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1. Conep:xanue y4eOHOTO mpeaMeTa.

7 xnacc

HavaneHele nossTuss reomerpuu. Touka, nOpsMas, OTpPE30K, Jyd. Yroia. Buasl yrios.
Beprukanpabie 1 cMexXHBIE YTIbL. brccekTprca yria. [lapanmnensHOCT U TEPIEHANKYIAPHOCT TPSIMBIX.

OCHOBHBIE TOCTPOCHHUS C MOMOIINBI0 LUPKYIS W JuHehku. TpeyrodbHuk. BwicoTa, menuaHna,
OmcceKTpuca, X CBOMCTBA.

PaBHOOEIpEHHBII 1 PABHOCTOPOHHHMA TPEYTONbHUKH. HepaBeHCTBO TpeyroIbHHKA.

CBolicTBa 1 IPU3HAKK PAaBHOOEAPESHHOTO TPEyrojibHUKa. [Ipu3HaKku paBeHCTBA TPEYTrOJLHUKOB.

CBoiicTBa M MpU3HAKK MapaJIeNbHBIX NpaMbIX. CyMMma YIJIOB TPEyroJibHMKAa. BHenrHue yribl
TPEeYTOJIbHHKA.

[IpssmoyronbHbiit  TpeyronbHUK. CBOWCTBO MEIHWAHBI MPSAMOYTOJBHOIO  TPEYTrOJbHUKA,
MPOBEICHHON K rumnoteHyse. [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOIBHUKOB. [IpsMOYTroabHBIIM
TpeyroibHUK ¢ yriom 30°,

HepaBencTtBa B reoMeTpuu: HEpPaBEHCTBO TPEYTOJIbHHWKA, HEPABEHCTBO O JJIMHE JIOMAaHOWM,
TeopeMa o OoJIbIIeM yriie U O0JbIIeH CTOPOHE TPEYTOJIbHUKA.

OKpy>XHOCTB M KPYT, XOpJa U JHaMEeTp, UX cBoicTBa. [leprieHanKymnsap u HAaKIIOHHAS.

I'eomeTpudeckoe MecTo Touek. brccekTpuca yria u cepequHHBIN NePIeHANKYIIP K OTPE3Ky Kak
reoMeTpHUYecKre MecTa TOUeK.

8 xiacc

Jlomanasi, MHOroyroiabHuK. UerelpexyrojabHuku. [lapamienorpamm, €ro npu3HAaKu U CBOWCTBA.
YacTHple cioydad MapanjienorpaMMmoB (IPSAMOYTOJIbHUK, POMO, KBaipaT), MX NPU3HAKW U CBOWCTBA.
Tparerusi, paBHOOOKAs Tparenus, ee CBoicTBa 1 npu3Haku. [IpsmoyronsHas Tpamenys.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpHUH. lIpumepbl cUMMETpHH B
OKpY’KaroIlleM MHpe.

Meroa yaBoeHust Mmeauansl. LleHTpanbHasi CUMMETPUSL.

Teopema ®aneca u TeopeMa 0 IPOMOPLUUOHATBHBIX OTpe3Kax. LIeHTp Macc TpeyroiabHUKa.

CpoiicTBa 1uiomaael reomerpudecknx Guryp. DopMmynsl Juis TUIOMIATU  TPEYroJbHUKA,
napajuiesorpaMmma, pomoOa u tparenuu. OTHOIIEHHE IUIOoMIanel Mogo0HBIX QUTYD.

Brruucnenue miomaneil TpeyroaisHUKOB M MHOTOYTOJIBHUKOB Ha KieT4aTol Oymare.

Teopewma [Tudaropa. [Ipumenenue teopemsl [Tudaropa npu perieHur MPakKTUIESCKUX 3a1a4.

[IpeoOpaszoBanue nogobus. IlonoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

[Tono6ue TpeyroasHUKOB, K03¢dunpeHT nogodus. IlpuzHaku moxpodus TpeyronbHuKoB CpeaHss
JUHHS TpeyronbHuKa. [IpruMenenue mogobus mpu pemeHny MpakTHUeCKHX 3a/1ad.

9 knacc

CuHyc, KOCHMHYC, TaHT€HC OCTPOTO yIjla TPSMOYTOJBHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHYECKOE TOKAeCTBO. Tpuronomerpudeckue Gynkiuu yriaos 830°%,45° u60°,

B3anmMHoe pacnonokeHne OKpyXHOCTH M mpsiMoil. KacarenbHas u cekymias K OKpPYXHOCTH.
OKpy>KHOCTb, BOIMCAaHHAs B yroj. BrircanHas 1 onucaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

Brincanssle U eHTpaNbHBIE YIIIbI, YTOJI MEXIY KacaTelbHOW U XOPAOH. YTJIbl MeXIy XOpAaMH U
CeKylmIMMHU. BrucaHHple U ONWCAHHBIE YETHIPEXYTOJBHUKH. B3auMmMHOe pacnojoxeHue IBYX
okpyxHocTel. Kacanue okpyxHocteit. O01IMe KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

Teopema o TPOM3BEAECHHWH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHHH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTeJIbHOM.

BexTop, anmmHa (MOAYb) BEKTOpa, COHANIPABIECHHBIE BEKTOPHI, IPOTHBOIOIOKHO HAIPABICHHBIE
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIlMM HaJ BEKTOpaMu. PasmokeHne
BEKTOpA IO JBYM HEKOJIIIMHEApHBIM BekTopaM. KoopauHatel BekTOpa.

