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HHOACHUTEJIBHAA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "TEOMETPUA"

Pabouass mporpamma mo yueOHOMY Kypcy "T'eomerpus" mis oOydarommxcsi 8§ KIacCcoB pa3paboTaHa Ha
ocHoBe DeepatbHOTO rOCYJapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 0O0IIEero 00pa3oBaHus C
y4€TOM M COBPEMEHHBIX MHUPOBBIX TPeOOBAaHMH, MPEABABISIEMBIX K MaTEeMAaTHYECKOMY OOpa30BaHHIO, H
TPaIUIHA POCCHUCKOTO 00pa3oBaHMs, KOTOpbIE OOECIIEYMBAIOT OBJAJICHHE KIIOYEBBIMHA KOMMETECHIUSIMH,
COCTaBJIIIOIIMMHI OCHOBY JIJIsl HENPEPHIBHOTO OOpa30BaHUS M CAMOPA3BHTHS, a TaKKe IEIOCTHOCTD
OOMIEKYIBTYPHOTO, JINYHOCTHOTO U MO3HABATEIBHOTO pa3BUTHs oOydaromuxcs. B mporpamMme ydTeHsl uuen
n nojoxxenuss KoHuenuuu pas3BuTHs MaTemaTuueckoro oOpasoBanus B Poccuiickoit denepauuu. B smoxy
nudpoBoit TpaHchopmal Bcex cdep YeTOBEUECKOW JeATEIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKON MOATOTOBKHU. YK€ B ILIKOJE MaTeMaTHKa CIYXHUT
OTIOPHBIM TPEIMETOM JUISI M3YUEHHSI CMEXKHBIX IUCHHUIUIMH, & MOCIE IIKOJIBI PeabHONH HEOOXOIMMOCTHIO
CTAaHOBUTCS HENpPEPHIBHOE 00pa3oBaHME, YTO TpeOyeT NOJHOIEHHOW 0a30Boil o0O0IIeo0pa3oBaTeNbHON
MOJITOTOBKH, B TOM YHCIIE 1 MaTEMAaTHYECKOM.

OT0 00yCHOBIEHO TE€M, YTO B HAIIM JHU PACTET 4UCIO Mpodeccuil, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MIPUMEHEHHEM MAaTEMaTUKU: U B cepe SKOHOMUKH, U B OU3HECE, U B TEXHOJOTMYECKUX 00JIacTsIX, U Jaxe B
ryMaHuTapHbix cdepax. Takum o0pa3oM, Kpyr IIKOJBbHUKOB, Ui KOTOPBIX MaTeMaTHKa MOXET CTaTb
3HAYUMBIM IIPEIMETOM, PACHIUPSIETCS.

[IpakTHdeckas TOJIG3HOCTh MAaTeMaTHKH OOYyCJIOBIIEHA TeM, YTo € TMPeJAMETOM  SBISIOTCS
(dyH1aMeHTalIbHbIE CTPYKTYPhI HALIETO MUpPa: MPOCTPAHCTBEHHBIE OPMBI U KOJTHMYECTBEHHbIE OTHOUICHHS OT
MPOCTENIINX, YCBAaUBAEMbIX B HEMOCPEACTBEHHOM OIIbITE, A0 JOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX U MPUKIAIHBIX UeH. be3 KOHKPEeTHBIX MaTeMaTHYeCKUX 3HAHUM 3aTPyAHEHO MOHUMAaHNE
MPUHIIUIIOB YCTPOMCTBA M HCIHOJB30BAHUS COBPEMEHHOM TEXHUKH, BOCIPHUATHE U HHTEpHpETalus
pa3HOOOpa3HOW  CONMAIBHOW, JKOHOMHYECKOW,  MOJMUTHYECKOW  uHbopMamuu, ManodhdeKTHBHA
MOBCEIHEBHASI MpaKTUYecKas NeATeNbHOCTh. KakoMy 4eloBeKy B CBOEH >KM3HH NPUXOIUTCS BBIIOJIHATH
pacuéThl U COCTABJIATH AITOPUTMBI, HAXOIUTh U MPUMEHITh POPMYIIbI, BIaIeTh NIPAKTUUECKUMU pUEMaMu
reOMETPUUECKUX H3MEPEHHM M IMOCTPOCHH, 4YMTaTh WHOOPMALMIO, IMPEACTAaBICHHYIO B BHUAE TaOmull,
auarpaMMm U rpadukoB, XHUTh B YCIOBHUSX HEONPENENIEHHOCTH W MOHHMMATh BEPOATHOCTHBIN XapakTep
CITyJailHBIX COOBITHIA.

OpHoBpeMEeHHO ¢ pacuiupeHueM chep MpPUMEHEHUs MaTeMaTUKH B COBPEMEHHOM oOmiecTBe Bcé Oolee
BKHBIM CTAaHOBUTCS MATEMAaTHYECKHI CTHJIb MBIIUICHUS, MPOSIBISIIOMIUNACA B OTPEIEIEHHBIX YMCTBEHHBIX
HaBbIKax. B rmporecce u3yueHuss MaTeMaTUKU B apceHan NpuéMOB W METOJIOB MBINIJICHUS YellOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HMHIYKIUS U AEAYKIHsA, 00OOIIeHHEe M KOHKPETU3allus, aHallu3 |
CUHTe3, KiaccupuKalus M cucTemartusanus, abcrparupoBaHue u aHaloTHs. OOBEKTHI MaTEMaTHYECKUX
YMO3aKJIIOUEHHUI, TMpaBuUja HMX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHHU3M JIOTUYECKUX MOCTPOEHUH,
CHOCOOCTBYIOT BBIpa0OTKE yMeHHs (HOpMyIHpoBaTh, 0OOCHOBBIBATh U JOKA3bIBATh CYXKJICHHUS, TEM CaMbIM
pa3BHBAIOT JIOTMYECKOE MbIIIUICHHE. Beaymas poyb MNPUHAUIEKUT MaTeMaTHKe U B (OPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHHS] M BOCIIUTAHUN YMEHUN 1€ CTBOBATH 10 3aJJaHHBIM allTOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATh HOBBIE. B mpoliecce pelieHus 3ajia4 — OCHOBOM yueOHOU
NEeSITeIFHOCTH Ha YpPOKaX MaTeMaTHKH — pPa3BUBAIOTCS TakKe TBOpYECKAass WM TPUKIATHAS CTOPOHBI
MBIIILICHUS.

O6y‘IeHI/IC MaTeMaTHKe Oa€T BO3MOXKHOCTh pa3BuUBATL Yy o6yqa101u1/1xc;1 TOYHYHO, pPalMOHAJIbHYHO H
HH(bOpMaTHBHyIO p€4b, YMCHUC OT6I/IpaTL HanOoJee HOAXOOAIIHUE A3BIKOBBIC, CHUMBOJINYCCKHUC, Fpa(bI/ILICCKI/IC
CpCAcCTBa IJId BBIPpAKCHUS Cy)KI[GHI/Iﬁ U HArJsiAHOTO UX IMPCACTABJICHUA.

Heo0x01uMbIM KOMIIOHEHTOM 001IIeH KyJIbTYPhI B COBPEMEHHOM TOJIKOBAaHHH SIBJISIETCS 001Iee 3HAKOMCTBO



C MCTOJaMHM IIO3HaHUA I[GP'ICTBHTGJIBHOCTI/I, OpCACTaBJICHUC O MPECAMECTEC U METOJaX MAaTCMAaTUKH, UX OTIUYUMH
OT MCTOAOB APYIrUX C€CTCCTBCHHBIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX IMPUMCHCHUA MAaTCMAaTUKU JJI
peleHsl HAy4YHbIX M MPUKIAAHBIX 3a7a4. TakuM oOpa3oMm, MaTeMaTH4eckoe OOpa3oBaHHE BHOCHT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTyphl YeIOBEKA.

N3ydyeHne MaTeMaTHKH TaKKe CHOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHHIO YEJIOBEKa, MOHUMAHUIO
KpPacoThl U M3SIIECTBA MATEMATHICCKUX PACCYXIACHHM, BOCIIPUATHIO T€OMETPUICCKIX (POPM, YCBOCHUIO
WJIEU CUMMETPHH.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaTeMaTuKy yKe 3aTeM Y4YUTh HAJ0, YTO OHA YyM B MOPSAJOK MPUBOJMUTY, — IUCAI BEIIUKUAWA PYCCKHI
yuenblii Muxauin BacunbeBud JIomoHOCOB. 1 B 3TOM COCTOUT OJTHA W3 BYX IIeJiei 00 yueHUs TeOMETPUHU Kak
COCTaBHOM YacTU MaTeMaTHK{ B IIKOJE. DTOW IIEIM COOTBETCTBYET JIOKa3aTeJIbHAs JIMHUS TPENOJIaBaHM
reoMerpun. Crenys mpencraBieHHOM pabouel mporpamMme, HauWHas C CEAbMOIO Kjacca Ha YpoKax
reoMeTpur OOyYaAIOIUICS YYUTCA TPOBOJIUTH JOKA3aTeNbHBIE PACCYKIECHUS, CTPOUTH JIOTUYECKUE
YMO3aKIJIIOUEHUsA, JOKA3bIBaTh UCTUHHBIE YTBEPKACHUSA U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IPOBOAUTH
pacCyXJieHussT OT «IPOTUBHOTO», OTJIWYaTh CBOMCTBA OT TMPHU3HAKOB, (OPMYIHPOBATH OOpaTHHIC
YTBEPKICHHS. YUYEHUK, OBJIAJIEBIINA MCKYCCTBOM PacCyXKJaTh, OYJIET MPUMEHATHh €ro M B OKPYKAIOIIEH
KU3HH.

