MyHununansHoe 00111e00pa30BaTEIbHOE OIOIKETHOE YUPEXKIECHUE CPEIHISA
o0meoOpa3zoBarenbHas mkona Ne 2 MyHHIIUIIAILHOTO 00pa30BaHUs TOPOICKOM
okpyr ropox-kypopt Coun KpacHomapckoro kpast

YTBEPX/IEHO
pelleHreM eIarorH4ecKoro COBeTa
( m— ) ot 30.08.2023 nmpoToxon Nel
Jupektop /H.B. lllenunoa/

(monmuck pykoBoautesst OO)

PABOYAS ITPOT'PAMMA

I10 TCOMCTPHHU

YpoBeHns oOpazoBaHus (Kj1acc): OCHOBHOE o011iee oopa3oBanue, 7 — 9 Kiacc

KonuuectBo wacos: 204 yvaca (7 xiacc — 68 yacos, 8 kiacc — 68 1acoB, 9 kiacc —
68 JacoB)

VYuurens: besnocoBa Mpuna AnekcanapoBHa, JlymueBa TarebssHa HukonaeHna,
TemnsikoBa Hana MpaknueBHa

[TporpamMmma paspaboTaHa B COOTBETCTBUH ¢ DenepalbHBIM TOCYAapCTBEHHBIM
o0pazoBaTeIbLHBIM CTaHAAPTOM OCHOBHOro odiiero obpazoanus (GI'OC O0OO0O)
HA OCHOBE OCHOBHOH 00pa3oBaTeNbHOW MPOTPaMMBl OCHOBHOTO OOIIETO
oOpazoBanus (OOIT OOO) MOBY COII Ne 2 ¢ yuyeroM nNpUMEpHON OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHus W paboueit
MIPOTPAMMBbI BOCITUTAHHUSI



MMOACHUTEJIBbHAA 3AIIICKA
OBLIAS XAPAKTEPUCTHKA YYEBHOI'O IPEIMETA «'EOMETPUS»

PaGouass mporpamma mno ydyeOHOMYy Tipeamery «l'eomerpusi» s
oOyuaromuxcsi  7-9  kilaccoB  pa3paboraHa Ha ocHoBe DenepaiabHOro
rOCyJIapCTBEHHOTO  00pa3oBaTEIbHOTO  CTaHJAapTa  OCHOBHOIO  OOIIEro
oOpa3zoBaHUs C YYETOM U COBPEMEHHBIX MUPOBBIX TpeOOBaHUM, MIPEABIBISICMBIX
K MaTeMaTH4YeCKOMY OOpa3oBaHUIO, U TPAIUIUNA POCCHUMCKOro oOpazoBaHUS,
KOTOpBbIE obecrneynBaroT OBJIaJICHUE KJIFOUEBbIMU KOMITETCHIIUSIMHU,
COCTABJISIFOIIIMMH OCHOBY JJIsi HEPEPBIBHOTO OOpa30BaHUs U CaMOPA3BUTHS, a
TaKXe I[EJOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOIO M MO3HABaTEJIbLHOIO
pa3Butusi oOydarommxcsi. B pabodell mporpaMMme yYTEHBI HJICH U TOJIOKCHHUS
Konnmenuumn  pa3BuThs MaTeMaTHYeCKOro obOpa3oBanusi B  Poccuiickoi
Denepanuu. B smoxy mudpoBoit TpaHchopmamuu BceX cdep YeToBEUSCKOU
JIESITeIbHOCTU HEBO3MOKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3
0a30BOM MaTeMaTUYECKOM ITOJATOTOBKHM. Y)K€ B IIKOJIE MaTeMaTUKa CIIy>KUT
OMOPHBIM MOPEIMETOM ISl HU3yUYEHUS CMEKHBIX MUCIUIUIMH, a MOCJE€ IIKOJIBI
pea’gbHONl HEOOXOAUMOCTBIO CTAaHOBUTCSI HEMPEPBIBHOE OOpa3oBaHUE, UYTO
TpeOyeT NOJHOILIEHHON ©0a30BOH 00I1Ieo0pa3zoBaTeIbHON MNOATOTOBKH, B TOM
9HCJIe 1 MaTeMaTHIeCKOU. DTO OOYCIIOBJICHO TEM, YTO B HAIIH JHU PACTET YUCIIO
npodeccuii, CBI3aHHBIX C HEMOCPEACTBEHHBIM NPHUMEHEHHEM MaTE€MaTHUKH: U B
chepe PKOHOMHKH, U B OH3HECE, U B TECXHOJOTHYECKHUX OOJIACTSIX, W JIaXXE B
rymMaHuTapHbeix cdepax. Takum o6pa3zoM, Kpyr HIKOJIBHUKOB, s KOTOPBIX
MaTeMaTUKa MOXKET CTaTh 3HAUMMBIM HPEIMETOM, PACILHUPSICTCSI.

IIpakTuueckass MOJE3HOCTHL MaTeMaTHUKH OOycioBjiIe€Ha TeM, 4YTo e&
MPEeIMETOM  SIBISIOTCS  (pyHAAMEHTAJIBbHBIC  CTPYKTYpPhI  HAIIero  MHpa:
MMPOCTPAHCTBEHHbIE (OPMBI M KOJHUYECTBEHHBIE OTHOIIEHHUS OT IPOCTEUIINX,
yCBamMBaeMbIX B HEMOCPEACTBEHHOM OIIbITE, OO JOCTATOYHO CJIOKHBIX,
HEOOXOJIMMBIX Ui pa3BUTHSI HAyUYHBIX W MPHUKIIAIHBIX UIeH. be3 KOHKpETHBIX
MaTeMaTHYEeCKUX 3HAaHUM 3aTPyAHEHO ITOHWUMAaHUE NPUHIIMIIOB YCTpPOWCTBa H
HUCIIOJIb30BAHUSI COBPEMEHHOM TEXHHUKH, BOCIPUATHE UM HHTEpIIpeTanus
pa3HoOOpa3HON cOLMaAIbHONW, AKOHOMMWYECKOM, IOJIUTHYECKONM HH(OpMaIuu,
Manod(¢deKTuBHa MOBCEAHEBHAas TpaKTH4YecKas [AesATeIbHOCTh. Kaxaomy
YEeJIOBEKY B CBOEH >KHM3HH IIPUXOJIATCS BBIIIOJHATH PACYETBl U COCTaBIISATH
aIrOpPUTMBI, HaXOJUTh ¢ TPUMEHITh (OPMYIIBI, BJIAJAETh MNPAKTUICCKUMHU
npuéMaMi T€OMETPUUYECKUX M3MEPEHHN M MOCTPOCHUN, YuTaTh WH(GOPMAIIUIO,
MMPEJICTAaBIICHHYIO B BHJE TaOJWll, AUarpaMM U TpadHUKOB, XHUTh B YCIOBHSIX
HEONpPEeIeJIEHHOCTU U NOHUMATh BEPOSITHOCTHBIN XapaKkTep CIIydyallHbIX COOBITHI.

OIDHOBpEMEHHO C pacmupeHuemM cdep MNpUMEHEHHUSI MaTeMaTHUKU B
COBPEMEHHOM OOIIecTBE BCE 0Oo0Jiee BaXHBIM CTAaHOBHUTCS MaTEeMAaTHYECKHUU
CTUJIb MBIIUJIEHUS, MPOSIBISTIONIMNUCS B OMPEACIEHHBIX YMCTBEHHBIX HaBbIKAaX.
B rmpomecce wu3ydeHussT MaTeMaTUKU B apceHall NPUEMOB U METOIOB
MBIIIUICHUS YeJIOBEKa €CTECTBEHHBIM OOpa30oM BKIIOYAIOTCS WHIYKIUS U
AETYKITHsi, 000OINEeHNEe U KOHKPETHU3aIllus, aHaJIu3 U CUHTE3, KJIacCU(UKAIIUAS
u cucremMaTu3anus, abcTparupoBaHHue u aHaJIOTUs. OOBEKTHI
MaTeMaTHYECKUX YMO3aKIIOUYCHHWM, TpaBujia X KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTUYECKUX IIOCTPOCHHM, CIIOCOOCTBYIOT BBIPAOOTKE YMEHUS
bopmyupoBaTrb, OOOCHOBBIBATHh W JOKa3bIBaTh CYXXJACHUS, TEM CaMbIM
pa3BUBaAIOT JIOTMYECKOE MbIIUIeHHue. Beaymass poab  OPUHAIIEKHUT
MaTreMaTuke U B (GOpMUPOBAHUHN AJITOPUTMHUYECKON KOMIOHEHTHI MBIIUJICHUS
M  BOCIHUTAHMU YMEHUM JA€HCTBOBAThH IO  3aJIaHHBIM  aJIrOpUTMam,
COBEpPIIICHCTBOBATh W3BECTHBHIE W KOHCTPYHPOBaATh HOBBIC. B mporiecce



peuieHus 3aaa4 — OCHOBOW y4eOHOH JIeATeIbHOCTH Ha YPOKaX MaTeMaTHKHA —
Pa3BUBAIOTCsI TAK)KE TBOPYECKAs U MPUKJIATHASI CTOPOHBI MBIIIIJICHUSI.

OO0yueHne MareMaTHKe AAaET BO3MOKHOCTH Pa3BUBaTh Yy OOYYaIOIIUXCS
TOYHYIO, PAallMOHAJIBHYIO MH(POPMATUBHYIO pe€Ub, YMEHHE OTOUpaTh Hambosee
IMOAXOJISIIINE  SI3BIKOBBIC, CHUMBOJIMYECKHE, TrpadUUYecKue CcpeacTBa s
BBIPA)KEHUSI CY>KJICHHUM M HATJISIAHOTO UX IIPEJICTABIICHUS.

HeoO6xommMBIM ~ KOMIIOHEHTOM  OOMIeH KYJIBTYphl B  COBPEMEHHOM
TOJIKOBAaHWUM  sIBIsSIeTCsT  OoOIlllee  3HAKOMCTBO C  METOJIaMU  IMO3HaHUS
JIEHCTBUTEIILHOCTH, MPEACTaBICHUE O IIpeIMETe M METOJax MaTEeMaTHUKH, HX
OTIWYUH OT METOJOB JAPYTMX €CTECTBEHHBIX W TyMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHUS MaTEeMAaTHUKHU JUISI PEIICHUS HAYYHBIX YU MPUKJIATHBIX
3agay. Takum oGpa3om, mareMaThdeckoe OoOpa3oBaHHME BHOCHUT CBOW BKJaJ B
(opmMupoBaHuEe O0IICH KyIbTYypPbhl YEJIOBEKA.

MN3ydyeHne mMaTeMaTHUKH TaK>Ke CIIOCOOCTBYET 3CTETHYECKOMY BOCITUTAHUIO
4eJI0BeKa, MOHUMAHUIO KPAacOThl M H3SIIIECTBA MAaTEMAaTHYECKHUX PACCYKJICHHUH,
BOCIIPUSITHIO T€OMETPUIECKUX (DOPM, YCBOCHHUIO UJICH CUMMETPHH.

