BaTh  ONpEICNICHUS TEeOMETpUYEeCKHMX (GUryp W IOHATHI,
JI€MOHCTPUPOBATh NPUMEHEHHE TIOJIYYEHHBIX YMEHUH B (U3UKE U TEXHUKE. DTH CBsI3U Haubosee
SPKO BUJHBI B TeMax «Bektopbn», « TpUroHoMeTpuyecKkiue COOTHOMECHHD», «MeTo1 KOOPIMHATY
u «Teopema [Tudaropay.

VY4eOHbIil Kypc «l'€oMeTpus» BKIIOYAET CIIEIYIOIIME OCHOBHBIE Pa3/eiibl COJAEPKAHUS:
«['eomerpuueckue ¢Gurypsl M uX CBOHCTBa», «l3MepeHHE TIeOMETpPUYECKHX BEIUYHHY,
«/lexkapToBBl  KOOpAMHATHI HAa  IUIOCKOCTH», «BexTopb», «/IBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOI00US.

Ha uszyuenue yuebHoro kypca «I'eomerpusi» orsoaurcsa 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Heneno), B 8 Kitacce — 68 yacoB (2 yaca B Hejelno), B 9 kinacce — 68 vacos (2 yaca B
HEJIETIO).



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Hauanenuble nonsitust reomerpuu. Touka, mpsiMasi, OTpPE3OK, Jyd. Yrou. Buubl yrios.
Beprukanbubsle ©  cMexHblE yrabl. buccekrpuca yrima. JlomaHas, MHOIOYrOJIbHUK.
[TapamienbHOCTh M NEPIIEHIUKYISAPHOCTD MPSIMBIX.

CummeTtpuunsle ¢purypbsl. OCHOBHBIE CBOMCTBaA 0ceBOi cummeTpu. [Ipumepsl cumMeTpun
B OKPYXarolleM MHpE.

OcCHOBHBIE TIOCTPOEHHUSI C NOMOLIbIO LMPKYId M JuHeiku. TpeyronpHuk. Beicora,
MeaMaHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEApEHHBII 1 PAaBHOCTOPOHHUH TPEYTroNIbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CoiicTBA W TpHU3HAKK PABHOOEAPEHHOTO TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJILHUKOB.

CBolicTBa M NPU3HAKY NapaJIeNbHbIX NpsAMbIX. CymMMa yrioB TpeyrojbHHKa. BHemHune
YTIIbI TPEYTOJIbHUKA.

IIpsimoyronbHbI  TpeyroiabHUK. CBOHCTBO MeIUaHbl MPSIMOYTOJBHOIO TPEYrOJbHUKA,
NpOBEAEHHOM K rumnoreHys3e. IIpusHaku paBeHCTBa MNPSMOYTOJBHBIX  TPEYTOJIbHUKOB.
[IpssMOYTONIBHBIN TPEYTOIBHUK C yriioM B 30°.

HepaseHcTBa B reoMeTpun: HEPABEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema 0 0oJIbIlIeM yriie U O0NblIel CTOpoHe TpeyronbHuKa. [lepneHuKysp 1 HaKJIIOHHas.

['eomeTpruueckoe MecTo TOYEK. buccekrTpuca yriia M CEpeIMHHBIA INEPIEHIUKYISAp K
OTPE3KY KaK F€OMETPUUECKHE MECTa TOYEK.

OkpyXHOCTb U Kpyr, XopAa M JAHaMeTp, HUX CBoiicTBa. B3ammHoe pacnosiokeHue
OKpYXHOCTH M mpsiMoil. KacarenbHast U cekymas K OKpykHOCTU. OKpYKHOCTb, BIIMUCAaHHas B

yroi. BnimcaHHas u onmcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.
8 KVIACC

UYereipéxyronbHuku. Ilapamnenorpamm, ero npusHaku U cBoMcTBa. YacTHble ciydau
napasuienorpaMMoB (IpsIMOYTOJIBHUK, poMO, KBaJaparT), UX HPU3HAKW U cBoicTBa. Tpanmerus,
paBHOOOKas Tpameuus, e€ cBoMCcTBa U npu3Haku. [IpsimoyrosbHas Tpanenus.

Meton ynBoenust menuansl. LleHTpanbHas cummerpus. Teopema QPaneca u teopeMa o
MIPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue nTMHUM TPEYTrobHUKA U Tpaneuuu. LleHTp macc TpeyroypHuka.

