Topnvican uudposoit

Temun pxa e S

HoBAa 3{:[;“;3A
ACET ot o
Maromsé 111«3“?3»‘122;?}}’:{? 'OV « COI Nel r.Hazpaub»
OBHa %350
PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

MO yuureneit MaTeMaTHKA

PykoBongutens MMO

A.I' Umaroxxesa

3amectuTens aupekropa no YBP
Armesa IT.A..
IIporoxoi Ne3

or "23" 03 2022r.

Jupexrop mKosl

A M.TemupxaHoBa.
ITpukaz Ned3
ot "24" 032022 r.

[Ipotokoi Ne3
ot "23" 032022 r.

PABOYASI IPOTPAMMA
(ID 1011122)

y4e0HOTro Kypca
«I"eomerpus»

U1 8 Kj1acca OCHOBHOTO 00111ero o0pa3oBaHUs
Ha 2022-2023 yueOHbIN TOJT

Cocrasutens: Mmaroxesa Acs ['upuxanoBHa
Y4MTEIh MAaTEMaTUKU BhICILIEH

KBAJIM(PHUKAIIMOHHOM KaTeropuu

r.Hazpanp 2022



INOACHUTEJIbBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "T'EOMETPUSA™

Pabouass mporpamma mo yuebHomy kypcy "Teomerpus" mist oOywarommuxcs 8 kiaccoB pa3paboTaHa Ha
ocHOBe DerepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO 00IIero oOpasoBaHus C
y4€TOM U COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIBSIBIAEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHMIO, U
TPAAMIMHA POCCUICKOTO 00pa3oBaHMs, KOTOPbIE OOECHEYMBAIOT OBJIAJICHHE KIIIOYEBBIMH KOMIICTCHIIUSIMH,
COCTABJSIIOIIIIMU OCHOBY JJIsI HENPEPHIBHOTO OOpa3oBaHMSA W CaMOPAa3BUTHA, a TAKXKe IIEIOCTHOCTh
OOIIEKYJIbTYpHOTO, JINYHOCTHOTO U MO3HABATEIHLHOTO Pa3BUTHA oOydaromuxca. B mporpamMe ydteHsl uaeu
U nosioxkenus: KoHnenuuu pa3BuTHs MaTeMaTuieckoro oopazosanusi B Poccuiickoit @enepauuu. B snoxy
mdpoBoii Tpanchopmanuu Bcex chep YETOBEUSCKOM AEATEIBHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTU4YeCKOW MOJATOTOBKU. Y3K€ B IIKOJE MAaTeMaTHKa CIIY>KUT
OTIOPHBIM TPEIMETOM ISl M3yYCHHS CMEXKHBIX AMCUUIUIMH, a IMOCIE IIKOJIBI pealbHOW HE0O0XOAUMOCTHIO
CTAaHOBHUTCS HEIPEpbIBHOE O00pa3oBaHME, YTO TpeOyeT NOJIHOLEHHOM 0a30Boi 001eo0pa3oBaTeIbHON
HOATOTOBKH, B TOM YHCIIC U MaTEMaTHYECKOM.

910 O6YCJ'IOBJ'ICHO TEM, 4YTO B HalllM AHH paCTéT 15()(0) HpO(bGCCI/II;'I, CBA3aHHBIX C HCIIOCPEACTBECHHBIM
IMPUMCHCHUECM MATCMATUKU: U B cq)epe O9KOHOMUWKHU, U B 6H3H€C€, N B TCXHOJIOTHYCCKHX OGH&CTSIX, n JaX€< B
T'YMaHHUTAapHbIX C(i)ean. Taxum o6pa30M, Kpyr' IIKOJIBHHUKOB, IJId KOTOPbBIX MaTr€éMaThWKa MOXKET CTaTb
SHAYUMBIM IMPEAMETOM, paCIUPACTCH.

[IpakTuyeckass MOJNE3HOCTh MaTEeMAaTUKU OOycClOBIEHa TeM, 4YTo €& TpPeAMETOM  SBISIOTCS
dyHIaMeHTaNbHBIE CTPYKTYPBI HAIlIEro MUpa: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIUYECTBEHHBIEC OTHOIIEHUS OT
NPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXKHBIX, HEOOXOTUMBIX IS
pa3sBUTHS HayYHBIX U NPUKJIAJHBIX UeH. be3 KOHKpEeTHhIX MaTeMaTUYECKUX 3HaHUI 3aTpyIHEHO MOHUMaHHe
OPUHIUIIOB YCTPOMCTBA M HCIIOJIB30BAaHUS COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M HWHTEpHpeTanus
pa3HOOOpa3HOH  COLMANBbHOM, OKOHOMHUYECKOH, MOMUTHYECKOW  uHpopMamuu,  MaiodppeKTHBHA
MIOBCEIHEBHAS TIPAKTUYECKasi JEATENbHOCTh. KakIoMy 4eloBeKY B CBOCH JKH3HH TPUXOIUTCS BBITIOIHSTH
pacy€Tbl U COCTABIATh AITOPUTMBI, HAXOAUTh M NMPUMEHATh (GOPMYIIBI, BIAJETh MPAKTUYECKUMU MpUEMamMu
TE€OMETPUYECKUX M3MEPEHHUH U TIOCTPOCHUH, YMTaTh WH(GOPMAIMIO, MPEICTABICHHYIO B BHUAE TaOIUII,
oarpaMM W TpadUKOB, XHTh B YCIOBHSAX HEONPENEIEHHOCTH W TIOHUMATh BEPOSTHOCTHBIA XapakTep
CITy4alHbIX COOBITHH.

OnHOBpEMEHHO C paclIupeHrneM cdep MpUMEHEHHs MaTeMaTHKH B COBpPEMEHHOM oOmiecTBe BCE Oolee
BaXHBIM CTaHOBUTCS MAaTEMATUYECKUM CTWJIb MBIIIJIEHUS, MPOSBISIOIIMUICS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBblKax. B mponecce n3ydeHHMs MaTeMaTUKH B apCceHal MPUEMOB M METOJOB MBILUICHHS YEIOBEKa
€CTECTBEHHbIM 00pa3oM BKIIOYAIOTCS WHAYKIMS M JAEIyKIus, o0OOIIeHHEe M KOHKPETH3allus, aHalu3 U
CUHTe3, KiaccupuKalus U cucTeMaTh3anus, a0cTparupoBaHue U aHaorus. OOBEKThl MaTeMaTHYECKHX
YMO3AKJIFOYEHHM, IpaBHJIa HUX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXAHW3M JIOTHYECKUX IOCTPOCHMIA,
CHOCOOCTBYIOT BbhIpaOOTKE yMeHUs (pOpMyJIMpoBaTh, 0OOCHOBBIBATh U JOKA3bIBaTh CYXJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MbIIUIEHHE. Benymas ponp NpUHAATIEKUT MareMaTuke M B (OPMUPOBAHUU
ITOPUTMHUYECKON KOMIIOHEHTBI MBIIUICHUS U BOCIIUTAHUM YMEHHUH JIE€HCTBOBATh IO 33JaHHBIM AJITOPUTMAM,
COBEPIIICHCTBOBATh U3BECTHHIE U KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3aga4 — OCHOBOW y4eOHOU
JEATEIbBHOCTH Ha YpOKaX MaTeMaTHMKd — pa3BUBAIOTCA TaKXe TBOpUYECKas W NPUKIAIHAS CTOPOHBI

MBIIIJIICHHUA.

OOyuenue MaTeMaTHKe JaéT BO3MOXKHOCTb Pa3BUBAaTh Yy OOYYAIOUIMXCS TOYHYIO, PALMOHAIBHYIO H
UH(POPMATUBHYIO pPeub, YMEHUE OTOMpaTh Hanboee MOIXOASIINE A3bIKOBbIE, CUMBOJIMYECKHE, Tpadudeckue
CpenCTBa ISl BEIPAXKECHUSI CYKICHUM U HATJIHOTO UX IIPEACTABICHHUS.

Heo0xoa1umMbpIM KOMIIOHEHTOM O0ILIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 001€€ 3HAKOMCTBO



C METOJaMH{ MO3HAHMS JCHCTBUTEILHOCTH, IPEICTABICHUE O MIPEAMETE U METO/IaX MAaTEeMaTHKU, UX OTIMYHN
OT METOJIOB JIPYTHX €CTECTBEHHBIX M T'YMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX MPUMEHEHUS MaTeMAaTUKU JIJIs
peleHusl Hay4YHbIX M NPUKIAAHBIX 3a1ad. Takum oOpa3oM, MaremMaTHyeckoe oOpa3oBaHHWE BHOCHT CBOM
BKJIa/1 B ()OPMHUPOBAHNE OOIIEH KyIbTYphI YeJIOBEKA.

I/I3yquI/Ie MaTEMAaTUKH TaKXKC CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, INMOHUMAHHWUIO
KpaCOThbl U U3AIIECTBA MATEMATUYICCKUX paccyxcz[eHI/Iﬁ, BOCIIPUATHIO TCOMCTPUICCKUX (1)0pM, YCBOCHHUIO
HJIeu CUMMCTPHH.