Kak mmcan reomerp u nemaror Wrope @enopoBnu Illapeirus, «10apMH, MOHUMAKOIIMMH, YTO TaKOe
JI0Ka3aTesIbCTBO, TPYAHO M JIaXXe HEBO3MOXXHO MAaHUIyaupoBaTb». M B 3TOM COCTOMT BaXHOE
BOCIIUTATENIbHOE 3HAYEHHE HW3YYECHHsS TE€OMETPHM, NPHUCYIIEE HWMEHHO OTEYECTBEHHONW MaTeMaTHYeCKOU
uikosie. Bmecte ¢ TeM aBTOPBI MPOrpaMMBbl IPEIOCTEPETAIOT YUUTENS OT U3JIUIIHEro (popmanuzMa, 0COOEHHO
B OTHOILICHWHU Ha4yaJl U OCHOBaHUN reomeTpuu. Opanny3ckuidi mateMatuk Kan JIbeJOHHE IO 3TOMY MTOBOIY
BbICKazalicsi Tak: «YTo kacaercs IEeNMKAaTHOM MpoOJeMbl BBEACHUS «aKCHOM», TO MHE Ka)eTcs, 4TO Ha
MEPBBIX MOpaxX HYKHO BooOIIe n3beraTb MPOU3HOCUTH caMo 3TO clioBo. C Apyroil e CTOPOHBI, HE CIEAYyEeT
YIYyCKaTh HU OJHOM BO3MOKHOCTH JaBaTh NMPUMEPHI JIOTUYECKUX 3aKIIOYCHHM, KOTOphIE Kyaa B OoJjbleit
Mepe, 4eM HJAes AKCUOM, SIBJISIOTCS HMCTUHHBIMU WU E€IMHCTBEHHBIMU JBUTATEISIMM MaTEMaTUYECKOIO
MBIIUICHUSI.

Bropoii 1nenpio u3ydeHusi reOMETpUHN SBISIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa MpU PElIeHUH Kak
MaTEeMaTHYeCKUX, TaK U MPAKTHUYECKUX 3a/1ay, BCTPEUAIOIIMXCS B pealbHON ku3HU. OKOHYMBIIMHA Kypc
Tr€OMETPHH HIKOJILHUK JO0JKEH OBITh B COCTOSTHUU OMPENENIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATh CIIOBAMU
JTAHHBIA 4YepTEX WM PUCYHOK, HAWTH IUIOWAAb 3€MENbHOTO Y4YacTKa, PacCUUTaTh HEOOXOIUMYIO UIMHY
ONTOBOJIOKOHHOTO Kabes miu TpedyeMble pa3Mephl rapaka AJisi aBTOMOOWIs. DTOMY COOTBETCTBYET BTOpas,
BBIYHMCIUTENbHAS JINHUA B U3YYCHUU T€OMETpUHU B 1IKoie. J[aHHas mpakTuyeckas TUHUS SIBISETCS HE MEHEe
BaXKHOM, yem nepBas. Emé [Tnaron npeanuceiBai, 4To0sl «rpaxaane [IpekpacHoro ropoia HU B KOEM ciydae
HE OCTaBJISUTM T€OMETPHIO, BeIb HEMAOBAKHO AaKe MOOOYHOe e€ MpHUMEHEHHe — B BOEGHHOM Jefe Ja,
BIIPOYEM, U BO BCEX HayKax — JUIS JIYYIIETO0 MX YCBOEHHS: MbI Belb 3HAaeM, Kakas OS€CKOHEUHas pa3HHUIIa
CYLIECTBYET MEXAYy YEIOBEKOM IPUYACTHBIM K TE€OMETPUM W HENpHYacTHbIM». [l 3TOoro yuutento
peKoMeHAyeTCsl MoAOUpaTh 3a/laud MPAKTUYECKOTO XapakTepa A paccCMaTpUBAeMbIX TEM, YUUTh AeTel
CTPOUTH MaTEeMAaTHUUYECKUE MOJETH peajbHBIX KM3HEHHBIX CHTYAIlUi, MPOBOJIUTH BBIUMCICHUS M OLCHUBATH
aJIeKBAaTHOCTh TOJIyYeHHOro pe3yabrara. KpailHe BakHO NOMYEPKUBATH CBSA3UM TE€OMETPUHU C JPYTUMHU
npeIMeTaMu, MOTHUBUPOBATh HWCHOJB30BaTh OMNPEACTCHUS TeOMETPUYECKHMX (GUTYp U TOHSITHIA,
JEMOHCTPUPOBAThH MIPUMEHEHUE MOTYYEHHBIX YMEHHH B PU3UKE U TEXHUKE. DTHU CBSI3M HAauOOJee IPKO BUIHBI
B TeMax «BekTopb», « TpuroHomMmerpudecke cooTHOIIEHUs », «Meto koopauHat» u «Teopema [Tudaropay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE



CornacHo y4eOHOMY IUTaHy B 8 Kilacce m3y4aercs y4eOHbIH Kypc «['eomMeTpus», KOTOPBIH BKIIOYAET
CIIEAYIOIINE OCHOBHBIE pa3zesbl coaepxkanus: «['eomerpuueckue Gpurypsl u ux cBoiictBay, «M3mepenue
r€OMETPUUECKUX BEIUUHHY, a TaKxke «JlekapToBbl KOOPAMHATHI HAa IUNIOCKOCTHY, «BekTophl», «/[BrxkeHus
wiockoctu» U «IIpeobpazoBanus mog00ous».

Y4eOHbIi M1aH MpeycMaTpuBaeT n3ydeHHe reOMETPUHN Ha 0a30BOM YpOBHE, UCXOIs U3 68 yueOHBIX 4acoB B
y4eOHOM Tro1y.



COJAEPKAHUME YYEBHOT' O KYPCA "I'EOMETPUA"

UYersipéxyroupauku. Ilapamienorpamm, ero npu3Haku M CBOMCTBA. YacTHbIE Cilydad NapajuleJIorpaMMOB
(mpsIMOYTOJILHUK, POMO, KBaJIpar), MX MPU3HAKH U CBOMCTBaA. Tpamerus, paBHOOOKas Tpaneuus, e€ CBOWCTBa
u npusHaku. [IpsMoyrosapHas Tpanenus.

Meron ynsoenus Mmenuansbl. LlenTpansHas cummerpus. Teopema daneca u TeopeMa 0 IPONOPLHOHAIBHBIX
OTpe3Kax.

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

[Too6bue TpeyronbHUKOB, KO uuueHT mogoous. [lpuznaku nogodus tpeyroabHUKOB. [IpumeHenne
000U P pEeLISHUH NMPAKTUYECKHUX 3a/1au.

CpoiicTBa miomajeil reomeTpudeckux Guryp. @opMyisl 118 MIOIIAIU TPEYroJbHUKA, TapajuIeIorpaMmMa,
pombOa u Tpanenuu. OTHOLIEHUE TUIOIAeH MOJOOHBIX QUryp.

Boruncnenue mioiaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTo Oymare.

Teopema IIudaropa. Ilpumenenue teopemsl [ludaropa npu pemieHnn npakTHUYECKUX 3a4a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIJa MPSMOYIOJBHOTO TPeYrojabHIKa. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAEeCTBO. Tpuronomerpuieckue GyHkimu yriaos B 30°, 45° u 60°.

Brnucannbple M LEHTpaibHBIE YIJIbI, YrOJl MEXAY KAacarelIbHOW M XOpPAOW. YTIIBI MEXIYy XOpJIaMH H
CeKyluMU. BrincanHble 1 onucaHHbIE YEThIPEXYTOJbHUKN. B3aMHOE pacmonoxkeHue 1ByX OKpyKHOCTEM.
Kacanue OKPYXXHOCTEH. Obuue KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

OcBoenue yueOHOTO Kypca «['eoMeTpus» TOJKHO 00eCIeYynBaTh JOCTIKEHNE Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus CICIYIOMINUX JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaATEIBHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMIHOCTHBIE PE3YJIBTAThl OCBOCHUS MPOTPAMMBbI YIEeOHOTO Kypca «I'eoMeTpus» XapaKTepu3yoTCs:
IMaTpuoTHYecKoe BOCIUTAHHE:

MPOSBJICHUEM HUHTEpPECA K MPONUIOMY U HACTOSIIIEMY POCCHICKOM MAaTEMATUKHU, ICHHOCTHBIM OTHOILIEHHEM K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMATUKOB U POCCHICKOM MAaTEMAaTHUYECKOM IIKOJIbI, K MUCIIOJIb30BAHUIO 3THX
JOCTHDKEHHM B APYTUX HayKaxX U MPUKIIATHBIX chepax.