JlexapToBBl KOOPIMHATHl Ha IJIOCKOCTH. YpaBHEHMS NPAMOM M OKPYXKHOCTH B KOOpJUHATaX,
nepecedeHre OKPYKHOCTEH U MPSAMBIX. MeTo1 KOOpIMHAT 1 €T0 IPUMEHEHHE.

10 xmacc
Cunyc, kocunyc, TanreHc yrioB ot 0 g0 180°.OcHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
DopMyIbl IPUBEACHMUS.
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Pemenue tpeyronbHukoB. TeopemMa KOCMHYCOB U TE€OpeMa CHUHYCOB. PellleHue NMpakTUYECKUX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

CkanspHoe Npou3BEeACHNE BEKTOPOB, IPUMEHEHHUE JIJIsl HAXOXAECHUS AJIUH U YTJIOB.

[IpaBunpHbIE MHOrOyroJIbHWKHM. JlJIMHa OKpyXKHOCTU. I'pagycHas M panvaHHas Mepa yria,
BBIYMCIICHUE JUIMH OyT OKpyX)HOocTel. [Inomans kpyra, ceKTopa, CerMeHTa.

JBIKEHHUS TUIOCKOCTH M BHYTPEHHHE CHUMMETPUH (GUTyp (SJIeMEHTapHbIC IPEACTaBICHUS).
ITapamnensHbii nepenoc. 11oBopor.

2. Ilnanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOIr0 MpeIMeTa.

OcBoenne yuebHoro mpenmera «['eoMeTpusi» HOMKHO oOecmeynBaTh AOCTHKCHHE Ha YPOBHE
OCHOBHOTO 00mero oOpa3oBaHMsA CHEOYIOIIMX JIMYHOCTHBIX, METAalpPeAMETHbIX M MPEeIMETHBIX
00pa3oBaTeIbHBIX Pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbI

JIM4YHOCTHEIC PE3YIbTAaThl OCBOCHUS IIPOrPpaMMBbI yqe6H0r0 npeamMeTa «I" COMCTPUSA» XaPAKTCPUSYIOTCA:

Ha’I‘pI/IOTI/I‘IeCKOe BOCIIMTAHHUC!:

MPOSIBIICHUEM MHTEPECA K NPOLLIOMY M HACTOSAIIEMY POCCHUHCKOM MAaTeéMaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHMKEHHUSIM POCCUUCKHX MAaTEMAaTHUKOB M POCCHMCKON MaTeMaTHYeCKOM IIKOJbI, K
HNCITIOJAB30BAHUIKO OTUX I[OCTI/I)KGHI/Iﬁ B apyrnx HayKax nu HpI/IKJIaILHI)IX C(bepax.

I'paxkxaHCcKO€ 1 JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

TOTOBHOCTBIO K BBITIOJTHEHHIO O0S3aHHOCTEH TpaskIaHNHA U peaii3aliy ero Ipas, MPeICTaBICHHEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS  PA3JIMYHBIX  CTPYKTYp, SBJICHUH, MPOLEIYP
TPpaXTaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI H TIP.); TOTOBHOCTHIO K OOCYKACHUIO STHUECKUX MPOOIeM,
CBA3aHHBIX C MPAKTHUYCCKUM IIPHUMCHCHHUEM Z[OCTI/DKCHI/Iﬁ HayKHl, OCO3HAHHMEM BaXHOCTU MOpPAJIbHO-
OTUYCCKUX MPUHIHUIIOB B ACATCIbHOCTU y‘-IéHOFO.

TpynoBoe BOCIIUTaHUE:

YCTAaHOBKOM Ha AKTUBHOE YYaCTHE B PCEIICHUM NPAKTUYECKUX 337a4  MaTeMaTH4YECKOH
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYECKOro 0Opa3oBaHMs HA MPOTSKEHWU BCEH >KU3HU
JUISL yCTIeIHOW Tpo(ecCHOHAFHON JNEATEbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHH; OCO3HAHHBIM
BHIOOPOM U TOCTPOSHHEM WHUBHIYyaIbHON TpaeKTOpHH 00pa30BaHMs U )KU3HEHHBIX TUIAHOB C yYETOM
JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH.

DCTETHYECKOE BOCIIMTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAIIBHOMY U 3CTETHYECKOMY BOCIIPHSTHIO MAaTEMaTHYECKUX OOBEKTOB, 3a7ad,
pelIeHun, paccyKIeHuI; yYMEHHIO BUIETh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HCHHOCTI/I Hay4YHOT'O MMO3HAHUA:

OpHeHTaHHeﬁ B JAC€ATCIBHOCTU HAa COBPEMCHHYIO CUCTEMY Hay4YHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUA YCJIOBECKA, IMIPUPOJAbLI U O6HIeCTBa, MMOHUMaHHUEM MaTeMaTHYEeCKOM HayKH KakK
C(I)epBI YeJIOBEUYCCKOM ACATCIBbHOCTH, 3TAIIOB eé Pa3BUTUA U 3HAYMMOCTH IJId PA3BUTUSA HNUBUIIN3ALIUH,
OBJIAICHUEM S3BIKOM MATCMAaTHKHW H MaTeMaTHYECKOM Ky.HI:TypOfI KaxKk CpE€aACTBOM IIO3HAHHA MHUpPA,
OBJIAICHHUEM HpOCTeI\/’IIHI/IMI/I HaBBIKaMH HCCHCHOBaTeHBCKOﬁ JCATCIBHOCTH.