HEJU N3YYEHUS YYEBHOI'O KYPCA "I'EOMETPUSA™

«MaTemaTuKy y>K€ 3aTe€M Y4YUTh HaJ0, YTO OHA YM B IOPAIOK IPUBOIUTY», — IHUCAJl BEIMKHI PYCCKHUH
yuenblii Muxaun BacunbeBuu JlomonocoB. M B 3TOM cOCTOUT OJ1HA U3 JIBYX Lesel 00y4eHHs TeOMETPUH KaK
COCTAaBHOHM 4YacTUM MaTeMaTHKH B ILIKOJE. DTOH LeJId COOTBETCTBYET JOKa3aTellbHasl JIMHUS IMpernojaBaHUs
reomerpun. Crenys mnpeacTaBleHHOM paOouell IporpamMme, HayMHas C CEIbMOIO Kjacca Ha ypokax
reOMEeTpUN OOy4YaroUIMics Yy4YUTCS MPOBOIUTH JIOKa3aTeJbHbIE pACCYKICHHs, CTPOUTH JIOTMYECKHE
YMO3aKJIFOYECHHMs], JOKA3bIBaTh UCTUHHBIC YTBEPKIACHUSA U CTPOUTH KOHTP IPUMEPHI K JIOKHBIM, IIPOBOJIUTH
paccykAeHHUs OT «IPOTHUBHOIO», OTJIMYaTh CBOWCTBA OT NPU3HAKOB, (OopMynHpoBaTh OOpaTHBIE
YTBEP)KICHUs. YUEHHUK, OBJIAJEBIIMI HCKYCCTBOM pacCyXJaTb, OyJeT NPUMEHATh €ro U B OKpYXarollen
JKU3HHU.

Kak mnmcan reomerp m nenaror Mrops ®enopouu IllapsiruH, <«I0AbMH, NOHMMAKOLIMMH, YTO TaKOE
JIOKa3aTeNbCTBO, TPYAHO M JaXe HEBO3MOKHO MAaHUIYJIMpOBaTh». I B 3TOM COCTOMT Ba)KHOE
BOCIIUTATEIbHOE 3HAYEHUE M3YyYECHHs IE€OMETPUH, IPHUCYIIEe HMMEHHO OTEYECTBEHHONM MAaTeMaTU4YECKON
mkose. BMecte ¢ TeM aBTOpBI MPOrpaMMBbl IPEJOCTEPETAIOT YUUTENS OT U3IMHUIIHETO (hopMaiu3Ma, 0COOCHHO
B OTHOILIIEHWH Hayal U ocHOBaHUM reoMerpuu. Opannysckuil matematuk JKaH /[beJOHHE 110 3TOMY IOBOIY
BbICKa3aycsl Tak: «YTo Kacaercsi JeNMKAaTHOW MpoOJIeMbl BBEACHUS «AKCHOM», TO MHE KaXKeTcCs, 4TO Ha
IEePBBIX MOPaxX HYXKHO BOOOIIE M30erarh MPOM3HOCUTH caMo 3TO cloBO. C Ipyroii ke CTOPOHBI, HE CIEayeT
yIycKaTb HU OJHOW BO3MOKHOCTH JaBaTh MPHUMEPHI JOTUUYECKHX 3aKIIOYEHMH, KOTOpble Ky/na B Oousblieit
Mepe, 4eM HJes aKCHUOM, SBJISIOTCS HMCTHHHBIMH M €JUHCTBEHHBIMHU JBUTaTEIMH MaTEMaTHYECKOIO
MBIIUICHUS.

Bropoli 1enbr0 U3ydeHus: r€OMETPUN SIBISETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA INPU PEIICHUM Kak
MaTE€MaTUYeCKUX, TaK W MPAKTUYECKUX 3a]ad, BCTPEYAIOLIUMXCS B PEAJbHOM XM3HU. OKOHUYMBIIMN KypcC
F€OMETPHUH HIKOJbHUK JOJHKEH OBITh B COCTOSIHUU OIPENEINTh T€OMETPUYECKYI0 (PUrypy, OMHCcaTh CIOBaMU
JAHHBIA 4YepTEX WM PUCYHOK, HAWTU IUIONIAJb 3€MEJIbHOTO y4YacTKa, pacCuuTaTh HEOOXOIUMYIO UIMHY
OTITOBOJIOKOHHOTO Kabens min TpeOyemble pa3Mephl Tapaxa Jiisi aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHAS JIMHUS B U3yYEHUH T€OMETpPUH B IIKoJe. J[aHHAs mpakTU4yecKasi TMHUS SBISETCS HE MEHEe
BakHOH, yem mepBas. Emé Ilnaton mpeamuceiBai, 4ToOBl «rpaxaaHe [IpekpacHoro ropoja HM B KOEM
Cllydae HE OCTaBJISUIM F€OMETPHIO, BE/lb HEMAJIOBAXHO Jake NOOOUHOE €€ NMPUMEHEHNE — B BOCHHOM JIeJie
na, BIIPOYEM, M BO BCEX HayKaxX — JJIsl TYUIIeT0 UX YCBOCHHSI: MBI Be/Ib 3HAEM, Kakast OECKOHEUHasl pa3HUIIA
CyIIECTBYET MEXIYy 4YEJIOBEKOM IMPUYACTHBIM K T'€OMETPUM M HENpUYacTHbIM». [l 3TOro y4utento
peKoMeHayeTCsl MoAOUpaTh 3aJaud MPAKTHYECKOTOo XapakTepa AJii paccMaTpUBA€MbIX TEM, YUUTh JAeTel
CTPOUTh MAaTEMATHUYECKUE MOJEIIH PEAIbHBIX )KU3HEHHBIX CUTyaluid, MPOBOJUTh BBIYMCICHUS U OLICHUBATH
aJICKBaTHOCTh TOJY4EHHOro pe3ysbrara. KpailHe Ba)XHO NOAYEPKUBATH CBSI3M T'€OMETPUU C APYTMMU
npeaMeTaMy, MOTHBHPOBATh HCIIONB30BATh  OMPEICIICHUS TEeOMETPUYECKHX (GUTYp U TOHSTHH,
JEMOHCTPUPOBATh MPUMEHEHHE TMONYYCHHBIX YMEHHH B (U3UKEe U TEXHUKE. JTH CBS3M Hambojee SpPKO
BUJIHBI B TeMax «Bekrtope», «Tpuronomerpuueckue cooTHoweHus», «Meron koopamHat» u «Teopema
[Mudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



CornacHo yueOHOMY TUIaHy B 8 Kiacce u3ydaeTcsl yueOHbI Kypce «['eoMeTpus», KOTOpBIM BKIIOYAET
CIIETyIOIIME OCHOBHBIE pa3fenbl cofepxkanus: «['eomerpuueckue GUTYpsl U UX CBOHCTBay, «M3mepeHue
TEOMETPUUECKUX BEJHUUHY, a TaKxkKe «JlekapToOBbI KOOPAMHATHI Ha MJIOCKOCTHY, «BeKTOph», «JIBUKCHHS
iockocTi» U «I[Ipeobpa3oBaHus 10 100US.

Y4eOHbIif M1aH NpeaycMaTpUBaeT U3yYeHHE TeOMETPUU Ha 6a30BOM YPOBHE, UCXO/s U3 68 yueOHBIX YacoB
B yU4E€OHOM TOJIy.



COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPHUSA"

UYetpipéxyronpHuku. [lapamienorpamM, ero npusHaku U CBOMCTBA. YacTHbIE Clydyau MapajielorpaMMOB
(mpsiMoyToONBHUK, POMO, KBaJpar), MX MPU3HAKU M CBOMCTBA. Tparmerus, paBHOOOKas Tparenusi, e€ CBOicTBa
u npu3Haku. [IpsmoyronbpHas Tpanenus.

Meron ynsoenus meauansl. Llentpanbaas cumMmerpus. Teopema Paneca u Teopema 0 IPONOPLUOHAIBHBIX
OTpe3Kax.

CpenHue nMHMM TpEeyroibHHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHUKa.

[Tono6ue TpeyroabHUKOB, KO3 dumeHT nonodus. Ilpusnaku nogodus TpeyronbHUKoB. [Ipumenenue
000U MIPH PELICHUH MPAKTUYECKUX 3a1ad.

CaoiicTBa miomaaeit reomerpuueckux puryp. @opmMyiisl A7 IUIOMAAN TPEYTOIbHUKA, apalieIorpaMMma,
pom6a u Tpaneruu. OTHOIIEHUE TUIOIACH MOA00HBIX Quryp.

Boruncnenue miomaaei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTtoi Oymare.

Teopema [Tudaropa. Ilpumenenue treopemsl [ludaropa npu pemeHnn NpakTHYECKUX 3a1ad.

CuHyC, KOCUHYC, TAHT'€HC OCTPOI0 yIJIa PSAMOYIOJIBHOTO TpeyroibHUKa. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKAecTBO. Tpuronomerpuueckue Gpynkuun yriaos B 30°, 45° u 60°.

BriucanHple M LIEHTpalbHBIE YIJIBI, YTOJd MEXIy KacaTelbHOH M XOpJOoW. YTIJbl MEXIY XOpAaMH U
ceKyIuMH. Brincanuble 1 onMcaHHbIe YEeTHIPEXYTOIBHUKN. B3auMHOe pacnosiokeHue JByX OKPYKHOCTEH.
Kacanue OKpPYXHOCTEH. O6mmue KacarelbHbIe K JIBYM OKPYKHOCTSIM.



INNTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIBTATDI

OcBoenue yueOHOro Kypca «l'eomMeTpus» JOKHO 00ecneunBaTh JOCTUKEHHE Ha YPOBHE OCHOBHOT'O
o011ero o0pa3oBaHus CIEIYIOMNX JINYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX
pe3yJIbTaToB:

JIMYHOCTHBIE PE3YJIbTATBI

JInaHOCTHBIE pe3ybTaThl OCBOSHHSI MPOTrpaMMbl yueOHOT0 Kypca «I eoMeTpHsi» XapaKTepU3yIOTC:

IIarproTHYecKkoe BOCIUTAHUE:

MIPOSIBJICHUEM HHTEpPECA K MPOLUIOMY U HACTOSALIEMY POCCUMCKON MAaTEMAaTUKH, IEHHOCTHBIM OTHOLLIEHHEM
K JOCTHXKEHUSM POCCUMCKUX MAaT€MAaTUKOB U POCCUMCKON MAaTEMaTUUYECKOW IIKOJbI, K HCIOJIB30BAHUIO 3THX
JOCTHKCHHH B IPYTHX HAyKaxX M MPUKIAJHBIX chepax.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN IPpaKIaHNHA U PeaM3aIiK €T0 MPaB, MPEACTaBICHUEM O
MaTEeMATHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUH, MPOIIETYP TPAXKIAHCKOTO
obrrectBa (BBIOOPHI, OMPOCHI H IIP.); TOTOBHOCTBIO K OOCYIKICHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX C
MPaKTUYECKUM MPUMEHEHHUEM JTOCTHXKCHHN HAYKH, OCO3HAHUEM BaXKHOCTH MOPaJIb- HO-3THUECKHUX
MIPUHITUTIOB B JEATEIHHOCTU YIEHOTO.

TpyaoBoe Bocnutanue:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMaTH4YE€CKOW HAIIPABIEHHOCTH,
OCO3HaHMEM Ba)KHOCTU MAaTEMaTUYECKOIo 00pa30BaHMs Ha MPOTSKEHUU BCEH )KU3HU AJIS YCIEITHON
npodecCUOHATIBHOMN NEATETLHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHUH;

OCO3HAHHBIM BBIOOPOM U IOCTPOEHUEM HHMBUIYATLHOU TPACKTOPHH 00pa30BaHUS U )KU3HEHHBIX TUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYECKOe BOCIIUTAHME.
CITOCOOHOCTBIO K AMOIIMOHATIBHOMY U ACTETHYECKOMY BOCIIPHUSATHIO MAaTEMAaTHUYECKUX OOBEKTOB, 3a/1ad,
peleHui, paccy ) ACHUM; YMEHUIO BUJIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

HCHHOCTI/I HAYYHOI'o MO3HAHUA:

OpHCHTaHHCﬁ B ACATCIIbHOCTU HAa COBPCMCHHYIO CUCTCEMY HAYUHbBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX Pa3BUTHUA YCIIOBCKA, IIPUPOIAbI U O6H.I€CTB8., IMOHMMaHUEM MaTeMaTHYSCKOU HAaYKH KakK
C(i)CpLI YyeJIOBEUEeCKOM JACATCIIBHOCTH, OTAIIOB eé Pa3BUTHA U 3HAYUMOCTHU AJIA pa3BUTHUA IUBUIIU3ALIUHU,

OBJIQJICHUEM S3BIKOM MaTEeMaTHKH U MaTeMaTHYECKOM K}UILTypOﬁ KaK CpCACTBOM IMO3HAHUSA MHUPA,

OBJIaACHHUEM HpOCTGfIIJ.IHMH HaBBIKaAMHU HCCIIEI0BATEIILCKOM I€ATEIbHOCTH.

dusnyeckoe BocnuTaHue, GopMHpPOBaHHE KYJbTYPHI 310POBbSI H SMOLUOHAJIBHOT0 OJ1aTONOTYYHsI:

TOTOBHOCTBIO MTPUMEHSITh MaTEMAaTHYECKUE 3HAHUS B HHTEPECaX CBOETO 37I0POBBSI, BEICHHSI 3[I0POBOTO
o0pa3a >kM3HH (3I0pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUHN U OTABIXA, PETYIspHAs pu3nuecKas
aKTHBHOCTb);

c(OpMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa
JPYyTOTO YeIIOBEKa.

JIKOJIOrHYeCKOe BOCIIUTAHHUE:

OpHUEHTaIel Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHUM JUIs PELIeHNUs 3a/1a4 B 00JIaCTH COXPAHHOCTH
OKPY’KaIOIEeH Cpeibl, IIIaHUPOBAHMS IIOCTYIIKOB U OLICHKH UX BO3MOXHBIX ITOCJIEACTBUM Il OKPYKAOIIEH
Cpensl;

OCO3HAHMEM TJI00aJTBLHOTO XapaKTepa HKOJOTHUECKUX MPo0IeM U IMyTel UX pelieHusl.

JIn4HOCTHBIE pe3y/abTaThl, 00eceYnBalOIIMe ATANTALHIO 00y4Ya0LIerocsi K HN3MeHS I0IHMCS
YCJOBHAIM COUMAJIbHOM M MPUPOJAHOM Cpeabl:



— TOTOBHOCTBIO K JICHCTBUSM B YCIOBHSIX HEONPEAECIEHHOCTH, TOBHIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO eATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y JPYTUX JIIOJIEH,
MPHOOpPETaTh B COBMECTHOU JIEATEILHOCTA HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OTBITA IPYTHX;

— HEoOXOIUMOCTBIO B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCie (HOPMYITHPOBATH U/IEH, TOHSTHS,
TUNOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM UHCIIE PaHEE HE U3BECTHBIX, OCO3HABATh 1€(DULIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIJITAHUPOBATh CBOE Pa3BUTHE;

— CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELLICHUS U JeHCTBUSL, (POPMYIHPOBAThH
1 OLIEHHMBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysibTaThl OCBOCHUS IPOrpaMMbl yueOHOTo Kypca «['eomeTpusy XapakTepu3yroTcs

OBJIAJICHUEM VHUBEPCANbHbIMU ROZHABAMENbHBIMU OCUCMBUAMU, YHUBEPCATLHOIMU KOMMYHUKAMUBHBIMU
0eticmeusAMU U YHUBEPCATbHBIMU PEYIAMUGHBIMU OeUCMBUAMU.

1) Vuueepcanvnvie noznasamenvhuuie Oeticmaus obecneuusaom opmuposanue 6a308bIX KOZHUMUBHBIX

npoyeccos, 06y4armuxcs (0ceoeHue Memooos NO3SHAHUS OKPYIHCAIOULe20 MUpA, NpUMeHeHUe 102U4eCKUXx,
UCCe008amenbCKux onepayutl, ymenutl pabomams ¢ uH@opmayuett).

Ba3oBble JJornyeckue JeiicTBus:

— BBIABIISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN MAaTEMATHIECKUX OOBEKTOB, TIOHSATHIA,
OTHOIIEHUN MEX]Ty MOHATHSAMH; GOPMYJIUPOBAThH ONpeeSICHUs MOHATHI; yCTaHABIUBATD
CYILECTBEHHBIN MPU3HAK KiIaccu(UKAIUK, OCHOBaHUS /17151 000OIIEHNS U CPaBHEHUS, KPUTEPUHI
IIPOBOJIMMOI0 aHAJIN3A;

— BOCIPHUHHUMATh, GOPMYIUPOBATH U MPEOOPA30OBBIBATH CYKJECHUS: YTBEPAUTEIbHbIE U
OTpHLIATENIbHbIE, €TUHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

— BBISBIIATH MATEMAaTUIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTUBOPEUUS B (haKTaX, JaHHBIX,
HAOIIOJICHUSX U YTBEPXKICHUSX; MPEASIaraTb KpUTEPUH AJIs BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUUIL;

— JACJIaTb BbIBOAbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U MHAYKTHBHBIX
yMOSaKHIOquHﬁ, y'MO3aI(JHO‘{eHI/II71 110 aHAJIOTHH,

— pa30uparh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIAECHUH (TIPSMBIE U OT IPOTUBHOTO), IPOBOINUTH
CaMOCTOSITENIbHO HECTIOKHBIE JIOKa3aTeIbCTBA MATEMaTHUECKUX (DaKTOB, BEICTPAUBATh apryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATh crioco0 peleHus yueOHoil 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIICHNUS,
BBIOMpATh HANOOJIEE MOIXO AN C YIETOM CaMOCTOSTEIBHO BhIJICICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBareLCKHe Tl CTBUST:

— HCIOJIb30BaTh BOIPOCH! KaK UCCIIE0BATEIbCKUI HHCTPYMEHT O3HAHUS; (POPMYIUPOBATH BOIIPOCHI,
(buKCUpyIoIre MPOTUBOPEUNE, MTPOOIEMY, CAMOCTOATEIBHO YCTAaHABIMBATE KICKOMOE U TAHHOE,
(bopMHUpOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIHI0, MHEHHE;

— MNPOBOAUTH IO CAMOCTOATCIIbHO COCTABJICHHOMY IUJIAHY HECJIOKHBIN 9KCIICPUMCHT, H€6OJ'H>H_IO€
UCCJIeIOBAHKE [0 YCTAaHOBIICHUIO OCOOCHHOCTEH MaTEMaTHUECKOTO O0BEKTa, 3aBUCIMOCTEN 0OBEKTOB
MEXIy CO0OI;



— CaMOCTOSTENLHO (POPMYIHPOBATH OOOOIIEHHUS U BBIBOBI 110 pe3yJIbTaTaM MPOBEIEHHOTO
HaOJTIOICHNUS, UCCIICIOBAHMS, OI[CHUBATh JJOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTATOB, BBIBOJOB
00001IEeHNI;

— IIPOTrHO3UPOBATH BO3MOKHOC Pa3BUTHUC ITPOLICCCA, 4 TAKIKC BbIABUI'aTh IMTPCAIIOJIO0KECHUA O €TI0
Pa3BUTHU B HOBBIX YCJIOBUX.