I'paxnaHckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJTHCHUIO 00SI3aHHOCTEH rpakJaHIHA U PEATU3aliN €ro 1PaB, PEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKITMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, ABJICHUH, TPOIICIYP I'PaXkTaHCKOTO
obmecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MTPOOIIEM, CBSI3aHHBIX C
MPAKTUYICCKUM IMPUMEHEHHEM JIOCTHKCHHUH HAyKH, 0CO3HAHUEM BaXKHOCTH MOPAJTh- HO-ITHYECKHX
MIPUHIIUIIOB B JCSITEILHOCTH YIEHOTO.

pr[[OBOC BOCIIMTaAaHUE: yCTaHOBKOﬁ Ha aKTHUBHOC YJaCTHEC B PCIICHUHU NPAKTHUYCCKUX 3aJia4d
MaTeMaTH4eCKON HalpaBJIE€HHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTH4eCKOro oOpa3oBaHus HA

MPOTSHKEHUH BCEH KU3HU AJISl YCHEIIHON MPpodeccuoHaIbHOM NesTeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHUI;

OCO3HAHHBIM BBIOOPOM U OCTPOCHUEM MHAMBHUAYAILHON TPACKTOPUHU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

IcTeTHYECKOE BOCIIUTAHUE. CIIOCOOHOCTBIO K SMOINMOHAJIBHOMY 1 3CTCTUYCCKOMY BOCIIPHUATHUIO
MaTCMaTHYCCKHUX O6T>CKTOB, 3aJa4, peIHeHI/Iﬁ, paccymz[eHHﬁ; YMCHHUIO BUACTh MATEMATHYCCKUEC
3aKOHOMCPHOCTH B HCKYCCTBE.

HeHHOCTlfl HAYYHOI'o MO3HAHMUA:

OpHeHTaI_[I/Iefl B JICATCIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX HpCI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3sBUTHUA YCIIOBCKA, ITPUPOALI U O6HleCTBa, MOHUMaHHEM MaTeMaTUYECKO U HAaYKH KakK
C(bepLI YEJI0BEUCCKOM JACATCIIBHOCTH, 3TAIlOB eé Pa3BUTHA U 3HAYMMOCTH JISL PA3BUTUA HUBUIN3AINH,
OBJIaJICHUEM S3BIKOM MaTEMaTHKU U MaTeMaTUUECKOM Ky.]'[LTypOﬁ KaK CpCACTBOM IIO3HAHWA MUPA,
OBJIaACHUECM HpOCTCﬁIlIPIMH HaBBIKAMHU HCCJIEI0BATEIbCKOM JAEATEIBHOCTH.

®du3znyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPbI 310POBbs 1 IMOLMOHAILHOTO 0JIATOMOIYYHs:
TOTOBHOCTBIO PUMEHAITh MaTEeMaTHYECKUE 3HAHHS B MHTEPECAX CBOETO 3/I0POBbSI, BEJACHHUSI 3J0POBOTO
oOpa3a )XU3HH (310pOBOE MUTAHUE, COANTAHCUPOBAHHBIN PEXHUM 3aHATHI U OT/BIXA, peryisipHas Gusndeckas
aKTUBHOCTb);

c(hOpMUPOBAHHOCTHIO HaBbIKa pehIeKCHH, MPU3ZHAHUEM CBOETO MpaBa Ha OMHUOKY U TAaKOTO K€ MpaBa
JPYroro 4yenoBeKa.

IK0JIOTHYeCcKOe BOCINTAHHE:

OpHUEHTAIMe Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM [Tl pElIeHUs 33124 B 00JIaCTH COXPaHHOCTH
OKpYKaroIIel Cpe/ibl, MIAaHHPOBAHKS MOCTYIKOB U OIICHKH X BO3MO>KHBIX MOCIEACTBHM I OKPYKAIOIIEH
Cpelbl; OCO3HAaHHEM TI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIEM U IMyTeH UX PEIICHHUS.

JINYHOCTHBIE Pe3yJIbTAThI, 00ecTeYHBAIOIINE AJANTANHI0 00Yy4AKOIIErocss K M3MEeHAIIUMCS YCJI0BHAM
COLMAJILHOM M MIPUPOJIHOM CPeAbI:



— T'OTOBHOCTHBIO K IICﬁCTBPIHM B YCJIOBUAX HeOHpeHeHéHHOCTI/I, MOBBIIIICHHUIO YPOBHA CBOEH
KOMIICTCHTHOCTH 4CPEC3 NPAKTUICCKYIO ACATCIIBHOCTD, B TOM YUCJIC YMCHUC YUUTHCA Y APYIrUX JIIOI[GI;'I,
HpI/IO6peTaTb B COBMECTHOI ACATCIIbHOCTH HOBBIC 3HAHUS, HABBIKW U KOMIICTCHIUW U3 OIIbITA APYT'UX;

— HEOOXOIUMOCTHIO B (JOPMUPOBAHUH HOBBIX 3HAHHM, B TOM YucIie (OPMYIUPOBATH UJIEH, TOHSATHS,
THIIOTE3bl 00 00BEKTaxX U SIBICHUSIX, B TOM YHUCIIE paHee He U3BECTHBIX, 0CO3HABATh JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIJIAaHUPOBATh CBOE Pa3BUTHE;

— cIocOoOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPHHUMATh CTPECCOBYIO CHUTYaLUIO KaK
BBI30B, TPEOYIOMHNN KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUS U ACHCTBUS, (GOPMYIHpPOBATh U
OILICHUBATh PUCKH U TIOCIEACTBHSA, ()OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeameTHbIe pe3ynbTaThl 0CBOEHUS MPOTpamMMbl ydeOHOTO Kypca «['eoMeTpus» XxapakTepu3yroTcs
OBJIAJIEHUEM VHUBEPCANLHLIMU NOZHABAMEIbHBIMU OCUCMBUIMU, YHUBEPCATIbHBIMU KOMMYHUKAMUBHBIMU
0eticmeUsMU U YHUBEPCATbHLIMU PEYIAMUGHBIMU OCliCIMEUAMU.

1) Vnueepcanvhvie noznasamensmule oeiicmsus obecneuuaiom Gopmuposanue 6az06bix KOCHUMUGHBLX
npoyeccos, ooyuarowuxcs (0ceoenue Memoo08 NO3HAHUL OKPYHCAIOUe20 MUpa, NpUMeHeHUe 102U4ecKUx,
UCce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueli).

Ba3oBble jJornuyeckue aeiicTBus:

— BBISBJISTh U XapaKTE€PU30BaTh CYILIECTBEHHbIE MPU3HAKK MaTEMaTHYECKHX OOBEKTOB, MTOHATHIA,
OTHOIICHUI MEXy MOHATUAMU; GOPMYIUPOBATH OMPEIeNICHUS IOHATU; yCTaHABIUBATh

CYIIECTBEHHBIN MPHU3HAK KJIaccu(PUKAIMN, OCHOBAHUS [l 00001EHUs M CPaBHEHUS, KPUTEPUU
MIPOBOJMMOIO aHAJIN34;

— BOCIPUHUMATh, OPMYITHPOBATH U MPE0oOPa30BBIBATH CYXACHUS: YTBEPIUTEIbHbIC U
OoTpuLaTeNbHbIE, eAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

— BBIABJIAATH MAaTEMATHYCCKHUEC 3AKOHOMCPHOCTH, B3aMMOCBA3U U ITPOTUBOPEYHS B (baKTaX, JaHHBIX,

HaOJIOJICHUSX U YTBEPKIACHUSIX; TIPpeiaraTh KPUTEPUH 7Sl BBISABJICHUS 3aKOHOMEPHOCTEH 1
MPOTUBOPEUHIL;

— [ACJIaTb BbIBOABI C UCIIOJIb30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX U UHAYKTHBHBIX
YMOSaKJIIO‘{eHI/Iﬁ, YM033.KJ'II-O‘IGHI/II71 I10 aHAaJIOI'uH,

— pa30upaTh A0Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHHH (IIPsIMBbIE U OT TPOTUBHOTO), TPOBOJAUTH
CaMOCTOSITEILHO HECTIOKHBIE OKA3aTENbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTAILIUIO,
MIPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATh cr10CO0 pelleHns ydeOHo! 3aJauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHMS,
BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITEIBHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarte/LCKHe JeliCTBUA:

— HCIIOJIb30BAaTh BOIIPOCHI KaK HCCJIeI0BaTEIbCKUI HHCTPYMCHT IIO3HAHUA, (bOpMy.]'IHpOBaTB BOIIPOCHI,
q)HKCprIOH_II/IC MMpOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHAaBJIMNBATh HCKOMOC U NAHHOC,
q)OpMI/IpOBaTB TAINOTE3Y, apryMCHTUPOBATH CBOIO IMMO3UIIUIO, MHCHHC,

— MPOBOAUTH MO CAMOCTOSATCIBHO COCTABJICHHOMY IJIAHY HECJIOKHBIN OKCIICPUMCHT, He0O0JIbIIIOE

MCCIIEIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHIECKOTO 00bhEKTa, 3aBUCHMOCTEH 00BEKTOB
MEXIy cCO00ii;



— CaMOCTOSTENILHO (POPMYIHUPOBATH OOOOIIEHHUS U BBIBOBI 110 pe3yabTaTaM MpOBeIEHHOTO
HaGJ’IIOI[eHPUI, HCCiICa0BaHHuA, OLICHUBATh I[OCTOBepHOCTb HOHy‘IeHHbIX pe3y.]IBTaTOB, BBIBOJOB U
0000IIIEHHI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PA3BUTHUC MTPOLECCA, a TAKIKC BBIABUT'ATh ITPCAIIOJIOKCHUA O €ro
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmeii:

— BBIABJISITHD HCAOCTATOYHOCTHh U I/I36I)ITO‘IHOCTI> I/IH(i)OpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMBIX JUIA peIHCHI/ISI
3a/1a4u;

— BbIOMpATh, AaHAJTM3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALUIO PASITUYHBIX
BUJIOB M (POPM IpEACTaBICHUS;

— BbIOMpaTh GopMy IpeICTaBICHHSI MHPOPMAIMK U WILTIOCTPUPOBATh pellaeMble 3a7aul CXeMaMH,
JrarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

— OIICHMBATh HAJEKHOCTh MHPOPMAIINH 110 KPUTEPUSIM, NTPEATI0KEHHBIM YUUTEIEM HIIN
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIBHO.

