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N3yuyenne npeamerHoii o01actu ""MatemaTnka 1 HHGOpMATHKA' TOKHO 00eCTIeYNTh:

OCO3HaHHE 3HAYeHHs] MATEMaTUKU U MTHPOPMATUKHU B TIOBCETHEBHOM KU3HU YETIOBEKA;

(dopMHpOBaHUE PEACTABICHUN O COIMAIBHBIX, KyIbTYPHBIX U UCTOPUYECKHUX (PAaKTOpaxX CTAHOBJICHUS
MaTeMaTHYeCKON HAYKU;

NOHUMAaHHE POJIM UHPOPMAITMOHHBIX MPOLIECCOB B COBPEMEHHOM MHPE;

dbopMupoBaHUE TPEJCTABIEHUH O MaTeMaTUKE KaK 4YacTh OOIIeueIOBEYECKON  KYJIbTYpHI,
YHUBEPCAJIbHOM SI3bIKE HAYKH, [I03BOJISIOLIEM ONMCHIBATH U U3Yy4aTh PEaIbHbIE IPOLIECCHI U SIBJICHMUSL.

B pesynprare wm3yueHus mnpeameTrHol obOmactu "Marematuka u uHpOpMaTHKa"' OO0ydYaroIIHecs
pa3BUBAIOT JIOTMUECKOE M MAaTEMaTHMUYECKOE MBILUIEHHUE, I0JIy4aloT IPEACTABIEHUE O MaTeMaTHYECKUX
MOJIETISIX; OBJIQZICBAIOT MAaTEeMATUYECKUMHU PACCY)KJICHUSMHU; y4arcs MPUMEHSATh MaTeMaTUYeCKHUe 3HAHUS
IIpU PEIICHUU PA3JIMYHBIX 33/1a4 U OLICHUBATh I1OJIyYEHHBIE PE3YJIbTAThI; OBJIAJIEBAIOT YMEHUSIMU PEILICHUS
yueOHBIX 3ajJ]ay; pa3BUBAIOT MATEMATHUECKYI0 HWHTYULHMIO; IOJY4aloT IMpEACTaBiIeHHE 00 OCHOBHBIX
MH(OPMALMOHHBIX MPOIIECCaX B PEANbHBIX CHUTYaIIUsX.

BorinyckHuk Haydyurtces B 7-9 kiaccax (/151 MCNOJIb30BAHUSA B OBCEIHEBHOM KU3HM U 00ecnevyeHus
BO3MOKHOCTH yCICIIHOT0 NPOI0JIKeHHs 00pa3oBaHusi HA 02a30BOM yPOBHeE)

I'eomeTpuueckue GUrypsbl

OmnepupoBath Ha 6a30BOM ypOBHE MOHSATUSMU T€OMETPUYECKUX (pUryp;

W3BJICKATh HH()OPMAIIUIO O TEOMETPUICCKHIX (PUTypax, MPEIICTABICHHYIO HA YePTEeKax B IBHOM BHJIC;
MPUMEHSIThH JUIsl pEIICHUS 33/1a4 FreOMeTpruecKue (DaKkThl, €CITU YCIOBUS UX MPUMEHEHUS 3aJaHbl B IBHOM
hopme;

peliaTh 3aJa4i Ha HaX0XKJIEHHE TeOMETPUIECKUX BEJTMYUH M0 00pa3liaM WK aJrOpUTMaM.

B noBcenHeBHOIM KU3HU U MIPU U3YYEHUU APYTHX MPEIMETOB:

UCIIOJIb30BaTh CBOMCTBA reOMETPUUECKUX (GUTYp ISl PEIICHUS TUTIOBBIX 3a/1a4, BOSHUKAIOUINX B CUTYaIUAX
NOBCEOHEBHOU HCUZHU, 3A0aY NPAKIMUYECKO20 COOEPHCAHUSL.

OTHOmEHNs

OnepupoBarh Ha 6a30BOM ypOBHE MOHATUSAMU: PABEHCTBO QUTYD, paBHbIE (PUTYPBI, PABEHCTBO
TPEYroJIbHUKOB, MAPAILIEIbHOCTh NPSIMBIX, IEPIEHIUKYISAPHOCTD NPSIMBIX, YIJIBI MEXAY MPSMBIMHU,
MEePIEHIUKYIISIP, HAKIIOHHAS, TTPOCKITHSI.

B noscednesnoui ocuznu u npu usyueHuu opyaux npeomemos:

WCIIOJIH30BaTh OTHOIICHHUS JIJISl PEIICHUS MPOCTEHIINX 3a/1a4, BO3HUKAIONIUX B PeaTbHOM KH3HHU.
W3mepeHus U BbIYUCIECHUS

BrInonHATE U3MepeHue JUINH, paCCTOSTHUN, BEJTUYUH YTJIOB, C TOMOIIBIO HHCTPYMEHTOB ISl U3MEPEHU N
JUIVH U YTJIOB;

MPUMEHATH (POPMYIIBI IEPUMETPA, TIJIOMIATU U 00BEMA, TUIOIIAHN ITOBEPXHOCTH OTIAEITHHBIX
MHOT'OTPaHHUKOB MIPU BBIUKUCIIEHUAX, KOT/1a BCE JaHHBIE UMEIOTCS B YCIIOBUU;

npuMeHaTh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPHUUECKUE COOTHOIICHHUS JIJIsI BBIYUCIICHUS IJTHH,
pacCTOSAHUM, TIIOIMIAAEH B IPOCTEUILINX CIydasiX.

B nosceonesnoti orcusnu u npu uzyyeHuu Opyeux npeomemos.

BBIYUCIISITh PACCTOSIHUS HA MECTHOCTHU B CTAHJAPTHBIX CUTYalUsIX, IUIOIIAIA B MPOCTEUIINX CIydasx,
MPUMEHATH (POPMYIIBI B IPOCTEUIIINX CUTYAIUSIX B IOBCETHEBHOM KU3HM.

I'eomeTpryeckye MOCTPOCHUS

N3o0paxkaTs THNIOBBIE MIIOCKKE (PUTYPBI 1 PUTYPHI B IPOCTPAHCTBE OT PYKHU U C ITOMOIIBI0O HHCTPYMEHTOB.
B noscednesnoui ocuznu u npu uzyueHuu opyaux npeomemos:

BBITIOJTHSTH TIPOCTEHIITNE TIOCTPOCHUST HA MECTHOCTH, HEOOXOMMBIEC B peabHOM KH3HHU.
I'eomeTpnueckue npeodpa3oBaHus

Ctpouth Gurypy, CHMMETPUUIHYIO JaHHOW (UTYpPE OTHOCUTEIHHO OCH U TOYKH.

B nosceonesnou ocuznu u npu usyueHuu opyux npeomemos:

pacrmo3HaBaTh IB)KEHUE O0OBEKTOB B OKPYXKAIOIIIEM MHUDE;

pacmo3HaBaTh CHMMETPHYHBIE (DUTYPBI B OKPYKAIOIIEM MHUPE.

BeKTOpbI M KOOPAMHATHI HA IJIOCKOCTH

OnepupoBarh Ha 6a30BOM yPOBHE MOHSATUSMHU BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpA Ha YUCIIO,
KOOPJAMHATHI Ha TJIOCKOCTH;

OTpeAeATh NPUOIMKEHHO KOOPIMHATHI TOUKHU IO €€ N300paKeHHI0 Ha KOOPAUHATHON TIOCKOCTH.

B noscednesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:




WCII0JIb30BaTh BEKTOPHI JJIsl PEIICHHS IPOCTEUIITNX 3a7a4 Ha ONpeieIEHUE CKOPOCTU OTHOCUTENIBHOTO
JIBIKCHMS.

HcTopuss MaTeMaTHKH

OnuceIBaTh OTJEIBHBIC BHIIAIOIINECSA PE3YJIbTAThI, IOJYYEHHBIE B X0/1€ Pa3BUTHSI MATEMaTUKHU KaK HAyKH;
3HaTh NPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHOM
HUCTOPUEH;

MMOHUMATh POJIb MaTeMaTUKH B pazButuu Poccun.

MeToabl MATEMATHKH

Bri6upars noaxoasmuii M3y4eHHbIN METOJT )1 pEIICHUU U3YYCHHBIX TUIIOB MAaTEMAaTUYECKUX 3a]1a4;
[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B OKPYKAIOIIECH ACHCTBUTEIHLHOCTH U
MIPOU3BE/ICHUSIX UCKYCCTBA.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCA B 7-9 Kilaccax VIl yCIeIHOT0 MPOAOJIKeHUs!
00pa3oBaHusA HA YIJIYOJIEHHOM YPOBHeE

I'eomeTpuyeckue Gpurypsi

CB00OHO ONEpUPOBATH TEOMETPUUECKUMHU MOHITUSIMH MIPH PEIICHUH 3374 U IPOBEICHUH
MaTEeMaTHYECKUX PACCYKIECHUM;

CaMOCTOSITENTLHO (POPMYITUPOBATH ONPEAETIECHUS T€OMETPUUECKUX (DUTYD, BBIIBUTATh TUIIOTE3HI O HOBBIX
CBOWCTBaxX W MPHU3HAKaX T€OMETPHUYECKUX (QUTYpP U 0OOCHOBBIBATH WJIM ONPOBEPTraTh UX, 0000IIaTh HITH
KOHKPETH3UPOBATh PE3yIbTaThl HA HOBBIE KJIACCHI (PUTYp, MPOBOIUTH B HECIOKHBIX CITyYasixX
KJaccu(uKanuio GUryp Mo pa3TuIHbIM OCHOBAHHSM;

HCCIIEIOBATh YEPTEkKH, BKIIOYasi KOMOMHAIMHU (PUTYp, U3BIIEKAaTh, MHTEPIIPETUPOBATh U MTPEOOPa30BLIBATH
nH(OPMAIHIO, TIPEACTABICHHYIO HA YepTEexkax;

peuaTh 3aJa4l FeOMETPUUECKOr0 COAEPKAHMS, B TOM YUCJIE B CUTYalUsIX, KOTJa aJITOPUTM PELICHUS HE
CIIEYET SIBHO U3 YCIIOBHSI, BHIITOJIHATH HEOOXOMMBIE JUIs PELICHHUS 3379 JOTOIHUTEIbHbBIE TOCTPOCHHUS,
UCCIIEIOBATh BO3MOXXHOCTh IPUMEHEHHUS TeopeM U (POopMyI JUIs pelieHus 3a/1a4;

(GbopMyIMpoBaTh U AOKA3bIBATH TEOMETPUUYECKUE YTBEPIKICHUS.

B noscednesnou ocuznu u npu usyueHuu opyux npeomemos:

COCTaBJISITh C UCIIOJIb30BAHUEM CBOMCTB r€OMETPUUECKHUX (PUTyp MaTeMaTUYeCKUE MOJEINN JJIs PeleHus
3a/1a4 IPaKTUYECKOI0 XapaKTepa U 3a7a4 U3 CMEXHBIX AUCIUIUIMH, UCCIEA0BATh MOJyUYE€HHbBIE MOJIENU U
HMHTEPIPETUPOBATH PE3YNbTaT.