[Momobue TpeyronbHUKOB, KO3QduIMeHT momaoous. [IpusHaku mogo0us TpeyroibLHUKOB.
[IpumeHeHne nogo0Ms PH PeLICHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa 1wiomaneil reomerpudecknx ¢Guryp. @opMyisl UIsl TIOMAANA TPEYroJbHHKA,
napaenorpaMma, pom6a u tpanenuu. OTHOILIEHHE TUTONaAel OJO0HBIX (Uryp.

Brruncnenue miomazeil TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema IIucdaropa. IIpumenenue teopemsl Iludaropa mpu pemeHuM NPaKTUYECKUX
3a/1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO yIJla MPSMOYTOJBHOIO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECCTBO. Tpuronomerpudeckue pyakuuu yrios B 30, 45 u 60°.

BricaHHble M LIEHTpaJIbHBIE YIUIBI, YTOJ MEXIY KacaTeJIbHOM M XOpAOW. YTIIBI MEXIY
XOpAaMM U CEeKylMMM. BrucanHele U onucaHHbIE YeTBIPEXYTrOJIbHUKH. B3aumHoe
pacmonoxxeHue IByX OKpyxkHocTted. Kacanume okpyxnocteid. OOmme KacaTelabHblE K JBYM
OKPYKHOCTSIM.

9 KVIACC



Cunyc, xocuHyc, TaHreHc yriaoB or 0 mo 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TOXeCTBO. POPMYIIbI IPUBEIECHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB UM Teopema CHUHYCOB. Pemenue
MPaKTUYECKHX 3a]1a4 C UCIIOJIb30BaHUEM TEOPEMbl KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpa3zoBanue nogo6us. [logobue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOP/, TEOPEMBI O MIPOU3BEIECHUN OTPE3KOB CEKYIIHX,
TEOpeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOAYNb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, IPOTHBOIOJIOXKHO
HaIIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpALMU Haj
BeKTOpamu. PasnoskeHne BeKTOpa 1o JIByM HEKOJUIMHEAapHbIM BekTopaM. KoopamuHaTel BEKTOpA.
CkanipHO€ NTPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JJIs1 HAX0XK/IEHUS JIJIUH U YIJIOB.

JlekapToBbl KOOpPAWHATBI Ha IIOCKOCTH. YPaBHEHUS MNPSIMOM M OKPY)XKHOCTH B
KOOpJAMHATaX, epeceYeHne OKPY>KHOCTEHN U MpsMBIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHUE.

IIpaBriibHBIE MHOTOYTOJIBHUKH. [JIMHA OKpYKHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIUH YT OKpykHOCcTel. [Inomane kpyra, cekropa, CerMeHTa.

JIBMDKEHMSI IJIOCKOCTH M BHYTPEHHHE CUMMETPUH (UTYp (3JIeMEHTapHbIE MPE/ICTABICHNUA).
[TapannensHbii nepenoc. [1oBOpoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHoCTHBIE Ppe3yJbTAaThl OCBOSHHUS MpOrpaMMbl ydeOHOro Kypca «leomeTpus»
XapaKTePU3YIOTCS

1) naTpuoTHYecKoe BOCIUTAHHE:

MPOSIBIICHUEM HWHTEpeca K TMPOLIUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTuKH,
LIECHHOCTHBIM OTHOLIEHHEM K JOCTHMXKCHHUSIM POCCUHCKUX MATEMAaTUKOB M POCCUHCKOMN
MaTeMaTHYECKON IIKOJIbI, K UCTIONIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HayKaX W MPHUKIAIHbBIX
chepax;

2) rpakaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA M peall3allid €ro Tpas,
Ipe/CTaBJIeHHEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOIENYp TPakIaHCKOTro olmiecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYXXKIEHUIO ITHYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTHKEHUMN
HAYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpy10BO€e BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIUICHUHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOU
HANpPaBJIEHHOCTH, OCO3HAHUEM BaXXHOCTH MATEMAaTUYECKOT0 00pa30BaHUS HA MPOTSHKEHUU BCEil
KU3HU JIJIs1 YCTIEITHON MPOQEeCCHOHATBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYATbHONW TpPaeKTOpPHH O0Opa3oBaHUsA U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) scTeTH4YecKoe BOCIIUTaAHHE:

CITOCOOHOCTBI0O K SMOILMOHATIBHOMY M JCTETHYECKOMY BOCTIPUATHIO MATEMaTHUYECKUX
00BEKTOB, 33/1a4, PEIICHUI, PaCCYyKIECHUHN, YMEHHUIO BUAETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHMS:

OpUCHTAIIMEH B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX IPEACTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsS YENOBEKa, MNPHUPOAbI U OOIIeCTBa, MOHUMAHUEM
MaTeMaTHYEeCKON HayKH Kak c(epbl YeIOBEUECKOW MEATeIbHOCTH, HTaloB €€ pa3BUTHSI U
3HAUMMOCTHU JJIs1 pa3BUTHUS LIMBUJIM3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMaTUKU U MAaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM IIO3HAHUS MHpA, OBJAJEHHEM MPOCTCHIINMH HaBBIKAMU
HCCIIE0BATENbCKOM 1S TENIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMUpPOBaHHE  KYJbLTYPbl  310POBbS U
AMOLMOHAIBHOIO 0JIAroNnoJIy4usi:

TFOTOBHOCTBIO TMPUMEHSATh MaTeMaTHUYECKHE 3HAHUS B MHTEpecax CBOEro 3J0POBbS,
BEJICHUS 3[IOPOBOTO 00pa3a KU3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBINA PEKUM 3aHATUN U
OTIIbIXa, peryJsipHas (Qu3nyeckas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA PEQIICKCHH,
MPU3HAHUEM CBOETO IMpaBa Ha OMMUOKY U TAKOTO K€ MpaBa JAPYroro 4eJIoBeKa;

7) IK0JI0OTHYECKOE BOCTIUTAHME:

OpHEHTAINEeH HAa MPUMEHEHUE MaTeMaTHYECKHX 3HAHUH IS pPelIeHUs 3a7ad B 00JIacTh
COXPAHHOCTH OKpYXKalollel cpejpl, IJIAaHUPOBAHUS MOCTYNKOB W OLEHKH HX BO3MOXKHBIX
MOCIIEJICTBUI ISl OKPY’KAIOIIEH Cpelbl, OCO3HAHUEM TI00aThbHOTO XapaKTepa KOIOTHYECKHX
Mpo0JieM U MyTel UX pelieHus;

8) ajanTanus K M3MEHAIIIUMCS YCJIOBUSIM COIHAJIBLHON M NPUPOIHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCJIOBHUSX HEONpPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU Ye€pe3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Yy JAPYTHUX
arofeil, mpuoOpeTaTh B COBMECTHON AESTEIIbHOCTH HOBBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIUHN W3
OTbITA JPYTHX;



HEO0XOAMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie (HOpMyTUpOBaTh UICH,

MOHSTHSI, TUIIOTE3bl 00 OOBEKTaX M SBIICHUSX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABATh
Jne(UIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CMOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHUMATH CTPECCOBYIO

CUTYallUI0 KaK BbI30B, TPEOYIOUIUil KOHTPMEp, KOPPEKTHPOBAaTh NPUHUMAEMbIe pEIICHUS U
nercTBus, GOpMYIHPOBATh U OLIEHUBATh PUCKU U TIOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTenbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBUS

ba3oBble Jornyeckue aeiicTBus:

BBIABIISITh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPH3HAKM MATEeMAaTUYECKUX OOBEKTOB,
HOHATUM, OTHOLIEHUH MEXIYy MOHATUAMHM, (OPMYJIUPOBATH ONpEIENCHHUs MOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCH(PHUKAINN, OCHOBAHUS Il 0000IICHUS 1
CPaBHEHUsI, KpUTEPHH ITPOBOIUMOI0 aHAJIM3a;

BOCIIPMHUMATh, (HOPMYIMpPOBaTh U NPEOOPa3OBBIBATH CYXKIEHUS: YTBEPIAUTEIbHBIE U
OTpHLIATENIbHBIC, €IMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBIABIISITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IIPOTUBOpEUMs B (akrax,
JAHHBIX, HAONIONEHUSIX W YTBEPXKICHUSX, NpeIsiaratb KPUTEPUU IS BBISIBICHHS
3aKOHOMEPHOCTEH U MIPOTUBOPEYUH;

JIeJIaTh BBIBOJBI C HCIOJIb30BAHHUEM 3aKOHOB JIOTHKH, JE€IYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUCHHUH 110 aHAJIOTUH;

pa3duparh 0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKACHUH (IpsAMBIE U OT IPOTUBHOTO),
NPOBOJUTH CAaMOCTOSITEJIHHO HECJIOXKHBIE JIOKA3aTEbCTBA MAaTEeMaTHYECKHX (aKTOB,
BBICTPAaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
cOOCTBEHHBIE PacCyXJIEHUS;

BBIOMpATh CIOCOO pemeHuss ydeOHOH 3amaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
peleHust, BEIOUpaTh Hanbosee MOAXOMAIIMN C yU4ETOM CaMOCTOSTENIBHO BbIJIEIEHHBIX
KpUTEPUEB).