Pab6ora ¢ undopmanmeii:

— BBISIBIISITh HEJJOCTATOYHOCTh M U30BITOYHOCTH MH(OPMAIIMH, TaHHBIX, HEOOXOIUMBIX IS PEIICHUS
3a/1a4u;

— BBIOMpATh, AHATTM3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMALIHUIO PA3THYHBIX
BUJIOB U (DOPM Ipe/ICTaBICHHUS;

— BbIOUpaTh PopMy mpencTaBieHHs] UHGOPMAIMK U WIUTIOCTPUPOBATH PellaeMble 33/1a4H CXEMaMH,
JauarpaMmamu, MHOH rpaukoil 1 uX KOMOMHALUAMY;

— OLIEHUBATh HAIEKHOCTh HH(POPMALIUU IO KPUTEPHUSM, NIPEITI0KESHHBIM YUYUTEIIEM WIH
c(OpMyIMPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuusepcanvhvle KOMMYHUKAMUGHDBLE 0elicaus 00ecnedusaom cqhopmMupo8anHOCmb COYUATbHBIX
HABLIKOG 00YUAIOUWUXCAL.

Oo0menne:

— BOCIIPUHUMATh U (OPMYIIMPOBATh CYXKJIEHHS B COOTBETCTBUM C YCIOBUSMH U LEJISIMU OOILEHMUS;
SICHO, TOYHO, TPAMOTHO BBIPA’KAaTh CBOKO TOUYKY 3PEHUS B YCTHBIX M IUCBMEHHBIX TEKCTaX, 1aBaTh
MTOSICHEHUS 110 X0y pelIeHUs 3a1a4, KOMMEHTHUPOBATH ITOJYYEHHBIN pe3yJIbTaT;

— B X0/JIe 00CY>KIEeHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMBbI, TPOOJIEMBI, pelIaeMoii
3aJ1a4M, BBICKA3bIBaTh MJIEU, HALIEJICHHBIE HA TOUCK PELICHHUS; CONIOCTABIISITh CBOU CYXIECHUS C
CY>KACHHUSIMH IPYTHX YYACTHUKOB JUANOTa, OOHAPYKUBATh pa3UiKe U CXOJICTBO MO3HIINN; B
KOPPEeKTHOH (popme GpopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

— MPEACTaBIATH PE3YNbTAThl PEIICHUS 3aJa4l, SKCIIEPUMEHTA, UCCIIEI0BAHMS, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (POpPMAT BHICTYIUIEHUS C yUETOM 3a/1a4 MIPE3CHTALMH U 0COOEHHOCTEH
ayJIMTOPUH.

CoTpyannuecTBo:

— IIOHUMAaThb U HUCITIO0JIB30BaTh NPCUMYIIICCTBA KOMaH)IHOI\/'I n HHHI/IBH)IyaHBHOﬁ pa6OTI)I IIpU pCIICHUHN
y‘-Ie6HbIX MaTeMaTHU4YCCKUX 3a/1a4,

— IIPHUHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, INIAHUPOBATH OPTraHU3allUTO COBMECTHOM pa6OTBI,

pacrpenensTh BUIbI paboT, T0TrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YIbTAT padOTHI; 00001IaTh
MHEHMS HECKOJBbKHUX JIIOJICH;

— Yy4acTBOBATh B IPYMIIOBBIX (hopMax paboThl (00CykeHMs, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJIHATH CBOKO 4acCTh pa6OTBI U KOOPAWHHUPOBATE CBOU HGfICTBHH C IpyruMHU 4JI€HAMHU KOMaH/bI,

— OLIEHUBATh Ka4eCTBO CBOETO BKJIAa B OOIINI MPOIYKT MO KPUTEPHUIM, CPOPMYITHPOBAHHBIM
Y4aCTHUKAMH B3aUMOJCHCTBHS.

3) Vuusepcanvhvlie pecynsamugnble 0eticmaus 00ecneyusaom Gopmuposanue CMulClo8blX YCMAaAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuzanus:

CaMOCTOSTEIILHO COCTABIISATH [UIaH, AITOPUTM PELICHUS 3a7a4uk (KM €ro 4acTh), BRIOUPATh CIIOCO0
peleHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
KOPPEKTHPOBATH BAPUAHTHI PEIICHHH ¢ YIETOM HOBOM HH(DOPMAIUH.

CaMOKOHTPOJIb:

— BIAJAETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIecca U pe3yiIbTaTa PEeIIeHUS
MaTeMaTHYeCKON 3aJ1auH;

— MPEIBHIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTb IIPY PELIEHUH 33]1a4l, BHOCUTh KOPPEKTHUBBI B
NeSITEIbHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

— OLIEHUBATh COOTBETCTBHUE Pe3yJIbTaTa JeATeIbHOCTH NOCTABICHHON 1IEJIU U YCIOBUAM, OOBACHITD
HPUYMHBI JOCTHXKEHUS UM HEAOCTHKEHHUS 1IeJIU, HaXOJUTh OLIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY
OIIBITY.

MNPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHoro Kypca «['eoMeTpus» Ha ypoBHE 8 Kilacca JODKHO 00eCTIeYrBaTh JOCTHIKEHNE
CJICAYIOUIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

— Pacno3zHaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX DJIEMEHTBI, TI0JIb30BaThCS UX CBOMCTBAMHU
[IPU PELIEHUU T€OMETPUYECKUX 3a1au.

— TlpuMeHsITh CBOMCTBA TOYKH MEPECEUCHUS MEAUAH TPEYrojbHUKA (IIEHTpa Macc) B PEIICHUH 3a/1a4.

— Bunaners noHsTHeM CpeaHEN JIMHUN TPEYTOJIBHUKA U TPAIICLIMH, IPUMEHATh UX CBOMCTBA IIPU
pELICHUU T€OMETPUYECKUX 3a1ay.

— Ilonp3oBatbes TCOpeMOI\/'I ®daneca u TeOpeMOﬁ O IpOIOPHHNOHAJIBHBIX OTPE3KaAX, IPUMCHATD UX JIS
PEIICHHUA MPAKTUYCCKUX 3a1a4.

— IlpuMeHsTh Npu3HaKU NOA00HS TPEYTOJbHUKOB B PELIEHUH T'€OMETPUYECKHX 3a/1a.
— Ilonb3oBatbesa Teopemoii [Tudaropa 15 perieHrsi reOMETPUUECKUX U MPaKTHUECKUX 3a7au.

— CTpOI/ITI) MAaTEMAaTUYCCKYIO MOJICJIb B IIPAKTUYCCKHUX 3aadax, CaMOCTOATCIIBHO ACIaTh '—IepTéH( " Ha
XO0OUTb COOTBCTCTBYIOIIHEC MJIMHBI.

— BJ'Ia,Z[CTB IMOHATHAMHU CHHYCA, KOCMHYCA U TAHI'CHCA OCTPOro yria ImpsaMoyroJIbHOIro Tp€yrojibHHUKaA.
— Tlomp30BaThCs STUMH OHATHS MU JJIA pCIICHUS ITPAKTUYCCKHUX 3aaaY.

— BpaucnaTh (pa3muuHbIMU CIIOCO0AMHM) TIOMIA b TPEYTOIBHUKA U IJIOIAIH MHOTOYTOJIBHBIX (QHUTYp
(momnB3ysch, TIe HEOOXOAUMO, KAITBKYIISITOPOM).

— IIpuMeHATh OTyYEHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

— Brnagets MOHATHSIME BIIMCAHHOTO M IIEHTPATBHOTO yTia, UCIOJIB30BaTh TEOPEMBI O BITMCAHHBIX
yTiax, yriax Mexay XopAaMmH (CEKyIIUMHU) U yIile MeXy KacaTelbHON U XOpJ0W MPH PEeIIeHUN
T€OMETPUUYECKHX 3a]1a4.



— Brnagets noHsATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATh CBONCTBA OMMCAHHOTO
YeThIPEXYTOJIbHUKA ITPH PELLICHUHN 3ajiay.