OTHomeHUs

Brnanets moHATHEM OTHOLIEHUS KaK METaNpeIMETHbIM;

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: PABEHCTBO (DUTYD, paBHBIEC (DUTYPHI, PABEHCTBO TPEYTOJILHUKOB,
MapajuIeIbHOCTh MPSIMBIX, TIEPICHIUKYISIPHOCTD MPSIMBIX, YTJIBI MEXKITY MPSIMBIMHU, TIEPIICHIUKYJISP,
HaKJIOHHasl, IPOeKIHsl, nogodue puryp, nogo0HbIe PUTYpBI, TOAOOHBIE TPEYTOIbHUKY;

HCIIOJIb30BaTh CBOMCTBA [10100MS U paBEeHCTBA (PUTYp MIPH PELICHUH 3a]1a4.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

MCIOJIb30BaTh OTHOIICHHUS I TIOCTPOCHUSI U UCCIIEJOBAHMS MAaTEMaTHYECKUX MO/IeNIell 0O0bEKTOB
peanbHON KU3HU.

HN3mepeHusi M BbIYHCIEHHUS

CB00OHO ONIEPUPOBATH MOHATHIMH JTMHA, TUIOMIAlh, 00hEM, BETUYMHA yriia KaK BeIHUYNHAMH,
HCIOJIb30BaTh PABHOBEIMKOCTh U PABHOCOCTABIIEHHOCTD MPH PELICHUU 33]]a4 Ha BBIUMCIICHUE,
CaMOCTOSITENTFHO MOTYYaTh U UCTIOIB30BaTh (POPMYJIBI IS BEIYMCIECHUH MTomanaei u 00EMoB Guryp,
cBOOO/IHO ONIEPUPOBAThH MIMPOKUM HaOOpOM (pOpPMyIT Ha BEIYHUCIICHUE NPU PEUICHUH CIOXKHBIX 3a71a4d, B TOM
qrclie ¥ 33/1a4 Ha BBIYHMCICHUE B KOMOUHAIIUAX OKPY>KHOCTH U TPEYTrOJIIbHUKA, OKPYKHOCTH U
YeThIPEXYTOJIbHUKA, a TAK)XKE C IPUMEHEHUEM TPUTOHOMETPUH;

CaMOCTOSITENTbHO (POPMYITHMPOBATH TUIIOTE3bI U IPOBEPATH UX IOCTOBEPHOCTb.

B nosceonesnoti orcusnu u npu uzyyeHuu opyeux npeomemos:

cBOOO/IHO OTepUpoOBaTh GOpMyIaMU MPU PEIICHUH 3a/1a4 B IPYTrUX YISOHBIX PEeaIMETaX U MPU TPOBEACHUH
HEOOXOMMBIX BBIYMCIICHUH B peabHOM KH3HHU.

I'eoMeTpuyecKHe NOCTPOCHUSA

OmnepupoBarh NOHATHEM HAOOPA IIEMEHTOB, ONPEACISIOIINX FEOMETPUUECKYIO PUTYDY,

BJIAJIETh HAOOPOM METOJIOB TOCTPOSHUH ITUPKYJIEM H JIMHEUKOH;

MIPOBOJIUTH AHATIU3 U PEATM30BbIBATh ATAIbl PEHICHUS 33/1a4 Ha TOCTPOCHHE.




B noscednesnotl orcusnu u npu u3yueHuu Opyeux npeomemos:

BBITIOJIHATH IOCTPOEHUS HA MECTHOCTH;

OLIEHUBATh Pa3Mephl pealbHBIX 00BEKTOB OKPYXKAIOIIET0 MHUPA.

IIpeoOpa3oBanus

OnepupoBarh ABIKEHUSMH U TIPE0OPa30BaHUAMU KaK METANPEIMETHBIMH MTOHATUSMHU;

OIIEpPUPOBATH MOHATHEM JBHKEHMS U peoOpa3oBaHMs 10100us 1151 000CHOBaHU, CBOOOIHO BIIaIETh
pUeMaMH ITOCTPOEHHs (PUTYD € TIOMOIIBIO IBHKEHUN U TPe0Opa3oBaHMs O100uS, a TaKKe
KOMOMHAIMSIMU JABMKEHUH, ABUKEHUH U TpeoOpa3oBaHUM;

MCIOJIb30BaTh CBOMCTBA JBM)KEHUH U IpeoOpa3oBaHuil I MPOBEIEHUSI 0OOCHOBAHUS U JIOKA3aTEIbCTBA
YTBEP)KJICHHUH B TEOMETPUU U IPYTUX YUEOHBIX IIpEeIMETax;

I10JIb30BAThCS CBOMCTBAMM JIBUYKEHUI U IPeoOpa30BaHUN IIPU PEILICHUH 3ajay.

B nosceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:

PUMEHSTH CBOICTBA ABWKEHHUI U IPUMEHATH MOA00ME ISl TOCTPOCHUH U BEIYUCIICHHH.

BekTopbl M KOOPAMHATHI HA IVIOCKOCTH

CB000/IHO ONIEpUPOBATH MOHATUSMHI BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, IPOU3BEICHIE BEKTOPA HA YHCIIO,
CKaJISIPHOE NPOU3BEJECHUE BEKTOPOB, KOOPAUHATHI Ha INIOCKOCTU, KOOPAUHATBI BEKTODA;

BJIAZIETh BEKTOPHBIM U KOOPAMHATHBIM METOJIOM Ha IUIOCKOCTH JUIsl PELICHUS 3a/1a4 Ha BBIYHUCICHUE U
JI0Ka3aTeNIbCTBA;

BBITIOJIHSATH C IIOMOIIBIO BEKTOPOB U KOOPJMHAT JOKA3aTEIbCTBO U3BECTHBIX €My I'€OMETPUUYECKUX (PAKTOB
(cBOICTBA CPEHMX JIMHUIMA, TEOPEM O 3aMeyYaTeNIbHBIX TOYKAxX M T.I1.) M [IOJy4aTh HOBBIE CBOICTBA
M3BECTHBIX (QUTYD;

HCIOJIb30BaTh YPABHEHUS (QUTYp JUISl pEILICHHs 3a/1a4 U CAMOCTOSITEIIbHO COCTABIIATh YPABHEHUS OTJECIIBHBIX
TUIOCKHUX (QUTYP.

B nosceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:

WCTIOJIB30BATh TIOHATHSI BEKTOPOB M KOOPAWHAT JUIS PEUICHUS 3a1a4 10 PHU3UKe, reorpaduu U APYyruM
y4EOHBIM IIpeIMETaM.

HcrTopus MaTeMaTHKH

ITonnmarh MaTeMaTHKy KaK CTPOrO OPraHU30BAHHYIO CUCTEMY Hay4YHBIX 3HAHUH, B YACTHOCTH BJIAJIETh
MpPeICTaBICHUSIMU 00 aKCHOMaTUYE€CKOM TOCTPOCHUU F€OMETPUU U TIEPBUYHBIMHU MIPEICTABICHUSIMH O
HEEBKJINJOBBIX T€OMETPUSIX;

paccMaTpuBaTh MaTeMAaTHKY B KOHTEKCTE UCTOPUH Pa3BUTHUS LUBWIN3AIlUU U UICTOPUU PA3BUTHSI HAYKH,
IIOHMMATh POJIb MaTEMAaTUKH B pa3BuTuu Poccun.

MeToabl MATEMATHKH

BrnaneTts 3HaHUAMU O Pa3IUYHBIX METOJIaX 00OCHOBAHUS U ONPOBEPKEHUS MAaTEMAaTHUECKUX YTBEP)KICHUN
U CAMOCTOSTENIBHO IPUMEHSATD UX;

BJIa/IETh HABBIKAMU aHAJIM3A YCIOBUS 337a4d U ONPENEICHMS MOAXOASIINX JUIsl PEIICHU 3a1a4 U3YUYEHHBIX
METOJIOB WJIM UX KOMOMHAIINIA;

XapaKTEepPU30BaTh IIPOU3BEAEHUS UCKYCCTBA C Y4ETOM MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE,
HCIIOJIB30BAaTh MATEMATHYECKUE 3aKOHOMEPHOCTH B CAMOCTOSITEIbHOM TBOPYECTBE.

ILnanupyemsle pesyiabtathl udydenus kypca FTEOMETPUU B 7-9 kinaccax
Harasanas reomerpus

BeInTyCKHHMK Hay4nTHCS:

1) Pacno3naBaThk Ha yepTe)kax, pUCYHKAX, MOJEIAX U B OKPYXKAIOIIEM MUpPE IJIOCKUE U

MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

2) Pacno3naBath pa3BepTKU Ky0a, IpSIMOYTOJIbHOTO Hapajliesenureia, NpaBuibHOW MTUPAMUIBL,
UWIMH]Ipa, KOHYCa;

3) OmnpenensaTs M0 JIMHEHHBIM pa3MepaM pa3BepTKH (PUTYpbI TUHEHHBIE pa3Mepbl caMoil pUrypsl u
Ha000pOT;

4) BbryucasTe 00beM MPSIMOYTOJIBHOTO MapaljieeuIea;

BbIyCKHUK TOTyYUT BO3MOKHOCTD:
5) BpuucasaTh 06bEMbI IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYP, COCTABIEHHBIX U3 MPSIMOYTOJIbHBIX

napajjiCJICIIUIIC 0B,



6) VYriayOuTh U pa3BUTh IPEICTABICHUS O POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaAX;
7) IlpuMeHATH MOHATHE Pa3BEPTKU JJISl BBIMOIHEHUSI IPAKTUYECKUX PAcCUETOB.