duzngeckoe BOCIIMTAHUC, (bOpMPIpOBaHI/IC KYJbTYPBI 310POBb 1 SMOIIMOHAJIBHOT'O 6nar0nonytm;1:

TOTOBHOCTHIO MTPUMEHATh MaTeMaTUYeCKUe 3HAHH B MHTEPECAX CBOETO 3710POBbA, BEICHHS 3710POBOTO
o0Opa3a >KM3HM (3I0POBOE NHTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH M OTABIXA, pPETryJspHas
¢u3nuecKkas aKTUBHOCTH); C(OPMHPOBAHHOCTBIO HaBBbIKAa pe(iIeKCHH, NMPU3HAHHUEM CBOErO MNpaBa Ha
OLIMOKY U TaKOI'o K€ I1paBa APYroro 4ejoBeKa.



DKOJIOTrHYECKOE BOCITUTAHHUE:

OpUCHTANMEH Ha MPUMEHEHUE MaTeMaTHUECKUX 3HAHWH JUJIS PElICHUsS 3a7ad B 00JIACTH COXPAHHOCTH
OKpYy)KaroImel cpeapl, IUIAHUPOBAaHUS TIOCTYNIKOB W OIIGHKHM KX BO3MOXHBIX TOCTEICTBUH IS
OKpY’)KarfoIlel Cpeapl; OCO3HAHMEM TJIO00AIBHOTO XapakTepa HKOJOTHYECKHX MpoOJIeM U MyTed Hx
peleHusl.

JImdaHOCTHBIE pe3ynbTaThl, 00ECTICUNBAIOIINE aAITAIIMIO O0YJAIOIIEroCs K M3MEHSIOIIMMCS yCIOBHIM
COIMAJIBHOW U IPUPOJTHOM CpeJIbl:

TOTOBHOCTBIO K [JIEHCTBHSIM B YCJIOBHAX HEOINPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHIECKYIO AesITeTbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y OPYTHUX JIIONEH,
MpHOOpETaTh B COBMECTHOM JICATSIILHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIICTCHIMH U3 OTbBITA IPYTHX;

HE00XOJMMOCTBI0 B (DOPMUPOBAHMH HOBBIX 3HAHUI, B TOM 4ucie (HOpMyTUpOBaTh HIEH, MOHSTHS,
TUNOTE3bl 00 OOBEKTaxX M SBICHUSAX, B TOM UYHCJIE paHee HE H3BECTHBIX, OCO3HABaTh AE(UIIUTHI
COOCTBEHHBIX 3HAHUN U KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE pa3BUTHUE;

CHOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYalUIO, BOCHPUHUMAThH CTPECCOBYIO CUTYAIMIO KaK BBI3OB,
TpeOyIOmMiA KOHTPMEP, KOPPEKTHPOBATH TNPUHUMAEMbIE PEIIeHHS W JeicTBHA, (OpPMynmHpOBaTh W
OIICHUBATh PUCKH U TIOCIEICTBHS, DOPMHUPOBATH OTIBIT.

Cneuua/leble JUYHOCMHbLE pe3Ylbmanivl.

o VyMeHUue CONnoCmasiams 3pumesibHble 6HEYAMICHUs C YYEemOM HOMYYEHHbIX 3HAHUlLL 00
0COOEHHOCMAX C80€20 3PUMENbHO20 GOCHPUSMUS, HA OCHOBAHUU COHOPMUPOBAHHBIX NPEOCMABLEHUL O
npeoMemax U sIGIeHUAX OKpyHcaroueli 0elcmeumenbHOCmiL,

o chopmuposanHnocms  momusayuu K 0OVHEHUI0 U YeleHANPAGIeHHOU  NO3HABAMENbHOU
oesmenbHoCmu;

° CROCOOHOCb 0CO3HABAMb CeDsl HACTNBIO COYUYMA,

° CNOCOOHOCMb K OCMbICACHUIO U Oupgpepenyuayuu  Kapmuuvl Mupd, ee PEeMEHHO-
NPOCMPAHCMBEEHHOU opeanuzayuu;

° NPUHAMUE COOMBEMCMEYIOWUX 03PACHY YEHHOCMEN U COYUATLHBIX POJiell

° YMeHUe OYEeHUBAMb C NOZUYUL COYUATLHBIX HOPM COOCMBEHHbIE NOCMYNKU U NOCMYNKU OPYeUx
Jaooel;

° IMOYUOHATLHO-YEHHOCHHOE OMHOWEHUEe K OKpYJicarouell cpede, HeobXo0umMocmu ee COXpaHenus
U PAYUOHATLHO20 UCHOTIb30BAHUSL,

° YyMeHue hopmMuposamsy IcmemuieckKue Uyecmed, GNeUamieHus om G0CNPUSMUL NPEOMemo8 U
AGNEHUL OKPYIHCAIOWE20 MUPA;

° 20MOBHOCMb K  OCO3HAHHOMY 6bl00pY OanbHeluel NpopecCUoHarbHOU MPAeKmopuy 6

coomeemcmauu ¢ COOCMBEHHLIMU unmepecamu u 603MONCHOCNIAMU.