HEJIN U3YYEHUSA YVYEBHOI'O KYPCA

«MaremaTuKy ye 3aT€M Y4HUTh HAaJ0, YTO OHA YM B MOPSJOK MPUBOIUTY, — IHUCAI
BEJIMKUW pycCcKui ydyeHblii Muxaun BacunbeBuu JIoMoHOCOB. I B 3TOM COCTOMUT OJIHA M3 JBYX
nenaeil oO0yueHUss TEOMETPUM KaK COCTaBHOM YacTH MaTEeMaTUKHd B IIKOJE. OJTOH 1Lenu
COOTBETCTBYET JlOKa3zareibHas JIMHUS IpenojaBaHus reomerpuu. Crienys mpencTaBiIeHHON
paboueii mporpaMMe, HaYMHAs C CEABMOTO KJlacca Ha YpOKaX reOMEeTpUN OOyYaIONIMACS YIUTCS
IIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHHUs, CTPOUThH JIOTUYECKHE YMO3AKIKOYECHUS, JOKa3bIBAThH
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKJICHUS «OT
MPOTUBHOTO», OTIUYATh CBONCTBAa OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIE YTBEPKICHUS.
Y4eHHK, OBJAJEBIIUN HMCKYCCTBOM pacCyKIaTh, OyIeT MPUMEHSATh €ro U B OKpYyKarolien
*km3Hu. Kak mnwmcan reomerp u mnenaror HMrops ®enopoBuu Illapeirun, «moasmuy,
MTOHUMAIOIIMMH, YTO TaKOE T0KA3aTENbCTBO, TPYAHO U AaK€ HEBO3MOXKHO MaHHUITYJIMPOBaTh». U
B OTOM COCTOWT BA)KHOE€ BOCIMTATEIIBHOE 3HAYECHHUE W3YYEHUS T'€OMETPHUH, NPUCYLIEE NMEHHO
OTEYECTBEHHON MaTEMAaTHYECKOM IIKoJe. BMecTe ¢ TeM aBTOpbI MPOrpaMMbl MPEIOCTEPEratoT
YUUTENS OT U3JIMIIHETO (hopMaan3Ma, 0COOEHHO B OTHOIICHHWU Hayal U OCHOBaHHWM F€OMETpUH.
O®paniy3ckuii marematuk JKan J[beoHHE 1O 3TOMY MOBOJY BbICKa3ajics Tak: «YTo kacaercs
JEUKATHON MPOOIEeMbl BBEICHUS «aKCHOM», TO MHE Ka)eTCs, YTO Ha MEPBBIX MOpPaxX HYKHO
BOOOIIIE M30€erath MPOM3HOCUTH caMo 3TO cioBO. C Ipyroil e CTOPOHBI, HE CleAyeT YIycKaTb
HU OJHOW BO3MOKHOCTH JaBaTh MPUMEPHI JTOTUYECKUX 3aKIIIOUEHUH, KOTOpbIe KyAa B OOJbIen
Mepe, 4YeM HAesS aKCHUOM, SBJISIOTCA MCTUHHBIMH M €IUHCTBEHHBIMH JBUTATEISIMH
MaTE€MaTUYeCKOr0 MBIIUICHUS.

BTopoii nensro u3ydeHnst TeOMETPUU SIBIISIETCS HCIIOJB30BAHNE €€ KaK MHCTPYMEHTA IPU
pElIEHMM KaK MaTeMaTHYeCKMX, TaK W NPAKTUYECKUX 3a7ad, BCTPEHAIOLIUMXCS B pealbHOU
*Ku3HA. OKOHYMBIIUK Kypc TE€OMETPHH IIKOJBHUK JOJKEH OBITh B COCTOSHUM ONPEIEIUTH
TeOMEeTPUUECKYI0 (DUTYpy, OMHCATh CIOBAMH JAHHBIA 4YEPTEXK WM PUCYHOK, HAWTH TUIOMIAb
3eMENbHOTO YYacTKa, paccuuTaTb HEOOXOAMMYIO JUJIMHY OITOBOJIOKOHHOTO KaOens WiH
TpeOyemble pa3Mephl Tapaxka Ajisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOpasi, BEIYUCIUTENbHAS
JUHUSA B W3YYEHUU TeOMETpuM B 1IKosie. JlaHHas mpakTUyeckasl JIMHUSA SIBIIETCS HE MEHeEe
BakHOM, yeM nepsas. Emé [lnaton npeanuceian, 4rods! «rpaxkaane [lpekpacHoro ropoga HU B



KOEM ClIy4dac€ HE OCTaBJIAIIN T'COMETPUIO, BEIb HEMAJIOBAXKHO JAXKE nobo4Hoe eé IMPUMCHCHUEC — B
BOCHHOM J€CJIC A4, BIIPOYCM, U BO BCCX HAYKaX — JJIA JIYy4YIICTO UX YCBOCHHA: Mbl BEIAb 3HACM,
Kakass OecKOHeuHas pasHula CYHmCCTBYCT MCKAY 4YCIOBCKOM IMPUYACTHBIM K TCOMCTPpHUU H
HENPUYACTHBIMY». J[JI1 ITOTO y4YMTENI0 PEKOMEHIyeTCs NOA0MpaTh 3aladdl MPAKTHIECKOTO
XapakTepa A pacCMaTpuBACMbIX TEM, YUYUTH IIGTCIZ CTPOUTH MATCMATHYCCKUC MOACIIN
P€aIbHBIX XHW3HCHHBIX CHTyaHHﬁ, IIPOBOAWUTL BBIYMCICHHA MW OLCHHUBAThb aJCKBAaTHOCTb
MOJYyYEHHOTO pe3yJibrata. KpailHe BaXHO NOAYEPKUBATH CBSI3M TE€OMETPUM C JIPYTHUMH
npeaMeTaMu, MOTUBHUPOBATh HCIIOJIB30BATh OIIPEACICHUA I'COMCTPHIYCCKUX (1)I/Il"yp u HOHHTHﬁ,
JAEMOHCTPUPOBATh IPUMEHCHHUEC IMMOJIYUCHHBIX YMeHI/Iﬁ B (bl/ISI/IKe U TEXHHUKE. DTH CBS3U HanOOIIEe
ApKO BUIHBI B TeMax «BekTopb», « TpuroHoMerpudeckue COOTHOIEHUs», «MeTox KoopauHaT
u «Teopema [Tudaropar.

B 3akmroueHue conuiémMcs Ha BEJIIMKOro mareMaruka v actpoHoma HMoranna Kemepa,
4yTOoOBI emé pa3 MOAYEPKHYTh U METalpeIMETHOE, W BOCHHUTATEIbHOE 3HAUYEHUE T'€OMETPHH:
«Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter
causas est, cur homo sit imago Dei.

MECTO YYEBHOI'O KYPCA B YUEBHOM IUUVTIAHE

Cornacuo yuebHOMy maHy B 7 — 9 kiaccax m3ydaeTcst yueOHbIH Kypc «['eomerpusi»,
KOTOPBII BKJIIOYAET CIICAYIONINE OCHOBHBIC pa3eibl conaepxanus: «['eomerpuueckie GUrypsl u
HX CBOWCTBa», «l3MepeHne reoMeTpuyeckux BEIUYMHY», a Takke «/[ekapToBbl KOOpIMHATHI Ha
TUIOCKOCTHY, «BekToph», «IBrmkeHus miockoctn» u «lIpeodpazoBanus oqo0us».

VY4eOHblii MaH npeaycMaTpuBaeT U3y4eHUE TeOMETPpUU Ha 0a30BOM YPOBHE, UCXOMS U3
He MeHee 68 yueOHBIX 4acoB B yueOHOM Trojly, BCEro 3a TpH rojaa odydeHus — He meHee 204
4acoB.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «I'EOMETPUS»
7 knace

Havanenele nonstus reomerpuu. Touka, mpsmasi, OTpe30K, Jiyd. Yros. Buuabel yrios.
BeprukaneHple UM CMexXHBIE yIUIBl.  buccektpuca yria. JlomMaHas, MHOIOYIOJIbHHK.
[TapayieabHOCTB M NEPIIEHIUKYJIAPHOCTD IPSIMBIX.

Cummerpuunble  ¢urypbl. OcHOBHblIE CBOHCTBa oOceBoW cummerpuu. IIpumepsl
CUMMETPHUU B OKPYKAIOLIEM MUDE.

OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JTMHEUKH.

Tpeyronsauk. BeicoTa, menuana, OuccekTpuca, uX cCBOHCTBa. PaBHOOeApeHHBIN u
PaBHOCTOPOHHHN TPEYTOJIbHUKHA. HepaBeHCTBO TPEyroJIbHUKA.

CpoiicTBa W TpU3HAKH pPAaBHOOENPEHHOro TpeyrojbHUKa. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpoiicTBa M MpPU3HAKHK MapajlyieNbHbIX NpsAMbBIX. CymMMa yriloB TpeyroibHHKa. BHemHue
YIJIBI TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroiapHuK. CBOMCTBO MeQuaHbl NPSMOYIOJIBHOTO TPEYroOJIbHUKA,
NPOBEACHHOW K TrunoreHys3e. IIpusHaku paBeHCTBa IPSMOYTOIBHBIX TPEYTOJIbHUKOB.
TIpsAMOYTONBHBIH TPEyronbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJblIei cTOpoHe TpeyroibHuKa. [lepneHukymsp 1 HaKIOHHAs.



['eomeTpuueckoe mecto Toyek. buccektpuca yriia U CepeAVMHHBIA MEPIEHAUKYISAP K
OTpE3KYy KaK F€OMETPUUYECKHE MECTA TOYEK.

Oxpy’XHOCTb M Kpyr, XOpJa M JUaMeTp, UX CBoOiicTBa. B3aumHoe pacronoxeHue
OKpyXHocTU M npsMoil. KacarenbHast U cekymas K OKpy>XHOCTH. OKpy>KHOCTb, BIIMCaHHasl B
yroj. BrincanHas 1 onmcaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 kunace

Yerbipéxyronsuuku. [lapamnenorpamm, ero mpu3HaKd U CBOMCTBA. YacTHble ciydau
napajuieJIorpaMMoB (IIPSIMOYTOJIbHUK, POMO, KBajapaT), UX MPHU3HAKU U CBOWCTBA. Tpameuus,
paBHOOOKas Tpanenus, e€ CBoWcTBa U mpu3Haky. [IpsMoyronbHas Tpaneuus.

Meron yasoenust meauanbl. LlenTpanbHas cummerpus. Teopema daiieca U Teopema o
IPONOPLUUOHANIBHBIX OTpe3kax. CpeaHue JIMHUM TpeyrojbHUKa W Tpamneuuu. LleHTp Mmacc
TPEYIroJbHUKA.

[Tonobue TpeyroabHUKOB, ko3 duurent nonodus. [IpusHaku mogo0ust TPEyroJbHUKOB.
[Tpumenenue monoOUs MU PEIICHUH MTPAKTHYECKUX 3aau.

CaoiicTBa momaaei reomerpudeckux ¢uryp. Qopmyinsl A IUIOMIAN TPEYTOIbHUKA,
napasuiesorpaMma, pom6a u tpaneuuu. OTHOIIEHHE IIOMAAeH MOA00HBIX PUryp.