Ba3oBhbIe ncciieqoBaTe/IbCKHe JeiicTBUA:

UCIIOJIb30BaTh ~ BOMPOCHI  KaK  HMCCIIEOBATeIbCKMH  MHCTPYMEHT  IMO3HAHHS,
(bopMyIHpOBaTH BOMPOCHI, (PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSATEILHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIMI0, MHEHHE;

NPOBOJUTH TI0 CaMOCTOSITEJIbHO COCTABICHHOMY IUIAHY HECIOXHBIH ASKCIEPUMEHT,
HEOOJBIIIOE  HCCIICAOBAHUE 10 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

CaMOCTOATENILHO  ()OPMYJIMPOBAaTh  OOOOIIEHHMS W  BBIBOJABI 10  pe3yJibTaTam
NPOBEAEHHOTO HAOJIOIEHUsI, MCCICIOBAHUSA, OICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX
pe3y/IbTaTOB, BEIBOJOB U 000OIICHHIA,

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, @ TAKXKE BBIIBUTaTh MPEINOI0KEHHSI
0 €0 pa3BUTHUHN B HOBLIX YCJIOBUAX.

PabGora ¢ ungopmaumeii:

BBISIBJISITh HEJJOCTATOYHOCTh U M30BITOYHOCTh MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX IS
peLIeHUs 3a/1a4;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMALHIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHHS;

BBIOMpAaTh (opMy HpeACTaBiIeHUS UH(OPMAIMK U WIIIOCTPUPOBATh pellacMble 3a1a4uu
CXeMaMH, AuarpaMMaMu, HHOM rpauKkoil U uX KOMOUHALMSIMU;



OLIGHUBATh HAAEKHOCTh MH(GOPMAIMU N0 KPUTEPHSIM, MPEUIOKEHHBIM YUYUTEIEM HWIN
c(OpMYJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YyHUBepcaIbHbIe y4eOHbIC ICHCTBHUSA:

BOCIIPUHUMATh U (POPMYITUPOBATh CYXJEHHUS B COOTBETCTBHM C YCJIOBUSAMHU U LEISAMU
OOIIeHHus, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOAY PELICHUs 33]a4id, KOMMEHTHPOBATh
MIOJIyYECHHBINA PE3YJIbTAaT;

B X0JIe 00CYXK/IE€HHs 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOi TeMBbI, IPOOIEMBI,
pelaeMoi 3a/1aud, BHICKA3bIBaTh M/, HAIlEJICHHbIE HA MOUCK PELICHHUs, COTIOCTABIIATh
CBOM CYXIIEHUS C CY)KICHHUSMH JAPYIHX YYaCTHUKOB JHasiora, OOHAPYKUBATH pa3iHdue
U CXOJCTBO IMO3UIMHA, B KOPPEKTHOH ¢opme ¢(opMylIHpoBaTh pa3HOINIACUS, CBOU
BO3PAXKCHHUS;

NPEJCTABIATh PE3YJAbTATHl PEIICHUs 33Ja4H, SKCIEPUMEHTA, UCCIEeI0BaHM, MPOCKTa,
CaMOCTOATEJIBHO BBIOMpaTh (opMaT BBICTYIUIEHUS € YY€TOM 3ajad NpPEe3eHTaluu U
0COOCHHOCTEH ayTUTOPHH;

MOHUMATh U UCIIOJIB30BaTh MPEUMYILECTBA KOMAHIHON U MHIMBUAYAIbHOW paboThl pU
peleHnH y4eOHbIX MaTeMaTHUECKUX 3ajay;