I'eomeTpuyeckue Gpurypsi
BbInmyckHUK Hay4YHUThCS:
1) Tlosnb30BaThbCsl A3BIKOM FE€OMETPUH I ONMCAHMS TPEIMETOB OKPYXKAIOIIEro MUpa U UX B3aUMHOTO

PacroIoXKEeHUS;

2) Pacno3naBathk U H300pakaTh Ha YepTEkKaxX U PUCYHKAX FreoMeTpruuecKue GUrypsl 1 UX KOH(Urypanuu,
3) HaxoauTs 3HaUYEHUS JUIMH JIMHEHHBIX 2JIEMEHTOB (PUT'Yp U UX OTHOILEHHS, TPaJyCHYIO Mepy yriioB oT 0
110 180°, mpyMeHsist OTpesiesIeH s, CBOICTBA M IPU3HAKK (DUTYD H HX 2JEMEHTOB, OTHOIICHHS QUIyp
(paBeHCTBO, MOI00WE, CUMMETPUS, TOBOPOT, MapalIeIbHBINA EPEHOC);

4) OmnepupoBatrh ¢ Ha4aJIbHBIMU MOHATUSMHU TPUTOHOMETPHUH U BBIIOJIHATH 3JEMEHTApPHBIE ONEpaIM HaJl
(GyHKIUSMU YTIIOB;

5) Pemars 3agaun Ha JOKa3aTENBCTBO, ONMUPAACH HA U3YYEHHbIE CBOMCTBA (DUT'YP U OTHOLICHUH MEXKIY
HUMHU 1 IPUMEHSSA U3YUYEHHBIE METO/IbI I0KA3aTENbCTB;

6) Pemare HeciIOKHBIE 33a4M HA IOCTPOEHUE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI IIOCTPOCHUS ¢ TOMOLIBIO
LUPKYJIS U JINHEUKH;

7)  Pemate mpocreiye naaHUMETPUYECKUE 3a1a4i B IPOCTPAHCTBE.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:
8) OsnageTb METOIAMHU PEILIEHUS 33]]a4 Ha BBIUMCIICHUS U JOKA3aTebCTBA: METOJIOM OT POTUBHOTO,

METOAOM MOA00HS, METOIOM Iepedopa BAPHAHTOB U METOAOM I'€OMETPUIECKIX MECT TOYEK;

9) IlpuoOpecTH ONBIT IPUMEHEHHSI aNredpanyeckoro 1 TPUrOHOMETPUUECKOT0 anmnapaTa u uaei
JBUKCHMS IIPU PELIECHUH T€OMETPUUYECKUX 3aad;

10) OsnaneTs TPaAMLIMOHHONW CXEMOM PEIIEHUS 3a4a4 Ha IOCTPOEHHUE C TOMOUIBIO LUPKYJIS U JINHEHKHU:
aHaJIN3, IOCTPOEHUE, 10KA3ATENbCTBO U UCCIEOBAHUE;

11) HayuuTscs pemars 3a1a4n Ha IOCTPOEHNUE METOJAOM F€OMETPUYECKOI0 MECTA TOYEK U METOJIOM
OO0,

12) TIpuoOpecTu ONBIT UCCIIEAOBAHNS CBONCTB MJIAHUMETPUUYECKUX (PUTYp C OMOIIBIO KOMITBIOTEPHBIX
IIporpamm;

13) IIpuoOpecTy OMBIT BHIMOJIHEHHS IPOEKTOB «HA OCTPOCHHUE.

HN3mepeHue reoMeTpu4ecKux BeJUYUH
BrInyCKHUK HaydUTHCS:
1) Hcnonb3oBaTh CBOMCTBA U3MEPEHHUS JIUH, IUIOMAJEN 1 YIJIOB MPU PEIICHUH 33/1a4 Ha HAXO0XKIECHUE

JUIMHBI OTPE3Ka, IJIUHBI OKPYKHOCTH, JUTHHBI IYTU OKPYKHOCTH, TPaJyCHOM Mephl yIia;

2) BblUUCHATH ATUHBI JIMHEHHBIX JIEMEHTOB (PUTYp U UX YIJIbI, UCHIOIb3Ys (POPMYJIBI IITHHBI OKPYKHOCTH
U JITUHBI TyTH OKPYKHOCTH, (OpMYIIbI IIomIaeit Gpuryp;

3) BbUUCHATH IUIOMAAN TPEYTOIBLHUKOB, IPSIMOYTOJILHUKOB, NTapauIeIorpaMMOB, Tpaneuuii, Kpyros,
CEKTOpPOB;

4) BbluuCHATH JJIMHY OKPY’KHOCTH, JNIMHY TYTH OKPY>KHOCTH;

5) Pemats 3a7aun Ha 10KA3aTEILCTBO C UCIOIB30BaHUEM (OPMYJT JITMHBI OKPYKHOCTHU U ITTUHBI JYTH
OKPY>KHOCTH, (GOopMyIT ITomaaen puryp;

6) Pemare npakTHUeCKUe 3aa4M, CBA3aHHBIE C HAXO0XJACHUEM F€OMETPUYECKUX BEIMYUH ( UCTIOIb3YS
IIPU HEOOXOIMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPECTBA).

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:
7) BbruucasTs miomaan Guryp, COCTaBIEHHBIX U3 IBYX U 00jiee IpSIMOYTOJIbHUKOB, TApalIeIOrPaMMOB,

TPEYTOJIbHUKOB, KPYIra U CEKTOPA;



8) BrbluncnATh mIoHAAM MHOTOYTOJIbHIUKOB, UCIIONIb3Ysl OTHOLIEHHE PAaBHOBEIIUKOCTU U
PaBHOCOCTaBJIEHHOCTH;

9) IIpuobpecTu ONBIT IPUMEHEHUS aITe0panyecKoro ¥ TPUTOHOMETPUUECKOro anmnapara 1 ujaei
ABWKCHUS IPU PCIICHUHU 3a/1a4 Ha BBIYHUCIICHUC HJIOIJ.I&I[CFI MHOTI'OYT'OJIbHUKOB.

KoopauHartbl
BrInTyCKHHMK Hay4IUTHCS:

1) Beuucnars MHY OTpe3Ka 110 KOOPAMHATAM €TI0 KOHIIOB; BBIYMCIIATh KOOPAMHATHI CEPEIUHBI OTPE3Ka;
2) Hcnonb3oBaTh KOOPAWHATHBIM METOJI AJIsl U3YUYEHHUS CBOMCTB MPSMBIX U OKPY>KHOCTEH;

BbIITyCKHMK ITOJIyYUT BO3MOKHOCTD:
3) OBsnageTh KOOPAMHATHBIM METOJIOM PELICHMS 3a/1a4 Ha BBIYUCICHUE U JJOKA3aTENIbCTBO;

4) TIpmoOpecTH OMBIT UCHOIH30BAHUS KOMITBIOTEPHBIX MPOTPaMM JIJIsl aHAIN3a YaCTHBIX CITy4aeB
B3aMMHOI'0 PACIIOJIOKECHHS OKPYKHOCTEN U MPSAMBIX;

5) IIpuobOpecTy ONbIT BHINOJIHEHUS TPOEKTOB HAa IPUMEHEHUE KOOPMHATHOIO METO/1a IIPU PELICHUU
3a/1a4 Ha BBIYUCIICHUE U JOKA3aTEIbCTBO.

BekTopbl
BrinyCKHHMK Hay4YUTHCS:

1) OmnepupoBaTh C BEKTOpaMH: HaXOJUTb CYMMY U PAa3HOCTb JIBYX BEKTOPOB, 3a/IaHHBIX T€OMETPUUECKH,
HaXOJUTh BEKTOP, PaBHbIN MPOU3BEACHUIO 33JITAHHOTO BEKTOpa Ha YKCIIO;

2) Haxonutb 171 BEKTOPOB, 33JaHHBIX KOOPAUHATAMMU: IJIMHY BEKTOPA, KOOPAUHATHI CYMMBI U PA3HOCTH
IBYX M 0oJiee BEKTOPOB, KOOPAMHATHI IPOU3BEACHUS BEKTOpA HA YKHCIIO, IPUMEHSIS P HEOOXOAUMOCTH
COYETaTENbHbBIN TEPEMECTUTEIBHBIN U PACIIPEAECIUTEIbHBINA 3aKOHBI;

3) BbIUHCIATH CKaIspHOE MPOU3BEACHUE BEKTOPOB, HAXOAUTH YTOJ MEX1Y BEKTOPAMH, yCTAHABINBATh
MEPIEHANKYISIPHOCTD MPSMBIX.

BLIHyCKHI/IK MOJIYYUT BO3MOXKHOCTD:
4) OBJ'Ia,I[CTB BCKTOPHBIM MCTOAOM IJI PCIICHUA 3a4aY1 Ha BBIYHUCICHUEC U NOKA3aTCIbCTBO,

5) HpI/IO6peCTI/I OIIBIT BBIITOJIHCHUA IPOCKTOB HA IPUMCHCHUEC BEKTOPHOI'O MCTOAA IMPU PCHICHUHN 3a/1a4 Ha
BBIYHCJICHHUC 1 N0KA3aTCIILCTBO.



3.2 Conepxanue kypca ['eomerpus B 7-9 kiaccax

I'eomerpnueckue Gurypsl

@urypsl B reOMETPHH H B OKPYKaIOLEeM MHpe

['eomerpuueckas purypa. PopMupoBaHUE MPEICTABICHHH O METAPEAMETHOM HOHATHH «pUTypay.

Touka, TUHUSA, OTPE30K, IpsAMasd, JIyd, JOMaHasl, IJI0OCKOCTb, YT0Jl, OMCCEKTpHCca yIiia U €€ CBOICTBa,
BH/IBI YIJIOB, MHOI'OYTI'OJIBHUKH, KPYT.

OceBast cuMMeTpHst reoMeTpudeckux Guryp. LleHTpanbHas cuMMeTpusi FeOMETPUYECKUX UTYD.

MHOroyroJbHUKHU

MHOroyronbHuK, €ro 3jJ1€MEHThl M €ro CBOMCTBAa. Pacro3HaBaHME HEKOTOPBIX MHOIOYTOJIBHHKOB.
Buinykavie u negvinykavie mno2oy2onvHuxu. IIpaBuiIbHbIE MHOTOYTOJIbHUKH.

Tpeyronsuuku. BeicoTa, Meauana, 6GuccekTpuca, CpeiHss JMHUS TpeyroybHUKa. PaBHOOEIpeHHBIH
TPEyroJIbHUK, €ro CBOMCTBAa W IpuU3Haku. PaBHOCTOpOHHMHI TpeyrosbHUK. IIpAMOYroJIbHBIN,
OCTPOYTOJIBHBIM, TYNOYIOJIbHBIM  TPEYroJbHUKM. DBHemHue yriael TpeyrosnbHuKa. HepaBeHcTBO
TPEYrOJIbHUKA.

Yerpipéxyronpuuku.  Ilapamienorpamm,  pomM0,  NpsAMOYrOJbHUK,  KBaJgpar,  Tpamemus,
paBHOOepeHHas Tparneuus. CBONCTBA U MPU3HAKU Mapaljiesiorpamma, pom0a, npsMOyrojbHUKa, KBapara.

OKpyKHOCTB, KPYT

OKpy’KHOCTb, KPYI, UX 3JEMEHTHl U CBOMICTBA; LIEHTpaJbHbIE U BIMCAaHHbIE yribl. KacatenbHas u
cekywjasi K OKDPY)KHOCTH, ux ceoticmeéa. BIrcaHHble U ONUCaHHBIE OKPYKHOCTH IUI1 TPEYTOJIbHHUKOB,
YembIpeXy20IbHUKOE, NPABUTIbHBIX MHO20Y201bHUKOE.

I'eomerpnueckue Gurypsl B npocTpaHcTBe (00bEMHBIE TeJ1a)

Mmnozoepannuk u e2o anemenmvl. Hazeanus MHO20ZPAHHUKOE C pPA3HLIM NOJNOMCEHUEM U
Konuuecmeom epanel. IlepBUuHbIe IPeACTaBICHUs O MUpaMuJie, apaiesenunene, npusme, chepe, mape,
LUJIMHAPE, KOHYCE, UX JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.