Boruncnenue miuomazaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenne teopemsr Iludaropa mpu pemeHHH MPAKTUYECKHX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yrja HpsIMOYTOJIbHOIO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETpPHUYECKOE TOXAecTBO. Tpuronomerpudeckue Gpyrknuy yriaos B 30°, 45" u 60°.

BrucanHble U LIEHTpalibHbIE YIJIbl, YTOJI MEXIY KacaTeIbHOW M XOPJOW. YTJIbl MEXKIY
XOpAaMM UM CeKyluMH. BrnucanHble U onucaHHbIE UETBIPEXYTrOJIbHUKU. B3aumHoe
pacrnionioxxeHue IByX OkpyxHoctei. Kacanme oxpyxknHocrend. OOmme kacaTelbHbIE K JABYM
OKPYXHOCTSIM.

9 kiace

Cunyc, KocuHyc, TaHreHc yrimoB or 0 1m0 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOXJ1ECTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. Pemienue
MPAKTUYECKHX 3aJ]ay C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue moaodus. [lomobre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 mpon3BeIEHUHN OTPEIKOB XOPJI, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, amuHa (MOJyJb) BEKTOpAa, COHANpaBIEHHBIE BEKTOPBI, MPOTHBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpald HaJl
BeKTOpaMHu. Pa3nokeHue BekTopa 1o JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHaThl BEKTOpA.
CkanspHoe Mpou3BeIeHNE BEKTOPOB, IPUMEHEHUE /711 HaX0K/IeHUs JJIMH U YTJIOB.

JlekapToBbl KOOPJMHATHI HA IUIOCKOCTH. YPAaBHEHUsS NPSIMOM M OKPYKHOCTH B
KOOpJMHATAaX, MIepeceueHre OKpYKHOCTEHN U MpsAMBIX. MeTo1 KOOpJIMHAT U €ro MpUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIbHUKH. [[MHAa OKpyX)HOCTU. ['pamycHas W paauaHHass mepa
yTIi1a, BBIYMCIEHUE IUTMH IyT OKpyxkHocTel. [nomans kpyra, cekropa, CErMeHTa.

JIBIDKEHHMsI  IJIOCKOCTM W BHYTPEHHHE CUMMETpuUM  Quryp  (dJIeMeHTapHbIe
npencrasienust). [lapamiensHelii nepenoc. [IoBopor.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YUEBHOT'O IPEJMETA «'EOMETPUS»

OcBoenne yueOHOTO Tpeamera «['‘eomeTpus» MODKHO oOecredynBaTh OCTHIKEHUE Ha
YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUsl CICAYIONIMX JUYHOCTHBIX, METANPEAMETHBIX H
MpeAMETHBIX 00Pa30BATENbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATEI
JIndHOCTHBIE pPE3yJbTaThl OCBOCGHMSI MpOrpamMMbl ydeOHOro mnpeamera «l eomerpusi»

XapaKTepU3YIOTCS:
[laTpuoTHyeckoe BOCHOUTAHHUE: MPOSBIECHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY

POCCUICKOM MaTEMAaTHUKH, LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHUSAM  POCCUUCKHUX
MaTeMaTUKOB U POCCHUMCKOM MaTeMaTHYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JTOCTHKCHUN B
JIPYTHX HayKaX U MPUKIATHBIX cepax.

I'paxxmaHckoe M JIYXOBHO-HPABCTBEHHOE BOCIIMTAHHE. TOTOBHOCTHIO K BBIIIOJHECHUIO

00s13aHHOCTE TpaKIaHWHA W pealM3allid €ro MpaB, MPEACTABICHUEM O MaTeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHN, MPOIEIYpP TPaXKIAHCKOTO
oOmiectBa (BBIOOpBI, OMPOCHI W TIp.); TOTOBHOCTBIO K OOCYXACHHIO STHUYECKHUX MpoOlieMm,
CBSI3aHHBIX C MPAKTHYCCKHUM TPUMEHEHHEM JOCTH)KEHUH HAyKH, OCO3HAaHHUEM Ba)KHOCTHU
MOPATbHO-ITHYECKUX TPUHITUIIOB B ICATEIHBHOCTH YUEHOTO.

TpynoBoe BocnHMTaHME: YCTAaHOBKOW HA AKTUBHOE YYaCTHE B PEIICHUU MPAKTHYCCKHX

3alad  MATeMAaTUYECKOW  HANpaBICHHOCTH, OCO3HAHWEM BaXHOCTH  MAaTEMaTHYEeCKOTO
00pa3oBaHUs HA MPOTSHKCHUH BCEH JKU3HM YISl YCICIIHON MPo(eCcCHOHATBHON IEeATETbHOCTH U
pa3BUTHEM HEOOXOJUMBIX YMEHHIA; OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHJIUBUIYAIBHOM
TPAaeKTOPUU 00Pa30BaHMS U KU3HCHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
oTpeOHOCTEH.

DCTEeTUYeCKOe BOCHUTAHHUE. CIOCOOHOCTHIO K O3MOIMOHAIBHOMY M JCTETUYECKOMY
BOCTIPUATHIO MAaTEeMAaTHUYECKUX OOBEKTOB, 3a7ay, PEIICHUU, PacCYKICHHM, YMEHHIO BHIETh

MAaTEMAaTUYCCKHUE 3aKOHOMCPHOCTH B UCKYCCTBC.
HGHHOCTI/I HAYYHOI'O0 TIO3HAHWS. OpI/ICHTaHHeﬁ B JCATCIBHOCTH Ha COBPEMCHHYIO

CHUCTEMY HAy4YHBIX TMPEJCTaBIEHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSI UEJIOBEKa,
npuUpoasl M 0OIecTBa, MOHUMAHHEM MaTEeMaTUYeCKOW HayKu Kak cdepbl 4YelIoBEeYECKOU
JEATETbHOCTH, 3TAOB €€ pa3BUTUS U 3HAUMMOCTH [Jisi Pa3BUTHUS LMBWIM3AIMHU; OBJIaJICHHEM
A3BIKOM MaTeMaTUKU W MaTEeMaTHYEeCKOM KyJIbTYpOHl Kak CpeICTBOM IIO3HAHUS MHpA;
OBJIQJICHHEM MPOCTEHIIMMHU HABBIKAMH MCCIIEOBATENbCKON JEATEIBHOCTH.

duzuyeckoe BocOHUTaHUE, (HOPMUPOBAHHE KYJIBTYPHI 370POBbs M HMOLUHMOHAILHOTO

OJiaronoyiyuusi: TOTOBHOCTBbIO TPUMEHSATh MaTeMaTUYeCKUE 3HaHUS B HUHTEpecax CBOETrO
3JI0pOBBS, BEEHUS 3/10pOBOro o0pa3a *HU3HU (30pOBOE MHUTaHME, COATaHCUPOBAHHBIN PEXUM
3aHATUH W OTAbIXa, peryispHas ¢u3nyeckas aKTUBHOCTH); C(MOPMHUPOBAHHOCTHIO HaBbIKA
peduiekcuu, MpU3HAHUEM CBOETO IIpaBa Ha OMIKMOKY M TaKOro e MpaBa JAPyroro 4yeiaoBeKa.

OKOJIOTUYECKOE BOCIUTAHUE. OPUEHTALMEN HA NPUMEHEHHE MaTeMAaTUYECKHUX 3HAHWUU
JUISL pelIeHus 3a1a4 B 00J1aCTH COXPAHHOCTU OKPY>KAIOLIEeH cpeibl, MIIaHUPOBAHUS TOCTYIIKOB U
OLIGHKM WX BO3MOXXHBIX MOCJIEICTBHH JJIsI OKpY’KaIoLIeW cpelbl; OCO3HAHHWEM TII00aIbHOTO
XapakTepa 3KOJOrMYeCKUX Mpo0seM U MyTei uX petieHus.

JIMYHOCTHBIE  DPE3VIbTAThl, O0ECIEUMBAIOIIME  aJalTalui  o0vyyarolerocs K

HU3MCECHAIONIMMCA YCIIOBHUAM COHI/IaHBHOfI u HDHDO)IHOﬁ Cpcabl.




® TOTOBHOCTHIO K JICHCTBUSIM B YCJIOBUSAX HEONPEIEIEHHOCTH, OBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIeATENIbHOCTh, B TOM YHCIE YMEHHE YYUTHCS y
JIpYyTUX JIOfel, mpuoOpeTaTb B COBMECTHOM JAESITETbHOCTH HOBbIE 3HAHUS, HABBIKM U
KOMIETEHIIMH U3 OIbITA APYTHUX;

® Heo0XOAWMOCTHIO B (JOPMHPOBAHUHU HOBBIX 3HAHUH, B TOM 4YHciie (pOpMyIHpOBaTh UIEH,
MOHSTHSI, TUIIOTE3bl 00 OOBEKTax U SIBICHUSX, B TOM UHUCJIE paHee HE H3BECTHBIX,
OCO3HaBaTh J1e(ULINUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOE
pa3BUTHE;

e CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYID CHUTYallMI0, BOCIHPUHMMATh CTPECCOBYIO
CUTYallMIO KaK BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PELICHUS
U elicTBUA, (GOPMYIUPOBATh U OLICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METATIPEJAMETHBIE PE3VJIbTATDI
MertarnpeaMeTHbIe pe3yJIbTaThl OCBOSHHSI IPOTpaMMBbl yueOHOTo mpeamMeTa «I'eomerpusi»

XapaKTepU3YIOTCSl  OBJIAJCHUEM  VHUBEPCANbHLIMU  NOZHAGAMENbHLIMU  OeliCEUIMU,
VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATbHLIMU PeCyIAMUGHbIMU
oelicmeusmu.

1) Vnusepcanvnvie no3nasamenvHvle Oeilicmeuss obecneuusaiom @Gopmuposarue 0OA308blX
KOZHUMUBHBIX NPOYECCO8 00VUaowmuxcs (0C80eHUe Memo008 NO3HAHUS OKPYICAIWe20 MUupd,
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jloruyeckue aeiicTBUA:

® BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTEMaTUYECKUX OOBEKTOB,
NOHATHH, OTHOIIEHWH MEXAy NOHATHAMH, (OPMYJIUPOBATH OIPENEICHUS TOHSATHIA,
YCTaHABIIMBATh CYIIECTBEHHbIN NMPU3HAK KJIACCU(PHUKALMU, OCHOBAHUA JJIsl 0000IIeHNs U
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

e BOCIpPHUHHUMATh, (OPMYJIUPOBATh U NPEOOpPA3OBBIBATh CYXKICHHS: YTBEpPAUTEIbHBIE U
OTpULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U O0IIUE; YCIOBHBIE;

® BBIBIATHP MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U MPOTHUBOpEUns B (akrax,
JAHHBIX, HAOMIOACHUSAX M YTBEPXKACHUAX; NpeAsaraTb KpPUTEPUH JJs BbISBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUI;

e JleNaTh BBIBOJBI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa30uparh AOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN (MPSAMbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOSITENIbHO HECIOXKHBIE JI0OKa3aTeNbCTBA MaTeMaTHYeCKUX (DaKTOB,
BBICTPAaNWBaTh APryMEHTAIIMIO, MPUBOJIUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE PacCykICHUS;

e BbIOMpaTh crnoco0 pemieHus Y4yeOHOM 3anauu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOAALINA C Y4ETOM CaMOCTOSITEIbHO BBIJIEIEHHBIX
KPUTEPUEB).

