AHHOTanus padoueil nporpammsl «I'eomerpus, 7-9 kiace»

Pabouas mporpamma no yuebnomy kypcy "['eomerpus” ans oOyqaromuxces 7-9 kmaccoB pa3paboTaHa Ha
ocHoBe DenepanbHOro rocyJapCTBEHHOIO 00pa30BaTeNbHOIO CTaHapTa OCHOBHOIO OOIIEro 00pa3oBaHMs C
y4€TOM U COBPEMEHHBIX MHPOBBIX TPEOOBAaHUH, MPEIBABIAEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHHIO, U
TPaJULMA pOCCUICKOro 00pa3oBaHUsA, KOTOpbIE OOECIEYMBAIOT OBJAJEHUE KIIOUEBBIMU KOMIETEHLUSIMH,
COCTABJIIIOLUIMMHM OCHOBY JUISI HENPEPBIBHOTO OO0pa30BaHMs M CaMOpa3BUTHS, a TaKXKe IEJOCTHOCTb
OOIIEKyYJIBTYPHOTO, TMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHs oOyyaromuxcs. B mporpaMme yuTeHbl HeH
u noyioxkeHus: KoHnenuu pa3BUTHs MaTeMaTHdeckoro oopasoBanus B Poccuiickori ®denepanun. B smoxy
upoBoil TpaHCPOpPMALIMU BCeX CQep UYeIOBEUYECKOH NesATETbHOCTH HEBO3MOXHO CTaTh 0Opa30oBaHHBIM
COBPEMEHHBIM UeJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOW MOATOTOBKU. YK€ B IIKOJIE MaTeMaTHKa CIIYKUT
OMOPHBIM TPEAMETOM JUIS M3YYEHHUS] CMEXHBIX AMCLUUIUIMH, a MOCJE LIKOJBI PeaJbHONH HEOOXOIMMOCTHIO
CTaHOBHUTCS HEIpEepbIBHOE 0Opa3oBaHUE, 4YTO TpeOyeT IOJIHOLEHHOM 0a30Boil 001eoOpazoBaTeabHON
IIOATOTOBKH, B TOM YHUCJIE U MAaTEMAaTUYECKOM.

310 00YyCIOBIEHO TEM, YTO B HAIllM JTHU PACTET YUCIO NMpOodeccHil, CBA3aHHBIX C HENOCPEACTBEHHBIM
PUMEHEHHEM MaTeMaTHKH: U B cpepe SIKOHOMHUKHU, U B OU3HECE, U B TEXHOJIIOTUIECKUX O0JIACTSIX, U TAXKE B
ryMaHMTapHbIX cdepax. Takum o0pa3oM, Kpyr LIKOJBHUKOB, Ui KOTOPbIX MaTeMaTHKa MOXET CTaTh
3HAYUMBIM [IPEIMETOM, PACILIUPSIETCS.

[lpakTuyeckas TIOJIG3HOCTh MaTEeMAaTUKU OOycIOBJI€Ha TeM, 4YTO €€ MpeiAMETOM  SBISIOTCS
(byHIaMeHTaIbHBIE CTPYKTYPHI HALIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI M KOTUYECTBEHHBIE OTHOIICHUS OT
IPOCTEUIINX, YCBAUBAEMBIX B HENOCPEICTBEHHOM OIIbITE, /10 JOCTATOYHO CJIOXHBIX, HEOOXOIUMBIX IS
pPa3BUTHS HAyYHBIX U MPUKIAIHBIX Uaei. be3 KOHKpEeTHbIX MaTeMaTUYECKUX 3HAHUM 3aTPyITHEHO IOHUMaHUE
INPUHIUIIOB YCTPOWCTBA W MHCIOJb30BaHUSA COBPEMEHHOW TEXHMKH, BOCHpPUATHE M HUHTEpHpeTanus
pasHOOOpa3HOW  CONMaNbHON, OKOHOMHUYECKOH, MOJUTUYECKOH  uHpopMmamuu, ManodPpQeKTHBHA
MIOBCEJIHEBHAsl NPAKTUYECKasl AEATeNbHOCTh. KaXJOMy 4enoBeKy B CBOEH JKU3HU NPHUXOIUTCS BBINOJIHATh
pacy€Thl U COCTABJIATH AITOPUTMBI, HAXOAUTh U MPUMEHATH (POPMYIIBI, BIaJeTh MPAKTUISCKUMU pUEMaMU
TE€OMETPHUECKUX H3MEPEHUH M IOCTPOEHHH, 4MTaTh HMH(OpPMAIMIO, MPEJCTABICHHYI0 B BHJE TaONHL,
auarpaMMm U TpauKoOB, XKUTh B YCIOBUSIX HEONPENEIEHHOCTH W TIOHMMAaTh BEPOSTHOCTHBIM XapakTep
ClTy4aiiHbIX COOBITHI.

OnHOBpeMEHHO ¢ paciipeHueM cdep NpPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM o0IecTBe BcE Oosee
Ba)XKHBEIM CTAHOBUTCS MaTeMAaTHUYECKUHU CTWIb MBIIIJICHU A, HpOSIBJ'I?[IOHII/II\/’ICSI B OHpeI[eJ'IéHHBIX YMCTBCHHBIX
HaBblKax. B mpolecce u3yyeHUss MaTeMaTMKA B apceHal NpUEMOB W METOJOB MBIIUICHHUS YeJIOBEKa
€CTCCTBECHHBIM 06p330M BKJIIOYAIOTCA WHAYKOUA W ACAYKIMA, 0606H1€HI/I€ N KOHKpETU3alusd, aHalnu3 U
CUHTE3, KIacCHU(UKalus U CHcTeMaTu3anus, adcTparupoBaHue U aHanmorus. OOBEKTh MaTeMaTUYECKUX
YMO3aKJIFOUEHHUH, IIpaBUja HMX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHM3M JIOTMYECKUX IIOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKE yMeHHUs (OpMyIHUpOBaTh, OOOCHOBBIBATh U JIOKa3bIBATh CYXKJIEHHUS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MbIlIeHHe. Benymas poip NpHUHAUIEKUT MaTeMaThke U B (POpMHUpPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUSI U BOCHIUTAHUU YMEHUHN IEHCTBOBATH M0 3a/IaHHBIM AJITOPUTMAM,
COBEPIIIEHCTBOBATh M3BECTHBIE U KOHCTPYHUPOBATh HOBHIE. B mporiecce pemenus 3a1aqy — OCHOBOM y4eOHOM
NEeSATEIbHOCTH HAa YpOKaX MAaTeMaTHUKM — pPa3BUBAIOTCS TAaKXKe TBOpYECKas W MPHUKIAIHAS CTOPOHBI
MBIIIJICHUA.

OOyuenue mareMaTHKe IaéT BO3MOYKHOCTh pa3BUBAaTh y OOYyYarOIIMXCS TOYHYIO, PAlMOHAIBHYIO H
MH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hauboee MoIXOSIIUE I3bIKOBbIE, CHMBOJIMYECKHE, TpaduuecKre
CpeACTBa /ISl BRIPAKCHHS CYXKJICHUH M HATJISITHOTO WX MTPEICTABIICHHS.

Heo0xoauMbIM KOMITIOHEHTOM 0OIIe KyJIbTYpbl B COBPEMEHHOM TOJKOBaHMU SBISETCS oOlee
3HaKOMCTBO C METOJAMH MTO3HAHUS JIEHCTBUTEIILHOCTH, TIPE/ICTABICHUE O MPEIMETE U METOJIaX MaTeMAaTHKH,
UX OTIMYUM OT METOJOB APYTHMX E€CTECTBEHHBIX M T'YMaHUTApHBIX HayK, 00 OCOOEHHOCTSX NMPUMEHEHUS
MaTeMaTHKH JUUTsI peIIeHHs] HayYHBIX W MPUKIaTHBIX 3a/1a4. Takum 00pa3oM, MareMaTndeckoe oOpa3oBaHHe
BHOCHUT CBOH BKJIaJl B (pOPMHUPOBAHUE OOIIEH KYIbTYyphl YeTIOBEKA.