OTtHoOICHHA

PagencrBo puryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [IpU3HaKK paBEHCTBA TPEYTOJIBHUKOB.

IHapanieabHOCTH NPAMBIX

[Tpu3Haku M cBoOIcTBa MapajuleNbHBIX HPAMBIX. Akcuoma napannervnocmu Eexnuoa. Teopema
Daneca.

ITepnenauKyasipHBbIC NPSIMbIE

[Tpsimoii yrou. Ilepnenaukynsap x npsimoil. Haknonnast, npoekuus. CepelMHHBIN NEPHEHAUKYISP K
otpesky. Ceoticmea u npusHaxu nepnenouKyIApHOCHU.

Ilooooue

IIponopyuonanvhvie ompesxu, nooodue gueyp. Ilooobnvle mpeyzonvruxu. IIpusnaxu noooous.

B3anmHoe pacnosio:keHue psiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepenus ¥ BbIYMCICHUSA

Beanunnbl

Ilonstue BenuuuHsl. [Inuna. M3mepenue qumHbl. EnuHHLBL U3MepeHUs IIuHbL. BemuuyuHa yria.
I'pamycnas mepa yria.

[TonsiTie o muomaau Miaockod ¢Gurypsl U e€ cBoicTBax. M3mepenue mmomaneil. EguHUIbI
MU3MEPEHMS TUIOLIAIH.

[TpencraBienue 06 06bEMe U ero cBoiicTBax. M3mepenue oobéma. Eaunuiiel uamepenust 00bEMOB.

HN3mepeHusi M BIYUCICHHUS

WNHCTpyMEHTBI I8 WU3MEPEHUHM M IIOCTPOCHUM; W3MEPEHUE U BBIUUCIEHUE YIVIOB, JUIMH
(paccrosHuit), miuowmaaei. Tpuronomerpudeckue GyHKIHUNA OCTPOTrO yriia B MPSIMOYTOJbHOM TPEYTroJbHUKE
Tpuconomempuueckue yHkyuu mynozo y2ia. BeluucieHne 31eMeHTOB TPEYTOJIbHUKOB € MCIIOJIb30BaHHEM
TPUTOHOMETPUYECKUX COOTHOIIECHHI. DOPMYJIBI IITOIIAIA TPEYTOJIBHUKA, TapAJIJIEIOrpaMMa 1 €ro YaCTHBIX
BUJIOB, ()OPMYIIBI JUTMHBI OKPYXHOCTH U IuToIaau kpyra. CpaBHeHHE M BhIYMCIeHUE Tuomaaei. Teopema
[Tudaropa. Teopema cunycos. Teopema Kocumycos.

Paccrossnus

Paccrosiane Mexty Toukamu. PaccTosiHue oT Touku A0 npsmMol. Paccmosinue mexcoy ucypamu.

I'eomeTpuyeckne MoCTpoeHU

['eomeTpuueckue MOCTPOSHUS I MILTIOCTPAIIMH CBOWCTB T€OMETPUUYECKUX (UTYP.



WHCTpyMEHTBI [UIsl TOCTPOEHUM: LHPKYJb, JHUHEHKA, YrojdbHUK. [Ipocmeuiwue nocmpoenus
YupKynem u JUHetKou: NocmpoeHue OUCCeKMpPUCcvl yaid, NepneHOUKyIsapa K NpsaMol, yeld, pagHo20
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 N0 MPEM CMOPOHAM, 08YM CHIOPOHAM U Y21y MelcOy HUMU, CHOPOHEe U
08YM NPUNEAHCAUUM K Hell Y2ILaM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpnyeckne npeodpazoBaHus

IIpeoOpa3zoBanus

[Tonstue mnpeoOpazoBanus. [IpencraBieHne O MeTaNpeAMETHOM TIOHITHH «IIPEOOPA30BAHUE.
Ilooobue.

JBrKeHUs

OceBast ¥ HeHTpaIbHasi CUMMETPUS, NOBOPOM U NAPALleNbhblll nepenoc. Kombunayuu 0sudxicenuil Ha
NIOCKOCMU U UX CEOUCMEA.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

BekTops!

[TonsiTe BekTOpa, NEHCTBUS HAJl BEKTOPAMH, HCIIOJIB30BAaHHE BEKTOPOB B (DHU3UKE, pasznodiceHue
8eKmMopa Ha cocmassaowue, CKAIspHoe npouzeedeHue.

Koopaunatsi

OcCHOBHbBIE MOHSATHS, KOOPOUHAMbL GEKMOpA, paccmosiHvue mexcoy moukamu. Koopounamer
cepedunvl ompeska. Ypaguenus gueyp.

Ilpumenenue 6exkmopog u KoopouHam 015 peweHus NPOCMeUUUX 2eoOMeMmpUYecKUx 3a0ady.

HcTopust MaTeMaTHuKH

Bosnuknoeenue mamemamuku xax nayku, smansi eé pazsumus. OcHO8Hble pa30envbl MAmemMamuKu.
Buvioarowuecs mamemamuxu u ux 6x1ao 6 pazgumue HayKu.

beckoneunocms mmoowcecmea npocmeix uucen. Hucna u onumsl ompeskos. Payuonanvhvie uucaa.
Ilompebrnocmys 6 uppayuonanvuwix yuciax. Llxona lugazopa

Om 3emneoenusn xk eeomempuu. Ilughacop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunvhvix MmHO20y201bHUKOS. Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue kyoba.
HUcmopus uucna . 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dunep, H.U.Jlobauesckui. Ucmopus namoeo
nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYHCAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax y3uwanu Auaxcacop, pamocgen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmosanus om 3emnu 0o Jlynot u Connya. HUzmepenue paccmosnus om 3emau 00
Mapca.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.Junep. H.U.Jlobauesckui, 11.J1. YeOvlues,
C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 paszsumuu Poccuu: Ilemp I, wkxona mamemamuyeckux u HABULAYKUX HAYK,
paszsumue poccutickoeo gnoma, A.H.Kpvinos. Kocmuueckas npoepamma u M.B.Kenoviu.



Pacnipenesienne y4eOHOIro BpeMeHH MesKAy NpeIMeTaMH NMpPeACTaBJIeHO B Tald/uile.

Kaaccsl IIpenmeTsl MATEMATHYECKOTO Kosau4yecTBo 4acoB Ha CTyNEeHH
HMKJIAa OCHOBHOT'0 00pa30BaHUA
5-6 Martemartuka 350
7-9 Matemaruka (Anre6pa) 315
Maremaruka (I"'eomeTpus) 210
Bcero 875

HNudopmanus o kojmyecTBe y4eOHbIX YaCOB

Kaace | IIpeamer, pa3aen KoimmuectBo KosmyecTBo 4acos | B TOM yucie
4YacoB B roj B HeJleJI10 NPOBEPOYHBIX
padoTt

5 Maremaruka 175 5 14

6 Maremartuka 175 5 14

7 Marematuka(Anredpa) 105 3 10

7 Marematuka(l'eomerpus) | 70 2 5

8 Marematuka(Anredpa) 108 3 10

8 Maremaruxa(l'eomerpusi) | 72 2 5

9 Marematuka(Anredpa) 102 3 8

9 Matemaruka(I'eomerpust) | 68 2 5




TemaTnueckoe niianuposanue I'eomerpus 7 Kiace

Ne | Ko | Tema DneMEHTBI COEpKAHUS Yuebnas oesmenvnocmeo
n/n |
qec
TBO
qac
OB
1 10 | HaganbHble I'eomeTpuuyeckue puUrypsl OOBACHATH, UTO TAKOE OTPE3OK, JIYY,
reoMeTpuYe duryppl B TeOMeTPHM M B | YTOJl, Kakue (UIypbl Ha3bIBaIOTCS
CKHe OKpY’KalleM Mupe paBHBIMM, KakK CpaBHUBAIOTCA W
CBEICHHUS I'eomerprueckas ¢burypa. | U3MEpAIOTCS OTPE3KU M YIJIbI, 4TO
®opmupoBaHue IpeICTaBIECHUN O | Takoe Tpaayc U rpagycHas Mepa
METAINPEeIMETHOM MOHATUU «(DUTYPAX. yria, Kakod yroyl  Has3blBaeTCs
Touka, nuHUA, OTPE30K, MpsMas, | IPSMBIM, TYIbIM, OCTpPBIM,
ayd, JIOMaHas, IIJIOCKOCTB, yroil, | pa3BEPHYTHIM, YTO TAKOE CEpPENMHA
OuccekTpuca yria U e€ CBOWCTBA, BHJbI | OTpe3Ka W OMCCEKTpHCa YIJa, Kakue
YIJI0B, MHOTOYT'OJIbHUKH, KPYT. yIiabl HA3bIBAIOTCS CMEXHBIMU H
OceBasi cUMMETPHS TEOMETPUUECKUX | KaKue BEPTUKAJIbHBIMU;
buryp. LlenTpanbHas cummerpus | popMmynupoBaTb U OOOCHOBBHIBATbH
reoMeTpUUECKuX Huryp. YTBEPXKACHUS O CBOMCTBAX CMEXKHBIX
[Tonstue BEJIMYUHBI. JUnHa. | 1 BEepTUKAIBbHBIX YIJIOB; OOBACHSATH,
U3mepenune nnuHbl. EauHMLBI M3MEpeHUS | Kakue psiMble Ha3bIBAIOTCS
JuiMHbl. Benuunba yria. I'pagycHas mepa | NEpHEHIUKYISIPHBIMY,
yria. ¢dbopmynupoBaTh M 0OOCHOBBIBATH
[Tpocreiimue reomerpuyeckue GpuUrypsl: YTBEpXKACHUE O CBOMCTBE JBYX
npsimasi, TouKa, OTPE30K, JIy4, YToJl. NpSMBIX,  NEPHEHAUKYSIPHBIX K
[TonsiTve paBEHCTBA FT€OMETPUYECKHUX TPEThEH; n300paxkaTh u
¢uryp. CpaBHEHUE OTPE3KOB U YIJIOB. pacrno3HaBarhb yKa3aHHbIE
H3MmepeHune 0Tpe3KOB, IJIMHA OTPE3Ka. npocrteimue (GUrypbl Ha yeprexax;
W3mepeHue yrios, rpajycHas Mepa yria. pemarh 3a1a4y, CBA3aHHbBIE C ATUMHU
CMeKHBIE U BEPTUKAJIBHBIE YIIIBI, UX npocTeHIIUMU GUTypamH.
cBoMcTBa. [lepnenquKynspHbIe IpsSMBIE.
WHCTpyMEHTBI Ul U3MEPEHUN U
MOCTPOEHUI; U3MEPEHHE U BBIUHCIICHHE
YIJI0B, JUIUH (pacCTOSIHUIM), TUIOIIAICH.
2 17 | TpeyroneHu Tpeyronbauk. CpolicTBa paBHBIX | OOBSICHSTD, KaKas ¢durypa
KH. TpeyroiabHUKOB.  I[Ipu3Haku  paBEHCTBa | HA3bIBAETCSl TPEYTOJIBHUKOM, YTO
TPEeYroiabHUKOB. [leprneHauKkynsap K npsIMON. | TaKO€ BEPUIMHBI, CTOPOHBI, YIJIBl U
Menuanbl,  OUCCEKTPUCHI U BBICOTHI | IEPUMETP  TPEYTOJIbHUKA, KaKOi
TpPeyrojbHUKA. PaBHOOEIpeHHBIN | TPEYTONBHUK Ha3bIBAETCS
TPEYTOJIbHUK u ero CBOWCTBA. | paBHOOEIPEHHBIM u KaKoun
TpeyrosbHUKA. Beicora, M€JIMaHa, | pABHOCTOPOHHUM, Kakue
OuccekTpuca, cpenHss JUHUS | TPEYTOJIbBHUKHU Ha3bIBAIOTCS
TPEYTOJIbHUKA. PaBHOOEIpeHHBIN | paBHBIMU; n300paxarb "
TPEYrOJIbHUK, €r0 CBOWCTBA M IPU3HAKU. | paclO3HABATh Ha yepTeKax
PaBHOCTOpOHHUI TPEYrOJbHUK. | TPEYTOJIbBHUKH W HUX  3JEMEHTHI;
[TpstmoyTONBHBIN, OCTPOYTOJbHBIH, | popMynupoBaTh U JOKa3bIBaTh
TYNOYTOJIbHBIN  TPEeYrojbHUKU. BHemHue | TeopeMbl O TMpU3HAKaX pPaBEHCTBA
yTIIBI TPEYrOJIbHUKA. HepaBeHCTBO | TpeyroabHUKOB;  OOBSCHATH,  YTO
TPEYrOJIbHUKA. Ha3bIBACTCS MEPIECHIUKYISPOM,