Ba3zoBble uccienoBareibckue 1eHCTBUA:
® WCIOJIb30BaTh  BOMPOCHI  KaK  HMCCIIENOBATEIbCKUN  WHCTPYMEHT  TO3HAHUS;
dbopMyIUpOBaTh BOMPOCH], (DUKCHUPYIOIINE MPOTHBOpPEUNE, POOIEMy, CaMOCTOSITEIBHO



YCTaHABIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3y, apryMEHTHUPOBATH CBOIO
NO3HIINIO, MHECHUE;

® [POBOJUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIaHY HECIOXHBIA HKCIEPUMEHT,
HEeOO0JIbIIIOE UCCIIEOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTnyecKoro o0beKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXIy COOOI;

®  CaMOCTOATENILHO (POPMYIHPOBATH OOOOIIEHHUS M BHIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIO/IEHUS, WCCIIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTh MOJYyUYEHHBIX PE3yJIbTATOB,
BBIBOZOB 1 0000IIEHNI;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCa, a TAK)KE BBIIBUTATh MPEAIOI0KECHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ unopmaumeii:

® BBIBIATH HEJJOCTATOYHOCTHh U M30BITOYHOCTh MH(OPMALIUU, TAHHBIX, HEOOXOUMBIX IS
pelleHus 3a1a4H;

e BBHIOMpATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATH HH(GOPMAIIUIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTABICHHUS,

e BBIOMpaTh GopMy IpenacTaBiIeHUs] WHGOPMALMK U WILIIOCTPUPOBATH PEIllaeMble 3a7auu
CXEeMaMH, JuarpaMMaMH, HHOW rpapuKoil 1 MX KOMOMHAIIMSIMH,

® OIEHUBATh HAAEKHOCTh MH(MOPMALMU IO KPUTEPUAM, MPEATIOKEHHBIM YUUTEIEeM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSITENHHO.

2)  Vuueepcanvhvie KOMMYHUKAMUBHblIE OelCmeus. 0becneuusam coopmuposaHHocms
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.
Oo0menne:

® BOCIPHUHUMATHh U (OPMYJIHUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSAMU U LEISIMHU
OOIIeHUs; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOK TOYKY 3pEHHs] B YCTHBIX H
MUCHhMEHHBIX TEKCTax, AaBaTh MOSICHEHMS MO XOAY pEeLIeHHs 3aJa4d, KOMMEHTHPOBATh
MOJTyYEHHBIN Pe3yIbTaT;

e B XxoJie 00CYX/IE€HHUs 3aJaBaTh BOIPOCH! MO CYIIECTBY OOCYX/J1aeMOW TeMbl, IPOOIEMBI,
peliaeMoii 3a/1auu, BbICKAa3bIBaTh UJIEU, HAIlEIEHHbIE HA TIOUCK PEIICHUS; COMOCTABISATh
CBOM CYXKJICHUS C CYKJICHUSMU JAPYTUX YYACTHUKOB JUANOra, 0OHAPYKUBAThH Pa3inyuue 1
CXOACTBO TIO3UIMH; B KOPPEKTHOH Qopme QGOopMyIupoBaTh pa3HOTIACHs, CBOU
BO3PaKEHUS;

® TPEICTaBIATH PE3YJIbTATHl PEHICHUS 3a/1a4M, SKCIIEPUMEHTA, MCCIIEIOBAHUSA, MPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (OpMAaT BBICTYIUICHHS C y4€TOM 3a/Jay MpPE3eHTAlUd U
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:

e [IOHUMAaTh M UCIOJL30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHINBHIyILHOW pabOTHI TpH
pelieHnrn  y4eOHBIX MaTeMaTW4YecKuX 3a7ad; MPUHUMATh 1eTh COBMECTHOMN
NESITENIbHOCTH, TUIAHWPOBATh OPTaHM3AIMI0 COBMECTHOW pPalOTHI, pacupenesiTh BUIBI
paboT, JOrOoBapHBATHCA, OOCYX AATh MPOIECC M pe3ysbTaT paboThl; 0000mAaTh MHEHHS
HECKOJILKHX JIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX GopmMax paboThl (00CykIeHUsI, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U JIp.); BBINOJHITH CBOIO 4acTh PabOTHl U KOOPAMHUPOBATH CBOM JCUCTBHUS C
JIPYTUMH 4YJIEHAMH KOMAaH/IbI; OIEHHBATh KA4eCTBO CBOETO BKJIaAa B OOIIMI MPOAYKT 1O
KpUTEpUSIM, CHOPMYITMPOBAHHBIM YUYACTHHKAMH B3aUMOJICHCTBHS.



3) Vuueepcanvuvie pezynamuenwvie Oeticmeus odecneyugarom @GopmMuposaHue CcmbiCI08bIX

YCmAaHOB0OK U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusanus:
CaMOCTOSITENIbHO COCTAaBJATh IUIAH, AITOPUTM pELIEHUS 3aJauyd (WU €ro 4acthb),
BBIOMpPATh CIOCOO pemieHHus C Y4YETOM HMEIOMIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBaTb U KOPPEKTUPOBATH BAPUAHTBHI PEIICHHUN C y4ETOM
HOBOH MH(}OpMAIIH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMM CaMOINPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa pelIeHUs
MaTeMaTHYeCKOM 3aJa4uHu;
IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPU PEIUICHHUM 33]a4d, BHOCUTH
KOPPEKTHBBI B JESATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE pe3yjbTaTa ACSATEIbHOCTH IOCTABICHHON LEIU U YCIOBUSAM,
OOBSACHATH NPUYUHBI JOCTHKEHUS WIK HEAOCTHIKEHUSI L€, HAXOAUTh OINOKY, 1aBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY.

[NPEAMETHBIE PE3YJIBTATHI
OcBoenne yuebHOro kypca «I'eomerpusi» Ha ypoBHE OCHOBHOI'O 00OILIero oOpa3oBaHUs

JOJKHO 00ecreunBaTh JOCTHKEHUE CIEAYIONIUX MPEAMETHBIX 00pa30BaTeNbHbBIX PE3YIbTaTOB:
7 KJ1ace

Pacnio3HaBaTh HW3yueHHbIE TIE€OMETpHUUYECKHE (UTYpbl, OINpelNeNiaTh HX B3aUMHOE
pacroyio’)keHre, H300paxkaTb TIe€OMETpUUYECKHe (UTYphl; BBIIOJIHATH UYEPTEKH 10
yCIIOBUIO 3anadyd. V3MepsATh JMHEWHBIE M YIVIOBBIE BEIWYMHBL. Pemate 3agaun Ha
BBIYKCIICHUE JITIUH OTPE3KOB U BEJIUYMH YIJIOB.

Jenatb rpyOy10o OLIEHKY JTMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B peaslbHOM JKH3HH,
pa3sMepoB MPHUPOJHBIX 00BEKTOB. Pa3nmuyare pasmepsl 3TUX OOBEKTOB IO MHOPSAKY
BEJINYUHBI.

Ctpouts 4epTekH K FeOMETPUYECKHUM 3a/1adaM.

ITonb30oBaTbcsd NpHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIONb30BATh IPU3HAKU H
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

IIpOoBONTE JTIOTHUECKUE PACCYKICHHS C UCIIOJIb30BAHMEM IT'€OMETPUIECKUX TEOPEM.
ITonp30BaTbCs NpPU3HAKAMU PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJbHHUKOB, CBOMCTBOM
MEJUaHbl, MPOBEACHHOW K THIIOTEHY3€ IPAMOYTOJIbHOIO TPEYrOJIbHUKA, B PELICHUH
FeOMETPUYECKHX 3a/au.

OnpenensaTh MapajijieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cexymas. Onpenenars napauleIbHOCTh MPSMBIX C TOMOLIBI0 PABEHCTBA PACCTOSIHUM OT
TOYEK OJHOM IPSIMOM 10 TOUYEK IPYroM IMPSIMOM.

Pemars 3amaun Ha kiieT4aroii Oymare.

[TpoBOIUTH BBIYMCICHHUS W HAXOAWTh YHCIOBbIe M OyKBEHHBbIE 3HA4YEHHS YIJIOB B
FEOMETPUYECKUX 3aJadaX C MCIOJb30BAaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, O0Opa3oBaHHBIX TMpPH MEPECcCeueHUH JBYX
NapajuleIbHbIX MPSAMBIX CEKyIleH. Pemare mpakTnueckue 3a1a4y Ha HaX0KICHHUE YIJIOB.
Bnazners moHATHEM reOMETPHYECKOTO MECTa TOYEK. YMETh ONpeeNsiTh OHCCEKTpHCY
yIJla ¥ CEPEIMHHBINA MEPIEHAUKYIISIP K OTPE3Ky KaK T€OMETPUUECKHE MECTA TOYEK.



@opMyIMPOBATH ONPENEICHHUs OKPYKHOCTH M Kpyra, XOpIbl U JUaMeTpa OKPY>KHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKCTBA IIPU PEILIECHUU 3aad.
Bnagers moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbBHHKA OKPYKHOCTH, YMETb HaXOIUTh €&
neHtp. Ilosnb3oBaTbecst (pakTaMum O TOM, 4YTO OHCCEKTPUCHI YIJIOB TPEYrojbHHUKA
IIEPECEKAIOTCS B OTHOM TOUYKE, U O TOM, YTO CEPEAUHHBIC NEPIEHAUKYJIISAPBI K CTOPOHAM
TPEYTroJbHUKA IIEPECEKAIOTCS B OAHON TOUKE.

Bnagers noHATHEM KacaTEIBHOM K OKPY)KHOCTH, IIOJb30BaTbCsl TEOPEMOH O
NEPIEHIUKYJIAPHOCTH KacaTeNbHOM U paguyca, IPOBEAEHHOIO K TOUKE KACAHUS.
[Tosmp30BaTbecAd  MPOCTEMINMMU TIE€OMETPUYECKMMM HEPAaBEHCTBAMH, IIOHUMAaThb HX
IIPAaKTUYECKUM CMBICIL.

HpOBOI[I/ITB OCHOBHBIC T€COMCTPUYCCKUEC ITOCTPOCHUA C IIOMOIIBIO HUPKYJIIA U JIMHEHKM.

8 kiaacce

PacriozHaBaTh OCHOBHBIE BMJIbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJb30BATHCA MX
CBOICTBaMM P PELIEHUH F€OMETPUUECKUX 3ajau.

[IpuMeHsTh CBOMCTBA TOYKM IEPECEUEHMs] MEIUaH TpEeyrosibHUKa (LIEHTpa Macc) B
pelleHNH 3a1ay.