N3ydeHne MaTeMaTHKH TaKKe CIIOCOOCTBYET ICTETHYECKOMY BOCHHMTAHHMIO YEJIOBEKAa, IMOHUMAHHUIO
KpacoThl U M3SIIECTBA MATEMAaTHUECKUX PACCYKICHHM, BOCHPUATHIO TEOMETPUUECKUX (OPM, YCBOCHUIO
UJIeV CHMMETpPHUH.



HEJA U3YYEHUS YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuKy yXe 3aTe€M Y4YUTb HaJ0, YTO OHA YM B IOPANOK IIPUBOAMTY, — IIUCAJl BEIUKUU PYyCCKUU
yueHbli Muxaun BacunbeBuda JlomonocoB. U B 3TOM COCTOUT OffHA U3 BYX IIEJIEH 00yUEHUS T€OMETPHH KaK
COCTAaBHOM 4aCTM MaTeMaTHK{ B ILIKOJE. DTOH LIETM COOTBETCTBYET JOKa3aTelbHAs JIMHUS IPENOAABAHUS
reomerpuu. Ciieayss NpeICTaBICHHON pabodell mporpamMme, HauMHas C CEIbMOIO KJjlacca Ha YpoKax
reoMeTpur OOyJYaroIMHCs YYUTCS TPOBOAUTH JIOKA3aTEIbHBIE PACCYKACHUSA, CTPOUTH JIOTMYECKHE
YMO3aKJIIOYEHUs, JOKA3bIBaTh UCTUHHBIC YTBEPXKAECHUS U CTPOUTH KOHTP MPHUMEPHI K JOXKHBIM, POBOAUTH
pacCcyKIeHus OT «IIPOTUBHOTO», OTJIMYAaTh CBOIMCTBa OT NPU3HAKOB, (HOPMYIUPOBATH OOpaTHBIE
YTBEpXKJIEHHsI. YUEHHUK, OBJIQJECBIINI HCKYCCTBOM pacCyKAaTh, OyAET NPUMEHATh €ro M B OKpY»Karoleil
KU3HU.

Kak mnucan reomerp u mnenaror Urope ®enoposuu lllapeirvH, <«IH0ABMH, MOHUMAIOLIUMH, YTO TaKOE
JI0Ka3aTeJIbCTBO, TPYAHO M Ja)ke HEBO3MOXHO MaHUIyJupoBaTtb». M B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEIbHOE 3HAUYEHHE W3Y4YEHUS TEeOMETPUH, MPHUCYIee MMEHHO OTEYECTBEHHOW MaTeMaTHYeCKOH
mkoJje. BMecte ¢ TeM aBTOPBI MPOrpaMMBbI IIPEOCTEPETAIOT YUUTENS OT U3JIUIIHEr0 (opMau3Ma, OCOOCHHO
B OTHOLIEHWU Hayall U OCHOBaHUI reomerpun. @paniuy3ckuii Matematuk JKaH J[pbeZJOHHE [0 3TOMY MOBOIY
BbICKa3ayicsl Tak: «YTo Kacaercsi JNeNMKaTHOW MpOoOJIeMBbl BBEIEHHS «aKCHOM», TO MHE Ka)KeTCs, 4TO Ha
HEPBbIX MOPAX HYKHO BOOOLIE n30eraTh MPOM3HOCUTH caMo 3TO €10BO. C Ipyroil e CTOPOHBI, HE CleayeT
YIIyCKaTh HU OJHOW BO3MOXKHOCTHU JIaBaTh IMPUMEPHI JIOTUYECKUX 3aKIIFOYCHHUH, KOTOPBIE Ky/Aa B OOJIbIICH
Mepe, 4eM HJes AaKCHOM, SBIISIOTCA MCTUHHBIMM M €AMHCTBEHHBIMHM JBHMraTeIsIMH MaTeMaTHUECKOTrO
MBIILITIEHUS.

Bropoii nenpio u3ydeHus reoMEeTpUU SBISIETCS MCIIOJIb30BaHME €€ KaKk MHCTPYMEHTAa MpHU PEIIeHUH Kak
MaTEeMaTHUYeCKUX, TaK M IMPAKTUYECKUX 3ajay, BCTPEUAIOIIMXCS B PEANbHOM KU3HU. OKOHYMBIIHUNA Kypc
I€OMETPHH IIKOJIBHUK JI0JKEH OBITh B COCTOSIHUM ONPEAEIUTh N'€OMETPUUECKYI0 (pUrypy, onucarb cioBaMu
JAHHBIA 4YepTEX WIM PUCYHOK, HAWTH IUIOLIAJb 3€MEIbHOTO Yy4acTKa, PacCUUTAaTh HEOOXOAUMYIO JUIMHY
OITOBOJIOKOHHOTO Ka0es niu TpedyeMble pa3Mephl rapaxka JUlsi aBTOMOOMIISl. DTOMY COOTBETCTBYET BTOpas,
BBIUHCIIUTENbHAS JIMHUS B U3yYEHUU F€OMETPHUH B 1IKOJe. JlaHHAs IpaKTUYecKas JIMHUSA SIBISIETCS HE MEHEe
BakHOH, yeM mnepBas. Emé [lnaron npeamuceiBan, 4toObl «rpaxaaHe [IpekpacHoro ropojga HU B KOEM
cllydae He OCTaBJISUIM T€OMETPHIO, BEb HEMAJIOBAXKHO Jake MOOOYHOE €€ MPUMEHEHHE — B BOCHHOM JIeNe
14, BIIPOYEM, U BO BCEX HayKax — JJIS JIUIIEro UX YCBOCHUS: Mbl BeJlb 3HAaeM, Kakas OeCKOHEeUHas pa3HuIla
CYLIECTBYET MEXIYy YEJIOBEKOM IPUYACTHBIM K TE€OMETPUU M HENpPUYaCTHBIM». JlJIs 3TOro ydurento
pekoMeHayeTcs MoAOUpaTh 3ajlaud NMPaKTHUECKOro XapakTepa A pacCMaTpUBAaeMbIX TE€M, YUUTh JeTei
CTPOUTH MaTeMaTUYECKUE MOJENIN PEaNIbHbIX U3HEHHBIX CUTYalUil, TPOBOJUThH BBIYUCIEHUS U OLIEHUBATH
aJIeKBaTHOCTh IOJIyYEHHOTO pe3yibTara. KpaliHe BaXXHO NOAUYEPKUBATH CBA3M TE€OMETPUU C APYTUMU
npeiMeTaMd, MOTHBUpPOBaTh MHCIIOJIB30BAaTh OMNPEACNEHUS TEeOMETPUYECKHX (GUIyp U IOHSATHH,
J€MOHCTPHPOBATh MPUMEHEHHUE IOJYYCHHBIX YMEHHH B (U3UKE U TEXHHMKE. DTH CBA3M HauOojee spKo
BUJIHBI B Temax «Bekrtopel», «TpUroHomerpuyeckue COOTHOUIEHMs», «Meton koopauHat» u «Teopema
[Tudaropanr.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueObHOMY mIaHy B 7—9 kiaccax mzydaercs yueOHbI Kypce «I'eomeTpus», KOTOPBIH BKIIOYAET
CIIeIyIOIlle OCHOBHBIE pa3fielibl conepkaHusi: «l'eomerpuyeckue (urypel U MX cBoiicTBay, «M3mepenue
TrEOMETPUUYECKUX BEJINYMH», a Takke «JleKkapToBbl KOOpAMHATBHI Ha IMJIOCKOCTH», «BekTopel», «/IBHKeHHA
mockocTu» U «IIpeoGpazoBanust mogo0us».

VY4eOHbIN TUIaH MpeaycMaTpUBaeT M3ydeHHe IeOMeTpuu Ha 0a30BOM ypoBHE 68 yueOHBIX 4acoB B
y4ueOHOM TroJly, BCEro 3a TpH rojaa oOyueHusi — He meHee 204 yacos.






COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KJIACC

Hauanbubie nouaTus reomerpun. Todka, npsimasi, OTpe30K, JIyd. YToi. Buael yriios. Beprukaibusie u
CMeXHbIE yribl. buccekrpuca yriia. JlIomanasi, MHOroyrosibHUK. [lapajieibHOCTh U IEPIEHIUKYIIPHOCTD
IPSIMBIX.

Cummerpuunsbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUHU. [IpuMepsl CHMMETpHUH B OKpY>KalOIIeM
MUDE.