NPUHUMATD 11€Jh COBMECTHON JESATEIBHOCTH, IJIAHUPOBATH OPraHMU3ALNI0 COBMECTHOU
paboThl, pacnpeaensTh BUAbI paboT, 10roBapuBaThCs, 0OCYKIATh MPOLECC U pe3yabTar
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYMIIOBBIX opMax padoThl (00CYKaeHUsI, 0OMEH MHEHUSMHU, MO3TOBbIC
IITYPMBI U JPYTHUE), BBIIOIHATE CBOK 4aCTh PaOOTHl U KOOPAMHUPOBATH CBOU J€HCTBUSA
C JIPYT'MMH 4YJ€HaMU KOMaHbl, OLEHHBATh KaYeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT
10 KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHbIe yHMBepcaibHble y4eOHbIe AeiicTBUSA

CaMoopraHmaunﬂ:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, aJTOPUTM pelIeHHs 3ajadd (WIM €ro 4acTh),
BBIOUpaTh CHOCOO pemeHusT ¢ Y4YETOM HMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUpPOBaThb U KOPPEKTHPOBATH BAapHAHTHI PELICHUH C y4ETOM
HOBOHW MH(pOpMAIUH.

CﬂMOKOHTpOJ’IL, 3MOLNOHAJIBLHBIA HHTEJJIEKT:

BJIaJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IMpOLECca U pe3ysbTaTa peleHHs
MaTeMaTUIECCKOM 3a1adu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IpU PEIIEHUU 3aJauyl, BHOCHUTH
KOPPEKTHUBBI B JIESTEILHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, HAlIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa ACSATEIBHOCTH IOCTABIECHHOW LIENHM U YCIIOBUSM,
OOBSICHATH MPUYUHBI JOCTHIKEHHS WM HEAOCTHKEHUS 1IeTIH, HAXOAUTh OIINOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHI

K koHiy oOyuenuss B 7 kJacce OOydarolMiics MOMYyYUT CIEIYIOLIUE NPEAMETHbIE

pe3ybTaThI:

Pacno3naBath HU3YUCHHBIC TI'COMCTPHUYCCKUC (1)I/Il"ypbl, OonpecaAcsITb KX B3dUMHOC

pacnojyio’)keHue, M300paxkaTb I'€OMETpPUYECKUE (PUIYphl, BBIIOJHATH YEPTEKHU IO YCIOBUIO
3amaun. M3MepATh JIMHEHHBIC W YIVIOBBIE BEIWYMHBL Pemarh 3a1ayd Ha BBIYUCICHUE IJIUH
OTPE3KOB U BEJIUYMH YIJIOB.



Jlenate rpyOyI0 OIICHKY JIMHEHHBIX W YIIOBBIX BEJIMYUH MPEIMETOB B PEaIbHOM KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STUX OOBEKTOB IO TOPSIKY BETUIUHBI.

CTpouTh 4epTek MU K TEOMETPUUECKHUM 3a]a4aM.

[Tonp30BaThcs MpU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, WCIOIB30BaTh TMPHU3HAKH U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTH JOTUYECKUE PACCYXKACHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

[lonb30oBaTbest MpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB, CBONCTBOM
MeJuaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSIMOYrOJbHOTO TPEYrojlbHUKA, B PEIICHUU
F€OMETPUYECKHX 3ajad.

OnpenensTh NmapauieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMU
cekymiasi. OnpenensaTs napayieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUN OT TOUEK
OJTHOM MPSIMOM JI0 TOUEK APYrou MpsiMOM.

Pemiate 3a1aun Ha kieTyaToit Oymare.

[IpoBOoANTHL BBIYKMCIEHUS W HAXOAUTh YHCIOBbIE U OYKBEHHBbIE 3HAYEHUS YIJIOB B
FEOMETPUUECKUX  3aJjadyaX C  HUCIIOJIb30BAHMEM CYMMBI  YIJIOB  TPEYTOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX IPHU MEPECEYCHHUU [BYX MNapauIeNbHBIX
MPSIMBIX CEKYIeH. PemaTe mpakTuyeckue 3a1aui Ha HaX0XKJICHHUE YTIIOB.

Brnagets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONpPeAeNsTh OUCCEKTPUCY yriia
Y CepEAUHHBIN MEPIICHIUKYISIP K OTPE3KY KaK FT€OMETPHUUECKUE MECTA TOUYEK.

DopMyIHpPOBaTH OMpPEAENEHUs] OKPY>KHOCTH M Kpyra, XOpJAbl U JUaMeTpa OKPYXKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKMCTBA ITPU PELIEHUH 3a1a4.