METANPEIMETHBIE PE3YJIbTATBI

YHU6€pCCUZbeZ€ no3naeamenvhule Oelcmels.

ba3oBrIe Tornueckue qeMCTBUA:

"  BBIABIATH M XapakTepPH30BaTh CYLIECTBECHHbIE MPU3HAKK MAaTEMaTHYECKUX OOBEKTOB, HMOHSITHH,
OTHOLIEHUH MEXAy TMOHATUSAMH; (OPMYIMPOBAaTh ONpPEAETICHUS! TOHATHH; YCTaHABIMBAThH
CYIIECTBEHHBIM MPHU3HAK KiacCU(UKAIMH, OCHOBAaHUS Uil 000OIIEHUS W CpaBHEHUS, KPUTEPHH
IIPOBOJVMOTO aHAJIN34;

*  BOCIpPHHUMATh, (OPMYIMPOBaTH M  NPeoOpPa3OBBIBATh CYKICHHSA: YTBEPAUTENBHBIE U
OTpHUIIaTENbHbIE, EMIUHINYHBIE, YACTHBIE U 00IINE; YCIOBHBIE;

" BBLIBISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHBOpednsl B (pakTax, MaHHBIX,
HaOJIIOICHUSIX W YTBEPXKICHUSIX; Ipeularatb KPUTEPUM i BBIABICHUS 3aKOHOMEPHOCTEH
Y TIPOTHBOPEYUil;

®  JIeNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIFOUECHUM,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;

* pa3OupaTh [JOKa3aTeJIbCTBA MAaTeMaTHYECKHX YTBEPKACHUH (IpsMBIE W OT MPOTHBHOIO),
MPOBOJIUTH CAMOCTOSITEIIEHO HECIIOKHBIE JIOKA3aTeNbCTBA MAaTEeMAaTHUECKUX (PAaKTOB, BHICTPAMBATH
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apryMeHTaIliio, TMPHUBOAUTH TIPUMEPHI W  KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHEIC
paccyKIeHus;

BBIOMpATh CrOco0 pemieHus: y4yeOHOW 3afaydl (CpaBHUBATh HECKOJBKO BapHAaHTOB pELICHUS,
BbIOMpaTh HanboJIee MOIXOAAIINI C yIETOM CaMOCTOSITEIHFHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBrIe ncciieqoBaTeIbCKUE NENCTBHUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEILCKHI HWHCTPYMEHT TO3HaHHS;, (HOpMyIHpoBaTh
BOMPOCHI, GUKCHPYIOIINE MPOTHBOPEUHE, MPOOIEMy, CAMOCTOSITEIBHO YCTAaHABIHBATE UCKOMOE U
naHHoe, HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3HUIINI0, MHEHHUE;

HPOBOJUTH 10 CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECJIOKHBIA 3KCICPHUMEHT, HEOOJbIIOS
HCCIICIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBeKTa, 3aBHCHMOCTEH
00BEKTOB MEXTY COOON;

CaMOCTOATEbHO (HOPMYTHPOBaTh OOOOMICHUSI W BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHOTO
HAOJIFOICHHS, UCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh TMONYYEHHBIX PE3YJIbTATOB, BBHIBOJIOB U
00001IEeHHNI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3sBUTHE IIPOILIECCA, a TAKKe€ BBIABUTATH IPEHIIONOKEHHSI O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ uadopmanueii:

BbISABJISITH HEAOCTATOYHOCTD U I/I36LITO‘IHOCTL I/IHq)OpMa]_[I/II/I, JaHHBIX, H€O6XOI[I/IMI)IX AJ1d pCUICHHUA
3a/1a4y;

BBIOMPATh, aHAIN3UPOBATH, CHCTEMATH3UPOBATh W MHTEPIPETUPOBATH MH(DOPMAIHIO PA3THIHBIX
BUJIOB U (hOpPM TIpe/ICTaBICHUS;

BBIOMpaTh popMy mpeacTaBieHuss HHGOPMAIMK ¥ WILTIOCTPUPOBATH pElIaeMble 3a/laud CXEMaMH,
JIuarpaMMaMu, THON TpauKoi 1 MX KOMOMHAITUSMU;

OLICHWBATh HAA&KHOCTE HMH(DOPMALMHM 1O KPHUTEPHSIM, TNPEUIOKCHHBIM — YYUTEIEeM HIN
c(OpMyYIHPOBAaHHBIM CAMOCTOSTEIBHO.

YHu6€pCCUlebl€ KoMJnyHuKamuenbledeﬁcmeuﬂ.