3ajaun Ha TOCTPOEHHUE C TOMOIIBIO
UUPKYJIA U JIUHEHKH.

OCHOBHa4 11€JIb - 88eCmiL NOHAMUE
meopembl, 8blpabomanmv yMeHue

MPOBEIEHHBIM M3 JAHHOW TOYKUA K
JTAHHOM TIPSMOM; (OPMYITHpPOBATH U
JIOKa3bIBaTh TEOpEMY 0
MIEPIEHUKYIISIPE K IPSIMOM;




00KA3b16AMb PABEHCHEO MPEY2ONbHUKOE C
NOMOWBIO U3VYEHHBIX NPUSHAKOS, 66€CmU
HOGbLIL KNlACC 3a0ay - Ha NOCMpOeHUe ¢
NOMOWBIO YUPKYJIA U TUHEUKU.

IIpsmont yrom. IlepneHpukyinsp K

MIPSMOM. Haxknonnas, MPOEKITHA.
CepenuHHBIN TEPHEHAUKYISIP K OTPE3KY.
Ceoticmea u NPU3HAKU

nepnenoukyiapHocmu. PaccrosHue Mexny

TOYKaMH. PaccTosiHUE OT TOYKHU 10 MPSMOIA.

Paccmosnue mesncoy gueypamu.
I'eomeTpuueckue moOCTpOEHUs s

OOBSICHATD, KaKHe OTPE3KH
Ha3bLIBAIOTCA MEJIHaHOM,
OHCCEeKTPHUCOI u BBICOTOM
TPEyroipHUKa; (HOPMYyIHpPOBATH U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBax
PaBHOOCIPEHHOTO  TPEYrOJbHUKA;
pemiaTh  3aJayd, CBSI3aHHBIE C
NpU3HAKaMHU paBeHCTBa
TPEYTONbHUKOB U CBOWCTBAMH
pPaBHOOCIPEHHOTO  TPEYrOJbHHKA;
(dhopMynupoBaTh onpeJiesieHue

OKPY>XHOCTH, 06’BHCH5ITI), YTO TAKOC

WUIIOCTPAllMM  CBOWMCTB  I'€OMETPUUYECKUX | LEHTP, PAAUYyC, XOpAa U JUaMETP
buryp. OKPY’KHOCTH; pEIIaTh IPOCTEHIINE
WHcTpyMeHThl 11 HOCTPOEHHUM: | 3a/1a4M HA MOCTPOEHHE (IIOCTPOECHUE
LUPKYJIb, JINHEHKA, YTOJIBHUK. [Ipocmetiwiue | yriia, paBHOTO JaHHOMY, IIOCTPOCHHE
NOCMpOeHUs.  YUpKyleM U JUHEeUKou. | OUCCEKTPUCHI  YIJIa, TOCTPOCHUE
nocmpoexue buccexmpuceol yena, | IEpIeHANKYISPHbBIX IPSIMBIX,
NEPNeHOUKYIApa K NpsAMoU, yeld, pasHo20 | TOCTPOCHUE CEpeAMHbl OTpe3Ka) Hu
OauHHOMY, ooJiee CIIOKHBIE 3aJa4H,
Ilocmpoenue  mpey20a1bHUK08  NO | UCIIONB3YIOLIUE yKa3aHHbIE
mpém cmopoHam, O08YM CMOPOHAM U Yeny | IPOCTEHUIINE; COIIOCTABIISTh
medcoy — HumMu,  CmopoHe U 08yM | IOJYyYEHHBIH PE3yNlbTaT C YCIOBUEM
NPUNEACAUUM K HEUl YIaM. 3a/la4M; aHAJIU3UPOBATh BO3MOXKHBIE
/Jlenenue  ompeska 6  OaHHOM | CIIy4aw.
OMHOWEHUU.

10 | [apamnens | [TapamnensHbie npsimbie. [lpusHaku dopMynHMpoBaTh omnpeacieHue
HBIE NapajuIeIbHOCTH MPSMBIX. AKCHOMa HapaijenbHbIX TPSMBIX; OOBICHATH
MpsIMBIE. napajulesbHBIX IpsiMbIX. CBoOCTBa C MOMOIIBIO PUCYHKA, KaKH€ YTJIbl,

NapaJuIeIbHBIX TPAMBIX. o0pa3oBaHHbIE TpPU IEPECEUCHUU

[Ipu3naku u CBOMCTBA | IBYX IPSIMBIX CEKYIIEH, HA3bIBAIOTCS

napauIeIbHbIX MPSIMBIX. Axcuoma | HaKpecT JIEKALTUMH, KaKue

napanienrbHocmu Eexnuoa. Teopema | OTHOCTOPOHHUMH U KaKue
Daneca. COOTBETCTBEHHBIMU;

¢dbopMmynupoBaTb M JIOKa3bIBaTh

TEOPEMBI, BBIPAKAIOLIUE IPU3HAKU

MapajuleIbHOCTH  JIBYX  MPSMBIX;

OOBSICHATh, YTO TaKOE€ aKCHOMBI

reOMETPUM U KaKue aKCHOMBI YKe

HCIOJIb30BAJINCh paHee;

dhopmynupoBaTh aAKCHOMY

MapajuIeNIbHBIX MPSIMBIX U BBIBOJAUTH
cIenCcTBUS U3 He€; GOopMyITUpPOBaTh U
JIOKa3bIBaThb TEOPEMBI O CBOMCTBax
MapajuleNIbHbIX MPSIMBIX, OOpaTHBIE

TCOpEMaM 0 IIpHU3HaKax
mapaljiICJIbHOCTH, CBs3aHHBIX C
HaKpCeCT JICKaAIIUMU,
COOTBETCTBCHHBIMHA n

OOIHOCTOPOHHUMMU YIJIaMH, B CBA3HU C
THM OOBSICHATH, YTO TAKOE yCIOBUE
M 3aKIIOYCHHUE TEOPEMbI, Kakas
TEOpeMa Ha3bIBaeTCs OOpaTHOW TO




OTHOLIEHUIO K JAaHHOW TEOpeEME;

OOBSACHATH, B YEM 3aKiIIOYaeTcs
METO JI0OKa3aTesIbCTBA oT
OPOTUBHOTO:  (GOPMYyIUPOBATH U

JOKa3bIBaTh TEOPEMbl 00 yriax ¢
COOTBETCTBCHHO MapaUICIbHBIMH U1

MEePICHIUKYISIPHBIMA ~ CTOPOHAMHU;
PUBOJIUTH MIPUMEPBI
UCTOJB30BAHUSI  3TOTO  METOJa;
pemiate 3ajauyd  Ha BBIYMCICHHE,
JI0Ka3aTelbCcTBO M IMOCTPOCHHE,
CBA3aHHBIE  C  HapauieJIbHBIMU
MIPSIMBIMH.

21 | Coornomen | Cymma yrioB TpeyroiabHuka. Cootnomenue | @opmynupoBaTh W JI0Ka3bIBaTh
Ui MEXIYy | MEeXIy CTOPOHAMH U YTiaMH TPEYroJlbHUKA. | TEOPEMY 0 CyMMe yIJIOB
cropoHamu | HepaBeHCTBO TpeyrojipHUKA. TPEyroibHUKAa © €€ CIEACTBHE O
u  yraamu | [IpsMoyrosibHbIE TPEYTOIBHUKH, UX BHEIIHEM  yIje  TPeyrojbHHUKa;
TPEYTOJbHU | CBOWCTBA U MIPU3HAKU PABCHCTBA. IPOBOJIUTH KJ1accu(hUKauio
Ka PaccTosiH1E OT TOUKH 10 IPSMOIA. TPEYTrOJIbHUKOB o yriam;

Paccrosiaue Mexy napasuiebHbBIMH dbopMyipoBaTh W JIOKa3bIBaTh
npsimbeiMu. [locTpoenue TpeyroapHUKa M0 TEOpEMY O COOTHOILICHUSX MEXKIY
TPEM dJIEMEHTaM. CTOPOHAMHU W yTJaMHU TPEYroJbHUKA
Tpuronomerpuueckue byHkIuM | (mpsiMoe U O0OpaTHOE YTBEPXKIICHUS)
0CTPOro yria B NpSMOYTOJILHOM | U CJHEICTBHSI M3 He€, TeopeMmy O
TpEeyrojabHUKe Tpuconomempuueckue | HEPaBEHCTBE TPEYrOJIbHUKA;
@yukyuu  mynozco  yena. Berumcnenwe | GopMyaMpoBaTh M JIOKa3bIBaTh
HIIEMEHTOB TPEYrOJbHUKOB C | TEOpEeMBI 0 CBOICTBax
HCIIOJIb30BaHNEM TPUTOHOMETPHUYECKUX | TIPSIMOYTOJIBLHBIX TPEYTOTHHUKOB
COOTHOIIIEHUH. Dopmybl wiomaau | (MpsIMOYTONBHBI  TPEYTOJBHUK  C
TpeyrojibHHKa, MapamienorpaMMa u ero | yriaoMm 30°, mOpu3HaKd paBEHCTBA
YACTHBIX BHUAOB, (OPMYNBI UIMHBI OK- | IPSIMOYTOJNBHBIX  TPEYrOJIbHUKOB);
PYXHOCTH | 1ioniagu kpyra. CpaBHeHue U | pOpMyIHpOBaTH OTIpeNIeIIeHUS
BBIUHCIICHHE TIoIIa IeH. Teopema | pacCTOSIHUSI OT TOYKH [0 MPSIMOH,
[Mudaropa. Teopema cunycos. Teopema | pacCTOSAHUS MEXIY MapauIeIbHBIMU
KOCUH)CO8. OpsIMBIMU; ~ peliaTh  3aJadd  Ha
KontpoarHas padora Ne4 «CooTHOIIEHUS BBIUMCJICHHE, JO0Ka3aTeIbCTBO U
MEXly CTOPOHAMH U yTIIaMu MTOCTPOCHHUE, CBSI3aHHBIE c
TPEYTOJILHUKA) COOTHOIIECHUSIMU MEXJYy CTOPOHAMHU
Koutponbnas pabota No5 «I[IpsimoyronbHble | U1 yraamMud — TPEeYrojbHUKAa U
TpeyroibHUKH. [locTpoeHUE TpeyroNbHUKa | pacCTOSTHHEM MEXTY
M0 TPEM DJIEMEHTaM)) NMapajuieNbHBIMA ~ TPSIMBIMHU,  TIPU
HEO0OXOJIMMOCTH TTPOBOJMTH O X0y
pelieHus JIOTIOJTHUTEIILHBIE
MTOCTPOCHHUS, COITOCTABIIATh
MOJIYYEHHBIH Pe3yabTaT C YCIOBUEM
3aJaud, B 3ajadax Ha MOCTPOCHHE

HCCIIeIOBaTh BO3MOXKHBIC CITyJaH.