OcHOBHBIE TIOCTPOCHUS C IOMOIIBIO IUPKYJIS U uHelku. TpeyronsHuK. BricoTa, Meanana, GuccekTpuca,
UX CBOWCTBA.

PaBHOOeApEeHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa U IPU3HAKK PaBHOOEIPEHHOIO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.

CBolicTBa U NPU3HAKY MMApAJJIENIbHBIX MPsMbIX. CyMMa yIiioB TpeyrojibHUKa. BHemHue yrisl
TPEYrOJIbHUKA.

[IpsimoyromnbHbIi TpeyroibHUK. CBOMCTBO MEAMAHBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOM K
runorenyse. [Ipu3Haku paBeHCTBa IPAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpSIMOYTOJIBHBII TPEYTOJIBHUK C YIJIOM
B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOU, TEOpEMa O
OosblieM yriie U OoJbIIeH CTOPOHE TpeyroyibHuKa. [leprnenauKysisip 1 HaKJIOHHas.

I'eomerprueckoe MecTo Touek. buccekTpuca yria v CepeIMHHBIN NEPIEHANKYIIAP K OTPE3KY KaK
TrE€OMETPUUYECKUE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJa U JUaMeTp, UX CBOICTBAa. B3auMHOE pacnonoxeHne OKpyKHOCTH U IIPSIMOM.

KacarenpHas u CCKYyIIas K OKPYXHOCTH. OKPY)KHOCTB, BIITMCAHHAA B YI'OJI. BrnucanHas u onucaHHas
OKPY’KHOCTH TPCYTOJIbHUKA.

8 KJIACC

UYerbipéxyronpHuku. [lapamnenorpamm, ero npusHaky 1 cBoiicTBa. YacTHbIE cllyyan napauieIorpaMMOB
(IpsAIMOYTOJIBHUK, pOMO, KBaJpaT), X MPU3HAKU U cBOlcTBa. Tpanenus, paBHOOOKast Tparemus, e€ CBOWCTBa
u npusHaku. [IpsMoyronpHas Tpanenus.

Merton ynsoenus menuansl. Llentpanbnas cummerpus. Teopema Daneca v TeopeMa 0 MPONOPLHOHAIBHBIX
OTpE3Kax.

Cpennue TMHUM TPEeYroibHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuKa.

[TonoOue TpeyroibHUKOB, KOG GUIMEHT noaoous. [lpuznaku nogodus TpeyroasHUKoB. [Ipumenenue
101001l TPH PEHIeHUH MPAKTUYECKUX 3ajad.

CgoiicTBa muiomaaei reomerpuueckux ¢puryp. @opmyssl s 10U TPEYrOIbHUKA, TapalljieorpaMmma,
poMba u Tpaneunu. OTHOILIEHHE TUIONAel TOAOOHBIX QUTYp.

Boruncnenue miuomazeit TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema [Tudaropa. Ilpumenenue Teopems! [udaropa npu pemeHnn npakTHYECKUX 3ajau.

CuHyc, KOCHHYC, TAHT'€HC OCTPOTr0 yria MpsIMOYTOJbHOIO TPeyroibHUKAa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIeCTBO. Tpuronomerpuyeckue GyHkiuu yrios B 30°, 45° u 60°.

BrincanHbIe ¥ LIEHTPAIBHBIC YIUIBI, YTOJ MEXAY KaCaTeJIbHOW U XOPJAOU. YIUIBI MEXAY XOpJAaMU U
CEKyIIMMU. BrincaHHble ¥ ONMCaHHBIC YETHIPEXYTOJbHUKH. B3aMHOE pacnosokeHne JByX OKPYKHOCTEH.
Kacanue okpyxHocteit. O01ue kacaTeabHbIE K TBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYyIIbI
MIPUBEICHHUS.



Pemenue TpeyronsHUKOB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. PerieHne mpakTHYeCKuX 3aa4 ¢
HCITIOJIb30BAHUECM TeopeMH KOCI/IHyCOB nu TeOpeMBI CI/IHYCOB.
[IpeoOpazoBanue mogobus. [Togodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O MPOU3BCACHNUN OTPE3KOB XOpPJd, TCOPEMEI O ITPOU3BCACHUHN OTPE3KOB CCKYIIUX, TCOPEMA O
KBaaparte KacaTelIbHOM.

Bekrop, minHa (Moyiib) BEKTOpa, COHAIPABIEHHBIE BEKTOPbI, TPOTHUBOIOIOKHO HAIIPABICHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpallMy HaJ BEKTOpamu. PaznoxkeHne BEKTopa 1o AByM
HEKoJUIMHeapHbIM BekTopaM. KoopanHatel BekTopa. CkansipHOe IPOU3BEAECHUE BEKTOPOB, IPUMEHEHNUE IS
HaXOXAECHUS JUIMH U YIJIOB.

JlexapToBbI KOOPAMHATEI HA IJIOCKOCTH. Y pPaBHEHUS IIPSIMOM U OKPYKHOCTH B KOOPAMHATAX, IIEPECEUCHUE
OKPYKHOCTEH U IPSMBIX. METOI KOOPIAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [lTHA OKpY>XKHOCTH. ['paycHas u paguaHHas Mepa yriia, BbIUMCICHHE
JUIMH OyT OKpy>kHOcTel. [Tnomane kpyra, cektopa, cerMeHTa.

JIBuKeHHMsI IIIOCKOCTU ¥ BHYTPEHHHUE CUMMETpUU (uUryp (3eMeHTapHble npeacTaBienus). [lapannensHbiid
nepenoc. [ToBopoT.



IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

OcBoenune yue6HOTro Kypca «I'eoMeTpus» T0JKHO 00ecreunBaTh TOCTHKEHNE Ha YPOBHE OCHOBHOTO
o01iero o0pazoBaHus CAETYIONNX JIUYHOCTHBIX, METAIPEIMETHBIX M IIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHSI MPOTPAMMBbI y4eOHOT0 Kypca «I'eoMeTpus» XapaKTepU3yIOTCS:

IIaTpuoTHYecKkoe BOCIMTAHHE:

MPOSIBIICHUEM MHTEpPECa K MPOIUIOMY U HACTOAIIEMY POCCUMCKON MaTEMATUKH, IECHHOCTHBIM OTHOLLIEHHUEM
K JJOCTH>XKEHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIbI, K HCTIIOJIb30BAHUIO ATUX
JOCTHKEHHH B IPYTHX HAyKaX U MPUKIATHBIX cepax.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBHIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakIaHNHA U PeATM3allid €T0 TpaB, PEICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUIHBIX CTPYKTYP, ABJICHHH, TPOLISAYP TPAXKIAHCKOTO
oOriecTBa (BbIOOPHI, OMPOCHL U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STHYECKUX IPOOIIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHUIM HayKH, OCO3HAHUEM BKHOCTH MOPATbHO-3TUYECKUX MTPUHIIUIIOB
B JACATEILHOCTH YUYEHOTO.

TpyaoBoe BocnnuTaHue:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B pEIIEHUH NMPAKTUUECKUX 3a7jad MaTeMaTUYeCKON HalpaBJIeHHOCTH,
OCO3HaHMEM Ba)KHOCTU MAaTeMaTHYECKOro 00pa30BaHUs Ha MPOTSHKEHUH BCEH KU3HU JUIs YCIIEIIHOM
npoeCCHOHATLHOMN IEATEIFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HAaHHBIM BBIOOPOM U OCTPOCHUEM MHAUBUAYAIBHON TPaeKTOpUU 00pa30BaHUs U )KU3HEHHBIX TUIaHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHHUE!
CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY U 3CTCTHUYCCKOMY BOCHPUATHIO MATCMATUYCCKUX 06’beKTOB, 3aaaq,
pe].HeHHﬁ, paCCY)i(,[[eHI/Iﬁ; YMCHUIO BUACTh MATCMATHYCCKUC 3aKOHOMCPHOCTU B UCKYCCTBC.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

OpHUEHTAIMeN B IESTEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MPEICTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, IPUPO/IbI M 0OIIECTBA, TOHUMAHUEM MaTeMaTHYECKOW HayKH Kak
cdepbl UeT0BEUECKOH 1eATENbHOCTH, 3TANlOB €€ Pa3BUTHUS M 3HAUUMOCTH JUIsl pa3BUTHS IUBUIN3ALUY;

OBJIQJICHUEM SI3bIKOM MAaTEMAaTHKHU U MaTEMaTUYECKON KyJIbTYpPOU KaK CPEACTBOM MO3HAHUS MUPA;

OBJIAICHUEM MPOCTEHIIMMU HAaBBIKAMU HCCIIEJOBATEIbLCKON ACSATEIBHOCTH.

du3nvecKoe BOCNUTAHNE, (POPMUPOBAHUE KYJIbTYPbI 310POBbSl U SMOIHOHAJIBHOI0 0JIATONOJIYYHS:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHYECKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBBS, BEJICHUS 3JI0POBOTO
o0pa3a KU3HH (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OTIIbIXa, peryspHas Gpuandeckas
aKTUBHOCTb);

c(hopMUPOBAHHOCTHIO HaBbIKA pedIeKCUU, TPU3HAHUEM CBOETO MpaBa Ha ONTHOKY M TAKOTO K€ IMpaBa
JPYroro 4eaoBeKa.