OO61enue:

BOCIIPUHUMATh U (YOPMYJIMPOBATh CY)KICHHS B COOTBETCTBHH C YCIOBHUSAMH M LETSIMH OOLICHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh
TIOSICHEHUS TI0 X0y PeUIeHNs 3aa4l, KOMMEHTHPOBATh MOTY4YEeHHBIN pe3ybTar;

B Xo0Jie 00CYXIIE€HH 33/1aBaTh BOIIPOCH! 110 CYILIECTBY 00CYKIaeMOW TEMBI, IPOOIEMBbI, peIiaecMoit
3aJa4M, BBICKA3bIBaTh WJEH, HAIlEJIEHHbIE Ha TMOWUCK PEIICHUS; COMOCTABIATh CBOU CYXICHHS C
CYXIEHUSIMHA JIDYTHX YYaCTHUKOB JHajiora, OOHapyXHWBaTh pa3jIMie M CXOJICTBO IMO3UIMK; B
KOPPEKTHOMH (opMe HopMyIHpOBaTh Pa3HOIIACHUS, CBOU BO3PAKEHUS;

NPEACTAaBIATh  PE3yJbTaThl  pELIeHUS  3afadyd, OKCIEPUMEHTa, MCCIICNOBAaHHS, IPOEKTa;
CaMOCTOSITETIFHO BBHIOMPATh ()OpMAT BBICTYIUICHHUS C y4ETOM 3ajay MpEe3eHTalnd U 0coOeHHOCTe!
ayAUTOPUH.

CoTpyaHHYECTBO:

MMOHUMATh M MCIIOJIF30BaTh MPEUMYIIIECTBA KOMAaHTHOW M WHAWBUYaIbHONH pabOTHI MPHU PeIIeHUH
y‘Ie6HLIX MAaTCMAaTHYCCKUX 3aJia4d; MMPUHUMAThL MLCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBAThH
OpTaHU3AIMI0 COBMECTHOW pPabOTHI, pachpeneisTh BUABI paboT, ITOTOBapUBATHCA, OOCYXKIAThH
MIPOIIECC U Pe3yIbTaT PadOTHI; 0000IATF MHEHHS HECKOIBKUX JTIOJICH;

y4acTBOBATh B TPYIIIOBEIX (popMax paboThl (00CYk AEHUs, OOMEH MHEHUSMHU, MO3TOBBIE IITYPMEI
U JIp.); BBIMOJHATH CBOIO YacTh pabOTHl M KOOPAUHHUPOBATH CBOM JEHCTBUS C APYTMMH WICHAMH
KOMaHJIpl; OIICHWBaTh KadecTBO CBOErO0 BKJIaJa B OOHmMH TPOAYKT 1O KPUTEPHSIM,
c(hopMyIIMPOBaHHBIM YYACTHHUKAMH B3aHMOCHCTBUS.

Yuusepcanvuvie pecynamuenwieoeiicmeus

CaMoopr aHH3al .

CaMOCTOSITETIFHO COCTABIIATh TUIaH, JITOPUTM PEIICHNS 3aa4d (MJIA €T0 YacTh), BRIOUPATh CIIOCO0
peleHns ¢ y4éToOM MMEIOLINXCSl PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh M
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YIETOM HOBOW WH(OPMAITHH.



CaMOKOHTpPOJIb;

= BHaACTh CHoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS TMpollecca H  pPe3yibTara pelICHUs
MaTeMaTHIECKOM 3a71auM;

"  [IPEIBHICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 3a/1a9l, BHOCUTh KOPPEKTHUBBI
B JICSTEILHOCTh HA OCHOBE HOBBIX 0OCTOSITEBCTB, HAMIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

"  OIEHHWBATHh COOTBETCTBHE PE3yJIbTaTa AESTEIHFHOCTH IMOCTABIEHHOW IENN U YCIOBUSIM, OOBSICHATH
MPUYUHBl JOCTIKEHWS WM HEJAOCTIDKEHHWS IIeTH, HaxXOOUTh OIMHMOKY, JaBaTh OIEHKY
MPHOOPETEHHOMY OTIBITY.

Cneuuaﬂbﬂble Memanpedmemnble pesyiomambl:

®  VMeHUe UCNOIb308aMb COXPAHMbIE AHANUIAMOPLI 8 PA3IUUHLIX BUOAX OesTMeNIbHOCMU (YYeOHO-
NO3HABAMENLHOU, OPUSHIMUPOBOUHO, MPYO0BOLL),

®  NPUMEHAMb 3PUMENbHO-0CA3AMENbHBIL CHOCOO 00CIe008aHUS U 6OCIPUSINUSL,

®  VMeHUe MNOIb308AMbC COBPEMEHHbIMU CPEOCMBAMU KOMMYHUKAYUY, MUGIOMeXHUYecKumu
cpedcmeamu, NPUMeHseMbIMU 8 Y4eOHOM npoyecce;

®  VMeHue NIAHUPOBAMb  NPEeOMEeMHO-NPAKMUYecKue Oelcmeus ¢ Y4emom Umeiowe2ocs
3PUMENbHO20 OUACHO3A 8 COOMBENCMBUL ¢ NOCMABIEHHOU 3a0ayell;

®  VMeHuUe NPosAsIsAmMb 8 KOMMYHUKAMUGHOU 0eamelbHOCU, A0eK8AmHble CUmYyayull, Heeepoaivhble
dopmul 0Owenus;

®  YMeHUe 8eCmu CAMOCMOSIMENbHBIN NOUCK UHMDOPMAYULU,

®  cnocobnocms K NpeoOpaz06anuio, COXPAHEHUr0 U nepedave UH@POpMAYUU, NOJYYEHHOU 6
pesyrvmame YmeHus Uiy ayOuposaHusl,

®  CnocobHocmb YHaCmeosamv 8 peuesoM O00weHuu, coOm00as HOPMbL peuesoeo OSMmuKema,
A0EKBaAMHO UCTIOAL30BAMNb JHCECHIbL U MUMUKY,

®  CNOCOOHOCHb OYEHUBAMDb CEOI0 PeUb C MOUKU 3PEHUSL ee COOEPAHCAHUS, SI3bIKOBO2O OOPMIIEHUS,
®  YMeHUe HAX00UmMb SPaMMAamuiecKue U pevesoie OUUOKU, HeOOUempl, UCNPAGISMb UX,

®  YMeHUe NIAHUPOBAMb, KOHMPOIUPOGAMb U OYEHUBAMbL YueOHble Oelcmeus ¢ yuemom,
UMeIoWe20Cst 3pUMenbHO20 OUASHO3A 8 COOMBEMCMBUL ¢ NOCMABNIEHHOU 3a0ayell U YCI08UAMU ee
peanuzayuu.