2) VHusepcanvhvle KOMMyHUKamugHbvle 0eticmeusi 00ecneuusarom cqh)opmupo8aHHOCMb COYUALIbHbIX HABIKOG
00VUAIOWUXCAL.

OO01menue:

— BOCIHPUHUMATH U GOPMYIHPOBATH CYXKJACHUS B COOTBETCTBUHU C YCIOBHUSIMH U LEISIMHU OOILIEHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 X0y pEelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYEHHBIN Pe3yibTar;

— B X0/JIe 00CyX/IeHHUs 3a]1aBaTh BOIPOCHI MO CYILIECTBY 00CYXK/1aeMOM TeMbl, poOJIeMbl, perraeMoin
3aJlauM, BHICKA3bIBATh MJI€U, HAIlCJIEHHbIE HA TIOUCK PEIICHHUS; COTIOCTABISATh CBOU CYXICHUS C
CYXJCHUSAMHU IPYTUX YYACTHUKOB JMajiora, 0OHapy»XKUBaTh Pa3IMuUe U CXOJCTBO MO3UIUH; B
KOppeKTHOH (opMe hopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

— MNPCACTABJIATDH PC3YJIbTAThI PCIICHU 3ala4U, SKCIICPUMECHTA, UCCIICA0BAHUA, ITIPOCKTA,

CaMOCTOATCIBHO BBI6I/IpaTB q)OpMaT BBICTYIIICHUA C y‘IéTOM 3a/lad IIpEe3CHTallUU U 0coOeHHOCTEN
AyJAUTOPHH.

CoTpyannuecTBo:

— IOHUMAThb U UCIIOJIb30BAaTh IPCUMYILCCTBA KOMaHJIHOH U HHHHBHHyaHBHOﬁ pa60T]':;I IIpU pCIICHUN
y‘{e6HLIX MaTeMaTHU4YeCKUX 3a1a4,

— INpUHHUMATh LCJIb COBMECTHOM ACATCIIBHOCTH, INTAHUPOBATH OPraHU3alnuio COBMECTHOM pa6OTLI,

pacnpeaciiiTb BUJbI pa60T, A0roBapHBaATHCA, O6CY)K,Z[3TL nponecc u pe3yybTar pa6OTH; 0606].H8.T]5
MHCHHA HCCKOJBKHX nmz[eﬁ;

— Y4acTBOBATh B IPYNMOBBIX (hopMax paboThl (00CYKIeHHS, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
p.);

— BBIIIOJIHATH CBOIO 4aCTb pa60TBI U KOOPAUHHUPOBATH CBOU JICVCTBUS C APYIruMU 4JICHAMH KOMAaHbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJA B OOIIMI MPOIYKT IO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJCHCTBU.



3) Yuueepcanvhvie pecynamuenvie delicmaus obecneuusaiom @opmuposanue cMulCio8blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmn3anus:

CaMOCTOSITEIIBHO COCTABJISTH IJIaH, aJITOPUTM PEIICHUS 3a7a4uu (WU €ro 4acTh), BRIOUpATh CIioco0
perieHus ¢ y4€ToM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOU MH(OPMAIIHH.

CaMOKOHTPOJIb:

— BIIAJCTh CIIOCOOaMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIIecca M Pe3yIbTaTa PEIICHUS
MaTeMaTUYEeCKOM 3a1a9Hu;

— TPEABUNIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh ITPU PEUICHUHN 33J]a4l, BHOCUTh KOPPEKTHBBI B
NESITETFHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3Yy/IbTaTa JACSITEILHOCTH MMOCTABICHHOM LIETU U YCIOBUSAM, OOBSICHSTD
MIPUYMHBI TOCTHKEHUS I HEAOCTHKEHUS LI€IH, HaXOAUTh OIINOKY, TaBaTh OLIEHKY TPUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenune yaeOHOTO Kypca «['eomeTpusi» Ha ypoBHE 8 Ki1acca J0HKHO 00eCTIeUnBaTh TOCTHKEHNE
CIIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

— Pacno3naBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MI0JIb30BATHCS UX CBOMCTBAMU
MIPH pEIIeHUH T€OMETPUUECKUX 3a/1a4.

— IIpumeHsTH CBOMCTBA TOUKHM NIEpEeCcEUCHUsI MEIaH TPEYroJbHUKa (LIEHTpa Macc) B PELICHUH 3a/1a4.

— BJ'Ia,Z[eTB IIOHATHUEM CpCI[HCﬁ JIMHUYW TPEYT'OJIbHHUKA U TpallClIuu, IPUMEHATH UX CBOMCTBA Ipu
PEIICHHUHU I'COMETPHUYCCKUX 3a1a4.

— Tlomp3oBaThcs TeopeMoﬁ ®danecaun TGOpeMOﬁ O MMPOIIOPIHUOHAIBHBIX OTPE3KaX, IIPUMCHATD UX IJIA
PCUICHHA IIPAKTUYCCKUX 3a/1aY.

— HpI/IMeHHTL IIPpU3HAKHU HOI[O6I/I$I TPEYTrOJIbHUKOB B PCIICHHUU 'COMCTPUICCKUX 3a/1aY.
— Iloap3oBaTbCs TCOpeMOﬁ HI/charopa 1A PCHICHUA IT'COMCTPHUUCCKUX U ITPAKTHUYCCKHUX 3aaa4.

— CTpOI/ITL MAaTEMaTUYCCKYIO MOJICJIb B IPAKTUYICCKHUX 3a/ladaX, CAMOCTOATCIIbHO ACJIATh I-Ie]I)Té)K " Ha
XOOUTh COOTBETCTBYIOIIUC JAJINHBI.

— Bnagets NoHATHUAMU CHHYCA, KOCMHYCA U TAHI'CHCA OCTPOI0 yrijia nmpaMOyYroJbHOI0o TpEyroJbHHUKA.
— Ilonp30BaThCs STUMH MOHATHUS MU JIJIS pCHICHU MPAKTUYCCKUX 3ada4.

— Boruncnare (pa3nu4yHbBIME cI0c00aMu) MO TPEYTOJIbHUKA U IO MHOTOYTOJIBHBIX (DUTYD
(MomB3YsICh, TA€ HEOOXO0UMO, KATBKYIIATOPOM).

— HpI/IMCHHTL MOJIYYCHHBIC YMCHUS B IIPAKTUYCCKUX 3a/lavdax.

— Bnazners NOHATUAMU BIIMCAHHOTO U LEHTPAJIBHOIO YIJla, UCIIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yIiax, yriax Mexay XOopAaMu (CeKyIIMMH) U YIiie MEeKy KacaTelbHON U XOPIOH NIPU peIIeHUN
reOMETPUUYECKHX 3a]1a4.



— Bnazners NOHATHEM OIMCAHHOIO YETBIPEXYTOJIbHUKA, IIPUMEHITh CBOMCTBA OIIMCAHHOTO
YETBIPEXYrOJIBHUKA IIPU PELLECHUH 3a/1a4.