9KoJ0rn4yecKoe BoCnuTaHue:

OpHCHTaHI/Ieﬁ Ha HpI/IMeHeHI/Ie MATEMATHUYCCKUX 3H3.HHI>1 JUUIA peH_IeHI/ISI 3a1a4 B 06HaCTI/I COXpaHHOCTI/I
OKpY KaloIen cpebl, IIIaHUPOBAHUS TIOCTYITKOB M OIEHKH MX BO3MOYKHBIX MTOCJIEACTBHI JIsI OKPY>KAIOIICH
CpeIbl;

OCO3HAaHHEM TJI00aTBLHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH HX pelieHus.

JIn4HOCTHBIE pPe3yJbTaThl, 00eceYUBAOIINE AJANTANHIO 00YYAKIIErocs K M3MEeHAIIUMCSl
YCJOBHSIM COUMAJBLHOM M PUPOJIHOM CpPe/bl:



— T'OTOBHOCTLBIO K IIGfICTBPISIM B YCJIOBUAX HGOHpe,Z[eJIéHHOCTI/I, MOBBIIICHHUIO YPOBHA CBOEH
KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIIBHOCTh, B TOM YHUCJIC YMCHHUC YYUTHCA Y JPYIrUx Jnoneﬁ,
HpI/IO6p€TaTB B COBMECTHOM ACATCIIBHOCTH HOBLIC 3HAHUSA, HABBIKW 1 KOMIICTCHIIMA U3 OIbITA APYTUX;

— HEOoOXOIUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM 4KciIe (OPMYIUPOBATH UJCH, TIOHATHS,
TUIO0TE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHMCIIE paHEe HE U3BECTHBIX, OCO3HABATh JEQHUIIUTHI
COOCTBEHHBIX 3HAHUH ¥ KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALMIO KaK
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U ICHCTBHS, (HOPMYITHUPOBATDH
Y OLICHUBATh PUCKU U MTOCIEICTBU, (POPMUPOBATH OIBbIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pe3yIbTaThl OCBOSHHS TPOrPaMMBI YIeOHOTO Kypca «I eoMeTpus» XapaKTepu3yrTCs

OBJIA/ICHUEM VHUBEPCANbHBIMU NOZHAGAMENbHBIMU OCLICBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU
OelicmeuAMU U YHUBEPCANbHLIMU PEYIAMUEHBIMU OCLICBUIMU.

1) Vuusepcanvuvie noznasamenshuie deticmeaus obecneuusaom hopmuposarue 6a308b1X KOCHUMUBHBIX

npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUPA,; NPUMEHEHUE T0SULEeCKUX,
UCCe008aMeNbCKUX ONnepayull, yMeHuti pabomams ¢ uHgopmayuetl).

ba3oBble Jornveckue aelcTBUSA:

— BBIABJIATH U XapPaKTCPU30BATh CYIICCTBCHHBIC IPU3HAKU MATCMATUYCCKUX O6”I>GKTOB, HOHHTI/II\/JI,
OTHOIIICHUH MCKAY NNOHATUAMU, q)OpMy.]'II/IpOBaTL ONIpCACIICHUA HOHHTI/IP'I; YCTaHAaBJIMBATb
CyH.ICCTBGHHLIﬁ IIpHU3HAK KJ'IaCCI/I(l)I/IKaLII/II/I, OCHOBaHUA IJIA O606H_ICHI/I$I " CPABHCHUS, KPUTCPHUU
MMPpOBOAMMOI'0 aHaJIN3a,

— BOCIIpUHUMATh, CI)OpMYJ'II/IpOBaTB n Hp606pa3OBBIBaTB CYKACHUA: YTBCPAUTCIBbHBIC U
OTpUIATCIIbHBIC, CINHUYHBIC, YaCTHBIC N O6H_II/IG; YCJIOBHBIC;

— BBIABIATh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUUs B (PaKTax, JTaHHBIX,
HaOJIIOJIEHUSX U YTBEPKACHUAX; TIPe/yIaraTb KpUTEPUH JUIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUL;

— JIe7IaTh BBIBOJIBI C UCIIOJIB30BAHNEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U WHIYKTUBHBIX
YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHHUH (IIpsIMbIE M OT MPOTUBHOIO), TPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE 1I0KA3aTeIbCTBA MaTEMaTUYECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
IPUBOAUTE MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBAaTh COOCTBEHHBIE PACCYKACHUS;

— BbIOMpaTh crioco0 peleHus: yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB PELLEHUS,
BbIOMpaTh HanboJee MOAXOASAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBrble uccienoBarejbCcKue AeiCTBUA:

— HCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATENbCKHI HHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH BOIIPOCHI,
(GuKcupymoue NpoTUBOPEUnE, MPOdIEMY, CAMOCTOSTEIBHO YCTAHABIMBATh HCKOMOE U JAHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHECHHE;

— HpOBOI[I/ITI: 110 CaMOCTOATCIIBHO COCTaBHeHHOMy HHaHy HGCHOX(HBIﬁ BKCHepI/IMCHT, HCGOJIBL[IOC
WCCJICJIOBAHKE IO YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy COOOM;



— CaMOCTOSITENHLHO (POPMYITHPOBATH OOOOIIEHHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
Ha6JHOI[eHI/ISI, HCCICA0BaHUA, OICHUBATH I[OCTOBepHOCTB HOJ'IyLIeHHBIX peByHLTaTOB, BBIBOJIOB U
0000111EeHHI;

— IPOrHOo3upOBaATh BO3MOXKHOC Pa3sBUTUC ITPOLECCA, a TAKIKEC BBIABUI'AaTh IIPEAIIOIIOKCHHUA O €TI0
Pa3BUTHHU B HOBLIX YCJIOBHIX.

Pabora ¢ undopmaunmeii:

— BBIABJIATH HCAOCTATOYHOCTHh U I/ISGBITO‘-IHOCTB I/IH(I)OpMaL[I/II/I, JAaHHBbIX, HCO6XOIII/IMBIX JUJIA peIHeHI/ISI
3a/1a4u;

— BBIOMpATh, AaHAIM3UPOBATH, CACTEMATH3UPOBATh U HHTEPIIPETUPOBATH MH()OPMAIHIO pa3THYHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

— BBIOMpaTh PopMy NpescTaBieHus HH(OPMAIMK U UIUTIOCTPUPOBATH PEIIaeMble 3a1a4l CXEeMaMH,
IrarpaMMamMu, HHOU TpaduKoi 1 NX KOMOMHAIUSIMH;

— OILIGHUBATH HaJIEKHOCTh I/IH(bOpMaI_II/II/I 10 KpUTCPUAM, MPCATIOKCHHBIM YUUTCIICM HUJIN
C(i)OpMy.]'II/IpOBaHHBIM CaMOCTOATCIIBHO.

2) Vnusepcanvrvle KommynukamugHule Oelicmeus 0becneuusarom chopmupo8aHHoCms COYUATbHBIX
HABbIKOG 00YYAIOUUXCAL.