HNPEIMETHBIE PE3YJIBTATDI

7 KIacc.

PacniozHaBaTh M3ydeHHBIE TeOMETpUYecKre (UTypHl, ONMPEENsATh NX B3aUMHOE PACIOIOKEHHE,
n300paxaTh TeOMeTpUIEeCKUe (QUTYpPBI, BBIIOIHATH YEPTEKH 110 YCIOBHIO 3a1auu. VI3MepsATh InHeHbIe 1
YIJIOBBIE BENTMUMHBL. PermaTh 3a7aui Ha BBIYUCIICHHE JUTHH OTPE3KOB U BEIMUYWH yIIIoB. Jlenats rpy0yro
OLICHKY JIMHEWHBIX M YTIIOBBIX BEIMYUH MPEIMETOB B pEIbHON KH3HU, PA3MEPOB MPHUPOTHBIX OOBEKTOB.
Paznuuathe pasMepsl 3TUX OOBEKTOB MO HOPSIKY BeJUYMHBL. CTPOUTH YEPTEXKH K I'€OMETPHUECKHM
3agadaM. lloap3oBaThes MpHU3HAKAMHU PaBEHCTBA TPEYTOJIBHUKOB, MCIIOIB30BAaTh MPU3HAKM M CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPH peleHnd 3aaad. [IpoBOOUTH JOTWYECKHE PpacCyXICHHS C
UCIIOJIB30BaHUEM TIE€OMETPHUYECKHX TeopeM. Ilomb3oBaTbes NpU3HAKAMH PaBEHCTBA IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEJHaHbI, MPOBEAEHHON K TMIOTEHY3€ MPSMOYTOJILHOTO TPEYrojbHHKa, B
pEIIEHNN TeOMETpPHUYECKUX 3aaad. Onpenenars NapalaelbHOCTh NPSAMBIX C IMOMOIIBIO YIJIOB, KOTOpBIE
oOpa3zyet ¢ HUMH cekymas. OnpenessTh NapajuieaIbHOCTh IPSMBIX C IIOMOIIBI0 PABEHCTBA PACCTOSHUMN OT
TOYEK OJHOW MpPSAMOW 1O TOYEK Apyroi mpsiMol. Pemrate 3amaum Ha kierdaroit Oymare. IIpoBoanuts
BBIYUCIICHUS M HAaXOAWTh YHUCIOBbIe M OYyKBEHHbIE 3HAUEHHs YIJIOB B TCOMETPHUECKHX 3a]adax C
UCIIOJIb30BAaHHEM CYMMBI YTJIOB TPEYTOJIBHUKOB U MHOTOYTOJILHUKOB, CBOWCTB YIIIOB, 00Pa30BaHHBIX IIPU
MEPECEUEHNN JBYX MNapasUIeNbHBIX NMPSAMBIX ceKylled. Pemars mpakTudeckue 3aJaud Ha HaXOXKJECHHUE
yrioB. BraneTh TOHSATHEM TeOMETPHYECKOrO MeCTa TOUYEK. YMETh ONpeNeNisTh OUCCEKTPHUCY Yria U
CEepeIVHHBIN TEepPNEHAUKYIIp K OTpPe3Ky Kak TeoMeTpudeckue mecrta Touek. DopMymupoBaTh
ONpeAENeHUs] OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH, IOJIb30BaThCsl MX CBOMCTBAMHU.
VYMeTh NpUMEHATh 3TH CBOMCTBA NpPHU PELICHWM 3a1ad. BiajgeTh MOHATHEM ONMCAHHONW OKOJIO
TPEYroJbHUKA OKPY>KHOCTH, YMETb HaX0IUTh €€ neHTp. [lonp30BaThcs pakTaMu O TOM, 4TO OMCCEKTPUCH
YIJIOB TPEYroJbHUKA MEPECeKAlOTCsl B OJHOW TOYKE, M O TOM, YTO CEpPEAMHHBIE MEPHEHINKYISIPHI K

6



CTOpPOHAM TPEYTOJIbHUKA MEPEeCceKaloTCsa B OHOM Touke. BrnazeTs moHsATHEM KacaTelbHOW K OKPY>KHOCTH,
MOJIb30BAThCSL TEOPEMOM O MNEPIECHIUKYISIPHOCTU KacaTelIbHOW W paauyca, MPOBEAEHHOTO K TOUKE
kacanus. [lonbp3oBaThCs MpOCTEHIIMMH T€OMETPUUECKUMHU HEPABEHCTBAMHU, TOHUMATh WX MPAKTUYECKUN
cMmbIch. [IpoBOANTE OCHOBHBIE TEOMETPHUIECKHE TOCTPOSHUS C MMOMOIIBIO IIUPKYJIIS M THHEHKH.