— IIpuMeHsITh MOJTydeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTH MAaTEMaTUICCKHE MOJICIH JIJIs 3a71a4
peaIbHOM KU3HU U TPOBONTH COOTBETCTBYIOIINE BEIYHCICHUS C IPUMEHEHUEM TTIOJJ00US 1
TPUTOHOMETpHH (TIOJIB3YSICh, T HEOOXO0AUMO, KATBKYIISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

Ne | HaumeHnoBaHue pa3/iesioB M TeM KonuyecTBo 4acoB L aTta | Buasbl aesiteibHOCTH Buapl, ¢popmbl| DiieKTPOHHBIE
1/ | IPOrpamMMbl 3y4de KOHTPO0JIA (uudposnie)
BCEI'0| KOHTPOJIb
NpaKTH4ec HUs 00pa3oBaTebHBbI
Hbie KHe paboThI € pecypcsl
padoThI

Pazgen 1. YeTbIpEXyroIbHUKH

1.1. | [Tapayienorpamm, ero NpU3HAKU U CBOICTBA. | 2 0 1 H300paxaTh M HAXOUTH HA YepTeKaxX YeThIPEXYrOIbHUKH| Y CTHBIN orpoc; | [Ipe3enTanmns

Pa3HBIX BUJOB U UX 3JeMeHThl; dopMynupoBaTh IIpaxtuyeckas | Pa3naTouHsif
OIpeJieNIeHNs: apajuieJorpaMma, IpsMOyroJIbHUKA, pabora; MaTepual
pomba, KBajpara, Tpaneluuy, paBHOOOKOH Tpamemuy,

MpSMOYTOJIEHOH Tpanenuy; Jloka3bIBaTh U UCIOIb30BATh

MY PELICHUH 3a/1a4 IPU3HAKK U CBOMCTRA!

napaJuienorpaMmma, npsiMoyroJibHuKa, pomba, KBaapara,

Tpamneuun, paBHOOOKOH Tparenuu, IpsiMOyroJIbHOM

Tpanenuu;

1.2. | YacrHble cityyan napajuiesiorpaMMOB 2 0 1 DopMynupoBaTh ONPEAEIECHUS: apaJUIeIorpaMma, IIucemennsiii | [Ipesentauus
(IpAMOYTOJIbHUK, POMO, KBaJpar), UX IpsIMOYI'OJIbHHKA, poM0Oa, KBaApaTa, TpaleLuy, KOHTPOJIb; Paznarounsiit
IIPU3HAKU U CBOWCTBA. PaBHOOOKOM Tparenuu, IpsSMOYroJIbHOMN Tpareum; [MpakTyeckas | MaTepua

Jloka3plBaTh U UCHOIB30BATh NIPU PEILICHUH 3a1a4 pabora;
MPU3HAKY U CBOWCTBA: MapaJllesiorpamMMa,
IpsIMOYTOJIbHUKA, poMOa, KBajipata, Tpareluy,
PaBHOOOKOM Tparenuu, IpSIMOYToJIbHOM Tparenumy;

1.3.| Tpanernwsi. 2 0 1 DOpMYIHPOBATH ONpeeTeHHA: TapasIeorpamMma, Yerublit onpoc; | [IpesenTarus
IpAMOYrOJIbHUKA, poMba, KBaapaTa, TpaIleluH, Ipakruyeckas | PasnaTodnbrid
PaBHOOOKOI Tpareyy, IpSAMOYrOJILHON TPAIEINH; pabora; MaTepual
Jloka3pIBaTh U MCHONB30BATh NIPH PEIICHNH 3a1a4
MPU3HAKK U CBOWCTBA: MapaJlIesiorpamMMa,
IpsIMOYTOJIHUKA, poMOa, KBaipata, Tpareluy,
PaBHOOOKO#! Tpareryn, IpsMOYTOJIEHON Tpalelny;

1.4.| PaBHOOOKAS M IPSMOYTOJTEHAST TPATICITHH. 2 0 1 DOpPMYIMPOBATH ONPESTEHHA: TAPAIETOrPaMMa, [Mucemennsrit | [IpesenTanms
IPAMOYTOJIbHUKA, PoMOa, KBaJpara, TPaIelH, KOHTPOJIB; Paznatounbrit
PaBHOOOKOI Tpalelyy, MPSAMOYTOIBHON TPAIEINHT; Ipakruyeckas | MaTepuan
Jloka3pIBaTh M UCIIONB30BATH MIPH PELICHUH 33124 pabora;

MPU3HAKK U CBOWCTBA: ITapalIeIorpamMMa,
NpsSIMOYTOJIHUKA, poMOa, KBajipata, Tparenny,
PpaBHOOOKOI! Tpanenuu, MPsIMOYT OJILHON TpamleIiH;




1.5. | Y 1BoeHne MeauaHsbl. 2 0 1 HpI/IMeHSITI) METOJ, YIBOCHHU MEJIMaHbl TPCYTrOJIbHUKA, Hp€3€HTaIII/IH
Hcnons3oBath uI/I(prBLIe PECypCHI 11l UCCIEAOBAHUA VYerHBIA 0mpoc; PaznaTounsit
CBOHCTB H3y4aeMbIX QUTyp; IMpakrudeckas | MaTepHal
3HAKOMUTECS C HICTOPHEH Pa3BUTHSI T€OMETPHH; pabora;
1.6. H bHAsl CHMMETPHS 2 1 Kon bHas
6. | Llenpanshas c c1p 0 Hcnonp3oBath nu(pOBEIE peCypChl T UCCIEA0BAHUS 06 TponbHA IIpesenTanus
. aboTa; N
CBOICTB M3y4aeMbIX (HUTYp; p ’ Paznarounsiii
3HAaKOMUTBCS C UCTOPUEH pa3BUTUS T€OMETPUH; Marepual
Hroro no pazgeny 12
Paznen 2. Teopema ®aneca u TeopemMa 0 NPONOPUUOHATBHBIX 0TPe3KaX, NOA00HbIE TPEYroJlbHUKHU
2.1.| Teopema daneca u Teopema o 2 0 1 TIPOBOIHTS TOCTPOSHHST C MOMOIIBIO IHPKYJISL 1 YcrHbl onpoc; Hpe3eHTaL[I/I§
MIPOITOPIIMOHANBHBIX OTPE3Kax. ITMHEIKY ¢ HCroB30BaHe Teopembl daneca  TeopeMbi IMpaktiyeckast | PazmaTounsrii
O MPONOPLIMOHAIIBHBIX OTPE3KaX, CTPOUTh YETBEPTHIN pabora; Matepual
MIPONOPLMOHATIBHBIN 0TPe30K; 3HAKOMUTHCS C UCTOPHEN
Ppa3BUTHA TCOMETPUU,
2.2.| Cpenssist IMHUS TPEYTOJIbHHUKA. 2 0 1 ITpuMeHsTH MONMy4YEeHHBIE 3HAHUS [TPU PELICHUH Yerneiii omnpoc; | [TpesenTanus
TeOMETPUYECKUX U MPAKTUUECKHX 3aJ1ay; [paktiueckas | PazmaTouHslii
pabora; MaTepuan
2.3. | Tpanenwus, e€ cpenHsas JTHHUA. 2 0 1 [IpyMeHATD NOTy4eHHBIE 3HAHUS IPH PEILCHUH [Mucemennsiit | IIpesentanus
TeOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay; KOHTPOJIb; Paspgatounsiii
[IpakTuueckass | MaTepHain
pabora;
2.4. | [IporopunoHanbHbIe  OTPE3KH, MHocTpoeHue 1 0 0.5 IIpoBOAUTH MOCTPOEHUS C TOMOLIBIO HUPKYJIIS U VYernsiii ompoc; | [Ipesenranus
YETBEPTOr0 NPOINOPLUOHATIBHOIO OTPE3Ka. JIMHEWKU ¢ ucronb3oBanue TeopeMel Daneca u teopemsl | [Ipakrtuueckast | Pazmatounslii
0 TIPOIIOPLIMOHANIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN pabora; MaTepuan
MIPONOPLUUOHAIBHBIA OTPE30K;
2.5. | CBoiicTBa IIEHTpa Macc B TPEYroIbHUKE. 1 0 0.5 TIPOBOAKTH JOKA3aTENBCTBO TOTO, YTO MEAHAHBI [MpesenTamms
TPEyrobHUKA ePeceKaroTCs B OTHOM TOUKE, H HAXOMUTH | YCTHBIH ompoc; | Pa3aToumbIi
CBSI3b C LIGHTPOM Macc, HAXOUTh OTHOLICHHE, B KoTopoM | [IpakTnueckas | MaTcpHal
MEINaHbl AETATCS TOUYKOH NX Tepe CEUCHUS; pabora;
2.6. | [TogoOHbIE TPEYrOJIbHUKH. 1 0 0.5 PeaTp 3aa4un Ha OIOOHBIC TPEYTOJIBHUKY C TOMOIIIBI0 | YCTHBIN onpoc; | [Ipe3enranus
CaMOCTOSITENIBHOTO MIOCTPOEHUS UepTexel u HaxoxkaeHus | [Ipaktuueckas | PazmaTounsiit
MOAOOHBIX TPEYrOTbHUKOB; pabora; MaTepua




2.7.| Tpu npu3HaKa moJo0Hs TPEYrOJIbHHKOB. 3 0 2 [IpoBOAKTH AOKA3aTEIBCTBA C UCHIOIb30BAHUEM [Mucemennblit | [IpeseHTanus
IPU3HAKOB TT0R00Ms; Jl0Ka3BIBATE TPH NIPU3HAKA TOXOOUS | KOHTPOJIb; PaznaTounsrit
TPCYrOJIbHUKOB,; IIpakTHyeckas | MaTepual
[IpuMeHATh NONyYeHHBIC 3HAHUS NIPU PEIICHUH pabora;
TreOMETPUYCECKUX M MPAKTUYECKUX 3a/1ay;
2.8. | IlpakTryeckoe MPUMEHEHNUE 3 1 1 [puMeHSATh TONy4YeHHBIC 3HAHUS MPU PEIICHUH KonTpormbHas [Mpe3enTarms
reOMETPUYCCKUX M MPAKTUUESCKUX 3a/1ay; pabota; Pa3naTounsrit
[pakTuyeckas | MaTepral
pabora;