12 | [loBTOpEHU

c.




TemaTn4yeckoe niiannposanne I'eomerpus 8 kiace

Ne
n/a

Kon
nuec
TBO
4aco
B

Tema

DneMEHTHI COAEpKAHUS

Yuebnasa oesmenvrnocmo

2

[ToBTOpEHN
e

[IpumensaTs Ha MIPaKTHUKE
TEOPETHUYECKUM MaTepHUall 110 TEME
«IIpusnaku paBeHCTBA
TPEYTOIbHUKOB. PaBHOOEIpEHHBII
TPEYroJIbHUK»; 3HAaTb W yMETh
MIPUMEHSATD TEOPEMBI 0
TPEYroJIbHUKAaX IpU  PEIICHUU
IIPOCTEUIINX 3a]a4
3HaTb U yYMETh
[IPU3HAKU u CBOMCTBA
napajuieabHbIX MPSAMBIX npu
pPELIEHUH TPOCTENIINX 3314
[IpuMeHsTh Ha PaKTHKE

IIPUMCHATDH
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Yerwipéxyr
OJIbHUKHU

MHoroyrojbHuKn
MHOroyroiabHHUK, €ro 3JIEMEHTbl U
ero cBoicTBa. Pacrio3zHaBaHuMe HEKOTOPBIX

MHOI'OYTI'OJIbHUKOB. Buinyxnvie u
HegbInyKIble MHO20y201bHuKY. 1IpaBuIbHBIE
MHOT'OYT'OJIbHUKH.

YeTsIpEXYroJIbHUKHY.
[TapannenorpamMM, poM0, MPSIMOYTOJbHUK,
KBajapaT,  Tpameuusi, paBHOOeApeHHas
Tpaneuus. CpoiicTBa W TNpU3HAKHU
napajuiesiorpamma, pomOa,

IIPSAMOYTOJIbHUKA, KBaJAparTa.
CymMma yrioB BBITYKJIOIO MHOTOYTOJIBHMKA
Bnucanneie u OIMCAHHBIC
MHOT'OYTOJIbHUKH. [IpaBunpHbIE
MHOroyroiapHuku.. Ilapamienorpamm, ero
CBOMCTBAa M NIpHU3HAKW. Tparmenus, CpenHss
JIMHUSA Tpaneuuu; paBHOOeIpeHHas
Tpamneuus. . [IpssMOyTONBHUK, pomo,
KBagpar, ux cBoWcrtBa. OceBags U
LEHTpaIbHAasl CHMMETPHHU.

OOBCHSIOT, Kakas purypa
Ha3bIBACTCSI MHOTOYTOJIBHUKOM,
Ha3bIBAIOT €T0 3JIEMEHTHI;
3HAKOMSATCS C IOHATUAMU
epuMeTpa MHOTOYTOJIbHUKA,
BBIITYKJIOT'O MHOT'OYT'OJIbHUKA;
BBIBOJIAT (DOPMYILY CYMMBI YTJIOB
BBIITYKJIOTO MHOTOYTOJIbHHKA,
HaXOJAT YIJIbl MHOTOYTOJIbHUKOB,
UX NIEPUMETPHL.

3HAKOMSITCS C OTp-SIMU
napajuleJIorpaMMa 1 TpareluH,
BUJAaMU Tparenui,
(hopMyIMpPOBKaMH CBOMCTB U
MIPU3HAKOB NapajuieJorpaMma u
paBHOOEPEHHON Tpanenuy,
ydaTcsl UX JOKa3bIBaTh U
MIPUMEHSTH IIPU PELIEHUH 3a1a4.
BBINOTHAIOT nejeHne 0Tpe3Ka Ha n
PaBHBIX 4acTel C IOMOILBIO
LHUPKYJIS U JINHEHKU; UCTIONb3Ys
CBOICTBa NapajujiesiorpamMmma u
pPaBHOOEAPEHHOMN Tpaneruu
Pemarot 3agaun Ha mocTp
YeThIPEXYTOJIbHUKOB

3HAKOMATCA C YaCTHBIMHU BUIAMHU
napajuiesniorpamma:
PSIMOYTOJIbHUKOM, pOMOOM U
KBaJIpaToM, ¢ GOpMYyIUPOBKaAMH UX
CBOMCTB U ITPU3HAKOB.
JIoKa3bpIBalOT U3y4EHHBIE TEOPEMBI
U IPUMEHSIOT UX NPU PELICHUU
3agauy tuna 401 — 415.

Y cBauBaroT onpeneneHus
CUMMETPHUYHBIX TOUEK U pUryp




OTHOCHUTEIIbHO MPSIMOM U TOUKH.
CTpoaT CHMMETpPUYHBIE TOYKH H
pacmno3HaroT GUrypsl, 00Iaaomme
0OCEBOM CUMMeETpUEN u
LIEHTPAIHbHON CUMMETPHE.
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IImomane

[ToussiTue o0 TUIOMIAAM  IUIOCKOM
¢uryper u e€ cBoiicTBax. M3mepenue
wiomaaen. ENMHUIBI H3MepeHus TIOIIATIH.
[lonsiTie  MWIOmIaAXM  MHOTOYTOJIbHUKA.
[Tnomanu MPSIMOYTOJIbHUKA,
napajuiesorpamma, TPEYroJIbHUKA,
Tpanenuu. Teopema [Tudaropa.

YcBanuBarOT OCHOBHBIE CBOMCTBA

momaaen u GopMyiny Js

BBIUMCJIEHHS IIIOIIAIN

MPSMOYTOJIbHUKA. BBIBOJISAT

(hopmysy 711 BEIYUCIICHHS
TUIOIA/IA TIPSIMOYTOJIbHUKA U
HCIIONB3YIOT €€ TIPH PelIeHUN

3aJ1a4.

3ay4uBaroT GOPMYJIbI IS
BBIYMCIICHUSI 110
napaJjenorpamma,
TPEYroJbHUKA U TPaIleLHH;
JIOKa3bIBaIOT UX, a TAK)KE y4aT
TeopeMy 00 OTHOIIEHUH IIIO0IIAeH
TPEYTrOJIbHUKOB, UMEIOIIUX 10
paBHOMY yriy. Ilpumenstor Bce
U3Yy4EHHbIE (POPMYIIBI IPU
peleHnH 3aaay.

B yctHOll hopMe 10Ka3bIBAIOT
TEOPEMbI U U3J1araroT
HE00XO0IMMBIN TEOPETUUECKUM
MaTepual.

YcBauBaror Teopemy Iludaropa u
oOpaTHyr0 el Teopemy, 00JacTh
NpUMeHeHHUs, MU(aropoBsl TPOHKH.
/[0oKa3bIBAIOT TEOPEMBI "
OPUMEHAIOT MX MpU PELICHUH
3aa4  (HaXoJsT  HEU3BECTHYIO
BEIMYMHY B  IPSAMOYIOJIbHOM
TPEYTOJIbHUKE).

19

ITomoOusIe
TPEYTOJIbHU
KU

Ilooooue

IIponopyuonanvhovle
nooobue ghuzyp.
[Momo6Guele  TpeyronbHukd.  [Ipu3Haku
nono0usi  TpeyrojdbHUKOB. [IpuMeHeHHe
mogo0ust K J0Ka3aTelIbCTBY TEOPeM U
peueHuio 3a1a4. CHHYC, KOCHHYC U TAHTCHC
0CTPOro yria PSIMOYTOJIBHOTO
TPEYroJIbHUKA.

Ompe3KUu,

3HaKOMSTCA C ONpEaeICHUSIMU
MPONOPIIMOHATEHBIX OTPE3KOB H
MOJIOOHBIX TPEYTOJILHUKOB,
TEOpEMO 00 OTHOIIICHUH
MOJTIOOHBIX TPEYTOJILHUKOB

U CBOMCTBOM OHMCCEKTPHUCHI
TpeyroibHHKa (3a1auas3s).
OnpenensroT no100HbIe
TPEYTrOJbHUKH, HAXOST
HEM3BECTHBIC BEJTMUUHBI U3
MPONOPIMOHATBHBIX OTHOILIEHHIH,
MPUMEHSTH TEOPHIO TP PEIICHUH
3ajad.

DopMHUPYIOT MPU3HAKU TOA00US
TPEYTrOJIEHUKOB, ONIPEACICHUE
MPONOPIMOHATIEHBIX OTPE3KOB.
JloKa3bIBAIOT MPU3HAKH MOI00MS U




MIPUMEHSIOT UX IIPU PELLICHUN
3a1a4y

DOopMyIHUPYIOT TEOPEMBI O CpEIHEN
JIMHWUM TPEYrOJIbHUKA, TOUKE
IepeceycHusl MeJuaH
TPEYTrOJIbHUKA U
IIPOIOPLIMOHAJIBHBIX OTPE3KAX B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
JI0Ka3bIBAIOT 3TU TEOPEMBI U
IIPUMEHATH IIPU perieHnu 3agad. C
IIOMOUIBIO HUPKYJIS U JTUHEHKN
JEJIAT OTPE30K B JAHHOM
OTHOILIECHUH U PEUIatoT 3a/1a4 Ha
IIOCTPOCHHE.