8 xiacc.

Pacrio3HaBaTh OCHOBHBIE BHIBl YETHIPEXYTONBHUKOB, MX O3JEMEHTHI, IIOJb30BaThCS HX
CBOWCTBaMH TPH pPEIICHUH TeOMETPUUYECKUX 3ajad. [[puMeHATs cBOMCTBA TOYKH IEpecedeHUs] MeAuaH
TpeyroJibHUKa (IIEHTpa Macc) B PEIICHWH 3a7ad. BraneTb MoHATHEM cpenHel JMHUHM TPEeyrojbHUKA U
Tpamenuy, MPUMEHITh MX CBOWCTBA NPU PEIICHUH TeOMEeTpHuecKuXx 3agad. [lomp3oBaThcsi Teopemoi
daxeca M TEOpEMOil 0 MPOIMOPINOHAIBHBIX OTPE3Kax, IPUMEHSITh UX JUIS PEIICHHUS MPAaKTHYECKUX 3a/1ad.
[IpumensaTh NpU3HAKH MMOJOOMS TPEYTOJBHHKOB B PEIICHHH TCOMETPHYECKHX 3anad. llomb3oBarhes
Teopemoii [Indaropa mis pemieHus reOMETPUUECKUX U MPAKTUUEeCKUX 3a1a4. CTPOUTh MaTeMaTHIeCcKyro
MOZETbh B IPAaKTHYECKUX 33/1a4aX, CAMOCTOSNTENBHO AENaTh 4YepTéX M HAXOAWTh COOTBETCTBYIOIINE
JUIMHBL. [IpUMEHATh TONyYeHHblE YMEHHS B MPAaKTUYECKUX 3a1adax. BiameTh MOHATHEM OMUCAHHOTO
YeThIPEXYTOJIbHNKA, NPUMEHATh CBOWCTBA ONMCAHHOTO YETHIPEXYTOJbHHKA TP PEUICHUW 3ajad.
[TpumeHsTH MOMy4YeHHbIe 3HAHHUS HA MPAKTHKE — CTPOMTh MaTeMaTHYeCKUe MOJIENH IS 33/1a4 peaabHOU
JKHU3HU W MNPOBOAUTH COOTBETCTBYIOHIMC BBIYMCJICHHA C IMPUMCHCHHUCM HOI[O6I/I$I U TPpUTOHOMCTPUH
(TomB3ysICh, TIe HEOOXOAUMO, KAIBKYIIITOPOM).

9 knacc.

Bnaners TOHATHMSMH CHHYcCa, KOCHHYCa W TAaHT@HCA OCTPOro yIryia TPSMOYTOJIHHOTO
TPEYroJibHUKaA. ITonp30BaTbCd STHUMH MOHSITHUAMH Jid peIICHUA TMPAKTHYCCKUX 3ajad. Breraucnars
(pa3nmuIHBIME CcIIOCO0aMH) TUIOMIAIE TPEYTOIbHIKA U TUIOMAAH MHOTOYTONBHBIX (GUTYpP (TOTB3YSICh, T
HE00X0/IMMO, KaJIbKyJISTOpOoM). Biajgers MOHATHSAMHU BIMCAHHOTO M LEHTPAIBHOTO YIJIa, HCHOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIilaX, YIiax MeXay XopAaMH (CEeKYIIMMH) U YIiie MEXIy KacaTelIbHOH 1 XOp0i
Y PEIICHUHN T€OMETPUYECKHX 3aa4. 3HaTh TPUTOHOMETPHUYECKNE (PYHKIUH OCTPBIX YIJIIOB, HAXOIUTD C
X TIOMOIIBIO pa3jMyYHBIE 3JEMEHTHI MPSIMOYTOJBHOTO TPEYrolbHHUKA («peleHue MpsIMOYTOIbHBIX
TPEYTrOJILHUKOBY»). HaxomuTh (¢ MOMOIIBIO KANBKYJISATOpA) JUTMHBI M YTIIBI U HETaOIMYHBIX 3HAYCHUMH.
Brnagerp moHsATHSAMH TIpeoOpa3oBaHUS TOMOOUS, COOTBETCTBEHHBIX DIEMEHTOB NOMOOHBIX (UTYD.
ITonp30BaThCS CBOMCTBAMH HOILO6I/I$[ ITPOU3BOJIBHBIX (l)I/Il"yp, YMETb BBIYUCIIATE AJIMHBI 1 HAXOAWUTD YIJIbI
y nonoOubix ¢uryp. IlpumeHsTs cBoiicTBa momoOusi B NPakTHYECKHX 3ajadax. YMEThb NPHUBOAUTH
pUMepHI TOIOOHBIX (QUTYp B OKpysKatomieM mupe. [oap30BaThCs TeOpeMaMu O TPOU3BEICHIH OTPE3KOB
XOpll, 0 TPOM3BEICHHN OTPE3KOB CEKYIIMX, O KBajapare KacaTenbHOH. [loimp3oBaThCsi BeKTOpamw,
HNOHMMATh WX TE€OMETPUYECKHH M (DM3MYECKUIl CMBICT, MPUMEHITh MX B PEIICHUH I'€OMETPUYCCKHX U
(Gu3MYECKUX 3a/ad.

10 knacc.