Bnagetp moHsTHEM OMUCAaHHOW OKOJIO TPEYroJbHUKAa OKPYXHOCTH, YMETh HaxXOAWTH €&
ueHtp. Ilonap3zoBaThes pakTamMu 0 TOM, YTO OMCCEKTPUCH] YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCS B
OJTHOM TOYKE, U O TOM, UYTO CEpPEAMHHBbIC MEPHEHAMKYISIPHl K CTOPOHAM TpPEYroJIbHHKA
IIEPECEKAOTCS B OJHOM TOYKE.

Bnagetp moHATHEM KacaTeNbHOM K OKPYXKHOCTH, IIOJIb30BAaThCA TEOPEMOU O
MEePIEHIUKYIISIPHOCTH KacaTeIbHON U painyca, MPOBEIEHHOTO K TOUKE KacaHUsI.

[lonb30BaThcs MPOCTEHIIMMU TE€OMETPUYECKMMHU HEPAaBEHCTBAMHU, TIOHUMATh UX
MPAKTHYECKUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TIOCTPOSHUS C IOMOIIBIO0 UPKYIIS U TNHEHKH.

K xoniy oOydyenuss B 8 kJjiacce OOyYarONIMIICS TMONYYUT CICAYIONIAE TMPEIMETHBIE
pE3yIbTAThL:

Pacnio3sHaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, WX DSJIEMEHTHI, MOJIb30BAaThCA HX
CBOMCTBaMM IPU PEIICHUH T€OMETPUUECKUX 3a1ad.

[IpumeHATh CBOMCTBA TOYKH TIEPECEUYCHUS MEIHMAaH TpeyrojbHUKa (LIEHTpa Macc) B
pelieHuy 3a1ay.

Brnanets moHsiTueM cpeaHEl JIMHUKM TPEYTrOJbHUKA U Tpaneluy, TPUMEHSITh UX CBOMCTBA
IIpU pPEIICHUM TeoMeTpudeckux 3anad. llomb3oBarbcs Teopemoin asieca U TEOPEMOM O
MIPOMOPLUOHANIBHBIX OTPE3KaX, MPUMEHSATh UX JJI PEIICHUs IPAKTUUYECKUX 3ajay.

[TpuMeHsTh MPU3HAKH MTOI00WS TPEYTOJbHUKOB B PEIICHUH T€OMETPUICCKHIX 3a/1aY.

[Tonp3oBatbest Teopemoit [ludaropa nims pemieHHss TeOMETPHUYECKUX M MPAKTHUYECKHUX
3aia4. CTpoUTh MaTEMAaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3a7adyax, CaMOCTOSATENbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHE JITUHBI.

Brnaners moHATUSMM CHUHYCa, KOCMHYCa M TaHI'€HCAa OCTPOro yria MpsMOYTrOJIbHOTO
TpeyroiabHuKa. [101p30BaThCs STUMU NOHATUSIMU VISl pEIICHUS TPAKTUYECKUX 3a/1au.

Boruucnsate  (paznuyHbiMM - coco0aMu) — IUIOMIA[b  TPEYroJIbHUKA H  IUIOLIATU
MHOTOYTOJBHBIX  (Quryp (Monb3ysach, T€ HEOOXOAWMO, KalbKylasTopoMm). IlpumeHsTh
MOJIy4YeHHbIE YMEHHUS B MPAKTUUYECKUX 3a]a4ax.

Bnagerh MOHATHSMH BIHMCAaHHOTO W LIEHTPAJIBHOIO yrja, HCMHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIiaxX, yriiaX MEXIy XOpAamH (CEeKyIIUMH) U yIrjie MEeXAy KacaTeJbHOW U XOpIou
IPU PEIIeHUU T€OMETPUUYECKUX 3a/1ay.



BnageTrh MOHATHEM ONHMCAHHOTO YETBIPEXYTOJIBHHUKA, NIPUMEHATh CBOMCTBA ONMCAHHOIO
YeThIPEXYTOJIbHUKA MIPH PEIICHUHU 3a/1ay.

[IpuMeHATh NOTyYyEeHHBIE 3HAHUS HA IPAKTHKE — CTPOUTH MATEMATUYECKUE MOJEIU IS
3a/1a4 peasbHOM )KU3HHU U MPOBOAUTH COOTBETCTBYIOIUE BBHIUHUCICHUS C IPUMEHEHHEM TO100Us
U TPUTOHOMETPHUH (IIOJB3YACH, I7Ie HEOOX0AUMO, KaJIbKYIATOPOM).