DOopMYJIUPYIOT ONPEICTCHUS
CHUHYCa, KOCUHYCa U TaHI'€HCa
OCTPOTO yria IpsIMOYIOJBHOIO
TPEYTroJIbHUKA, 3HAYECHUs CUHYCA,
KOCHHYCA Y TAHT€HCA U1 YIJIOB
30°, 45° u 60°, MmeTpruueckue
cooTHoweHus. JJoka3bIBaoT
OCHOBHO€ TPUI'OHOMETPUYECKOE
TOKJECTBO, PEIIAIOT 3aJa4H.
[IpumenstoT BCE H3y4YECHHBIC
dbopMmysbl,  3HAYeHHS ~ CHHYCa,
KOCHHYCa, TaHI€HCA, METPUYECKHE
OTHOIUIECHHUS TP PELICHNN 33]a4

17

Oxkpy>XHOCT
b

B3anmHoe  pacnosiokeHue — NOpsIMOM U
OKpyxHOCTH. KacarenbHas K OKPYXHOCTH,
ee CBOWCTBO M mpu3Hak. lleHTpanbHBIM,
BIUCAaHHBIA YIJIbI, BEJIWYMHA BIMCAHHOTO
yrila; JBYX OKPYKHOCTEH; pPaBEHCTBO
KacaTeJIbHbIX, IMPOBEACHHBIX U3 OJHOU
TOYKM. MerpHuueckue COOTHOLICHUS B
OKPYKHOCTH: CBOICTBa CEeKYIIUX,
KacaTeJbHBIX, XOp/I. OKpyXHOCTb,
BIMCaHHAs B TPEYrOJIbHUK, U OKPYKHOCTb,
ONMCaHHas OKOJIO TPEYTrOJbHUKA.
Bnucannsie u OIMCAHHBIE
YEThIPEXYTOJIbHUKH. Bnucannsie "
ONMCaHHBIE  OKPYKHOCTHM  IPaBUIILHOTO
MHOTOYTOJIbHHUKA.

3HAKOMSTCS C BO3MOKHBIMU
CIIy4asitMU B3aMHOTO
PaCIIONOKEHUS NIPSIMOMN U
OKPY>KHOCTH, C OIIPEACIICHUEM
KacaTeJbHOM, CBOMCTBOM U
MIPU3HAKOM KacaTeIbHOM.
JIoKa3bIBalOT UX ¥ IPUMEHSIIOT IIPU
PELLIEHNH 3a]1a4, BBITTOJIHAT 3a1a41
Ha [OCTPOEHHUE

Pacno3naror, kako yroma
Ha3bIBAETCS LICHTPAJILHBIM U KaKOU
BIIMCAaHHBIM, KaK OIpeesieTcs
rpagycHas Mepa Jyru OKpYKHOCTH.
DopMyIHpPYIOT TEOPEMY O
BIINCAaHHOM YTJIE, CIEICTBUS U3 HEE
Y TEOpPEMY O MPOU3BEACHUU
OTPE3KOB MIEPECEKAOIINXCS XOPI.
JI0Ka3bIBAIOT 3TH TEOPEMBI U
MIPUMEHSIIOT IPU PELIEHUU 3a/1a4
OnpenensioT, Kakas OKPYKHOCTb

SABIISICTCA BITMCaHHOMN B
MHOTOYTOJIFHUK " Kakas
OIMCaHHOU OKOJIO
MHOTOYTOJIbHUKA,  (OPMYIHPYIOT
TEOPEMBI 00 OKPY>KHOCTH,

BIIMCAaHHON B TPEYrOJbHUK, U 00
OKPY’KHOCTH, ONMCAHHON OKOJIO




TPEYTrOJIbHUKA, CBOICTBA
BIMCAHHOTO u OMMCAaHHOTO
YEThIPEXYTOJIbHUKOB. /[OKA3bIBAIOT
3TU TEOPEMBI U IPUMEHSIOT UX IIPU
peuieHuy 3a1a4.

6 4 [ToBTOpEeHN
e
TemaTtuueckoe miianupoBanue I'eomerpus 9 kiace
No | Kon | Tema DJIeMEHTHI COJIep KaHUs Yuebnas oesmenvnocms
I/ | u4ec
TBO
9aco
B
8 Bekropsr [Tonste BekTOpa, HyNeBOW BekTop | PopMHpOBaHHWE Yy  YYalIUXCS
,KOJUTMHEapHBIE, COHAITPABJICHHBIC, | YMEHUH IMOCTPOCHUS M pPeallu3alun
MPOTHBOIIOJIOXKHO HAIPABJICHHBIC, ICHCTBHS | HOBBIX 3HAHUH (TIOHITUH, CIOCOOOB
HaJ| BEKTOPaMH, UCIIOJIh30BaHUE BEKTOPOB B | JICHCTBHUI | T.J.); MPOCKTHPOBAHUS
busuke,  paziodicenue  6ekmopa  Ha | CIOCOOOB BBIMOJHEHUS JOMAIITHETO
cocmasnsawue, CKauapHoe npousgedeHue. | 3alaHUs
AOGcoitoTHas BEJIMYMHA U HarpaBiieHue | DopMUpoBaHHs 3HAHUI O BEKTOPE,
BEKTOpA. PaBenctBo BEKTOPOB. | paBHBIX BEKTOpaX, COHOIPABJICH-
OTknagpiBaHUEe BEKTOpa OT JAHHOM TOYKHU. | HBIX u
CrnoxxeHue u BbhIYHTaHUE BEKTOPOB. CyMMa | TPOTHUBOMOJIOKHOHAIPABICHHBIX
JIBYX  BEKTOPOB.  3aKOHBI  CIIOKEHHUs | BeKTopax. Hayuutbcs m3o0paxkaTh
BekTOopoB. [lpaBuio  mapamienorpamma, | ¥ 00O3Ha4aTh BEKTOpHI. 3HATH M
TPEYTOJIbHHKA. Cymma HECKOJIbKUX | IOHUMAaTh  3aKOHBI  CIIOKEHUS,
BEKTOPOB. Beranranue BEKTOPOB. | ONpEICTICHHEe  CYMMBL.  YMeETh
YMHO)KEHne BEKTOPOB. YMHOXKEHHUE | CTPOUTh BEKTOp, PAaBHBIA CymMMe
BEKTOpa Ha YHCIIO. TIBYX BEKTOPOB, UCTIONB3YS
MIPABHIIO TPEYTOJIbHHKA,
napajienorpaMmma, bopmy-
JUPOBATH 3aKOHBI CIIOKECHHS.
10 Meton Konnuneapusie BEKTODBI.
koopauHaT | Paznmokenue BEKTOpa o JIBYM

HEKOJUIMHEapHbIM BekTopaMm. KoopamHatel
BekTOpa. CBs3b MeXAy KOOpAMHAaTaMu
BEKTOpa W KOOpJAMHATAaMU €ro Hadajga |
KOHIIA, JUIMHBI BEKTOpa M PACCTOSHHUS
MEXIy JBYMs €ro TOYKaMH, CEpeIuHbI
OoTpe3Ka. [Ipocreiimue 3a1a4u B
KOOpJIMHATaX. YpaBHEHHWE JIMHUM  Ha
IJIOCKOCTH. YPaBHEHHE OKPYKHOCTH U
npsiMmoii. OCHOBHBIE TIOHATUS, KOOPOUHAMbI
8eKMOpa, pAaccmosHue MedxHcoy mouKamu.

Koopounamot cepeounnl ompesKa.
Ypasuenus gueyp.
Ipumenenue 8EKMOpPO8 u

KOOpOUHam Ol peuwleHus NnpoCcCmeuux
2eoMempuyeckKux 3a0ay.
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CooTtHome
HHUS MEKIY
CTOPOHAMH
U yriamu
TPEyroJibH
HKa.
CraasipHoe
npousBesie
HHE
BEKTOPOB

CuHyCc, KOCHMHYC M TaHI€HC yrIJja.
OcHoBHOE TPUTOHOMETPHUECKOE
TOXKIECTBO. ®opMyisl [IpUBEICHUS.
Teopembl cuHycOB U KOocHHYCOB. Pemenue
TpeyroJbHUKOB.  COOTHOILICHUS ~ MEXIY
CTOPOHaMH M yIJIaMH  TPEYrOJIbHHKA.
Teopema 0 MmIOWAAM TPEYTrOJbHHUKA. YTOI
MEXIY BEKTOPaMH. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB U €ro MPUMEHEHHE
B reoMerpuueckux 3amavax. CkanspHoe
npou3BeieHHe B KoopauHatax. CBoiicTBa
CKaJISIPHOTO MPOU3BECHUS BEKTOPOB

12

Jlnuna
OKPYKHOCT
H.
IL1omaan
Kpyra.

OKpyXHOCTB, KPYT

OKpy’>KHOCTb, KpPYyT, UX JJIEMEHTHI U
CBOMCTBA; UEHTpPaJIbHbIE M BIMCAHHBIC
yriubl.  KacarensHas v cekywasa K
OKPYKHOCTH, UX ceolicmea. Brnucanueie u
OIHMCaHHBbIE OKPYKHOCTHU JUIst
TPEYroJIbHUKOB, uemuvlpéxy20/1bHUKOS,
NPABUNIbHBIX MHO20)20IbHUKOE.

[IpaBunbpHbIE MHOT'OYTOJIbHUKH.
OKpy>KHOCTHU: OIMCaHHas OKOJIO
MIPaBUIILHOTO MHOT'OYTOJIbHUKA u
BIMCaHHAs B HETO. [Toctpoenue
MPaBUJIbHBIX ~ MHOI'OYTOJIbHUKOB. [lnuHa
OKPYKHOCTH U IJIomaab Kpyra. ®opMyiibl
JUI  BBIYMCIIEHHS IUIOINAAU IPABHIIBHOTO
MHOTOYT'OJIbHUKA, €r0 CTOPOHBI U pajuyca
BIIMCAHHOU OKPY>KHOCTH. JnHa
OKPY)XHOCTH, JUIMHa JYyT'H, KpYroBOil
CEeKTOp, Kpyrosoil cerment. Ilnomans
Kkpyra. [Iimomane KpyroBoro cexropa.

JABukenue.

OtoOpakeHue IUIOCKOCTH Ha ceOsl.
[Tonsarue nBuxenus. OceBast U LIEHTpalbHas
cumMetrpus. [lapamiensHbIl nepeHOC W
noBopoT.  HamoxkeHuss W JBMKEHUS.
IIpeoOpa3zoBanust

[Tonsitue npeoOpa3oBaHusl.
[IpencraBnenue 0 MeTaIrpeaMETHOM
MOHATUH «TIpeoOpazoBanue». Ilooobue.

JABuKeHust

OceBast ¥ LEHTpaJbHAsI CUMMETpHS,
nogopom u napannienbHulil
neperoc.Komounayuu 08UdICEeHUT Ha
NJIOCKOCMU U UX CBOUCMEA.

HauaabHbI
e cBeJeHUs
u3
crepeoMeTr
puu

I'eomerpuueckue (urypsi B
npocrpancrse (00bEéMHBIE TeJ1a)

MHnozoepanHuk u e2o 31eMeHmul.
Hazeanus  muococpannuxkos ¢ pazmviv
NON0JCeHUeM U KOMUYECMEOM  CPAaHel.
[lepBuuHbIe TpeAcTaBICHUS O NHpPaMUJE,




napajenenumnene, npusMe, cdepe, mape,
IMUTMHIpPE, KOHYyce, HX OJJIEMEHTaxX u
MPOCTEUIIINX CBOWCTBAX.