HUroro no paznemny: 15

Paznen 3. Teopema Iludaropa u Hayajia TPUroHOMETPUM

3.1.| Teopema [Tudaropa, e€ noxa3aTenbCTBO U 2 0 1 Joxka3zeiBath Teopemy [Tudaropa, ncronszoBats e€ B [pesenrarms
[PUMEHEHHUE. IPAKTUYECKUX BBIUUCIICHUSX; YeTHbli OHPOC; | PazyaTodnbIii

3HAKOMHUTHCS C HCTOPUEH pPa3BUTHUSA T€OMETPHN; Hpaxmiieckas | varepuan
pabora;

3.2.| O6parnas teopema [Tudaropa. 2 0 1 [[pMEHATE TOMYYEHHBIE 3HAHUS M YMEHUSA NPU PEIIEHAN | [TycpMenHpii | | IPE3EHTAIIASA

NpPaKTHYECKUX 3a/1a4; KOHTPOJTH; Pazmatounbrit
IpaxTueckas | MaTepHal
pabora;

3:3. | Onpenenenne TPUroOHOMETPHYECKHX 2 0 1 @opMyIHpPOBaTh ONpEIEIeHUs TPUTOHOMETPUIECKHX v . ) Hpe3eHTaumf
(yHK1MIi OCTPOro yria, (YHKLHIA OCTPOro yriia, MpoBEPATh UX KOPPEKTHOCTH; ch}il;?qe()cl:(zzc’ PasniaTounbiii
TPUTOHOMETPHUUYECKHE COOTHOIIICHHUS B TIPSMO BEIBOZHUTH TPHUTOHOMETPHYIECKHE COOTHOILIEHUS B pa?60Ta' MaTepHal
YTOJIBHOM TPEYTrOJIbHUKE. IPSIMOYT'OJIEHOM ’

3.4.| OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIeCTBO. |1 0 0.5 TPEyroJIbHUKE;

Hcmonb3oBaTh (HOpMyIbI IPUBEIECHUS X OCHOBHOE . I[Mpesenrtanms
TPHTOHOMETPHUECKOE TOXK/ECTBO ISl HAXOYKICHHS YCTHBIH ONPOC; | oy g rounpii
COOTHOMICHHIT MEKLy TPUrOHOMeTpHdecKuMHU (yHKimsivu| LIPAKTHIECKAs | vatepuan
Pas3JIMYHbIX OCTPHIX YTJIOB;

3.5. | CooTHOIICHUS] MEX/TYy CTOPOHAMH B 3 1 1 HccnenoBaTh COOTHOMICHHUS MEXKIY CTOPOHAMH B pabora; [Ipesenrarms
TPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C YIIIaMH MPSMOYTOJBHBIX TPEYrOJIbHUKAX € YIIIaMH B 45° u KontponsHas | Pa3zmarounsrii
B 45° u 45°; 30° u 60° 45°; 30° u 60°; pabora; MaTepua

[IpakTuueckas
pabora;

Hroro no pasneny: 10

Paznen 4. Ilnomaas. HaxoxaeHue niomaseii TpeyroJibHUKOB U MHOTOYToIbHBIX ¢puryp. [lnomaau nogodHsIx puryp




4.1. | TTousTre 00 OOIIEH TEOPUH TLIOMIAH. 1 0.5 OBaeBaTh MIEPBUYHBIME MTPEICTABICHUAIME 00 00mIeH [Ipe3enTanus
TEOpHUH TuIoNIa M (Mephl), GOPMYINPOBATH CBOMCTBA YCTHBI 0NpPOC; | PazaTounbiit
IUTOIIA/IN, BBIACHATH UX HATJISAHBIA CMBICIT; Ipakruyeckast | varepuan
pabora;
4.2. | ®opMysIsl UIs TUIOMAAN TPEYTOIbHUKA, 2 1 BeiBonuTh (hOopMyIBI TIOMAAN TTapajuIesiorpamMma, VYeruwiit ompoc; | [IpesenTanus
MapaiesorpaMmma TPEyroJIbHUKa, Tparenuy u3 (GopMyJbl IO [Mpaktiueckas | PazmaTounsrii
IpsSIMOYroJIbHUKA (KBajpara); pabora; MaTtepual
4.3.| OTHOLIEeHNE TLIONIAIEH TPEYTOJILHUKOB C 1 0.5 BeiBonuTh (hopMyIBI TIOIMAAN TTapajuiesiorpamMma, [MucbMerHERi | | IPE3EHTAIIMS
OOIIMM OCHOBaHHMEM HIJIM OOLIEH BBICOTOM. TpEyroJibHUKa, Tparenuy u3 GopMyJbl IO KOHTPOJIB,; Pa3naTounsrif
b
NpsSIMOYroJIbHUKA (KBajpara); IpakTudeckas | MATePHal
pabora;
4.4.| Beruucnenue ruoniaaei cioxHex Guryp 1 0.5 Beraucnars miomany pa3inaHbIX MHOTOYTONBHBIX (DUTYD; [Ipe3enrarus
yepe3 pa3OMeHUE Ha YaCTH U JOCTPOCHHUE. YerHblil 0npocC; | Pasnarounbiit
[IpakTuueckast MaTepuan
pabora;
4.5.| Inomanyu ¢uryp Ha kneryaroi Oymare. 1 0.5 HaxonuTth mutotaau ¢puryp, n3o0paxEéHHbIX Ha [Tpe3zenTanus
KJIeTYaToit Gymare, HCIIONB30BaTh pa3OucHIE Ha YCTHBIH OMPOC; | PasnatoumbIii
YacTH U J0CTPOEHHUE; IpaxTuyeckas | \arepuan
pabora;
4.6. | ITnomamyu monoOHeIX Guryp. 2 1 HaxoauThb rutomiaau nmogo0HbIx Guryp; [pe3enrarms
YCTHBIH ONPOC; | PasyaTounbiii
[IpakTuueckas MaTepHal
pabora;
4.7. | BeraucieHue miomaneit. 2 1 BrBoguTh ()OpMYIIBI IIOMIAM BBITYKIIOTO MucsMenusi | 1IPE3EHTALINSA
YeThIPEXYTOJIbHIKA Yepe3 JUaroHa M 1 Yrol MeXIy KOHTPOIIB; Pa3naTounsrit
HUMH, paktuyeckas | MaTepral
pabora;
4.8.|3aa4u ¢ NPaKTUYECKUM COACPIKAHUEM. 1 0.5 Pemrats 3a7aun Ha TIOMIAIE C IPAKTHIECKAM CO VYerabiii ompoc; | [Ipesenrarms
JIEp’)KAHUEM; [Ipaktuueckast | Pazmatounslii
pabora; MaTepua
4.9. | Peuienue 3a/1a4 ¢ MOMOIIBIO METOIA 3 1 Pazbupats nmpumeps! UCTIONB30BaHUS BCioMoratenbHoi | KoHTponpHas
BCIIOMOTATETLHOM TUTOIIATH TLIOMAIH [T PEIIeH s TeOMETPUIECKUX 3a/1ad; paGora; IpesenTanms
PasgaTtounsiii
IIpakTrdeckas
MaTepHan
HWroro no pasneny: 14 pabora;




Pa3gen S. Yrubl B okpy:kHOCTH. BriicaHHBIE M ONIHCAHHBIE YeThIpeXyronbHuKkH. KacateabHble k okpys:kHocTH. KacaHue OKpy:KHOCTH.

5.1. | BnuicaHHBIE ¥ ICHTPAJIbHBIE YTIIBI, 2 0 1 ®opmynupoBaTh OCHOBHEIE OIPE/IENEHHS, CBSI3aHHbIe ¢ | YCTHBIN orpoc; | [IpesenTanus
YroJ MeX[Iy KacaTelIbHOU U yrilaMH B Kpyre (BIMCaHHBIN Yrojl, IeHTpanbHbIi yron); | Ilpaktnueckast | Pazmarodnsiii
XOpIOH. Haxoauth BiMcaHHbIE YIIIbI, ONUPAIOLINECS Ha OJHY OYTY,| pabora; MaTepHan

BBIYHCIIATH YTIIBI C TIOMOIIBIO TEOPEMBI O
BITHICAHHBIX YTJIaX, TEOPEMBI O
BITHCAHHOM

5.2.| VIuIsl MKty XOpAaMi 1 CEKYIHMH. 2 0 1 Haxo/iTh BIHCAHHBIE YIIBL, ONMHPAIOIIIECS Ha ORHY Ayry,| [lucoMennpii | LIPE3CHTALUS
BBIYHCIIATH YTIIBI C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX KOHTPOJIb; Pasnarounbiii
yrilaX, TEOPEMbI O BIIMCAHHOM YETHIPEXYTOJIbHUKE, IpakTHueckas | MaTepual
TEOPEMBI O IEHTPaJIBHOM YTJIE; pabora;

5.3.| BnircaHHbIe U ONUCAHHBIC 2 0 1 HaxouTh BIMCAHHBIE YTITbI, ONUPAIOIIIECS Ha OHY AYTY, Vermit omoc. [Ipe3enTarnust