Oo01menune:

— BOCHPUHUMATh U POPMYIUPOBATEH CYKACHUS B COOTBETCTBUHU C YCIOBUSIMU U LEISIMHU OOILIEHUS;
SCHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOKO TOUYKY 3PEHHUs B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHUS 110 X0y PEIIEHUS 33/1a4i, KOMMEHTHUPOBATh ITOJIYYCHHBIA PE3yNIbTaT;

— B XO0Ie OOCYKJIEHHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI, MPOOJIEMBI, pelaeMoin
3a/1a4y¥, BHICKA3bIBATh UJI€U, HAIEIEHHBIE HA TIOUCK PEIICHUS; COTIOCTABIISITh CBOU CYXICHHUS C
CYXKICHHUSIMH JIPYTUX YYaCTHUKOB AMAIOra, OOHAPY>KMBATh Pa3I4Ke U CXOJACTBO MO3UIIHIA; B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS,

— MPENCTaBIATh Pe3yNbTaThl pEIICHUs 3a/1a4M, SKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENIHO BBIOMPATh (hopMat BBICTYIJIICHUS C YUETOM 33]a4 PE3eHTallMU U OCOOCHHOCTEN
ayJUTOpUH.

CoTpyaHun4ecTBo:

— IMOHUMATh U HUCIIOJIB30BaTh NPCUMYIIICCTBA KOMAaHIHOH 1 HHHHBHHyaHBHOﬁ pa6OTBI IIpU pCHICHUA
y‘-IC6HBIX MaT€MaTHUYCCKUX 3aJ1a4,

— MPUHUMATH LIE€Jb COBMECTHOMU JESITebHOCTH, IUIAHUPOBATh OPTraHU3aIlMI0 COBMECTHOM paboThI,
pacrpenensaTs BUabl paboT, J0roBapuBaThCs, 00CYXAaTh MPOLIECC U Pe3yIbTaT paboThl; 0000IIaTh
MHEHHSI HECKOJIBKUX JIIOJIEH;

— y4acTBOBaTh B IPYIIOBBIX opMax padboThl (00CYKAeHHs, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI 1
ap.);

— BBIIIOJHATH CBOKO YaCTh paGOTLI 1 KOOPANHUPOBATH CBOU ,Z[eflCTBPISI C APpYIrvuMHU YJICHAMU KOMAaHIbI;

— OIICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHS.

3) Yuueepcanvuvie pezynamuensie oelicmeus obecneyusaiom GopmuposaHue CMulCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTABJIATH TUTaH, aJITOPUTM PEIICHUs 3a7a4u (MJIU €T0 9acTh), BRIOMPATH CIIOCO0
pelIeHus ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb:

— BJIAJCTh crocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITpoLeccCa 1 pe3yljibTaTa pCICHUS
MaTeMaTH4YeCKOM 3aJa4u,

— MNpEABUACTb TPYAHOCTH, KOTOPHIC MOT'YT BO3BHUKHYTH IIPpU PCIICHHUHU 3aJa4l, BHOCUTH KOPPCKTHBLI B
ACATCIIBHOCTh HA OCHOBC HOBBIX O6CTOSIT€JIBCTB, Haf/'II[eHHbIX OIJ_II/I6OK, BBIABJICHHBIX prI[HOCTCﬁ;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTATa JAEATEILHOCTU IIOCTABIEHHOM L€ U YCIOBUAM, OOBSACHSTh
IPUYMHBI JOCTHXKEHUS UM HEAOCTHKEHHSI LIeNIH, HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIbTATbHI

OcBoenue yueOHOro Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO 00I1IIero 00pa3oBaHusl JOJIKHO
o0ecreunBaTh JOCTHKEHHUE CISAYIONINX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

7 KJIACC

— Pacno3HnaBaTh U3y4eHHBIE TEOMETPUUYECKHE (DUTYPBI, OTIPEIENIATh UX B3aUMHOE PACIIOJIOKECHHUE,
n300pakaTh reOMETpUYECKUe (PUIyphl; BBITOIHATH YEPTEXKHU 0 YCIOBUIO 3a1auu. VI3MepsTh TMHENHHbIe
Y YTJI0OBBIEC BEIMYMHBI. Pemars 3a1a4n Ha BBIYMCIICHHUE JIUIMH OTPE3KOB U BEIIMYHH YIJIOB.

— I[eHaTB pr6y10 OLICHKY JIMHENHBIX U YIJIOBBIX BEJIMYHH ITPEAMCETOB B peaHLHOﬁ JKU3HU, pasMEpOB
IMPUPOAHBIX 00beKkTOB. Paznmnuath pPa3MEpPLI 3TUX 00BEKTOB I10 MOpAAKY BECIIMYUHEI.

— CTpOI/ITB YCPTEKU K TCOMCTPUICCKUM 3a/lavdaM.

— Ilonp3oBatbcs IMPpU3HAKaMH PaBCHCTBA TPCYT'OJIbHUKOB, UCIIOJIB30BATh IIPHU3HAKU U CBOMCTBA
paBHO6eI[peHHBIX TPECYrOJIbHUKOB IIPpU pCHICHUHA 3a1a4.

— HpOBOI[I/ITB JIOTUYCCKUE PACCYKIACHUSA C UCIIOJIBb30BAHUEM I'COMECTPHYCCKUX TCOPEM.

— Ilonp30BaThCs IpU3HAKAMH PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM MEJINAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B PEIICHUH N'€OMETPUYECKUX 3a1ad.

— OmnpenensTh NapaieNbHOCTh NPSAMBIX ¢ IOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT C HUMU CEKYyIIas.
Ornpenenars napauieIbHOCTh MPSMBIX € TOMOIIBIO PABEHCTBA PACCTOSHHUM OT TOYEK OJHOM MPSIMOU 110
TOYEK APYIrOU MPSMOM.

— Pematp 3a7a4M Ha KJIE€TYATOM 6yMare.

— IIpoBOAUTDH BBIUUCIIEHUS U HAXOUTh YUCIOBbIE U OYKBEHHBIE 3HAUEHUS YTTIOB B TEOMETPHUECKUX
3a/1a4ax C UCIOJIb30BaHUEM CYMMBI YIIIOB TPEYTOJBHUKOB U MHOTOYT'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MIPH NEPECCUCHUH JBYX MapauIeIbHBIX MPSIMbIX CeKyllel. PemaTs npakTuueckue
3a/1a4d Ha HaAXOXXICHUE YIJIOB.

— Brnagets noHsATHEM reOMETPUUECKOr0 MECTa TOUEK. Y METh ONpeAesaTh OUCCEKTPUCY yTiia U
CepEeIMHHBIN MEePIEHIUKYIISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOYEK.

— @opMynupoBaTh ONpeeNeHUs] OKPY>KHOCTH U KpyTa, XOp/Ibl U JUaMeTpa OKPY>KHOCTH,
MOJIB30BaThCS MX CBOMCTBAMHU. Y METh IPUMEHSTH 3T CBOMCTBA MPU PEUICHUH 3a]1a4.



— Bunazers noHATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOAUTh €€ LIEHTP.
[Tonp30BaTbes (hakTaMH O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJJHOM TOUKE, U
0 TOM, 4TO CE€PEAMHHBIC NIEPIEHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOYKE.—
Bitamers nmonsiTeM KacaTelIbHOU K OKPY>KHOCTH, ITOJIb30BaThCs TEOPEMOU O MEPIEHAUKYISIPHOCTH
KacaTeJIbHOM U pajuyca, Ipo BEIAEHHOIO K TOYKE KacaHUsl.

— Ilonp3oBaThes HpOCTCﬁIHHMPI TrCOMCTPUICCKUMHU HCPABCHCTBA MU, IOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ
CMBICII.

— HpOBOI[I/ITB OCHOBHBIC T€OMCTPUYECCKHUEC ITOCTPOCHUSA C IIOMOIIIBIO MUPKYJIA U JIMHEUKH.

8 KJIACC

— Pacno3HaBaTh OCHOBHBIC BUbI ‘ICTBIpéXYFOJ'IBHI/IKOB, HUX 3JICMCHTHI, I1I0JIb30BaThCA UX CBOMCTBAMU
IIpu pCHICHUH I'COMETPHUICCKUX 3aaad.

— IlpumeHsTH CBOICTBA TOUKH MEPECEUEHUS MEIMaH TPEYroJibHUKA (IIEHTPa MaccC) B PEIICHUH 3a/1a4.