— IlpumeHsTH OJTy4eHHbIE 3HAHUSI HAa IPAKTUKE — CTPOUTh MAaTEMATHUECKUE MOJENHN JJIs 3a]a4
peabHOM JKU3HU U IIPOBOAUTH COOTBETCTBYIOIINE BBHIUNCIEHHSI C IPUMEHEHUEM NOJ00US U
TPUTOHOMETPUH (TIOJIB3YSCh, IJIe HEOOX0IUMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IIJIAHUPOBAHUE

Neo | HaumeHnoBanmue pa3/iesioB 1 TeM KoJsn4yecTBo 4acon Jara | Buasl gesitesqibHOCTH Buapi, DJIEKTPOHHBIE
n/m| MpOrpamMmel BCEro| KOHTPOJIb | MPaKTH4YeC nsye (bopmer (unpposric)
HbIe KHe paBoTHI HHUSA KOHTPOJIst 00pa3oBaTeIbHBI
pPaboThI e pecypchl
Paznen 1. YUeTbIpéxyroJibHUKH
1.1.| [Mapannenorpamm, ero NMpu3HAKH U CBOHCTBA. | 2 0 1 N3006pakaTh 1 HAXOUTH Ha YePTEIKaX VcTHbIi IIpe3enTanus
YeTBIPEXYTONFHUKHI Pa3HBIX BUIOB U UX JIEMEHTHI; onpoc; Pa3gatounbIit
DopMyIIHPOBAThH OMpEIENICHUs: TapajuieIorpaMMma, [IpakTHyeckas | MaTepuan
MPSIMOYTOJIBHKKA, poMOa, KBaJpaTa, TPalelnH, pabora;
PaBHOOOKOH TpareIyu, MPsMOyToJIFHON TpareuH;
Jloka3bIBaTh M MCIIONB30BAT IIPH PEIICHUH 33124
MIPU3HAKH U CBOMCTBA: MapajuiesorpaMmma,
MPSIMOYTOJIBHKKA, poMOa, KBaJpaTa, TPalelnH,
PaBHOOOKOH TpareIyu, MPsMOyTroJIFHON TpareuH;
1.2.| YacTHbIe ciTy4yan mapajuiesiorpaMMoB 2 0 1 DopMyIHPOBaTh OIPEACTICHNUS: TTapalIe]IorpaMmMa, [ucemennsit | [Ipe3enrarms
(MpAMOYTOIBHUK, pOMO, KBaIpaT), HX MPSIMOYTOJBHIKA, poMOa, KBaJpaTa, TPaelnH, KOHTPOJIb; Pazpatounsrit
MIPU3HAKH U CBOICTBA. PaBHOOOKOI! TpareIwn, MPSMOYTOIFHON TPaIICIINH; [IpakTryeckas | MaTepuan
Jloka3bIBaTh U MCIIOJIB30BATh MPU PEIICHUH 33124 paborta;
MPU3HAKU U CBOMCTBA: MapauiesiorpaMmma,
MPsIMOYTOJIbHKUKA, poMOa, KBapaTa, TPAeIuH,
PaBHOOOKOI1 Tpaneluu, MpsMOyrojbHOH Tpareuy,
1.3.| Tpaneuwus. 2 0 1 DopMynHUpOBaTh ONPEAETICHUS: TapajlieIorpaMma, VYcTHeIi IIpesenrarus
MPSAMOYTOJIbHUKA, poMOa, KBaaparta, TpaneIyH, orpoc; Pa3zpgaTounbrit
PaBHOOOKO# TpameIyu, MPsMOYToJIbHON TPareIuH; [IpakTuyeckas | MaTepuan
Jloka3bIBaTh U MCIIOJIB30BATh IPH PEIICHUH 331a4 paborta;
MIPU3HAKY U CBOMCTBA: MapajuiesorpaMmma,
MPSIMOYTOJIBHAKA, poMOa, KBapaTa, TPalernH,
PaBHOOOKO¥ TpareIyu, MPsMOYTOIFHON Tpareu;
1.4.| PaBHOOOKAS M IPSIMOYTOJIbHAS TPATICIIUH. 2 0 1 DopMyIHPOBaThH ONPEACTICHNUS: TTapalIeTIorpaMmMa, IIucemennsiii | [IpesenTauus
MPSIMOYTOJBHIKA, poMOa, KBapaTa, TPAICIHH, KOHTPOJIB; Pazpatounsrii
PaBHOOOKOI1 Tpanelyu, MpsMOyrojbHOH Tparneuy, IIpakTHyeckas | MaTepuan
Jloka3bIBaTh M MCIIONB30BATh IIPH PEIICHUH 3324 paborTa;

MIPU3HAKY U CBOMCTBA: Mapaenorpamma,
NpSMOYTOJIbHUKA, poMOa, KBaJpaTa, TpalelnH,
PaBHOOOKOI! TpareIyu, MPsMOYTOIFHON TpareuH;




1.5.| YaBoeHue meiuaHsl. 2 0 1 [IpumeHsATh METOJ YABOEHUS MEIUAHBI TPEYTOJBbHUKA; VYcTHbIH IIpesenranus
Hcnonp30Bate MUGPOBBIE PECYPCHI IS UCCIIEIOBAHUS OI1poc; Pazgarounsrit
CBOMCTB M3y4aeMbIX (uryp; [MpakThueckas | MaTepuan
3HAKOMUTBCA C UCTOPHEH pa3BUTHsI FEOMETPHUH; pabora;
1.6.| LenrpanbHas cHMMETpHS 2 1 0 Hcnonp3oBath HUQPOBBIE peCypCHI LISl HCCIIETOBAHMS Kontponsnast | [Ipe3enranus
CBOWCTB M3y4aeMbIX (GUTYD; paborta; Pazpgarounsrit
3HaKOMUTHCS C UICTOPHEH Pa3BUTHS T€OMETPHH, MaTepuan
HUroro mo pazaeny 12
Pasnen 2. Teopema dasieca u TeopeMa 0 NPONOPUHUOHATBHBIX 0TPe3KaX, MOJ00HbIe TPEYT0J1bHUKH
2.1.| Teopema daneca u TeopeMa o 2 0 1 IIpoBOaUTE NOCTPOEHUS C TOMOLIBIO HUPKYJILI U VYcerHbId IIpesenTanus
MIPOTIOPIIMOHANBHBIX OTPE3Kax. JIMHEHKHU ¢ UCIoIb30BaHue TeopeMsl dareca u 0mpoc; Paznarounsrii
TEOpPEMBI O IPONOPIUOHAIBHBIX OTPE3KaxX, CTPOUTH ITpakTHueckas | MaTepuan
4eTBEPTHII MPOITOPIIMOHANBHBIN 0TPE30K; paborTa;
3HaKOMUTHCS C UICTOPHUEH Pa3BUTHS T€OMETPHH,
2.2.| CpenHsist TMHUS TPEYTOJILHHKA. 2 0 1 [IpyMeHATh NOTyYeHHbIE 3HaHKSI TP PELICHUU VYcTHbIN IIpe3enranus
TE€OMETPUUECKHX U MIPAKTHUECKUX 33713 oTpoc; Pa3znaTounsrii
[IpakTHyeckas | MaTepua
paborta;
2.3.| Tpamnenus, e€ cpeaHsis TUHUSL. 2 0 1 [TpuMeHsATh MoTy4YeHHbIEC 3HAHUSI IPU PEILICHUH [Mucemennsiit | [IpesenTarus
TEOMETPUUECKUX M MPAKTUIECKUX 3a]1a4; KOHTPOJIb; Pa3naTounsIif
[MpakThueckas | MaTepuan
paborta;
2.4.| TIponopIiOHATBHBIC OTPE3KH, TIOCTPOCHHUE 1 0 05 IIpoBoUTE MOCTPOEHUS C TOMOIIBIO LIUPKYJIA U VYcTHeIi IIpesenrarus
4eTBEPTOTO MPOIOPIIHOHATIBHOTO OTPE3Ka. JIMHENKHU C UCHOIb30BaHue TeopeMbl Daneca u 0mpoc; Pa3znaTounsii
TEOPEMBI O TIPOMOPLIHOHAIBHBIX OTPE3KaX, CTPOUTH ITpakTHueckas | MaTepuan
4eTBEPTHII MPONOPLHOHATBHBIN OTPE30K; pabora;
2.5.| CBolicTBa IIEHTpa MacC B TPEYTOJIbHUKE. 1 0 0.5 IIpoBOINTH IOKA3ATEILCTBO TOTO, YTO MEIUAHBI YcTHBIH [pe3enrarus
TPEYTroJIbHUKA MEPECEKAIOTCS B OHOM TOUKE, U HAXOAUTH | OIPOC; Pa3znaTounsrii
CBSI3b C IIGHTPOM Macc, HaXOJUTh OTHOIICHNUE, B KOTOpoM | [IpakTiueckas | marepuan
MEIHMaHBl AETSITCS TOYKON MX Mepe CeUeHHs; pabora;
2.6.| [TomoOHBIE TPEYTONEHUKH. 1 0 0.5 Pemiats 3a1a4un Ha MO00HBIC TPEYTOIBHUKH C YcrHbi IIpesenTarust
TIOMOLLBIO CAMOCTOSITENIBHOTO IIOCTPOEHUS YEPTEKEN U 01poc; PasznaTounsiii
HaXO0X/ICHHsI TI0I00HBIX TPEYTOJIbHUKOB; [MpakTiueckas | MaTepuan

paborta;