YeThIPEXYTOJILHUKH, X IPU3HAKH U CBOMCTBA. BBIMHCIIATD YIB! © OMOIIBIO TEOPEMBI O BITHCAHHBIX POC; | Pa3natounslit
.. IpakTiyeckas | yarepuan
yriax, T€COpEMbI O BIIMCAHHOM Y€TBIPEXYTI'OJIbHUKE, 6
aboTa;
TEOPEMBI O IIEHTPAILHOM YTIIE; p ’
5.4. | [IpumMeHeHne STUX CBOMCTB MPH PELICHUH 2 0 1 [MucbMenubii | [IPE3€HTAIMA
reOMEeTPHUCCKHX 3a1a4. HccnenoBath, B TOM YHKCIIE ¢ TOMOIIBIO IIU(POBBIX KOHTDOIIE; Pa3gatounsrit
€CYpPCOB, BIIMCAHHBIEC U ONKMCAHHBIE YETHIPEX YT OJIBHUKHU ’
pecypeos, y pexyT ’ | [pakTuyeckas | MaTepual
BBIBOAUTB MX CBOMCTBA U IIPU3HAKY;
pabora;
5.5. | B3anmHoe pacronoxeHue AByX OKPY)KHOCTEH. | 2 0 1 Hcnonp30BaTh 3TH CBOMCTBA U MIPU3HAKU IIPU PELIECHUU IIpe3enTanus
3a/au; VCTHBIH 0NPOC; | PasnaTounbIii
[IpakTuueckas MaTepua
pabora;
5.6. | Kacanue okpy»XHOCTEH. 3 1 1 Hcnonp30BaTh 3TH CBOMCTBA U MPU3HAKHU P PEIICHUN Kontponpnas | [IpesenTtanus
3a/]a4; pabora; Paspgatounsiii
[IpakTuueckast | MaTepuan
pabora;

HUroro no pasneny: 13

Pa3nen 6. IToBTopeHue, 00001IeHe 3HAHUIA.

6.1. | [ToBTOpEHHE OCHOBHBIX MOHATHI U METOOB | 4 0 2 PewaTe 3a1aun Ha TOBTOPEHUE, WILTIOCTPUPYIOLLUE CBSI3H [Ipe3enTanus
KypcoB 7 u 8 KiaccoB, 0000IIeHne 3HAHNH. MEKAY Pa3IMUHBIMK YaCTAMU Kypca; YCTHBII OIPOC; | PasnaTodns! it

[IpakTuueckas MaTeprat
pabora;

HWroro mo pasmeny: 4
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IHOYPOYHOE INTAHUPOBAHHUE

Tema ypoka

KoanuecTBo 4acoB

Ne JlaTa Buabl, popmbl
n/n H3YYeHHs] | KOHTPOJIsS
BCEro | KOHTPOJIbHBIE NpaKTHYeCKHe
padoThI padoThI
1.  [[lapamnenorpamm, €ro Mpu3HaKH 1 1 0 0.5 N
pu P ’ p VY cTHBIH ompoc;
CBOICTBA.

[IpakTuueckast
pabora;

2.  [[Mapamrenorpamm, ero Npu3HaKu U 1 0 0.5 .

pv P ’ P VY cTHBIH ompoc;
CBOICTBA.
[IpakTuueckast
pabora;

3.  [YacrtHble cmyyau napawuienorpaMmon | 1 0 0.5 o .
VY cTHBIH ompoc;

(IpsIMOYTOJIbHUK, pOMO, KBaIpaT), UX IpaKTHuecKas
[IPU3HAKU U CBOICTBA. 6oTa:
paborta;

4.  YactHble ciyyau mapaienorpaMmon | 1 0 0.5 DR —

IpsAMOYI'OJIbHUK OM6 KBaapar), ux
(rp yr K, p s par), KOHTpOJIb;
MPHU3HAKK U CBOKCTBA.
[TpakTnueckas
pabora;

5. [Tpaneuus 1 0 0.5 VeIt onpoc;
[IpakTuueckas
pabora;

6. [Tpanmeuums 1 0 0.5 N

paren VYeTHbli o11poc;
[IpakTuueckas
pabora;

7.  [PaBHOOOKasi M PSIMOYTOJILHAS 1 0 0.5 N .
VYeTHbll o11poc;

Tpamneruu.
parnen [IpakTuueckas
pabora;

8.  [PaBHOOOKast ¥ PSMOYTOJIBHAS 1 0 0.5 TTychMeHHbIH

Tpameruy.
KOHTPOJIB;
[IpakTuueckas
pabora;

9. 'V 1BO€eHUE MeIUAaHBL. 1 0 0.5 . .
YcrHBli onpoc;
[Ipaktuueckast
pabora;

10. |YnBoeHWe MeqHUaHEL 1 0 0.5 v o .

CTHBIH O1POC;
[IpakTuueckast
pabora;

11. SHTpaJIbHAsI CAMMETPHS 1 0 0.5 N

Hentp p YerHbli onpoc;
[IpakTuueckas
pabora;

12. [KourtpomnbHas padora Ne 1 mo reme 1 1 0 KoHTpornbHas

«YeTBIpeX yrobHUKI pabora;

13. [Teopema Paseca u Teopema o 1 0 0.5

MIPOMOPHHUOHAJIBHBIX OTPE3KaAX.

VYerHslil onpoc;
IIpakTryeckas
pabora;




14. [Teopema Paseca u Teopema o 0.5 Vernslil onpoc;
POIOPLIMOHABHBIX OTPE3KaX. [MpakTuueckast
pabora;
15. (Cpenmnsist THHUS TPEYT OIBHUKA. 0.5 N
pext Tpeyr VYerHslil onpoc;
[IpakTuueckast
pabora;
16. CpenHsist TMHUS TPEYTOIBHUKA. 0.5 VerHbiii onpoc:
b
[IpakTuueckast
pabora;
17. [Tpamenus, e€ cpeaHss TUHUSL. 0.5 VerHpiii onpoc:
b
[IpakTuueckast
pabora;
18. [Tpamenwus, e€ cpeaHsst TUHUSL. 0.5 TychMeHHb
KOHTPOJIb;
[IpakTuueckast
pabora;
19. | [IponopiuoHanbHbIE OTPE3KH, 0.5
IIOCTPOEHHUE YETBEPTOr o VYeTHbll 01Ipoc;
TPOMOPIIHOHATBHOTO [IpakTiyeckas
OTpe3Ka. paborta;
20. | CsoiicTBa 11€HTpa Macc B 0.5 Verssit onpoc;
b
€YTOJIbHUKE.
Tpeyr [TpakTnueckas
pabora;
21. | IlomoGHbIE TPEYrOJbHUKH. 0.5 Verasiii ompoc;
b
[IpakTuueckas
pabora;
22. |Tpu npusHaka nojoous 0.5 N
VI OTLHIKOR VYcTHBIH o1poc;
peyr ’ [IpakTuueckas
pabora;
23. [Tpu npusHaka mogo0Ous 0.5 VeTHbiif ompoc;
b
TPEYTOTLHHKOB. IIpaxTHyeckas
pabora;
24. |Tpu npusHaka mofo0Ous 0.5 [THcEMenHE
TPEYTrOJIbHUKOB. KOHTPOITE;
2
[IpakTuueckas
pabora;
25. [[IpakTuveckoe MprUMeHEHUE 0.5 . )
YcrHBli onpoc;
[IpakTuueckas
pabora;
26. [[IpakTuyeckoe NPUMEHEHHUE 0.5 N .
YerHbli onpoc;
[IpakTuueckas
pabora;
27. [KoutpombHas padora Ne 2 o Teme 0 KoHTponbHas
«ITomoOHBIE TPEYTOIbHUKI paGora;
b
28. [Teopema Ilucgaropa, eé 0.5 VeTHBIT ompoc;
b
ITOKa3aTeIbCTBO M PUMCHEHHE. MpaxTrdeckas
pabora;
29. [Teopema Ilucgaropa, eé 0.5

JIOKA3aTCJIIbCTBO U IIPUMCHCHUC.

VYerHslil onpoc;
IIpakTryeckas
pabora;




30. |[OOparnas Teopema [Indaropa. 0.5 Vernslil onpoc;
IIpakTryeckas
pabora;

31. |O6parnas Teopema [Indaropa. 0.5 TIHChMEHHBII
KOHTPOJIB;
[IpakTuueckast
pabora;

32. [OnpenesneHue TPUTOHOMETPUUECKUX 0.5 VY cTHBIH ompoc;
(yHKIMI OCTpOro yria, [MpakTryeckas
TPUTOHOMETPUYECKHE COOTHOILICHHUS B pabora;

[PSIMO YrOJILHOM TPEYTr'OJBbHUKE.

33. [OnpenesneHue TPUrOHOMETPUUECKUX 0.5 VY cTHBIH ompoc;
(yHKIMI OCTpOro yria, [MpakTryeckas
TPUTOHOMETPUYECKHE COOTHOIICHHS B pabora;

[PSIMO YTOJIBHOM TPEYT OJIbHUKE.