— Bunazners nonATHEeM cpeHe IMHUYM TPEYTOJIbHUKA U TpaNeLuy, IPUMEHATh UX CBOMCTBA IIPU
pelIeHNN TEOMETPUYECKUX 3a/1a4.

— Ilonw3oBarbcs Teopemoit daneca u TEOPEMOM O MPONOPLHUOHAIBHBIX OTPE3KaX, IPUMEHATh UX U1
peIIeHNs IPaKTUYECKUX 3a1a4.

— IlpuMeHsTh TpU3HAKKA TOJ00HS TPEYTOJILHUKOB B PEIICHIH T€OMETPHUECKUX 3a]1a4.

— llonp3oBathcs TeopeMoﬁ HH(l)aropa I PECIICHUA TCOMCTPUYCCKUX U MTPAKTUYCCKUX 3adaYd.—
CTpOI/ITI) MAaTEMaTUYCCKYIO MOJICJIb B MMPAKTHYCCKUX 3aJavdax, CAMOCTOATCIIBHO ACIATh T-ICpTé)K n Ha

XOOUTb COOTBETCTBYIOUC AJIMHBI.

— Bnanets noHATUSIMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO YIJIa MPSMOYTOJIbHOTO

TPEYroJIbHUKA.— ITop30BaTHCSI STUMH MOHSATHS MH JJId pCIICHUA MMPAKTUYCCKUX 3aaa4.

— BpruncnsaTs (pa3nu4HbIME crioco0aMu) MIIOMIAs TPEYTroJIbHUKA U TUIOIIA I MHOTOYTOJIBHBIX (BUTYD
(MOMB3YSACH, T/I€ HEOOXO0IUMO, KaTbKYJISITOPOM).

— IIpuMeHATh NOTyYEHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

— BnageTrs NOHATHUSAMEU BIMCAHHOTO U LIEHTPAIBHOTO YIJla, UCIIOIb30BaTh TEOPEMBI O BIUCAHHBIX
yIiax, yriax Mexay XopAaMu (CeKyIIMMH) U YTiie MeXAY KacaTelbHON U XOpI0oH NPy peIieHun
FEOMETPUUECKUX 3ajau.

— Brnagets noHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTH CBONCTBA OMMCAHHOTO
YeTHIPEXYTOJbHUKA TP PEIICHUH 3aau.

— IlpuMeHsTH NONMy4YEeHHbIE 3HAaHUS HA TPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOAEIHN AJIs 3a]a4
peaIbHOM >KU3HU U TPOBOAMTH COOTBETCTBYIOIINE BHIUHCIICHHS C TPUMEHEHUEM TO100Us U
TPUTOHOMETPHH (IIOJIB3YSACH, TJI€ HEOOXOAUMO, KAIBKYISITOPOM).

9 KJIACC

— 3HaTh TPUTOHOMETpHYECKHE (DYHKIIMH OCTPBIX YTJIOB, HAXOAUTD C X ITOMOIIBIO Pa3InyHbIe
3JIEMEHTHI IPSMOYTOJILHOTO TPEYTroJIbHUKA («pelIeHue MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). HaxomuTs (¢
MOMOIIbIO KaJbKYJIATOPA) ATUHBI U YIIIbI ISl HETAOIMYHBIX 3HAYCHHH.

— Ilonb3oBatbes hopmynamu MpUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOKIECTBOM IS



HaXO0XJICHUA COOTHONICHUM MCKAY TPUTOHOMCTPUYCCKUMHA BCIMYNHAMH.

— Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB I HAXO0K/ICHHSI PA3JINYHBIX 3JIEMEHTOB
TpeyrojbHHUKa («pEelIeHUue TPEYroJbHUKOBY), IPUMEHSTh UX MPU PEUICHUH F€OMETPUUECKUX 3a7a4d. —
Bnaners noustusiMu npeoOpa3oBaHusi MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX GUTYp. —
[Tonmp30BaThCs CBOMCTBAMH 110100 IPOU3BOIBHBIX (PUTYP, YMETh BHIUMCIIATD JJTUHBI M HAXOAUTh

yIIIbl y TOA00HBIX (uryp. IIpuMeHaTs CBOWCTBA 1101001 B IPAKTUYECKUX 3a1adaX.

— VYMeTh NpUBOAUTH MIPUMEPHI MOJAOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

— Tlomp30BaThCs T€OpEMaMu O IMPOU3BCACHHUHN OTPE3KOB XOPJ, O IPOU3BEACHHUHU OTPE3KOB CEKYIIUX, O
KBaJpare KacaTeJIbHOM.

— Ilonb30BaThCs BEKTOPAMU, IOHUMATh UX T€OMETPUUYECKUNA U (PU3MUECKUI CMBICT, IPUMEHATh UX B
pELIeHUH F€OMETPUUYECKUX U (PU3NUECKHX 3aj1au.

— HpI/IMGHflTI) CKaJIApHOC MMPOU3BCACHUC BEKTOPOB AJId HAXOKACHUA AJIMH U YIJIOB.

— Ilomp3oBaThCs MCTOJOM KOOpAMWHAT Ha IIJIOCKOCTH, IPUMCHATDH €0 B PCIICHHUU 'COMCTPUYCCKUX U
IMPAKTUYCCKUX 3aaaY.

— Bunazgers NOHATHAMH NPABUIBHOTO MHOTOYI'OJIBHHKA, JUIMHBI OKPYKHOCTH, JUIMHBI TyTH
OKPY’KHOCTH ¥ PaJIMaHHON MEpBI yIila, YMETh BBIYHUCIIATH ILIOIIAAb KPYTa U €ro 4acTeu.

— IIpuMeHATH NOJIy4EHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

— HaxoauTs ocu (U1 HEHTPBl) CUMMETPUU QUTYD, TIPUMEHSTH JBUKEHUSI IIJIOCKOCTU B IPOCTEUIINX
CIIy4asx.

— IIpuMeHsTH NONMy4YEeHHbIE 3HAaHUS HA TPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOEIN AJIs 3a]a4
peaIbHOM >KU3HU U TPOBOAUTH COOTBETCTBYIOIINE BHIUMCICHHS C TPUMEHEHUEM 101001l U
TPUTOHOMETPUUECKUX PYHKIMH (ITOJIB3YACH, T1€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIACC
Ne HanmeHnoBanue pa3jienoB H TeM NpOrpaMMbl KoanuecTBo yacon JaekTpoHHbIe (LM (P OBbIE) 00p a30BaTENbHBIE
n/n pecyp cbl
BCEr0 | KOHTPOJbHBIE NpaKkTHYECKH e
paboTsl pa6oTsl
Pa3znen 1. Ilpocreifimue reomerpuyeckne Gurypsl H ux cBoiicrBa. M3Mepenne reoMeTpHYeCKHX BeJHY HH.
1.1. | pocteiimue reoMeTpHIecKHe 00BbEKTE TOUKH MPAMBI€, IyYH H yIIbl, MHOT OYTOXb HIK, TOMAHAS .
1.2. | CMexHbBIE M BEPTUKANb HBIE YITIbI.
1.3. | PaGora ¢ mpocTeifimuMu yepTekKaMu.
1.4. | Usmepenne THHEHHBIX H YT TOBBIX BEINYHH, BHIUHCICHHE OTPE3KOB H YTIIOB.
1.5. | Hepumerp u mromaxns GUryp, COCTABICHHBIX U3 IPAMOYIONb HIKOB.
HUroro mo pasaeny: 14
Paspen 2.Tpeyroabuuku
2.1. | IlonaTHe 0 paBHBIX TPEYT 01b HUKAX U MEPBHYHBIE NPEACTABICHNA O PaBHBX (KOHTPYIHTHHX) QHTYpax.
2.2. | Tpu nmpu3HaKka paBeHCTBA TPEYTOJIb HHKOB.
2.3. | IlpusHaku paBeHCTBA NMPAMOYr0OJIbHBIX TPEYTOIbHUKOB.
2.4. | CpolicTBO MeAHAHBI MPAMOYTOMbHOTO TPEYTOIbHUKA.
2.5. | PaBHOOenpeHHbIE U PABHOCTOPOHHHE TPEYrOJIb HAKH.
2.6. | [lpu3naku u cBOfcTBA PaBHOOEIPEHHOT 0 TPeEyr oMb HAKA.
2.7. | Hpotus Gonbmeil CTOPOHBI TPEYTONbHHKA JTEKHT O0Jb W HIl yroi.
2.8. | IIpocTefimue HepaBeHCTBA B TEOMETP HH.
2.9. | HepaBeHcTBO Tpeyroib HuKa.
2.10. | HepaBencrBo noMaHoii.
2.11. | IIpsMoyroabHblil TpeyroabHUK ¢ yraoM B 30°.
2.12. | [lepBble MOHATHUA O JOKA3aTENbCTBAX B FEOMETPUH
HUroro mo pasaeny: 22

Pa3nen 3.Mlapaneibuble NpsMble, CYMMa YIJIOB TP eyroJibHIKa

3.1

Hapanneanme NpAMBIE, UX CBOCTBA.