Bnagetrs nonatueM cpeiHel TMHUM TPEYToJIbHUKA U TPANeLUuu, IPUMEHITh X CBONCTBA
IpU peleHuH reoMeTpudeckux 3anad. Ilonp3oBarbes Teopemoit daneca u Teopemoit o
IPONOPLHUOHATIBHBIX OTPE3KaX, IPUMEHSATh UX Ul PELICHUs IPAKTHYECKUX 3a]1ay.
[TpyMeHsTh IPU3HAKU [10100MS TPEYTOJIbHUKOB B PELICHUH N'€OMETPUUECKHUX 3a/1a4.
[Tons3oBatbess Teopemoii Iludaropa Uit pelieHUs FeOMETPUUECKUX U MPAKTHUYECKUX
3aga4. CTpOUTh MAaTeMAaTUYECKYH0 MOJENb B MPAKTUYECKHX 3aJadyax, CaMOCTOSTEIBHO
JIENIaTh 4YepTEXK U HAXOAUTh COOTBETCTBYIOUINE UTUHBI.

Bnaners moHATHMSAMH CHHYyCa, KOCHHYCa M TaHI€HCA OCTPOrO yIJla MNPSMOYTOJBHOTO
TpeyrojabHuKa. [1071630BaThCS 3TUMHU MOHITUSIMH IS PEIIEHUS TPAKTUYECKUX 3ajau.
Bbuucnare  (pa3auuyHbIMM - clIOCOO0aMHM)  IJIOLIAAb  TPEYrojbHMKA W IUIOIIAIH
MHOTOYTOJIbHBIX (puryp (mosib3ysch, rie HEOOXOAMMO, KaylbKyisTopoMm). [IpumeHsTH
MOJTy4YE€HHbIE YMEHMSI B IPAKTUYECKUX 3a/1ayax.

Bnagers NOHATHSAMM BIHCAaHHOTO U IIEHTPAJIbHOIO YIVIA, HMCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIVIaxX MEXAY XOpJaMH (CEeKyIIMMM) M yrjie MeXay KacaTeJIbHOW U
XOpAOH IIPU PElIEHNU T€OMETPUUYECKUX 3a/1ad.

Bragerh nmoHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATh CBOWCTBA OMHCAHHOIO
YEeThIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[TpuMeHsTh MoNy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUeCKUe MOJIETH IS
3aja4 peajbHOW >KM3HU U MPOBOJUTH COOTBETCTBYIOLIUE BBIYHUCICHHUS C MPUMEHEHUEM
no100Ust U TPUTOHOMETPUH (TI0JIB3YSCh, 1€ HEOOX0IUMO, KaJIbKYISITOPOM).

9 kjacc

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAWTh C HX ITOMOIIBIO
pa3IMYHBIE DJEMEHTHI MPSIMOYTOJBHOTO TPEYTOJbHUKA («PEIIeHUE MPSIMOYTOIbHBIX
TPEYTrOIbHUKOB»). HaxomuTh (C MOMONIBI0 KadbKYJSATOpA) IJIMHBI W YTABI I HE
TaOIUYHBIX 3HAYEHHUIA.



[Tonb30BaTbes  ¢GopMylaMu  NPUBEACHUS W OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOXKJIECTBOM  JUIsl HAXOXKIEHUS  COOTHOUICHMM MEXIY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcmons30BaTh TEOPEMBI CHHYCOB U KOCHMHYCOB JJIs1 HAXOXACHUA Pa3JIMYHBIX 3JIEMCHTOB

TpPEyrojbHUKa («pelieHue TPEYroJbHUKOB»), TMPUMEHATh HMX NpU  PELICHUU
FeOMETPUUYECKUX 3a7au.
Bnagers nonsitusMu 1mpeoOpa3oBaHUs 1OA00MSA, COOTBETCTBEHHBIX 3JIEMEHTOB

no00HBIX Quryp. [lonb30BaThCsi CBOHCTBaMHU MOMOOMST MPOM3BOJIBHBIX (PUTYp, YMEThH
BBIYUCIISATH JITMHBI M HAXOJUTh YIJIbI Y TOAOOHBIX Guryp. [IpuMeHsITh cBOMCTBA TOA0OHS
MoAoOHBIX GUTYp B

B IIPAKTHYCCKUX 3ajaydax.

OKpPYXKaroIleM MUpe.

YMeTh NOpUBOAUTH TMPUMEPHI

[Tonb3oBaTbes TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB
CEKYLIUX, O KBaJIpaTe KacaTeabHOM.

[Tonp30BaThbCcst BEKTOpaMH, IOHUMATh HX T'C€OMETPUYCCKUM M (PU3HMYECKUN CMBICI,
NPUMEHATh HMX B PEIICHUH T'C€OMETPUYSCKHX M (U3MYECKUX 3anad. IIpumeHATh
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JJIs1 HAXOKCHHUS JIJIMH U YIJIOB.

[Tonp30BaTbCcsi METOJOM KOOPJAMHAT Ha IUIOCKOCTH, HPUMEHSITh €ro B pPEIICHUU
FeOMETPUUYECKUX U MPAKTUYECKUX 3aa4.

BrageTs nMoHATHUAMM MPaBUIBHOIO MHOTOYT'OJIBHHUKA, JJIMHBI OKPY>KHOCTH, JUIMHBI TyTH
OKPY>KHOCTH M paJMaHHON MEpHI yIiia, YMETh BBIUYUCIATH IUIOMIAAb KPyra U €ro 4acTei.
[IpuMeHATh MOTyYEHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Haxoauth ocu (uiu 1IEHTPBI) CUMMETPUU (UTYpP, MPUMEHATh ABMXKEHUS IIOCKOCTH B
IIPOCTEUIINX CIIyYasiX.

[IpuMeHATh MOTyYEHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE MOJEIH ISt
3a/1a4 peajbHON JKU3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIUMCIEHUS C MPUMEHEHHEM
mogoous u byHKIMIA rae HeoO0XOomguMo,

TPUTOHOMETPUYECKUX (monb3ysich,

KaJIbKYJIATOPOM).

TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O ITPEAMETA «I'EOMETPU»

7 kaacc
Ha3Baumue OcHoBHOE OcHOBHBIE BHBI DJIeKTPOHHbIE
pasnaesa (Tembl) coepkaHue NAeSITeJIbHOCTH 00y4aAK0IINXCs (ungposbie)
Kypca (4HMci10 o0pa3oBaTe/bH
4acoB) ble pecypchl

Ipocreiimmue [Tpocreiitme dopmyaupoBaTh OCHOBHBIE | https://resh.edu.ru
reoMeTpu4YecKne | TeOMETPUUYECKUE MOHATHSI U ONPEEIICHUS. https://sferum.ru
¢urypsi OOBEKTHI: ToukH, | Pacmo3naBarhb H3YYEHHBIE | httns://www.yakla
U UX CBOICTBA. IpsIMBIE, JIY4YU U TEOMETPUUECKHE ¢burypsl, SS.TU
HN3mepenue YIJIbl, MHOTOYTOJIbHUK, | ONpedesiTb UX  B3aUMHOE | —
reoMerpuyeckux |JsomaHas. CMeXHBIE M | PACIONIOKEHHE, BbINOJHATH
BeJIMYMH BEPTHUKAJIbHBIE YIJIBL. YEepTEX M0 YCIOBHIO 3a7a4u.
(14 gyacoB) Pa6ora c npocreitmiumu | [IpoBoauTh IpocTenIne

YepTeKaMH.
N3MepeHnne nMHENHBIX

IIOCTPOEHHMS C IOMOILIBIO
LUAPKYJIS ¥ JIMHEVKN.

U YIJIOBBIX BeduduH, | U3MepATL  JUHEWHBIE U
BBIUMCJIEHHE OTPE3KOB | YIJIOBBIE BEJTMYHUHBI
u yrioB. IlepumeTp ¥ | reOMETPUUYECKUX u
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II01IAb dburyp,
COCTaBJICHHBIX u3
IPSIMOYTOJIbHHUKOB.

MPAKTUYECKHX OOBEKTOB.
Onpeaensits «HAa  Tha3»
pa3Mepbl pealbHBIX OOBEKTOB,
NPOBOAUTH TPYOyI0 OLEHKY
UX pa3MepoB.

Pematn 3a1a4n Ha
BBIYMCIICHUE JUIMH OTPE3KOB U
BeIMYMH  yrioB.  Pemartnb
3a/1a4u Ha B3alMHOE
pacrosoxxeHue
TEOMETPHUECKUX PUTYP.
IIpoBoauTs Ki1accudukaiuio
YIJIOB, BBIYHCJISATH

JUHEHHbIE u YIJIOBBIE
BEJIUYUHBI, NPOBOJAUTH
HEOOXOJMMbIEC JTOKa3aTeIbHbIE
paccyxeHus. 3HAaKOMHUTBCS €
ucropuei pa3sBUTHS
TEOMETPHH.

TpeyroibHuKu
(22 yaca)

[Tonatne o paBHBIX
TPEYTOJIbHUKAX u
HEpBUYHbIC
NpeCTaBICHUS 0
paBHbIX
(KOHTPYIHTHBIX)
durypax. Tpu
NpU3HAaKa  paBEHCTBA
TPEYTOJIbHUKOB.
IIpu3Haku  paBeHCTBa
IPSMOYTOJIbHBIX
TPEYTOJILHUKOB.
CBolicTBO MENaHbI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.
PaBHOOe1peHHbIE U
PaBHOCTOPOHHHE
TPEYTOJILHUKHY.
IIpu3Haku U CBOMCTBa
pPaBHOOEPEHHOTO
TPEYTOJIbHUKA.
ITpotus OobLIeit

CTOPOHBI TPEYTOJIBHUKA
JSKUT OONBLINHA YTod.
IIpocreiimne
HEPaBEHCTBA B
T€OMETPHUH.
HepasenctBo
TPEYTOJIbHUKA.
HepaBeHCTBO 10MaHOM.
IIpssMoyTONBHBIN
TPEYTOJIbHUK C YIJIOM B
30°. I1epBbie TOHATHS O

Pacno3HaBaTh mapel paBHBIX
TPEYTrOJIbHUKOB Ha TOTOBBIX

gyepTekax (¢ yKazaHuem
IPU3HAKOB). BeiBoauTh
CJIEICTBUSA (paBeHCTB

COOTBETCTBYIOIINX AJIEMEHTOB)
U3 PABEHCTB TPEYIrOJbHUKOB.
®Dopmy.IMpOBaTh
OIIpEeCIICHUS:
OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO,
MPSIMOYTOJIBHOTO,
paBHOOEPEHHOTO,
PaBHOCTOPOHHETO
TPEYTOJIbHUKOB; OUCCEKTPHCHI,
BBICOTBHI, MeIUaHbI
TPEYroJbHUKA; CEPEAUHHOIO
NEPIIEHIUKYJIApa OTpE3Ka,
nepuMeTpa TpeyrojbHUKA.
®opMyIMPOBATH CBOWCTBA U
MPU3HAKU  PaBHOOEIPEHHOIO
TPEYroJIbHHUKA. Crpournb
YepTexXH, pelmaTh 3aJa4M C
ITOMOLIBIO HaXO0XACHHUS
PaBHBIX TPEYTOJILHUKOB.
IIpuMeHsaTH MPU3HAKU
paBeHCTBA MPSIMOYTOJbHBIX
TPEYroJIbHUKOB B 3ajadax.
Hcnoan3oBarth nudpoBbie
pecypcsl Il HMCCJeI0BaHUSs
CBOMCTB H3y4yaeMbIX QUTYP.
3HAKOMHUTBCSI C HMCTOpHEN
pPa3BUTHSL TEOMETPHH.