34. | OcHOBHOE TPUTOHOMETPUYECKOE 0.5 YcrHblit onpoc;
TOXKIECTBO. [TpakTnueckas

pabora;

35 | CoorHomens MeXITy 0.5 YeTHbIi onpoc;
CTOPOHAMH B MPSMOYTOJIbHBIX Ipaxrireckas
TPEeyronbHUKAX C yIIaMu B 45° pabora;

1 45°; 30° u 60°
36. |CooTHOIIEHUS MKy CTOPOHAMU B 0.5 N
VYerHbli o11poc;
MPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX C
PAMOYT o Io) yr o o [IpakTuueckas
yrmamu B 45° u 45°; 30° u 60
pabora;

37. [KoutposbHas padora Ne 3 o Teme 0

Kontponsnas
NeTeopema ITudaropaNe
pabora;

38. [[lonstue o6 oOLIel TeOpHUH ILIOMIAIN. 0.5 N
VYeTHbll o1poc;
[IpakTuueckast
pabora;

39. (@opMmyInbl s IDIOMAAN 0.5 N

PMYIBL UL Hal YcrHBli onpoc;
TPEYroJbHUKA, TapaJlIesIorpaMma
peyr » 11ap p [IpakTuueckas
pabora;

40. |DopMysIbl IS TUIOMIAIN 0.5 o

PMYJIBL UL tan YcrHBli onpoc;
TPEYroJbHUKA, TapaJlIesIorpaMma TpaxThueckas
pabora;

41. | OrHouIEeHHe TUIomAaAei 0.5 o
[TuceMenHbIH

TPEYTOIIEHUKOB C OOIINM

OCHOBaHMEM WIIH OOIIEH KOHTPOIIb,

BEICOTOIA. IIpakTndeckas
pabora;

42. | BeruucneHue mwiomanei CIoXHbIX 0.5 N
VYerHslil onpoc;

¢uryp gepes pa3OueHue Ha YacTH U
IIpakTryeckas
JOCTPOEHUE.
P pabora;
43. | Ilmomanu ¢uryp Ha KIeT4aTOH 0.5 .
wa gy Gpuryp YcrHbli onpoc;
Oymare.
IIpakTryeckas
pabora;
44, [Tnomaam momoOHBIX puryp. 0.5

VerHslil onpoc;
IIpakTryeckas
pabora;




45. [[Mromanu mogoOHBIX GUryp. 0.5 o
Hait . uryp VerHslil onpoc;
[IpakTuueckast
pabora;
46. BsrumcneHue Ioniaeii. 0.5 . )
VYerHslil onpoc;
[IpakTuueckast
pabora;
47. | Beruucnenue miomaaei. 0.5 . )
VY cTHBIH ompoc;
[IpakTuueckas
pabora;
48. | 3amauu ¢ MPaKTUYCCKUM 0.5 "
[TuceMeHHbIH
COJIep)KaHNEM.
KOHTPOJIb;
[IpakTuueckast
pabora;
49. | Pemenue 3a1a4 ¢ MOMOIIBIO METOIA 0.5 . )
. VYeTHbIl onpoc;
BCIIOMOTaTEIbHON TUIOMIAAN TpaxTieckas
pabora;
50. |Pemienue 3a7a4 ¢ MOMOIIBIO METOIA 0.5 . .
. YcrHbIi ompoc;
BCIIOMOTaTEBbHOM IIIOIIAIN IpaxTieckas
pabora;
51. |[KoHTposbHas Ta Ne 4 o TeM 0
OHTpOJIbHAs pabota N 0 TeMe KoHTpombHas
«[lnomwaau uryp» pabora;
52. [BnucaHHBIC ¥ HEHTPAJIbHBIE YIIIbI 0.5 .
TPAIBHBIC YIIRL, VY CTHBIN 01poc;
[YTOJT MEX/y KacaTelbHOU M XOPIOH. TpaxTirecka
THUYECKast
pabora;
53. [BrnmcaHHBIC U HEHTPAIBHBIE YIIIbI 0.5 N
P N yr > YcrHblit orpoc;
[YTOJI MEX/Ty KacaTeJIbHOU M XOPIOH. Tpaxiueckas
pabora;
54. YTl MeXIy XOpJaMH U CEKYIIUMH. 0.5 .
Y X0p Y VYeTHbll 011poc;
[IpakTuueckas
pabora;
55.  |Yribl MeX Iy XOpJaMu U CEKYIIIUMH. 0.5 .
Y Xop Y [IuceMeHHbIH
KOHTPOJIb;
[IpakTuueckas
pabora;
56. |BrmcaHHbIE U ONMCaHHBIE 0.5 . )
. YerHbli onpoc;
MEeTHIPEXYTOIBHUKH, UX TPU3HAKK U MpaKTHaecKas
CBOICTBA. P )
pabora;
57. | BumcauHbIe U OTIMCAHHEIC 0.5 . )
. YerHbli onpoc;
YeThIPEXYTOIBHUKH, UX Tpaxtieckas
MPU3HAKU U CBOWCTBA. Gora:
pabora;
58. | IlpuMeHeHHe 3TUX CBOMCTB MpH 0.5 . )
VYerHslil onpoc;
PEIICHUH TeOMETPUUESCKUX 3a/1au. TpaxTiyeckas
pabora;
59. [[IpumeHeHUE STUX CBOMCTB NMPHU 0.5 .
[MuceMmenHbIH
[PELICHUH T€OMETPUUESCKUX 3a/1au.
KOHTPOJIB;
IIpakTryeckas

pabora;




60. [BzammHOE pacroiokeHHe IBYX 1 0.5 N
N YerHblii onpoc;
OKPY’KHOCTEH.
Py IIpakTryeckas
pabora;

61. | B3aumHOE pacrioioKeHHe IBYX 1 0.5 .

OKDVIKHOCTE VYerHslil onpoc;
pyx : ITpakTryeckas
pabora;

62. | Kacanue okpy>KHOCTEH. 1 0.5 VY cTHBIH ompoc;
[IpakTuueckast
pabora;

63. [Kacanue okpyXHOCTEH. 1 0.5 .

pyx VYeTHbIl onpoc;
[IpakTuueckast
pabora;

64. |KonTposibHas Ta Ne 5 o teme | 1 0

OHTpOJIbHAs pabota N2 5 o Teme KoHTporbHan
«YTJIBI U OKPY>KHOCTH» paora;
65. [[loBTOpEHHE OCHOBHBIX ITOHATHH 1 0.5 N
VYeTHbll 01poc;
METOJIOB KypcoB 7 1 8 K11accos,
N [IpakTrueckas
00001IIeHNE 3HAHUH.
pabora;
66. [[loBTOpEHHE OCHOBHBIX IIOHATHI U 1 0.5 N
VYceTHbll 01poc;
METOJIOB KypcoB 7 1 8 K1accos,
. [IpakTrueckas
0000IIeHne 3HAaHUH.
pabora;
67. [[loBTOpEHHE OCHOBHBIX ITOHATHU U 1 0.5 .
VYerHbli o11poc;
METOZOB KYpCOB 7 U 8§ KIIacCoB,
N [IpakTuueckas
0000IIeHne 3HAaHUH.
pabora;
68. [[loBTOpEHME OCHOBHBIX IIOHATHI 1 0 'Y cTHBII orpoc;
METOZOB KYpCOB 7 U 8 KJIacCoB,
0000IIeHne 3HAHUH.
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1IUVI1 YYEHUKA

Mepsnsik A.T'., Ilomouckuii B.b., AAxup M.C.; non penakuueii [lononsckoro B.E., 'eomerpus 8 kiacce,
O01ecTBO ¢ orpaHMueHHOM oTBeTcTBeHHOCTRIO "M3narensckuil ientp BEHTAHA-I'PA®"; AknmonepHoe
obmectBo "M3natenscTBo [IpocBemenne”; BBeaure cBoii BapuaHT:

METOAUYECKUE MATEPHUAJIBI VIS YUUTEJIA

I'eometpust: 8 kace: yueOHUK J7Is ydanuxcsi o0ieoopazoBaTenbHbIX yupexaenuit/ A.I'. Mepsisk, B.b.
[Mononckuit, M.C. Sxup. — M. : Benrana-I'pad

I'eomerpust: 8 kinacc: TuAaKTUUECKHUE MaTepUaibl: COOPHUK 3aJa4 U KOHTPOJIbHBIX paboT / A.I'. Mep3isik,
B.b. Ilonounckuit, M.C. SAxup. — M. : Benrana-I'pad

I'eomerpus: 8 kinacc: paboune terpanu Nel,2/ A.I'. Mepansk, B.b. [lononckuit, M.C. Axup. — M. :
Benrana-I'pad

I'eomerpust: 8 kmace: Mmeroaumaeckoe nocooue/E.B. bynko, A.I'. Mep3nsik, B.b. [Tonouckuii, M.C. Axup. —
M. : Benrana-I'pad

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
https://uchi.ru/

https://education.yandex.ru/
https://edu.lsept.ru/
https://edu.skysmart.ru/ https://resh.edu.ru/
https://math-oge.sdamgia.ru/
https://edu.orb.ru/ MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
YYEBHOE OBOPYJIOBAHUE

MynbTUMeAUHHBIA KOMIBIOTEP C IPOEKTOPOM U KOJIOHKaAMHU

OBOPYJIOBAHMUE VI ITPOBEJAEHUSA JIABOPATOPHBIX U IIPAKTUYECKHUX PABOT

PMY - pabouee mecto yueHnka Pa3narounslii
MaTepuan