3.2.

[latwiit noctynar Ekanna.




3.3. | Hakpect nekamue, COOTBETCTBEHHbIE W 0 JHOCTOPOHHHE YTkl (00pa30BaHHbIE IPH NEPECEY EHIUH MAP Al elb HBIX TIPS MbIX
cexyueit).

3.4. | Ipu3Hak mapamieabHOCTH IPSAMBIX Yepe3 paBeHCTBO PacCTOAHUH OT TOUEK OAHOM MPAMOI 10 BTOPOI mpsMOii.

3.5. | CymMa yrjioB TpeyrojibHHKa U MHOTO YT 0Jb HHK .

3.6. | BHemHue yrusl TpeyroibHuKa

HAroro mo pasxeny: 14

Pazpen 4.0kpyxkHOCTb H KpPYT. ['eoMeTpHyecKne MO CTP OeHH 51

4.1. | OKpyXHOCTb, XOPJB 1 THAMETPHI, HX CBOICTBA.

4.2. | KacarenbHas K OKpYXKHOCTH.

43. | OKpyXHOCTb, BIHCAHHAS B yTOI.

44. [ Monarue o TMT, npuMeHeHue B 3aauax.

4.5. | buccextprca n cepeIHHHb I MePNEHIHKYIAP KaK TeOMETPHICCKHE MECTA TOUCK.

4.6. | OKpyXHOCTb, ONMMCAHHASL OKOJNO TPEYTodb HUKA.

4.7. | Biucannas B TpeyroJNbHIK OKPYXKHOCTb.

4.8. | Ilpoctefimue 3agaun Ha NOCTPOCHHUE.

Utoro no pazneny: 14

Pa3nen 5. IloBropenue u 0006 enne 3HaHu ii.

5.1. [ IloBTopenue u 0600menne OCHOBHBIX MOHATHI M METONOB Kypca 7 Kmacca.

Htoro mo pasxeny: 4
OBIMEE KOJIMYECTBO YACOB ITO ITIPOTPAMME 68 1
8 KJIACC
Ne | HanmenoBaHue pasjel0B H TeM NP OrpaMMbl KosnnuecTBo uacos JnekTponnbie (HHGpoBbIe) 06p a30BaTeqbHbBIE
n/n pecyp cbl
BCEr0 | KOHTPOJbHBIE nNpakTHYeCcKHe

padotsl padoTsl

Paszgen 1. YeThip éxyronbHUKH

1.1. | Hapammenorpamm, ero npu3HakH u CBOUCTBA.

1.2. | YacTHble cTydan mapanienorpaMMoB (IpsMOyrolb HUK, poMO, KBagpar), X MPU3HAKH H CBOHCTBA.

1.3. | Tpamenus.

1.4. | PapHoGoKkas n mpAMOyroabHas TpameUn .

1.5. | YaBoeHue MeqHaHBI.




1.6. | LlentpanbHas cuMMeTpus

HUroro no pasaeny 12
Pa3nen 2. Teopema ®aneca n TeopeMa 0 NP OMOPIUHOHATbHBIX OTP €3KaX, MOA00HbIE TP €YT0J bHHKH

2.1. | Teopema Daneca u TeopeMa 0 MPOTMOPIHOHATb HBIX OTPE3KAX.

2.2. | CpenHss TMHHUA TPEYroJbHHKA.

2.3. | Tpamenus, eé cpeaHss TUHHT.

2.4. | [IponopunoOHaNIbHbI€ OTPE3IKH, NOCTPOCHUE YETBEPTOTO MPOIOPLLHOHANBHOTO OTPE3Ka.

2.5.. | CpolicTBa eHTpa MacC B TPEyTroJIbHUKE.

2.6. | [TonoOHBIE TPEYTOIb HUKH.

2.7. | Tpu npu3naka nogo0us Tpeyroib HUKOB.

2.8. | IIpakTuueckoe NpHMEHEHHE

HAroro nmo paspxeny: 15
Pazgen 3. llnomans. Haxoxxenne niomajneii TpeyroabHHKOB H MHOTOYTroabHbIX Guryp. Ilnomann noxo6ubIx Guryp

3.1. | Tonstne 06 obmeit Teopuu miomanu.

3.2. | ®opMyns [IA NIOMmManH TPEYT 0ab HUKA, MapamenorpaMma

3.3. | OrHomeHue mromaei Tpeyroab HUKOB ¢ OO UM OCHOBAHMEM WIH 00LIeil BBICOTO M.

3.4. | Beruncnenne miomajei crokHeX QUTYp depe3 pa3bHeHNHe HAa YaCTH 1 JOCTPOCHHE.

3.5. | Mnmomaau ¢uryp Ha kneryaroif 6ymare.

3.6. | Mnmomanu nono6HeIX Guryp.

3.7. | Beluucnenne miomazei.

3.8. | 3agaum ¢ mpaKkTHUECKUM COZlEePIKAHHEM.

3.9. | Pemenne 3agay ¢ mOMOIMbI0 METOAa BCIIOMOTATEb HOH MIOManH

HUroro no pasaeny: 14

Pa3nen 4. Teopema ITudaropa n Havana TPHTOHOMETPHH

4.1. | Teopema [Tudaropa, e€ 10ka3areabCTBO 1 NPUMEHEHHUE.




4.2. | O6parHas Teopema [Iudaropa.
4.3. | OnpenencHue TPUTOHOMETPHYECKHX (YHK LM OCTPOTO Yria, TPUTOHOMETPHYECKUE COOTHOWEHUS B MPAMO YTOMbHOM
TpeyroJbHUKE.

4.4. | OCHOBHOE TPUT OHOMETPHYECK 0€ TOXKIECTBO.

4.5. | CooTHOMmMEHHS MEKAY CTOPOHAMH B IPSMOYTOJbHBIX TPEYrOJbHUKAX ¢ yraamu B 45° n 45°% 30° n 60°

Hroro no paspxeny: 10
Pazgen S. Yrabl B OKpYKHOCTH. BnucaHHbIe H OMHCAaHHBbIe YeThIpexyroabHHKH. KacaTeabnble k okpykHocTH. Kacanne okpyskHocTH.
5.1. | BuucaHHble 1t LEHTPalbHBbIE yTIIbI,

YIoJl MeXay KacaTenbHolf H Xopaoi.

5.2. | Yrousl MekIY XOpAaMU U CeKy Il HMH.

5.3. | BuucanHbie 1 OMHCAHHBIE YETHIPEXYTONBHUKH, UX MPHU3HAKK 1 CBOMCTBA.

5.4. | IIpumeHenne 3THX CBOMCTB MPH PEeNICHHN T€OMETPHUECKHX 3a7ad.

5.5. | BsaumHoe pacnosokeHHe ABYX OKPYKHOCTEH.

5.6. | Kacanue okpyxHOCTEH.

HUroro no paspeny: 13
Pa3zpen 6. [ToBropenue, 0600 en e 3H aH Hil.

6.1. | IToBTOpeHHE OCHOBHBIX MOHATHI U METOJ0B KypcoB 7 u 8 knaccos, 0000 menne 3Hanuii.

HUroro mo pasaeny: 4
OBIMEE KOJIMYECTBO YACOB ITO ITPOTPAMME 68 7
9 KJIACC

Ne HanmenoBanme pa3ejoB H TeM IPOrpaMMbl KosnnyectBo yacos JnekTponnbie (HHGpoBbIe) 06pa30BaTeIbHbIE

n/n

BCEro

KOHTPOJIbHbIE
padoTsl

NPaKTHYECKH e
padorsl

pecyp cbl

Pa3zpen 1. Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. Pemenne Tp eyroib HHKOB.