ITpeamer CTEPEOMETPHH.
I'eomeTpuyeckue Tejia U MOBEPXHOCTH.
MHOrorpaHHUKH: npusMa,
napa’suieJICuIIe]I, nmupamMua,
MMOHSATHS, ONIpeaeaeHuUs, GOPMYIbI IS
BBIYHMCIIEHUS ux 00BLEMOB.

[Tapannenenunen. O6bem Tena. CBolicTBa
MPSIMOYTOJIBHOTO Tlapajuienenunena Tema u
MOBEPXHOCTH BpAIICHHS: ITUJIHHID,
KOHYyC, cdepa, map, (Gopmynabl s
BBEIYHCIIEHUS 170:4 mIomangem
MMOBEPXHOCTEH u 00BEMOB.
[IpencraBnenne 00 00béME ©  ero
cBoiicTBax. M3mepenne o0béMa. EmxuHUIIBI
U3MEpEeHHs: 00BEMOB.

0o
aKcHoOMAax
IIAHUMETP
UM

IToBTOpEHHU
e

Pemenue 3amay U3 OTKpHITOro OaHKa
oro




KpuTtepuu u HOpMbI OLleHKM 3HAHWI, YMEHU U HABBIKOB 00YYaIOLIUXCS 110 MaTeMaTHKe
JU1sl OLEHKHU TOCTHMKEHUHN YJaluXcsl IPUMEHSETCs MATHOAJUIbHAS CCTEeMa OLICHUBaHUS.

1. OneHKa NMCbMEHHBIX KOHTPOJbHBIX PA00T 00y4alIIMXCH 110 MaTeMaTHKe

OTBET OIICHUBACTCSI OTMETKOHN «5», eclu:

1) paboTa BBITIOJIHEHA MTOJTHOCTHIO;

2) B JIOTUYECKUX PACCYKICHHUIX 1 0O0CHOBAaHMH PEUICHUS HET MPOOEIOB U OMIMOOK;

3) B peleHNN HET MaTeMaTHYECKUX OIMOOK (BO3MOKHA OJTHA HETOYHOCTh, OMTUCKA, KOTOpasi HE SBISETCS
CJICJICTBUEM HE3HAHUS WM HETIOHUMAaHUsS y4eOHOTO MaTepuaa).

OtMmeTKa «4» CTaBUTCS, €CIIH:

1) paboTa BBIIOJTHEHA IMOTHOCTHIO, HO 00OCHOBAHUS IIArOB PEIICHHS HEIOCTATOYHBI (€CIIH YMCHHE
00OCHOBBIBATh PACCYKICHUS HE SBIISJIOCH CIIEUAIBHBIM 00BEKTOM MTPOBEPKH );

2)I0IyIIeHBI OJTHA OMIMOKA WU €CTh JIBA — TP HEJOUYETA B BBIKIIQJKAX, PUCYHKAX, UePTEkKaX WU TpaduKax
(ecnu 3TH BUJIBI pabOT HE SBJISUIUCH CIICIIMAIBHBIM 00bEKTOM IPOBEPKH).

OTMeTKa «3» CTaBUTCS, ECIU:

1) nomymieHo Oonee oHOM omMOKK Wi 0oJiee ABYX — TPEX HEIOUETOB B BBIKJIAJKAX, YEPTEkKaX WIH
rpadukax, HO 00yJaromuiics 0baanaeT 00I3aTeIbHBIME YMEHUSMHU T10 TIPOBEPSEMOI TEME.

OT1MeTKa «2» CTaBUTCS, €CIIH:

1) gomyIeHs! CyIecTBeHHbIC OMMOKH, TTOKa3aBIINe, YTO 00yJaromuiics He 00JIagaeT 00s3aTeIbHBIMU
YMEHUSIMHU 110 IaHHOI TeMe B IIOJTHOM Mepe.

OtMeTKa «1» cTaBUTCS, €CIU:

1) paboTta mokasana MmojJHOe OTCYTCTBHE Y 00yYaroierocsi 00s3aTeabHbIX 3HAHUM U YMEHUI 110
MIPOBEPSIEMOM TEME WM 3HAUYUTEIbHAS YaCTh PAaOOTHI BHINOJIHEHA HE CAMOCTOSATEIBHO.

Y4uTenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIIBHBII OTBET Ha BOMPOC WIIM OPUTHHAIILHOE PEIlICHUE
3a/1auu, KOTOPbIE CBUAETEIBCTBYIOT O BBICOKOM MaT€MaTUYE€CKOM PAa3BUTHUU 00YYAIOMIEroCs; 3a PEIICHHE
0oJ1ee CI0XKHOM 3a/lauu UK OTBET Ha 0oJiee CII0KHBIN BOMPOC, MPEI0KEHHBIE 00yJaroeMycs
JOTIOTHUTEIBHO TOCTIE BHIMOTHEHUS UM KaKUX-JTHO0 APYTHUX 3a1aHHM.



2.01eHKA YCTHBIX OTBETOB 00YYAKOIIHUXCSH 10 MATEeMaTHKe

OTBET OIICHUBAETCA OTMETKOMN «5», €CIIN YYEHUK:

MIOJIHO PACKPBLI COJEpKAHUE MaTepHralia B 00beMe, MPEAyCMOTPEHHOM MTPOrpaMMOi U y4eOHUKOM;
W3JIOKHUIT MaTeprajl TPaMOTHBIM SI3bIKOM, TOUYHO MCIOJIB3YsI MAaTEMAaTHUYECKYI0 TEPMHUHOJIOTUIO M CUMBOJIUKY,
B OIPEJEICHHON JIOTUYECKOM MOCIEN0BATEIbHOCTH;

MPaBUIILHO BBITIOJHUI PUCYHKH, YEPTEKHU, TpaQUKH, COMYTCTBYIOIINE OTBETY;

MOKa3aJl yMEHHE WUTFOCTPUPOBATH TEOPHUIO KOHKPETHBIMU IPUMEPAMHU, IPUMEHATH €€ B HOBOW CUTYyaIlMU
P BBITIOJIHEHUU MTPAKTHUYECKOTO 3aaHus;

MIPOJIEMOHCTPHUPOBAN 3HAHUE TEOPUU paHEe H3yUYECHHBIX COMMYTCTBYIOMINX TEM, C(HOPMHPOBAHHOCTH U
YCTOMYHUBOCTD UCTIOJIB3YEMBIX IPU OTBETE YMEHHUI M HABBIKOB;

OTBEUYAJ CAMOCTOSTEIHHO, 0€3 HABOSAIINX BOMPOCOB YUUTEIIS,

BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH IPHU OCBEIIEHUE BTOPOCTEIIEHHBIX BOIPOCOB MJIA B BBIKJIAJIKaX,
KOTOPbIE YUECHHK JIETKO UCIIPABUJII TIOCIIC 3aMEUYAHUS YUUTENS.

OTBeT OIIEHUBAETCS OTMETKON «4», €CITH YIOBJIECTBOPSET B OCHOBHOM TPEOOBAaHUSIM Ha OLIEHKY «5»,

HO TIPY 3TOM UMEET OJIUH U3 HEJ0CTATKOB:

B M3JI0’KEHUU JOMYIIEHbI HEOObIIIHE TPOOEIIbl, HE UCKAa3UBIIEe MATEMAaTHUECKOE COAepKaHUE OTBETA;
JOTYIIEHBI OJIUH — JIBa HEJIOYETA MPU OCBEIICHMH OCHOBHOT'O COJIEP>KaHUsI OTBETA, UCIIPABICHHBIC ITOCTIE
3aMeuyaHus YUUTes;

JIOIYIIEHbI onrOKa uiu 0oJiee ABYX HEIOUYETOB TPU OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB WJIH B
BBIKJIQ/IKaX, JIETKO MCIIPABJICHHBIE MTOCIIE 3aMEUaHUs yUUTEs.

OtMmeTka «3» CTaBUTCS B CICAYIONIUX CIIyJasx:

HETIOJTHO PacKPBITO COJIepKaHNE MaTepHaiia (ColepKaHue U3JI0KEeHO (pparMeHTapHO, HE BCeraa
MOCJICI0BATEIHHO), HO TIOKa3aHO 00IIee MOHUMAaHUE BOIIPOCA U TPOJICMOHCTPUPOBAHBI YMEHUS,
JOCTATOYHBIE I YCBOGHUS IIPOTrPAaMMHOT0 MaTepuaina (onpeaeneHsl « [peboBaHUAMU K MaTeMaTHUECKON
MOATOTOBKE YYAIIUXCS» B HACTOSIIIECH MPOTpaMMe 110 MaTEMATHUKE);

HUMEJHCh 3aTPyIHEHUS WIN JOMYIIEHbI OIIMOKH B ONPEICICHUH MAaTeMaTUYECKO TePMUHOJIOTHH,
YepTekKax, BBIKIAJAKAX, UCTIPABIICHHBIE TIOCIE HECKOJIBKUX HABOSIIUX BOIPOCOB YUUTEIS;

YUEHHK HE CIIPABUIICS C MPUMEHEHUEM TEOPUHU B HOBOM CUTYallUH MPU BBIOJHEHUH MPAKTHYECKOTO
3a/IaHMs], HO BBITIOJIHUJI 33]JaHUs 00513aT€TbHOTO YPOBHS CIIOKHOCTH T10 IAaHHOU TEME;

MIPH IOCTATOYHOM 3HAHUH TEOPETUYECKOTO MaTepHala BhISBIEHA HEIOCTaTOYHAsI C(hOPMHUPOBAHHOCTH
OCHOBHBIX YMEHHUH U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOLIUX CIIyqasx:

HE PacKpBITO OCHOBHOE COZIEpKaHNU€e y4eOHOTro MaTepuaa;

oOHapyKeHO HEe3HAHUE YUYSCHHUKOM OOIbIIeH i Hanbolee BaKHOW YacTH y4eOHOro MaTepuarna;
JOTYIIEHBI OITUOKY B OMPEICTIEHNHN TTOHATHHN, TTPU UCTIOIB30BAaHUHM MAaTEMaTHYECKON TEPMUHOJIOTHH, B
PHUCYHKaX, UepTeKax Wiu rpadukax, B BBIKIAIKaX, KOTOPbIE HE UCIPABICHBI OCTIE HECKOIBKUX HABOSIIINX
BOIIPOCOB YUHTEIIA.

OtMeTKa «1» cTaBUTCS, €CIU:

YYCHHUK OOHAPYKIJI TTOTHOE He3HAHUE U HEMOHUMaHUE U3y9aeMOoro yueOHOro MaTepuasa Uil He CMOT
OTBETUTH HU Ha OJIMH U3 MMOCTABJIEHHBIX BOIPOCOB 10 U3YYEHHOMY MaTepHuaty.
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