2.7.| Tpu npu3HaKa 1Moj00Ms TPEYroJbHUKOB. 3 0 2 IIpoBoauTh 10Ka3aTeNbCTBA C UCIIONB30BAHUEM IMucemennpiii | IIpesenranmys
MPU3HAKOB 107100us; JloKa3pIBaTh TP MpHU3HAKA KOHTPOJIb; PazpaTounslii
moT00US TPEYTOJILHUKOB; [pakTryeckas | MaTepual
[IpuMeHATH MOTyYeHHBIC 3HAHUS TIPH PEIICHUN paborta;
TEOMETPUYECKUX M MPAKTHICCKHX 33724,
2.8.| [IpakTHyeckoe MpUMEHCHUE 3 1 1 [IpuMeHATH MOTyYSHHBIC 3HAHUS [TPH PEIICHUU KontponsHast | [Ipe3enrarius
TEOMETPHUUECKUX M MIPAKTHIECKUX 3a/1aY; paborTa; PazgaTounsrii
IIpakTHyeckas | MaTepua
paborta;
HUroro mo pazneny: 15
Pa3nen 3. Teopema IIndaropa n Havaaa TPUroHOMETPHH
3.1.| Teopema I1ucaropa, € noka3zaTeabCTBO U 2 1 Hoxa3zeBaTh TeopeMy Iludaropa, ncrnoab3oBaTsb VYcrabiin IIpesenranys
IIpUMCHCHHUE. €€ B IPAKTUYECKUX BBIYUCIICHUAX; o1poc; Paszgarounsrit
3HaKOMUTBCS C HCTOPUEH Pa3BUTHSI TCOMETPHH; [IpakTuyeckas | MaTepual
paborTa;
3.2.| O6patras Teopema [Iudaropa. 2 0 1 [IpuMeHATH NOITyYEHHBIE 3HAHUS M yMEHUS NIPH PelleHny | [TuchMennbiii | [Ipesenranus
NPAaKTHICCKUX 3a7a; KOHTPOJIb; Pa3naTounsriit
[IpakTudeckas | MaTepual
paborTa;
3.3.| OmpeierneHne TPUrOHOMETPUIECKHX 2 0 1 DopMyIHPOBaTH ONPEACTICHUS TPUTOHOMETPHUYCSCKIX VcrHbii [Ipe3enranms
(GyHKIHI OCTPOTO yTa, (yHKIHH OCTPOTO yTiIa, IPOBEPATH HX KOPPEKTHOCTH; onpoc; Pazgarounslit
TPUTOHOMETPHUUYECKHIE COOTHOIICHHUS B BEBIBOTUTH TPUTOHOMETPHUIECKHE COOTHOIICHUS B [IpakTuyeckas | MaTepua
MPSIMO YTOJIEHOM TPEYTOJHHUKE. MIPSIMOYTOIBHOM paborta;
CYTONBHUKS;
3.4.| OCcHOBHOE TPUTOHOMETPUYECKOE TOXIecTBO. | 1 0 0.5 CIOJIH30BaTh POPMYJIBI IPUBEJICHUS 1 OCHOBHOE Verueli [pe3enrarus
TPUTOHOMETPUYIECKOE TOKICCTBO [T HAXOMKIACHUS oTpoc; PasgaTounslii
COOTHOIIICHHH MEXy TPUTOHOMETPHUUCCKUMHU [IpakTuueckas | MaTepuai
Y HHFMIPasTH R0 P b YEAOB; pabeTa:
3.5.| CoOTHOIIICHHUS MEXTYy CTOPOHAMH B 3 1 1 HccnenoBaTh COOTHOIICHUS MEXKITY CTOPOHAMHU Konrponbnas | [Ipesenranus
MPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C B MIPSIMOYTOJIBHBIX TPEYTONBHUKAX C YTJIAMH B paborTa; PazpgaTounslii
yriaamu B 45° u 45°; 30° u 60° 45° u 45°; 30° u 60°; IIpakTudeckass | MaTepuan
paborTa;
HWroro mo pasaeny: 10
Paznen 4. Ilnomaas. HaxoxxaeHue miiomaneii TpeyroJbHHKOB H MHOTOYT0JbHBIX (uryp. Iliomaam nogooHbIx ¢puryp
4.1.| TTonsitue 06 0OOIICH TCOPUU TLIOIIA Y. 1 0 0.5 OBafeBaTh NEPBUYHBIMU TPEACTABICHUSIME 00 00IIIeH VcTHbIi IIpesenTanus
TEOpHUH IIoIAau (Mepsl), GOpMyTUPOBATH CBOWCTBA 01poc; Pazgarounsrit
ILIOIA N, BEISICHATh MX HATJISIIHBINA CMEICI, [IpakTryeckas | MaTepua

pabora;




4.2. (@opMymbl JUIs IIJIOIAAN TPEYTOIbHHUKA, 2 0 1 BeiBoanTs (hopMyIIBI TIIOMAAN TTApaIeIorpaMma, VcrHbIin IIpesenTanms
[apajijiejiorpaMma TPEyToJIbHUKA, TPANCIIMU 13 (POPMYJIbI IUIOIIA M oI11IpocC;, Pazpgarounslit
MPSIMOYTOJBHAKA (KBaApaTa); [IpakTuyeckas | MaTepuanl
paborTa;
4.3.| OTHOIIEHN E TUTOIIAIEH TPEYTONEHUKOB 1 0 0.5 BrerBomuTh (hopMyIIBI TITOMIAIN ITapauIeIorpaMma, IMucemennsnii | [Ipesenranus
C 00ILIMM OCHOBAaHUEM HIIH OOILEH TPEYToJbHHUKA, TPAeMy U3 (GopMyJIbl IUIOMAAN KOHTPOJIb; Paznarounsrii
BBICOTOH. MIPAMOYTOJBHUKA (KBapaTa); [MpakTiueckas | MaTepuan
paborta;
4.4.| BpruncrieHne IoIanei CIoKHbIX QUryp 1 0 05 Brrauciars mimomany pa3IndHbIX MHOTOYTONBHBIX GUTYD;| Y CTHEIM IIpesenrarnus
yepe3 pa30reHHe Ha YaCTH U JIOCTPOCHHUE. orpoc; Paznarounsrii
[MpakTiueckas | maTepuain
paborta;
4.5.| Inomaau ¢uryp Ha KieTJaToi Oymare. 1 0 05 Haxomute miomanu ¢uryp, n300paxEHHBIX Ha YcTHbIH IIpesenrarus
KJIeTdaToi OymMare, MCIIONB30BaTh pa3OnueHmne onpoc; Pa3znaTounsrii
Ha YacTH U JJOCTPOCHHE; ITpakTHueckas | MaTepuan
paborTa;
4.6.| ITnomraan momoOHBIX GUTyp. 2 0 1 Haxomuts mioniaau mogo0HsIX Guryp; YcTHbIi IIpe3enTanus
onpoc; Pazpatounsrit
[IpakTuueckass | MaTepuai
paborta;
4.7.| BeraucieHue 1miomaaeH. 2 0 1 BriBoanTh (hOpMyIIBI TIIOMIAAN BBITYKIIOTO IMucemennslit | [Ipesenranus
YETBIPEXYTONIbHUKA YEPE3 AUATOHAIIU H YTOJ KOHTPOJIb; Pa3znaTounsiit
MEXIy HUMH; [IpaxkTuyeckas | MaTepua
pabora;
4.8.| 3a1aun ¢ NPaKTHYECKUM COZIEPIKAHUEM. 1 0 0.5 Pemars 3a1aun Ha MIOMAAL C IPAKTUIECKUAM CO YcTHBIH IIpesenrarus
ACP)KaHUCM; OIIpoc; Pa3zpgaTounbrit
[MpakThueckas | marepuain
pabora;
4.9.| Pemrenne 3a1a4 ¢ MOMOIIBIO METOIA 3 1 1 Pa3bupats nprmMeps! uemois30BaHus BecioMorarenbHot | Kontponmsaas | [Ipesenrarus
BCIIOMOTaTEIbHON TUIOIIAH TUTOIIA N JJIsl PELICHHUSI TEOMETPUYECKHX 3a7ad; pabora; Paznarounsrii
IIpakTudeckas | MaTepua
pavoTa;
HWroro mo pazneny: 14
Paznen 5. Yruabl B okpy:KHOCTH. BincanHble M onncaHHble YeThIpexyrojbHuKH. KacaTenbHble k okpyxHocTn. Kacanue okpy:KHOCTH.
5.1.| BriricaHHbIC U [ICHTPATbHbBIC 2 0 1 ®opMyIHMpoBaTh OCHOBHBIE ONPE/ICIICHHS, CBSI3aHHbIE C | YCTHBIN [pesenrarnms
YIUIbL, YTOJI MEXAY yraaMy B KpyTe (BIHUCAHHBIN yroJl, HEHTPANbHBINA Yrod); | OMpoc; Pa3znaTounsrii
KacaTeJIbHOM 1 XOpJI0H. Haxoaute BimcaHHbIe yTIIbl, ONMPAIOLINECS Ha OTHY [MpakTiueckas | marepuain
JYTY, BBIYHUCIISTD YTIIbI C IOMOLIBIO TEOPEMBI O pabora;