K xoniy oOydenuss B 9 kJiacce OOYYArOIIMICS TMOMYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJabTaThl:

3HaTh TPUIOHOMETPUYECKHE (YHKIMHM OCTPHIX YIJIOB, HAaXOAUTh C MX IOMOUIBIO
pa3IuyYHbIE  AJIEMEHTHl  IPSIMOYTOJBHOTO  TPEYTOJbHHMKA  («pEIIEHHE  MPSIMOYIOJbHBIX
TPeyrojapbHUKOB»). HaxoauTe (¢ MOMOIIBbIO KaJbKYJIATOpA) IUIMHBI U YIJIBI JUISl HETaOIMYHBIX
3HA4YCHUM.

Ilonp3oBaTbess popMysiaMu NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKJECTBOM
JUISL HAXOKIEHHS COOTHOIIEHNUH MEX]ly TPUTOHOMETPUUECKUMH BETUYHHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAaXOXACHHS Pa3JIMYHBIX JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYrOoJbHUKOB»), NIPUMEHATh UX IPU PEUIEHHMH I'€OMETPUUYECKHX
3az1ad.

Brnaners nmoHATHSIMEU ITpeoOpa3oBaHUs MOA00HS, COOTBETCTBEHHBIX AJIEMEHTOB MMOI00HBIX
¢uryp. [lonp3oBaTbcs CBONCTBAMHU 1OA00US MPOU3BONBHBIX (DUTYpP, YMETh BBIYMCIATH AJIUHBI U
HAXOJUTh YIIIbl y MOA0OHBIX ¢uryp. IlpumeHsTh cBOMCTBAa MOAOOMS B MPAKTHYECKUX 3a]adax.
YMeTh NpuBOIUTH NPUMEPHI TOJOOHBIX (PUT'YP B OKPY’KaIOIIEM MHpE.

[lonb30BaTbed TEOpEMaMU O IPOU3BEIACHUU OTPE3KOB XOpZ, O MPOU3BEICHUM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[lonp30BaTbcss BEKTOpaMH, TOHMUMATh HMX TEOMETPHYECKHH W (PU3MUECKUI CMBICIH,
IPUMEHATh UX B PELICHMHM TeOMETpUYecKUX U (uznueckux 3anad. [IpuMeHATH cKalspHOE
IIPOU3BEICHUE BEKTOPOB [UIs1 HAXOXKACHUS JJIMH U YIJIOB.

[lonp30BaTbcs METOOOM KOOPAMHAT Ha IIJIOCKOCTH, IPHUMEHATh €ro B PEIICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4.

Bnagets MOHATHAMHM NPAaBUIBHOIO MHOTOYIOJBHHUKA, JJIWHBI OKPYXXHOCTH, IJIMHBI JYTH
OKPYKHOCTH U paJuaHHOW MEpbl yria, YMETh BBIYMCIATH IUIOLIAAL Kpyra M €ro 4acrew.
[IpyuMeHATH MOJIy4eHHBIE YMEHUS B IPAKTHUYECKUX 3a7a4ax.

Haxoauts ocu (Wi LEHTPBI) CUMMETPUH (DUTyp, NPUMEHSTHh ABM)KEHUS IUIOCKOCTH B
MIPOCTENIINX CIIydasiX.

[IpuMeHsTh NOTyYeHHBbIE 3HAHUS HAa MPAKTHKE — CTPOUTh MATEMAaTUYECKUE MOJETHU I
3aJa4 peaslbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBHIYMCIICHUS C IPUMEHEHHEM 110100Us
U TPUTOHOMETPUYECKUX (PYHKUUH (MOIB3YSICh, 1€ HEOOXO0AUMO, KAJIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
o HaumenoBanu | KosuuecTBo yacos DJIeKTPOHHbBIE
" | e pa3meioB u (undpoBbIe)
n/ Becer | Konrpoasunl | IlpakTuuecku
TeM o0pa3oBaTe/bHbIE
n 0 e padoTnbl e padoTnbl
NMPOrpamMmblI pecypcsbl
[Ipocreiimue
reOMETPHUUECKH
¢ Gurypsl u ux Bubmmoreka [IOK
CBOMCTBA. 14 https://m.edsoo.ru/7f415e
W3mepeHne 2e
reOMETPUYECKH
X BEJIMYUH
bu6mmoreka [IOK
TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415e
2e
[TapannenbHbie
DSIMELE. CYMMa bubnmoreka [JOK
p - M 14 1 https://m.edsoo.ru/7f415¢e
yTJIOB 26
TpeyroJbHUKA o
OxpyKHOCTb U
bubnuorexa [IOK
KpYT. .
14 1 https://m.edsoo.ru/7f415e
I'eomeTpruueckn e
€ TIOCTPOEHUs =
[loBTOpEHME, bu6nuorexa LIOK
000011IEHNE 4 1 https://m.edsoo.ru/7f415¢e
3HaHUH 2e
OBIIEE
KOJIMYECTBO
68 4 0
YACOB 11O
[MPOT'PAMME