HOHB3OB3TBCH (1)0pMy.HaMI/I HpI/IBeJleHPISI U OCHOBHBIM TpI/IFOHOMeTpI/IquKI/IM TOXIACCTBOM JIs1
HAXOXJIEHUSI COOTHOIICHHH MEXIy TPUTOHOMETPHUYECKUMHU BelIHMYWHAMH. VICroib30BaTh TEOpPEMBI
CI/IHyCOB u KOCI/IHyCOB JUISL HaX0XKICHUS paSHI/I‘-IHbIX DJICMCHTOB TpGYFOJ]LHI/IKa («pemeHI/Ie
TPEYTOIBHHUKOBY»), TMPHUMEHATh WX MPU PEUIeHHH TeOMETPHUYECKUX 3amad. [IpuMeHsTh cKalspHOe
npomBeaeHHe BeKTOpOB Il HAXOXIACHHUSA MJIHNH U erIOB. HOJ’IB3OB3TBCH METOAOM KOOpI[I/IHaT Ha
IIJIOCKOCTH, HpI/IMeHHTB €ro B peHIeHI/II/I I‘eOMeTpI/IT-IeCKI/IX u HpaKTI/I‘-IeCKI/IX 3a1a4. B.]'IaZICTI) IIOHATUSIMHA
MPaBUIBHOTO MHOTOYT'OJIbHUKA, JUTMHBI OKPYKHOCTH, JUIMHBI YT OKPYKHOCTU U PaJMAHHON MEpPHI yTia,
YMGTI) BBIYUCIIATH ILIOIIAIb prra " €ro T-IaCTeI‘/‘I. HpI/IMeHSITI) HOHY‘-ICHHBIC YMGHI/ISI B HpaKTI/I‘IeCKI/IX
3amayax. HaxomuTh ocu (WM TEHTPHI) CHUMMETpHH (UTYP, TPUMEHSATh JBUKCHHS IUIOCKOCTH B
npocTtedmux ciaydasx. [I[pUMEHATh MONy4YeHHbIE 3HAHWUS Ha NPAKTUKE — CTPOUTh MAaTEMAaTHUYECKHE
MoOACIn JId 3ada4 peaHBHOﬁ JXKU3HU U HpOBO}II/ITB COOTBGTCTB}/IOHII/IC BBIYUCIICHUS C HpI/IMeHeHI/IeM
MOI00US U TPUTOHOMETPHUYECKUX (DYHKITHIA.



CneyuanvHuvle npeomemuble pe3yibmamol.
Bradenue npasunamu 3anucu MamemMamuyeckux popmyn u CReyUaiIbHbiX 3HAKO8 PelbeHO-MOUeUHOU
cucmemvl J1. bpaiins.

Braoenue npuemamu npeobpazosanuss mamemamuyeckux 8blpadceHull Ha Opaiie6cKol MexaHuyeckou
neyamuol MauuHKe.

Braodenue ocazamenvrvim cnocobom 006Ccie008anus U 60CHPUSMUSL PelbepHbIX U300PaAdICeHUl,
2eoMempuieckux yepmeoscetl, 2paguxos yHkyul u op.

Ymenue evinonname ceomempureckue nOCMpoeHus: U YePmediCc, CIMpoums cpaguxu QyHKyull Ha
KOOPOUHAMHOU NAOCKOCU ¢ NOMOWBIO CHeYUATLHBIX YEePINENHCHBIX UHCIMPYMEHMO8.

3. TemaTu4yeckoe NJIAHNPOBAHUE.

7 xnacc.
Ne HaumenoBanue paznena KonnuecTBo yacos
1 HauanbsHble TeoMeTpruecKre CBEICHUS 14
2 TpeyronbHuKH 22
3 [NapamnensHble TpsSIMbIC 12
4 CooTHOIIIEHUST MEKIY CTOPOHAMH H yTIaMH 14
TPEYroJbHHUKA
5 [ToBTOpeHue 6
Htoro yacos 68
8 KIacc.
Ne Haumenoanue pasnena KommuecTBo yacoB
1 [ToBTOpEHUE Kypca reoMeTpuu 7 Kiacca 1
2 YeTbIpexyronbHUKH 18
3 [Tromane 18
4 [TomoOHBIE TPEYTONBHUKH 24
5 [ToBTOpEHME 7
Hroro vacos 68
9 kuacc.
Ne HaumenoBanue paznena KonnuecTBo yacos

1 [ToBTOpEeHME Kypca reomeTpun 8 Kiacca 1




2 CooTHOIIEHNS MEXIY CTOPOHAMH H YTJIAMH 14
NPSAMOYTOJIEHOT'O TPEYTOJIbHUKA

3 OKpy>KHOCTb 14

4 Bekropsr 18

5 Merton KoopauHAT 15

6 IToBTOpeHME 6
Htoro vacos 68

10 xmacc.

Ne HaumenoBanue paszaena KonuuectBo uacos
1 IToBTOpEeHue Kypca reomeTpun 9 Kinacca 2
2 CooTHOIIEHUS MEXIY CTOPOHAMH U yTIaMH 18

TPEYIrOJIbHUKA
3 CxkanspHoe MPOU3BEICHUE BEKTOPOB 12
4 JinHa OKpy>KHOCTH W IUIOMIAh KpyTra 18
5 JIBmkeHus 12
6 [ToBTOpeHue 6
Htoro yacos 68
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