BIMCAaHHBIX YyTJjiaX, TCOPEMbI O BIMNCAHHOM




5.2.| Yrasl MEKIy XOpAaMHU U CEKYIIHMHU. 2 1 HaxonuThs BOMCAaHHBIE YIUIbI, ONUPAIOLIMECS HA OAHY IIucemennblii | IIpesenrauus
IYTY, BBIYHCIIATH YTIIBI C TIOMOIIBIO TEOPEMBI O KOHTPOJIb; PaznmaTounsrii
BIIMCAHHBIX YTIIaX, TEOPEMBI O BIIMCAHHOM [IpakTuyeckas | MaTepua
YeTBIPEXYTOIFHUKE, TEOPEMBI O IEHTPAIEHOM YTJIE; paborta;
5.3.| BrivicaHHbI€ ¥ OITHCAHHBIE 2 1 HaxonuTs BIHCaHHEBIC YTIIbI, OMUPAIOIIAECS HA OJTHY YcTHBIH [pe3enrarnus
YeTHIPEXYTOIBFHUKH, UX TIPU3HAKU IYTY, BBIYHCIIATH YTIIBI C TIOMOIIBIO TEOPEMEBI O orpoc; Paznarounstii
CBOMCTBA. BIMCAHHBIX YTIIaX, TCOPEMBI O BIIMCAHHOM [IpaxkTrdeckas | MaTepual
YeThIPEXYTOIBHUKE, TEOPEMBI O LIEHTPAIEHOM YTJIE; paborta;
5.4.| TlpuMeHeHne STUX CBONCTB MPH PENIEHUA 2 1 HccrnenoBaTh, B TOM YHCIIE C TOMOIIBIO IH(PPOBBIX [ucemennsit | [Ipe3enranms
TEOMETPUYECKUX 3aa4. PecypcoB, BIIMCAHHBIE U OMTUCAHHBIE KOHTPOJIb; PaznmaTounsrii
YeTBIPEXYTOIFHUKY, BEIBOJUTH UX CBOHUCTBA U [IpaxkTudeckas | MaTepual
TIPU3HAKH; paborta;
5.5.| B3auMHoOe pacrosioxeHne IByX OKpYKHOCTEH. | 2 1 Hcnonp30BaTh 3TH CBOMCTBA U MPU3HAKK NIPU PELICHUH YcTHBIH [Ipe3enrarus
3a1a4, orpoc; Pa3naTtounsrit
IIpakTHyeckas | MaTepuai
paborta;
5.6.| KacaHue OKpyKHOCTEIH. 3 1 Hcnonb30BaTh 3TH CBOMCTBA U MPU3HAKU MIPU PEILICHUU Kontponpnas | [IpeseHranus
3a7ay; paborta; Paznarounsrii
IIpakTHyeckas | MaTepuan
paborta;
HWroro o pazaeny: 13
Pasjen 6. IloBTopenue, 06001eHUe 3HAHUIA.
6.1.| [ToBTOpEHNE OCHOBHBIX MOHATHI ¥ METONOB | 4 2 PemiaTp 3a1aun Ha TOBTOPEHUE, WILTIOCTPUPYIOLINE CBS3U | Y CTHBIN [pesenranms
KypcoB 7 u 8§ Ki1accoB, 0000IIeHNe 3HAHUH. MEXTy Pa3IMIHBIMH YaCTSIMH Kypca; 0mpoc; Pa3znaTounsl
[IpakTuyeckas | i MaTepuan
paborTa;
HWroro no pazaeny: 4
OBLIEE KOJIMYECTBO YACOB I10 68 31

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KoaunyecTBo yacoB aTa Buabl, popmbl

> pop

n/n H3yYeHUs1 | KOHTPOJIs

BCEro | KOHTPOJIbHbIE NpaKkTHYeCKHe
padoThI padoThI
1 [apamrenorpamMM, ero IpU3HAKH U 1 0 05 Y CTHBIH 0IpOC;
. N . b
BOHCTBA.
CBOMCTBA IMpakTHyeckas
paboTa;
2 [TapasmrenorpamMM, ero Ipu3HAKU U 1 0 05 Y cTHBI onpoc;
. N . b
CBOICTBA.
IIpakTnyeckas
paborta;

3 YacTHble ciy4au IapauiesiorpaMMoB | 4 0 05 Y eTHEI onpoc;

. . 2
(MpsAMOYTOJIBHUK, pOMO, KBAJIPaT), UX IpakTHyeckas
MPU3HAKK U CBOKCTBA. paboTa;

4 HacTHbIe clIy4au [apauie]orpaMMoB. | ¢ 0 05 TTUCEMEHHBIIH

(IpsIMOYTOJIBHHK, POMO, KBAIPaT), HX KOHTPOJIb;
i)
MIPU3HAKK U CBOWCTBA. ITpakTHuecKas
pabora;
Tpaneuust N

5. pamnernn 1 0 0.5 YcTHBIN ompoc;
[IpakTuueckas
paborta;

Tpaneuust o

6. parnent 1 0 0.5 YcTHBIN onpoc;
[IpakTuueckas
paborTa;

7 PaBHOOOKAS ¥ TPSIMOYTOJTHHAS 1 0 05 YerHbiif onpoc;

. . 2
Tparenun. IIpakTnyeckas

pabora;

8 PaBHOOOKAS ¥ TPSIMOYTOJTHHAS 1 0 0.5 ITucbMeHHBIH

TpareIum. .
KOHTPOJIB;
IIpakTndeckas
pabora;

9. Y 1BOeHHE MeuaHBbI. 1 0 0.5 VCTHBIH 0Tpoc;
[IpakTuueckas
pabora;

BOCHHE MCITHAHEI. .

10. YnBo en 1 0 0.5 VeTHbIH 01poc;
IMpakTHyeckas
paborta;

11. LlenTpanbHast cuMMeTpUst 1 0 0.5 YcrHblit onpoc;
[IpakTuueckas
paborTa;

12 KontponbsHas padora Ne 1 mo Teme 1 1 0 KonTponpHas

«YeThIpexyroNbHUKI» pabora;
13 Teopema Paneca u Teopema o 1 0 05 VCTHBIH ompoc;
. . b
MIPOTIOPIIOHAIBHBIX OTPE3KaX. ITpakTuyeckas
pabora;
14 Teopema daneca u Teopema o 1 0 05 VeTHBIH onpoc;
. . 2

[IPONTOPHHUOHAIIBHBIX OTPE3KaX.

IIpakTuyeckas
paborta;




Cpezmsm JIMHUA TPCYTOJIbHUKA.

15. 0.5 YcTHBIH onpoc;
IIpakTuueckas
pabota;

CpenHsis TUHAS TPEYTOJIbHHKA. .

16, [~PeA Tpey 0.5 Y CTHEI onpoc;
IIpakTuueckas
pabota;

Tpaneuus, e€ cpeaHss TUHUS. .

17. parners, ¢¢ cpeit 0.5 YcrHBIi onpoc;
IIpakTuyeckas
pabora;

Tpanenws, e€ cpeqHsst TUHUS. N

18. parneru, pen 0.5 [TucbMeHHbIH
KOHTPOJIb;
[IpakTuueckas
paborta;

19. | IIponopunoHalibHbBIE OTPE3KHY, 0.5 VYceTHbl onpoc;
MOCTPOCHUE ‘ICTBépTOFO HpaKTquc[{ag
MPOTIOPIIMOHAILHOTO OTPE3Ka. paGora;

20. | CpoiicTBa 1leHTpa Macc B 0.5 YcrHbIl onpoc;
TPEYTOILHHUKE. IIpakTnyeckas

paborta;

21. | [logoOHBIE TPEYTOIHHUKL 0.5 VYerHbli onpoc;
IIpakTnyeckas
pabora;

22, |Tpu mpusHaxa nooons 0.5 YcrHBI# onpoc;

TPEYTrOJILHUKOB. TpaxTuueckas
pabora;

Tpu npu3Haka I ust .

23. Py TIpH3 0106 0.5 VYeTHBIH onpoc;

TPEYTrOJLHUKOB.

peyroi 0 IIpaxkTruyeckas
pabora;

Tpu npu3HaKa I ust o

24. Py TIpH3 0106 0.5 TTucbMeHHBIH

TPEYTrOJIEHUKOB. .

pey KOHTPOJIb,
[IpakTuueckas
pabora;

[pakTHueckoe NpUMEHEHNE o

25. P P 0.5 YcrHblit onpoc;
IIpakTnueckas
pabora;

[IpakTHyeckoe npUMeHeHne o

26. P P 0.5 YcrHblit onpoc;
IIpakTuyeckas
paborta;

KonrpounbHas padota Ne 2 o Teme

217. p p 0 KourponbHas
«[TonoOHBIE TPEYTOIBLHUKI pabora;
Teopema [Iudaropa, eé o

28. P (baropa, 0.5 YcrHblit onpoc;
0Ka3aTellbCTBO U MPUMEHEHHE.

& p IIpakTuyeckas
pabora;
Teopema [Iudaropa, e€ N
29. P (haropa, 0.5 VYcTHBIH onpoc;
Ka3aTeNIbCTBO U MPUMEHCHHE.
AOKa3aTC/ILCTBO 1 HIPUMCHCHHC I[IpakTuyeckas
paborta;
aTHas T ma [Tugaropa. N
30. O6p cope Gbarop 0.5 Y CTHBIH ompoc;

[IpakTuueckas
paborta;




31.

Oo0parnas Teopema [Tucdaropa.

0.5

[MuceMeHHbIi
KOHTPOJIb;
[IpakTuueckas
pabora;




OmnpezneneHne TPUTOHOMETPHUYECKIX

32. 5 0.5 YcrTHBI# onpoc;
HKIIUHN TpOor T
(bynkumit octporo yria, IIpakTHueckas
TPUTOHOMETPUYECKHE COOTHOILICHUS B pabota;
[PSIMO YTOJBHOM TPEYTOJIbHUKE.
OrpeeneHne TpPUrOHOMETPHYECKHX N
33. pener p p 0.5 YcTHEI ompoc;
(hyHKIMI OCTPOTO yTJIa, TpakTHyeckas
TPUTOHOM NYCCKHU THOLICHUSA B
PUTOHOMETPUYECKUE COOTHOLIE pabora;
MPSIMO YTOJIGHOM TPEYTOJbHUKE.