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

8 KVIACC

KonuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue
(undposbie)
n/ | pa3ienaoB H TeM Bcer | KonTposbH IMpakTHYeck
o0pa3oBaTe/bHbIE
I nporpaMmbl 0 ble padoThI ue padoTbl
pecypchl
YeThIpEXYroJIbHUK bubmmorexa LIOK
1 PeXyT 12 1 https://m.edsoo.ru/7f417¢e
"
18
Teopema daneca
U Teopema o
OTODIHOHANBH bubmuorexa [JOK
2 poTiop 15 1 https://m.edsoo.ru/7f417¢
BIX OTPE3KaX, 18
no100HbIe o
TPEYTrOJIbHUKH
[Tnomans.
Haxoxnenue
mIomanen bubunorexa LIOK
3 TPEYroJIbHUKOB 1 14 1 https://m.edsoo.ru/7f417e
MHOTOYTOJIbHBIX 13
¢buryp. [Tnomaau
moo0HbBIX puryp
Teopema
Tudaropa i bu6mmoreka [IOK
4 10 1 https://m.edsoo.ru/7f417e
HaJaa 18
TPUTOHOMETPUU T
VYriel B
OKPYKHOCTH.
Brniucannsie u
OTIMCaHHbBIC bubmuorexa [JOK
5 YETBIPEXYTOJIbHUK 13 1 https://m.edsoo.ru/7f417e
u. KacarenbHbie k 18
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEHN
IloBTOpEHME, bubnuorexa [LIOK
6 00o01eHNe 4 1 https://m.edsoo.ru/7f417e
3HAHUM 13
OBIIEE
KOJIMYECTBO
68 6 0
YACOBIIO
[TPOTPAMME



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
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 KUIIACC

N HaumenoBanu | KosiuuyecTBo yacos DJIeKTPOHHbIE
[
€ pa3aesioB U (undposbie)
n/ Bcer | Koutpoabn | IIpakTuueck
TeM o0pa3oBaTe/bHbIC
n 0 ble padoThI ue padoTbl
NMporpamMMmbl pecypchbl
Tpuronomerpu
s1. Teopemsl
bubmuoreka [IOK
KOCHHYCOB U
1 16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12¢
Pemenne
TPEYTrOJTLHUKOB
[IpeoOpazoBan
He Mo00us. bubnunorexa LIOK
2 Mertpuueckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIIICHUSI 12¢
B OKPY)KHOCTH
bubmmnorexa IHIOK
3 BexTopsbl 12 1 https://m.edsoo.ru/7f41a
12¢
JlexapToBbI bubnuoreka [JOK
4 KOOpAMHATHI Ha 9 1 https://m.edsoo.ru/7f41a
IJIOCKOCTH 12¢
IIpaBunbHbBIE
MHOTOYT'OJTbHU
ku. [{nuna
OKDVIKHOCTH I bubmoreka [IOK
5 26 8 https://m.edsoo.ru/7f41a
IO b
12¢
Kpyra.
Brruucnenue
rIomaaen
bubmmnorexa IHIOK
JBrxeHus
6 6 https://m.edsoo.ru/7f41a
TIJIOCKOCTH
12¢
[ToBTOpEHME,
bub6nunorexa LIOK
00001IeHHE,
7 7 2 https://m.edsoo.ru/7f41a
cHcTeMaTH3aIr
. 12¢
sl 3HAaHUH
OBUIEE
KOJIMYECTBO
68 6 0
YACOBIIO
I[TPOI'PAMME
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