1.1

Omnpenenenue rpuronomerpuyeckux Gynkuuii yriaos or 0° go 180°.

1.2. | Kocunyc u cuHyc mpsAaMOro i Tymoro yria.
1.3. | Teopema kocnuycos. (O000ménnas) TeopeMa CHHYCOB (C pagHycoM OMHCAHHON OKPYKHOCTH).
1.4, | HaxoxkJeHue JIHH CTOPOH H BEINYHH yTIO0B TPEyT0Nb HUKOB.




1.5. | ®opMyna nmomanu Tpeyroab HUKA 4epe3 ABE CTOPOHBI M YTOJN MEKIY HUMHU.

1.6. | ®opmyna miomany 4eTHPEXYr oMb HAKA Yepe3 ero JHarOHall H YoM MEeKAY HHMIL

1.7. | llpakTHueckoe nMpuMeHEHUE JOKA3aAHHBIX TEOPEeM

Hroro mo pasaeny 16
Pa3nen 2. IlpeoGpa3oBanne mogofusi. MeTp My eckue COOTHOM EHUSI B OKP Y/KHOCTH
2.1. | lonstue o npeoOpaszoBanuu moxobus.
2.2. [ CoorBercTBEHHBIE DIEMEHTH MOLOOHBIX QHUTYD.
2.3. | Teopema o mpoU3BEAEHUH OTPE3KOB XOpPJ, TEOPEMa O NPOU3BEACHUHN OTPE3KOB CEKYIHX, TEOPEMA 0 KBajgpaTe
KacaTenabHOIl.
2.4. | llpuMeHeHue B pelICHNH TeOMETPHYCCKUX 3a1ayu
HUroro mo pasaeny 10
Pa3nen 3. BekTopsl
3.1. | Ompenenenue BeKTOpOB, CIOKEHHE H PA3HOCTh BEKTOPOB, yMHOKEHHE BEKTOPA HA THCIO.
3.2. | dusnyecknuit n reoMeTPHUECK U CMBICI BEKTOPOB.
3.3. | Pasnoxenne BekTOpa Mo ABYM HEKOJIIHHEAPHBIM BEKTOPaM.
3.4. | Koopaunatsl Bektopa.
3.5. | CxanspHoe NpOU3BEACHNE BEKTOPOB, €r0 MPUMEHCHHE A1 HAXOKACHUSA JJTHH H YTIOB.
3.6. | Pemenne 3a1ay ¢ MOMOIb 10 BEKTOPOB.
3.7. | IlpumeHenne BeKTOPOB A1 peIeHNA 3a71a4 KHHEMATHKH H MEXaHHKH
HAroro mo pasxeny: 12
Pa3nen 4.]lekapToBbl KOOP AHHATHI HA NJI0CKOCTH
4.1. [ JlexapToBbl KOOPAMUHATH TOYEK HA IJIOCKOCTH.
4.2. | Vpapuenue npaMoii.
4.3. | Yraoosoii ko3(dunuenT, TAHT€HC yIiIa HAKIOHA, MApalJielib Hble M MEPIeH UKy IAp HbIE TP Mbl €.
4.4. | VpaBHEHHE OKPYKHOCTH.
4.5. | HaxoxkAeHHEK0Op IMHATTO Y EKIEp eceUeHUA OKP Y KHOCTH 1 MPAMOIi.
4.6. [ MeToa KOOpPAMHAT NPU PEUICHUU TEOMETP Y ECKUX 3ajay.
4.7. | Ucnonp3oBaHne METOa KOOP AMHAT B MPAK THYECKUX 3a]adax
Uroro no paszpeny: 9

Pa3nen S. [IpaBuabHbIe MHOTOYT O bHHKH. JTHHA OKPY/KHOCTH H MJA0MAAb KPyra. Boiunciaenne niomarnei

5.1. Hpasnnbﬂue MHOTOyTOJb HUKH, BBIYUCICHUE UX 3IIEMCHTOB.




5.2. | Yucno pu anuHa OKPYKHOCTH.

5.3. | Anuna Iyru oKpyKHOCTH.

5.4. | Panmanuas Mepa yria.

5.5. | Ilnomams Kpyra u ero 31€MEHTOB
(cexTopa M cermMenra).

5.6. | Buuncnenne mromazeil Quryp BKI0YAOMUX dIEMEHTH Kpyra.

Utoro no pazneny:

Pa3zgen 6. IBuKeHH s MJT0CKOCTH

6.1. | lloHsaTHe O ABMKEHUH MIOCKOCTH.

6.2. | [lapannensHblil mepeHOC, TOBOPOT M CHMMETp .

6.3. [ Ocun ueHTpB CUMMETPHH.

6.4. [Ilpocreiimue npuMEHEHHs B PelI€HUH 3a a4,

Htoro mo pazpeny:

Pa3nen 7. MloBropenne, o6o6menne, CHCTeMaTH3 Al M s 3H aH Hil

7.1. [ IloBTOpeHME OCHOBHBIX MOHATHII H METO OB KypcoB 7—9 KkiaccoB, 0000 eHne 1 CHCTEMATH3 AlHsA 3HAHUI.

7.2. | Ipocreiimue reomerpuyeckue GUrypsl u ux cBoicTaa.

7.3. | U3mepenue reoMerTpHyeCcKuX BEJIHYHH.

7.4. | Tpeyroab HUKH.

7.5. | MapannenbHble U MepMEHANK YIS PHBIE TS MBIE.

7.6. | OkpykHOCTb U KPYT.

7.7. | Teomerpuueckue mocTpoeHus.

7.8. | Yrasl B okpyxHOCTH. BiCaHHbIE 1 ONUCAHHbBIE OKPYKHOCTH MHOTOYT OJIb HUK OB.

7.9. | llpsmas u OKpPYKHOCTb.

7.10. | YeTslpéx yroap HUKH. BinucaHHbBIe H OMUCAHHBIE YETHIP EX yTO b HHUK H.

7.11. | Teopema [ludaropa u Havana TPUrOHOMETpPHU. Pemenne 06 M UX TPeYr OIb HUK OB.

7.12. | IIpaBunb HEIC MHOTOYTOJIb HUKH.

7.13. | lIpeoOpa3zoBanus MI0CKOCTH.

7.14. | IBuxenus. [Togo6ue. Cummerpus.

7.15. | Inomanas. Beruncnenne nnomazneit. [lnomaan nogo0Hsx Guryp.




7.16.

Jlexap TOB B KOOPAHHATE HA M0 CKOCTH.

7.17. | BexTopsl Ha mI0CKOCTH
Utoro mo pasneny: 1
OBIEE KOJTUYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE INTAHUPOBAHUE

7 KJIACC

Ne
n/u

Tema ypoka

KoanuyecTBO 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NpaKTH4YecKHe
padoThI

Buael, popmsl
KOHTPOJIS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

38.




59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

8 KUIACC

Ne
n/a

Tema ypoka

KoaunuecTBo yacoB

BCEro

KOHTPOJIbHbIE
padoThI

NpaKTH4YecKne
padoThI

Buabi, gopmbl
KOHTPOJIst

10.

11.

12.

13.

14.

15.

16.




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.




48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

38.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

OBUIEE KOJIMYECTBO YACOB I1O

I[TPOI'PAMME

68

9 KJIACC

Ne
n/n

Tema ypoka

KounuecTBo yacos

BCEro

KOHTPOJIbHbIE
padoThI

NpaKTHYeCcKHe
padoThI

Bunel, popmel
KOHTpPOJIA




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.




37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

38.

59.

60.

61.

62.

63.

64.

65.

66.

67.




68.

OBUIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA
7 KJIACC

BBenute cBoil BapuaHT:

8 KJIACC

BBenute cBOil BapuaHT:

9 KJIACC

Beenute cBoil BapuaHT:

METOAUYECKHUE MATEPHAJIbBI JIS1 YUYUTEJISA
7 KJIACC

8 KJIACC

9 KJIACC

IINPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
7 KJIACC
8 KUIACC
9 KJIACC



MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
YYEBHOE OBOPY1OBAHUE
OBOPYIOBAHME JJIsA TPOBEJAEHUSA ITPAKTUYECKHUX PABOT
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