34. | OcHOBHOE TPUTOHOMETPHUYECKOE 0.5 YeTHBli onpoc;
TOXIAECTBO. [TpakTHyeckas

paborta;

35. | CooTHOMIEHUS MEXKITY 0.5 VYcrHbIi onpoc;
CTOPOHAMH B MPSMOYTOJIBHBIX IpakTryeckast
TPEyTONbHUKAX C yriaamu B 45° pabora;

2
u 45°; 30° u 60°
THOILCHUS MKy CTOPOHAMH B N
3. |CoorHomE CXKIy CTOpO 0.5 VcTHBIH ompoc;
MPSMOYTOJIBHBIX TPEYTOJILHUKAX C
pAMOY e 4?2 33’00 50° IpakTudeckas
TJlaMH1 B u 5 n
yria ’ pabora;
KonTponpHas padora Ne 3 o Teme
37. p p 0 KonrponbHas
o 0o
NeTeopema [ugaropaNe pabora;
[MonsiTre 06 001IEel TEOPHH TIOIIAIN. o

38. m p Tian 0.5 YcrTHBIH ompoc;
IIpakTryeckas
pabora;

39, |Dopmys s mIomann 0.5 VCTHBI 0npoc;

TPEYyTroJNIbHUKA, TTapaeaorpaMmma TTpakTHIeckas
paborta;

40. | Dopmyisl 1 IIOLAAN 0.5 VYceTHsblil onpoc;

TPEyroJbHIKa, apajuiesorpaMma TpakTuueckas
pabora;

41. | OtHoueHHE TUIOIIAIEH 0.5 ITucbMeHHBII
TPEYTOJIBHUKOB € OOIIUM KOHTPOJIb;
OCHOBaHHEM HJIM 00IIeit TpakTiyeckas
BBICOTOM.

pabora;

42. | Beruucnenue miomaaen CIoxHbIX 0.5 VYceTHsblil onpoc;
¢buryp uepes pazOueHHe HA YACTU U IIpakTiueckas
JOCTPOCHHE. pabora;

43. | [Inomanu duryp Ha kneryaron 0.5 VYeraslit onpoc;
Oymare. IIpaxkTuyeckas

pabora;

44. | I[Inomany nogoOHbIX GUryp. 0.5 YeTHbli onpoc;
IIpakTuyeckas
paborta;

[Tnomany nonoOHeIX GUryp. o

45. 1maz pi ¢uryp 0.5 YeTHbli onpoc;
IIpakTuyeckas
paborTa;

Brruncnenue miomazen. .
46. man 0.5 VCTHBIH ompoc;

[IpakTnueckas
pabora;




47.

Brraucaenune miomanaei.

0.5

YcrHbli onpoc;
IIpaxTuueckas
paborta;




48. | 3agaum ¢ IPaKTUIECKUM 0.5 IIucpMeHHBIN

COACPIKAHUECM. KOHTPOHB;
IIpakTuyeckas
pabora;

49. | Pemenue 3amad ¢ MOMOIIBIO 0.5 VYerHbli onpoc;
METOJIa BCIIOMOTaTeIILHON [IpaxTruueckas
IIOLA 1 pabora;

Pemenne 3a1a4 ¢ TOMOIIBIO METOA . )

50. A e T A 0.5 VCTHBIH onpoc;

BCIIOMOTaTEIbHON IUIOMIAAN TpakTiueckas
paborta;

51. |KoHTposbHast pa6ora Ne 4 no Teme 0 KoHTpoIbHAs

«[lomaau duryp» pabora;
5. BriucanHble U IEeHTpaJIbHbBIE YTJIBI, 05 Y CTHBIH 01poc;
YTOJI MEKIY KacaTeIbHOU M XOPJIOH. IpakTiyeckas
pabora;
Brincanuble U EHTpaIbHBIE YTIIbI . )
53. HEHTP ! y & 0.5 YeTHBI onpoc;
YTOJI MEKIY KacaTelIbHOU M XOPIOH. ITpakTHYecKas
paborta;

54 |YTIBI MEXITY XOPIAMH H CEKYIIMMH. 0.5 YerTHBI onpoc;
[IpakTuueckas
paborta;

55 |YTIBI MEXKIY XOPIaMH H CeKYIIHMH. 0.5 [TychMeHHbLH
KOHTPOJIB;
[IpakTuueckas
paborta;

5g, [BTMCAHHEIC H OIHMCAHHBIC 0.5 YeTHbIH onpoc;

‘-IeTBIpéXyFOIIBHI/IKI/I, UX IPU3HAKU U HpaKTI/I‘{CCKa}I
CBOICTBA. paGota;

57. | BrmcaHHble ¥ ONHCaHHBIE 0.5 VYerHbll onpoc;
YETBIPEXYTOJIBHUKH, UX IIpakTHyeckas
MPU3HAKKU U CBOWCTBA. pabora;

58. | [IpumeHeHue STUX CBOMCTB MpU 0.5 VYeTHBIH onpoc;
PELICHUH TeOMETPHUYECKUX 33/1a4. I[TpakTrueckas

pabora;

59 HpI/IMeHeHI/Ie 9THUX CBOUCTB IIpU 05 TIuchpMeHHbIH

[pCIICHNH T€OMETPUUCCKHX 33/1ad. KOHTPOJTB:
IIpaxkTuyeckas
pabora;

60. [B3aMMHOE PACIIONIOKCHHE ABYX 05 YerHBIi onpoc;

OKPYHOCTCH. [MpakTHyeckas
paborta;

61. | BzaunMHoe pacnionoxeHue IByX 0.5 YcrHbii onpoc;
OKpYHOCTCH. IIpaxTrnyeckas

paborta;

62. | Kacanme okpyxHOCTEH. 0.5 YerHblit onpoc;

IIpakTuueckas
pabora;




Kacanune okpyxHOCTEH. .

63. Py 1 0.5 YcTHBI onpoc;
IIpaxTuyeckas
pabora;

o
64. |KoHTposbHasi pab6ora Ne 5o Teme | ¢ 0 KoHTpobHas
«YTJIbl U OKPY>KHOCTH» paora;
IToBTOpEHNE OCHOBHBIX MOHSATHUH U .
65. OBTOPCHHE OCHO 0 1 0.5 YcrHbIi orpoc;
METOJIOB KypcOB 7 U 8§ KIIaccoB,
5 [IpakTuueckas
0000111eHNE 3HaHUH. .
paborta;
IToBTOpEHNE OCHOBHBIX MTOHATHUI U .
66. P 1 0.5 YcrHbIi orpoc;
METOZOB KypcoB 7 U 8 KJIaccoB,
N ITpakTuueckas
0000111eH1e 3HAHUH. ]
paborta;
IToBTOpEHNE OCHOBHBIX MOHSATUH U .
67. OBTOPCHHE OCHO 0 1 0.5 YcrHblit orpoc;
METOJIOB KypcoB 7 U 8§ KIIaccoB, I
. paKkTH4ecKast
0000I1IeHHE 3HAHUI. .
paborta;
6g. IOBTOpEHHE OCHOBHBIX MOHATHIL I 1 0 VCTHBIT Ompoc;
METOJIOB KypcoB 7 U 8§ KIIaccos,
00001IeHNEe 3HAHUH.
OBLIEE KOJIMYECTBO YACOB I10 68 31

IMTPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

Mepzmsik A.I'., Ilononckuii B.b., SAxup M.C.; nox penakuueit [lononsckoro B.E., ['eomerpus 8 kiacc,
OO6miecTBO ¢ orpaHnyeHHOM 0TBeTcTBeHHOCTHIO "'M3narenbekuit ienTp BEHTAHA-T'PA®"; Aknimoneproe
obmectBo "M3narensctBo [IpocBemnienue";

Beenure cBOM BapuaHT:

METOIUYECKHUE MATEPHAJIBI UIAA YUYUTEJIA

I'eomerpust: 8 knacce: yaeOHUK s ydarmxcsi 001meoopazoBaTelbHbIX yupexaenuit/ A.I'. Mep3msik, B.b.
[onouckuit, M.C. SIxkup. — M. : Benrana-I'pag

I'eomertpust: 8 Kilacc: MUIAKTUYECKUAE MAaTEpUAIbl: COOPHUK 3a/1a4 M KOHTPOJIbHBIX padot / A.I'. Mep3isk,
B.b. IMonouckuii, M.C. SIkup. — M. : Benrana-I'pad

['eomerpus: 8 kiacc: padoune tetpaau Nel,2/ A.I'. Mep3nsik, B.B. [Tomonckuii, M.C. Sxkup. — M. :
Benrana-I'pad

['eomeTpus: 8 kiacc: metoauueckoe nmocodue/E.B. Bynko, A.I'. Mep3ansk, B.b. [Tononckuii, M.C. Sxup. —
M. : Benrana-I'pad

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-oge.sdamgia.ru/
https://edu.orb.ru/



MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
YYEBHOE OBOPYAOBAHUME

MybTUMEANHHBIN KOMIIBIOTEP C IPOEKTOPOM U KOJIOHKAMHU
OBOPYJIOBAHME JIUIs1 IPOBEJAEHUSA TABOPATOPHBIX U IPAKTHYECKHUX PABOT

PMY - pabodee MecTo yueHUKa

Paznarounslii Mmatepuan
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