https://resh.edu.ru
https://sferum.ru
https://www.yakla
SS.ru
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J0Ka3aTCiabCTBAX B

TEOMETPHH.
IMapanienbHbie [TapannensHbie ®opmyaupoBaTth  moHsTHe | https://resh.edu.ru
NnpsiMble, CyMMa IpsIMbIE, MX CBOWCTBA, | MAapaJUIEIbHBIX npsAMBIX, | https://sferum.ru
yIJIOB ITareii [OCTYyJaT | HAXOAHUTh IPAKTHYECKME | hitns://www.yakla
TPeyroJibHUKAa EBknupa. Hakpect | npumepsl. M3yuathb cBoOMCTBa SS.1U
(14 yacoB) Jexaniue, yrioB, OOpa3oBaHHBIX 0pH |~

COOTBETCTBEHHBIE U | IEPECEYEHUN  NapajuIeIbHBIX

OJHOCTOPOHHHE  YIUIBI | IpsAMBIX cexyuieil. IIpoBoauTs

(oGpa3oBaHHbIE IIpH | 10KAa3aTeJbCTBA

[epeceYeHU NapajuIeIbHOCTU ABYX MPSMBIX

NapaJUIEIbHBIX MPSMBIX | € IIOMOLIBIO YTJIOB,

CEeKyILEeH). [Tpu3Hak | 06pa3oBaHHBIX npu

[apajuIeIbHOCTU IIEPECEYCHUM OTUX HPSIMBIX

HPSAMBIX TpeTbeH NpsAMON. BbluMCaATH

qyepes PaBEHCTBO | CyMMY YIJIOB TPEyTOJIbHHKA W

pacCTOAHUN OT TOYEK | MHOroyroibHuka. HaxoaurTs

OIHOW  MpsIMOM  JI0 | YMCIOBblE U OYKBEHHBIE

BTOPOU INPSIMOM. 3HAYCHUS yIJIOB B

Cymma YIJIOB | TEOMETPUYECKUX  3ajadax C

TpPEeyrojbHUKa U | UCIIOJIb30BAaHUEM TEOPEM O

MHOT'OYT'OJIbHUKA. CyMME€ YIJIOB TPEyTOJIbHMKA U

Buemnue YIJIbl | MHOTOYTOJIBHUKA.

TPEyrOJIbHUKA. 3HAKOMHUTBCS C HMCTOpHeEH

pa3BUTHSL TEOMETPHH.

OKpy:KHOCTH OKpy>XKHOCTb, XOpAbl U | DOPMYJIUPOBATH https://resh.edu.ru
U KpYyT. JUaMETphlI, UX | ONPEeNeJICHUA:  OKPYXHOCTH, | https://sferum.ru
I'eomerpnueckne | cBoiictBa. KacarenpHas | Xopapl, JuameTpa ¥ | https://www.vakla
MOCTPOEHHUSA K OKPYXKHOCTH. | KAcaTe/IbHOH K OKPYXKHOCTH. | (o
(14 gacos) OKpy’KHOCTB, HN3zyuyars ux CBOMCTBA, | —

BIIUCAHHAs B  YTOJ. | IPU3HAKU, CTPOUTDH YEPTEKHU.

[TonsTue 0 I'MT, | HccaemoBatb, B TOM 4YHCIE

MNPUMCHCHHUC B 3aa4ax.

buccekrpuca u
CEepPEIVHHBIN
NEPIIEHIUKYJIAP KaK
T€OMETPUUYECKHE MeECTa
ToueK.  OKpY¥KHOCTb,
ONMCaHHas OKOJIO
TPEYrOJbHUKA.
Bnucannas B
TPEYrOJIbHUK
OKPY>KHOCTb.

[Tpocreiimue 3axaun Ha
MIOCTPOCHHUE.

HCIO0JIB3YS un¢pposbIe
pecypcenl: OKPYXHOCTb,
BIIUCAaHHYI0 B yroJI; IIEHTP
OKPYXHOCTH, BIIMCaHHOH B
yIroj; pPaBEHCTBO  OTPE3KOB
KacaTesbHbIX. Mcenoab3oBaTh
MeTOoj I'MT Jinic:
JIOKa3aTeNbCTBA  TEOPEM O
repeceyeHu OuccekTpuc
yTJIOB TpEeyrojbHUKa U
CepeIMHHBIX

MEPIEHIUKYIISIPOB K CTOPOHaM
TPEYrojbHHUKa C  IOMOIIBIO
I'MT. OBJ1ageBaThL
NOHATUSIMU  BIHMCAHHOM U
ONMCaHHOU OKPY’KHOCTEHN
TPEyrojbHHKA, HAXOAUTh
LEHTPbl AITHUX OKPYKHOCTEH.

Pemrars OCHOBHBIE 3a1a4U HA
MOCTPOEHME: yIIIa,
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pPaBHOTO JTAHHOMY;
CEPEIMHHOIO MEePIEeHIUKYIIpa
JJAHHOTO  OTpe3Ka; MpPsMOM,
NPOXOJSIIEH 4Yepe3 [IaHHYIO
TOUYKY W TNEPIECHIUKYIISIPHON
JTAHHOM TIPSIMOI; OMCCEKTPUCHI
JTAHHOTO yTJjia; TPEYroJIbHUKOB

[0 PAa3JIMYHBIM  3JEMEHTaM.
3HaKOMHMTBCS € HCTOpHeil
pa3BUTHS TEOMETPUH.
IloBTOpEHUeE, [ToBTOpeHue u | Pematb 3a/1a4u Ha | https://resh.edu.ru
00001eHue 0000111€HHEe OCHOBHBIX | IOBTOPEHUE, https://sferum.ru
3HAHMH MOHATUH M  METOJOB | MIUIIOCTPUPYIOILHE CBA3M | hitps://www.yakla
(4 gaca) Kypca 7 kiacca. MEKIly PasNIUYHBIMH HACTAMH | o )
Kypca.
8 ki1ace
Ha3sBanmue OcHoBHOE OcHOBHBIE BH/BI DJIEeKTPOHHbIE
pasnesa (TemMbl) coJepkaHue AeAITeJIbHOCTH 00YYAKIIHNXCS (ungposBbie)
Kypca (4Hc10 o0pa3oBaTe/bH
4acoB) ble pecypchl
Yerpipéxyroabuu | [Tapamnenorpamm, ero | MU3o0paxkars m HaxoauThb Ha | https://resh.edu.ru
KH NPU3HAKU W CBOMCTBA. | 4epTekKax YETBIPEXYTOJBHUKH | https://sferum.ru
(12 yacoB) Yacthsle CIlydad | pa3sHBIX BHJIOB M MX JIIEMEHTHL. | https://www.yakla
napaiesiorpaMMoB ®opmy.upoBaTh Ss.Tu
(IpsAMOYTOJIbHUK, onpeaeJIeHUus: -
poM0, KBajapar), UX | mapaierorpaMmma,
NpPU3HAKW U CBOMCTBA. | MPAMOYIOJIbHHKA, pomoOa,
Tpaneuus. PaBHoOoOKas | kBajpaTa, TparnenuH,
u IpsIMOYTOJIbHAS | paBHOOOKOM Tparneuuy,
Tpanmeuuu. Y JBOCHHE | IPAMOYIOJIbHOU Tparnenuu.
MeJMaHBbI. Joka3biBaTh "
LlentpanbHas HCNOJb30BATH NPHU pelleHnH
CUMMETpHSL. 3aja4 IpU3HAKU U CBOMWCTBA:
napaJsenorpamma,
MPSIMOYTOJIbHUKA, pomoa,
KBaJpaTa, TparnenuH,
paBHOOOKOM Tparneuuy,
IPSMOYTOJIHOM Tparnenuy.
IIpuMeHsATH METOX YIBOCHUS
Me/IMaHbl TPEYTOJbHUKA.
Hcnoan3oBarh nudpoBbie
pecypcsl s MCCIEN0BAHUSA
CBOMCTB U3y4yaeMbIX QUTYP.
3HAKOMHUTBCSI C HMCTOpHEN
Pa3BUTHSL TEOMETPHH.
Teopema ®@aneca | Teopema @Daneca wu | [IpoBoauTh mocTpoenusi c | https://resh.edu.ru
7 TeopemMa 0 | TeopeMa 0 | IOMOLIBIO HHpKyJIfIHHHHeP'IKPI https://sferum.ru
NPONOPUUOHAIIBH | TPONOPIMOHAIBHBIX C  MCIOIB30BAHHE  TEOPEMBI | hitps://www.vakla
bIX 0Tpe3Kax, | OTPe3Kax. Cpennsisi | @aneca U TEOpEMBl O SS.TU
noxo0HbIE JUHUS _ TPEyroJbHHUKA. | MPONOPIMOHAIBHBIX OTpe3Kax, | —
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TPEYroJIbHUKH Tpanenus, €€ cpensss | CTPOUTH YEeTBEPTHIN
(15 yacoB) JIMHUSL. MPOMOPIIMOHATILHBINA OTPE30K.
[IponopumonanbHbIE I[IpoBoauTh [0KA3ATEJIHCTBO
OTPE3KH, IOCTPOEHUE | TOrO, 4TO MeJIMaHbl
4EeTBEPTOIO TPEYTOJIbHUKA NIEPECEKAIOTCS B
MPONOPLUUOHAIBHOTO OJIHOM TOYKE, U HAXOAUTh
OTpe3Ka. CBoiicTBa | CBA3b C  LEHTPOM  Macc,
LEHTpa Mmacc B | HAXOAUTH  OTHOUICHUE, B
TPEYTOJIbHUKE. KOTOPOM  MEAMAaHbl  JENATCA
[ToxoOusIe TOUYKOH Ux MEepECECUCHMUS.
TpeyrojibHUku. Tpu Haxoautsb o100HbBIE
MIPU3HAKa nonodus | TpEYroJbHUKM HAa  TOTOBBIX
TPEyTroJIbHUKOB. yeprekax c yKa3aHUueM
[IpakTrueckoe COOTBETCTBYIOIIMX IPHU3HAKOB
IIPUMEHEHUE. nonobus. Pemars 3agaum Ha
NoJOOHBIE  TPEYTOJbHUKH C
IIOMOILBIO  CAMOCTOSITEJIBHOTO
IIOCTPOEHUsI  4YepTexed |
HaXOXK/JECHUS 101I00HBIX
TpeyrojbHUkoB. IIpoBoauTh
A0KA3aTeIbCTBA c
UCIIOJIb30BAHUEM  IIPU3HAKOB
nonobus. Jloka3piBaThb TpU
MpU3HaKa mogoous
TpeyroibHUKOB. IIpuMeHATH
MOJIyYCHHBIE  3HAHUS  TpU
pPELIEHUH TE€OMETPUUYECKUX U
MPAKTUYECKUX 3a/1a4.
3HAKOMHUTBCSI C HMCTOpHEH
pa3BUTHUS TEOMETPHUH.
IMnomans. [Toustue 00 o6miei | OBiaxeBaTh  nepBUYHBbIMH | hitps://resh.edu.ru
Haxoxnenue TEOPUH IUIOMIA/M. | MpeacTaBJaeHusiMu o0 obmel | https://sferum.ru
iomanen DopmyIibl IUISL | TEOpUM  TUIOIMIand  (Mephl), https://www.yakla
TPEyroJibHMKOB MJI0ILAN ¢popmyanposars CBOMCTBa SS.TU
" TPEYroJbHUKA, TUIOILA/H, BBISICHATD ux
MHOIOYIO0JIbHBIX | IMapajuIeIorpaMMa. HarJSTHBIA CMBICT. BBIBOAUTH
¢uryp. [lnomaagu | OTHOMEHWE TUIOMIANAEH | HOPMYIIBI MJIOIAIU
NMoA00HBIX (pUryp | TpEeyroJIbHUKOB C | mapajurenorpamma,
(14 gyacoB) o01mMm OCHOBAHHWEM | TPEYTrOJIbHUKA, Tpameuuu Hu3
WK o01el BBICOTON. | (hopMyIIbI IJI0IIA AN
Brruucnenue MpSMOYTOJbHUKA  (KBajpaTa).
IJIOMIAJEH CIOKHBIX BeiBoguThH (hopMyIbI
buryp uepes pazOueHue | IIOMIAIN BBIITYKJIOTO
Ha 4aCTH U IOCTPOEHHUE. | YETBIPEXYTOIbHUKA yepes

[Tnomamn ¢uryp Ha

KJIETYaTOU Oymare.
[Tnomanu  moMOOHBIX
¢uryp.  Borumncinenue
ionaien. 3agauu ¢
[TpakTyeckum
COJIEp/KaHUEM.
Pemnrenue 3a71au c

AuaroHajinu " yrojd MExKAy

guMu. HaxoauThs 1miomagn
¢buryp, u300paXEHHBIX Ha
KJIETYATOU Oymare,
UCNOJb30BATh pa30ueHre Ha
9acTH " JIOCTPOCHHE.
Pa3ouparnb NpUMepbI
WCTIOJIH30BAHUS
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INOMOIIBIO METOJAa

BCIIOMOTATEJILHOU  ILJIONIagu

BCIIOMOTATEIILHON JUTSL PEIICHUST TEOMETPHYECKIX
TUTOIIA/IH. 3agauy. HaxoaurTh I1uIOIIaIM
OT00HBIX dburyp.
Boruucasits TLTOLIATH
pa3IMYHBIX ~ MHOTOYTOJIbHBIX
¢uryp. Pemarh 3agaum Ha
IIOIIAAh C  TPaKTUYCCKUM
COJIepKAHUEM.
Teopema Teopema Iludaropa, eé | JlokaspiBaTh teopemy | https://resh.edu.ru
IMudaropa JI0KA3aTeIIbCTBO u | [ludaropa, mcnmosb3oBath €€ | https://sferum.ru
U HaYaJja npuveHenne. OOpatHas | B IPAKTHYECKHX BBIYUCICHUSX. | hitns:/www.vakla
TPUTOHOMETPUH | Teopema [Mudaropa. | dopmympoBaTh Ss.IU
(10 gacoB) Omnpenenenue OIpeeIeHUs —
TPUTOHOMETPHYCCKUX | TPUTOHOMETPHUYCCKHIX
(GyHKIUA OCcTpOro yria, | GyHKIUHA  OCTPOro  yria,
TPUTOHOMETPHUYCCKUE | MPOBEPSATh HUX KOPPEKTHOCTb.
COOTHOIIICHUS B MPsiMO- | BeIBoANTH
YTOJILHOM TPUTOHOMETPHUYCCKHUEC
TPEYTOJIbHUKE. COOTHOIIICHUS B
OcHoBHOE IPSIMOYTOJIBHOM
TPUTOHOMETPHUYECKOE | TPEYTOJIbHUKE.
TOKIECTBO. HccnenoBarh  COOTHOIICHUS
COOTHOILICHUST MEKAY | MEKIY CTOpPOHAMH B
CTOpPOHAMH B IPSIMOYTOJIBHBIX
IPSIMOYTOJIBHBIX TPEyroJibHUKaX ¢ yriamu B 45°
TPEYroJbHUKaX C u 45°;30° u 60°.
yrmamu B 45 wm 45°; | Mcnoab3oBath (bopmyb
30" u 60°. NMPUBEJACHUS W  OCHOBHOE
TPUTOHOMETPHUYECKOE
TOXJAECTBO JUISI HaXOXJICHUS
COOTHOIIICHUN MEXIY
TPUTOHOMETPHUYCCKUMH
GbyHKIHSIMA Pa3INIHBIX
octpbix yrioB. IlpumeHSITH
MOJIyYCHHBIC 3HAHUS U YMEHUS
IpU PEIICHUH TPAKTHYECKUX
3ajad. 3HAKOMUTBCS c
ucropuen pa3BUTHUSA
TC€OMETPHH.
Yribl B | Briucannsie u | @opmMyaupoBaTh  OCHOBHBIE | https://resh.edu.ru
OKPYKHOCTH. [EHTPAJIbHBIC YTJIbI, OIpeleNeHns, CBA3aHHBIE C | https://sferum.ru
Brnucanubie yToJ MEXJy | yIIaMu B Kpyre (BIMCaHHBIA | hitns:/www.vakla
W ONUCAHHBbIE KacaTeJIbHOU M XOPJIOH. | yroJi, IEHTPAIbHBIA yro). Ss.IU
YeThIPeXyrojbHu | Yriael Mexay xopaamu | HaxoauTh BIHCaHHBIC YIIIBL, |~

ku. KacareabHbie
K OKPYKHOCTH.
Kacanmne
OKPY:KHOCTEl

(13 yacoB)

u CEKYLIUMU.
Bnucannsie H
OINMCAHHBIEC YETHIPEX-

YTOJIbHUKH, 1704
MPU3HAKU U CBOMCTBA.
[Ipumenenue 3THUX
CBONMCTB INpPH PpELICHUU

ONMMpAIOIINECs HAa OJHY AYTY,
BBIYUCJIATH YIJIbI C TIOMOIIBIO
TEOpPEMBbl O BIMCAHHBIX YIJIAX,
TEOPEMBI 0 BIIUCAHHOM
YETBIPEXYTOJIbHUKE, TEOPEMBI
0 IIEHTPAJILHOM YTJIE.

HUccaenoBarb, B TOM YHCIE C
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TCOMCTPHUUYCCKUX 3aa4.

B3anmuoe
pacrmoyioKeHue  JABYyX
okpyxHocTeld. Kacanue
OKPYXHOCTEH.

IIOMOLIBIO U(PPOBBIX
pecypcoB,  BIUCAaHHBIE W
OTMCaHHbIC
YeTHIPEXYTOJIBHUKH,

BbIBOJMTb WX CBOWCTBA W
npusHaku. Mcnosb3oBath 31U
CBOMCTBA U IIPU3HAKU IIPH
pEILICHNN 3aJau.

IloBTOpEHUE, [ToBTOopenue ocHoBHBIX | Pemarts 3a/1a41 Ha | https://resh.edu.ru
00o0menne MOHATUH U  METOJ0B | IOBTOPEHUE, https://sferum.ru
3HAHUH KypcoB 7 U § KJIacCOB, WUTIOCTPUPYIOLLINE CBA3M | hitps://www.yakla
(4 gaca) 000011ICHIE 3HAHUM. MEKIly PasNIUYHBIMH HACTAMH | o )
Kypca.
9 kJaacce
HasBanmue OcHoBHOE OcHOBHBIE BH/BI DJIEeKTPOHHbIE
pa3naesa (TemMbl) coJepkaHue AeSITeJIbHOCTH 00yYAK0IIHNXCS (uudpoBbie)
Kypca (4uci10 o0pa3oBaTeibH
4acoB) ble pecypchl
Tpuronomerpusi. | Onpexnernenue ®opmyaupoBaTh https://resh.edu.ru
Teopembl TPUTOHOMETPUYECKUX | ONpeAe/eHUus https://sferum.ru
KOCHHYCOB " | QyHKUUNA YTIOB OT 0’ | TPUTOHOMETPHYECKHX https://www.yakla
CHHYCOB. no 180°. Kocunyc wu | QyHKUMH TymbIX M IIPAMBIX SS.TU
Pemenue CHHYC  NpsAMOro u | YIJioB. BbIBOAMTBH Teopemy m Jmath-
TPEYrojbHUKOB TyIOTo yria. TeopeMa KOCHUHYCOB U TCOPEMY CUHYCOB Nttps.//math- )
(16 4acos) KOCHHYCOB. (c  pamuycoM  ONMCaHHOMN oge.sdamgia.ru
(O606mEHHasN) OKPYHOCTH). Pemartnb
TeopeMa CHHYCOB (C | TP€YTOJIbHUKH. Pemiartn
paguycoM ONMCAaHHOW | TPAKTHYCCKHE 3a/1a4y,
0pr>I<HOCTI/I). CBOIAIIMUECSS K HaAXOXIACHUIO
HaXQ)K;[eHHe JUIMH | Pa3JIMYHBIX JJIEMCHTOB
CTOPOH H  Beau4uH | TPCYTOJIbHHUKA.
YIJIOB TPEYTOJIbHUKOB.
dopmyna TTOIIAaU
TPEYroJbHUKAa  uepe3
JIB€ CTOPOHBI U YTOJ
Mexnay Humu. Gopmyna
TJIOIIATH
YEeTHIPEXYTOJIbHUKA
yepe3 ero JAuaroHajiu u
Yrol MEXIy HHUMH.
[IpakTrHueckoe
MIPUMEHEHUE
JIOKa3aHHBIX TEOPEM.
IIpeodpa3oBanue | [lonsrue o | OcBanBarb noHsiTue | https://resh.edu.ru
noaoousi. npeoOpa3oBaHUA npeoOpazoBaHms nono6us. | https://sferum.ru
Merpuyeckue noxoous. HccaenoBarn OTHOWICHHE | nttps://www.yakla
COOTHOILIIEHUSA CoOOTBETCTBEHHBIC JUHEHHBIX D3JIEMEHTOB (QUTYpP SS.TU
B OKPY’KHOCTH AJIIEMEHTHl  TOJOOHBIX | IPU npeoOpa3oBaHuu | .
(10 yacoB) ¢uryp. Teopema o | nonobus. Haxoaquth npumepsl m‘w
IPOU3BEICHUH nogobus B okpyxaroweii | 09€.sdamgia.ru
OTPE3KOB XOpJ, | AEUCTBUTEIBHOCTH.
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TeopemMa o | BeiBoguTh METPUYECKUE
IPOU3BEACHUI COOTHOILIEHUS MEXTY
OTpE3KOB CEKYILUX, | OTPE3KaMU XOpJ, CEKYIUX H
TeopeMa O KBaJpaTe | KacaTelIbHbIX c
KacaTelbHOM. HCIIOJIb30BAHUEM  BIIMCAHHBIX
[Tpumenenue B | YIJIOB u HOJOOHBIX
pelieHnn TPEYIrOJIbHUKOB. Pemarnb
reOMETPUUECKHUX 3ajlad. | TeOMETPUUYECKHEe  3alaud U
3a7a4M U3 PEATbHOM KU3HU C
UCIIOJIb30BaHUEM  IOJOOHBIX
TPEYTrOJIbHUKOB.
BekTopbi Onpenencaue Hcnoan3oBaTh BekTOphl Kak | https://resh.edu.ru
(12 gacoB) BEKTOPOB, CJOKCHUE U | HAIPABICHHBIE OTpPE3KH, | https://sferum.ru
pa3sHOCTh BEKTOPOB, | HCC/IEIOBATHL TEOMETPUICCKHH | hitns:/www.yakla
YMHOKEHUE BEKTOpa Ha | (mepeMenieHne) u Gu3nueckui ss U
yucio. Pusnuecknit u | (cuaa) CMBICIBI  BEKTOPOB. | .
reoMeTpUYECKUi 3HaTH onpeaeieHUs] CYMMBbI U m‘w
CMBICII BEKTOPOB. | pa3HOCTH BEKTOPOB, oge.sdamgia.ru
PaznoxeHne  BeKTOpa | yMHOXKEHHUS! BEKTOpa Ha YUCIIO,
o JBYM | HCCJIEI0BATh T€OMETPUUYCCKUI
HEKOJJIMHEAPHbIM U (U3NYECKUN CMBICIBI 3THX
BekTopaM. KoopaunaTsl | onepauuii. Pematn
BekTopa.  CkansipHOe | reOMETpUUYECKUe  3aJauu ¢
POU3BEICHUE UCIIOJIb30BAaHUEM  BEKTOPOB.
BEKTOPOB, ero | PacknagbiBaTh BEKTOp 10
IpUMEHEHHE Ui | ABYM HEKOJIJTMHEAPHBIM
HaXO0XJEHUA JUIMH U | BEKTOPaM. Hcnonb3oBath
yrioB. Pemenue 3anau | ckainsipHOe IIPOU3BENICHNE
C IIOMOIIbIO BEKTOPOB. | BEKTOPOB,  BBIBOAUTH  €r0
IIpuMeHEeHnE BEKTOPOB | OCHOBHBIE CBOIICTBA.
JUIsL  pelleHus 3ajad | Belumeaste cymmy, pasHoOCTb
KMHEMAaTUKH U | M CKaJIpHOE IPOU3BEICHUE
MEXaHUKH. BEKTOPOB B  KOOpJMHAaTax.
IIpumensTb CKaJIsIpHOE
IIPOU3BENICHUE JUISL
HAaXO0XICHHUs JUIMH U YTJIOB.
JlekapTOBbI JlekapToBbI OcBauBarth nousitue | https://resh.edu.ru
KOOPAMHATBI HA | KOOPAWHATHI TOYEK HA | IPSIMOYTOJIBHON CHCTEMEI | https://sferum.ru
IJIOCKOCTH IUIOCKOCTH. YpaBHEHHE | KOOpJIUHAT, JEKAPTOBBIX | https://www.yakla
(9 uacos) MIPSIMOU. VYrin0Bo# | KOOpAWHAT TOYKUA. BBIBOAMTH $S.1U
K03 DUIMEHT, TaHTeHC | ypaBHEHHE npsSMOi 178
yriaa HAKJIOHA, | OKPY’KHOCTH. BeipensTs w
napajuiesibHble U | TOJIHBIN KBajpat s | 09e.sdamgia.ru
NEPIIEHIUKYIISIPHbIE HaXO0XACHHUS LIEHTpA u
InpsIMble.  YpaBHEHHWE | paguyca OKPYKHOCTH MO €€
OKPYHOCTH. ypaBHeHHO. Pemiats 3agaum
Haxoxnenue Ha HaXO0XJIeHUE TOYEK
KOOpJAUHAT TOYEK | IEPECEUYEHNUs  MNpSAMBIX U
nepeceyeHust OKPYXHOCTEHl C  IIOMOIIbIO
OKPYXHOCTH M NPSMO. | MeToJa KOOpJUHAT.
Meron xoopauHat npu | Mcnosab3oBaTth CBOMCTBA
pELICHUHT YTJIOBOTO kor¢dunenHTa
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reOMETPUUYECKHX 3a/1au.
HUcnonp3oBanne MeToaa
KOOpauHaT B
MPaKTUYECKHX 3a/1adax.

IpsIMOM IIpU pELICHUM 33aj]ad,
UL OINpeCIICHUS
pacCIIOIOKEHUS IPSIMOM.
IIpuMeHATHL KOOpAUHATHI IIPU
peUIeHUN TE€OMETPUYECKUX U
IPAKTUYECKUX  3a7ad, Uil
IIOCTPOCHUST MaTeMaTU4ECKUX

MoJielel  pealbHBIX  3a/]a4
(«MeTo1 KOOpUHAT).
IMoan3oBaThCs I

IOCTPOEHUS U UCCIIEA0BAHUMN
(G POBBIMU pecypcamu.
3HAKOMHUTBCSI C HMCTOpHeEN
pa3BUTHUSL TEOMETPHUH.

IpaBuabHbIE [paBuibHbBIC ®dopmyaupoBaTh https://resh.edu.ru
MHOI'OYI'OJIbHUKH. | MHOTOYT'OJIbHUKH, oIpezeyIeHne NPaBUILHBIX | https://sferum.ru
Juna BBIUHCIICHUE MX | MHOTOYTOIBHUKOB, HAXOMMTb | hitps://www.yakla
OKPY/KHOCTH sneMeHToB. Uncno m u | ux snemeHtsl. llosb3oBaThes SS.TU
U IVIOINA/b | JUTHHA OKPYXHOCTH. | IOHATHEM JUIUHBL |
Kpyra. Jnuna IYyTU | OKPYXKHOCTH, BBEIEHHBIM C w
Boluncaenue OKPY>KHOCTH. TIOMOMIBLIO npasuisHbIx | 09€.Sdamgia.ru
Iomanei Panuannas mepa yria. | MHOTOYTOJIBHUKOB,
(8 yacos) [Imomage Kpyra U €ro | onpeneasitb 4YWCIO T, JJIMHY
3JIEMEHTOB (CEKTOpa W | AyTM M paJuaHHYyI0 Mepy yrja.
CErMEHTA). IIpoBoaute  mepexox  OT
Brruncnenue paliMaHHOM Mepbl ymia K
Iomaaen buryp, | rpaxycHoOn u Hao000pOT.
BKJIFOUYAIOIIUX OmnpenensaTs 1Iomags Kpyra.
JJIEMEHTBI KpyTa. BeiBomuTh,  opmyanr (B
I'pajyCHOM U paJuaHHOI Mepe)
I JUIAH ~ JOyT, TUIOLIAJIen
CEKTOPOB M CETMEHTOB.
Boruucasite miomany guryp,
BKJIFOUYAIOLINX JJIEMEHTBI
OKPYHOCTHU (xpyra).
HaxoauTh 1mutomany B 3azadax
pEabHOM JKU3HH.
JBuKeHust [Tonsatue o newxkenuu | Pazdouparb npumepsl, | https://resh.edu.ru
IJIOCKOCTH IIJIOCKOCTH. WIIOCTPUPYIOLIUEC NOHATUA | https://sferum.ru
(6 yacos) [TapannensHbIA JBU)KEHUSA, LEHTPOB U OCEU https://www.vakla
MEPEeHOC, TMOBOPOT U | cuMMeTpuu. PopmMyJupoBaTH SS.TU
cumMmerpuad. Ocu U | ONIPENENEHUsT MapajuIeNIbHOIO | .
LHEHTPbl  CUMMETpPHHU. | IEpeHOca, MOBOPOTa U OCEBOM m‘w
[Ipocreinme cumMerpun. BeiBomutb ux | 09€.sdamgia.ru
MIPUMEHEHHUS B | CBOICTBa, HAXOAUTH
pelIeHny 3aau. HEIOJIBUKHBIE TOYKH.
HaxoauTh UEHTPHI U OCH
CUMMETpUH IIPOCTEUIINX
¢uryp. IIpuMmeHsATH
NapajuleNIbHbIl  MepeHoc U
CUMMETpPUIO TPU  pEIIEeHUuU
TE€OMETPUUYECKUX 3a1a4y
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(pa3bupaTh puUMepBHI).

Hcnoan3oBaTh 1A
MOCTPOEHUSI U UCCIEAOBAHUM
1 (POBbIE PECYPCHI.
IloBTOpeEHue, [ToBTOpenue ocHoBHBIX | OmepupoBaTh moHATHAMEU: | https://resh.edu.ru
o000mIEeHME, NOHATUM M MeTOMOB | GHUIrypa, TOYKa, NpsAMasd, yroi, | https://sferum.ru
cucTeMaTH3alus | KypcoB 7-9 KIiaccoB, | MHOTOYTOJIBHUK, https://www.yakla
3HAHMI 000011IEHNE U | paBHOOCAPEHHBIN L
(7 yacoB) CHCTeMaTH3alIUs PaBHOCTOPOHHHIA o
3HaHui. [lpocTelimiue | TpeyroiabHUKH, w
IEOMETPHYECKHE NPAMOYTObHBI Tpeyrobhuk, | 09€.sdamgia.ru
burypsl 1 UX CBOWCTBA. | MeAMaHa,  OUCCEKTpHca U
W3mepenue BBICOTA TPEyTOJIbHUKA,
reOMEeTPUYECKUX napasuieJIorpaMm, poMo,
BEJIMYMH. PSMOYTOJIBHUK, KBajpar,
TpeyronbHUKY. Tparneuus; OKPYHOCTB,
[TapannensHbie U | KacaTeJbHAs; pPABEHCTBO W
MEPICHIUKYIISIPHbIE nonobue buryp,
npsiMbie.  OKpY>KHOCTB | TPEyTrOJIbHUKOB;
u KpyT. | HapajuieaIbHOCTh u
['eomerpuueckue MEPIICHIUKYJIIPHOCTD MPSMBIX,
MOCTPOCHUSA. YTIJIBI B | yToia MEXIy MPSIMBIMU,
OKPY>KHOCTH. CUMMETpUs OTHOCHTEIIBHO
Bnncanneie U | TOYUKU W TOpsIMOW; JJIMHA,
OTIHCaHHbBIE paccrosiHMe, BEJIMYMHA YIIIa,
OKPYKHOCTHU IUIOMIA/Ib, MIepUMETP.
MHOTOYTOJIEHUKOB. Hcnoan3oBats  ¢opMyJibl:
[Ipsimast 1 OKPY)KHOCTD. | IEpUMETpa u IO IN
YeThIpEXYTOTBHHUKH. MHOTOYTOJIbHUKOB, JUTHHBI
Bnucannbie u OKPYXXHOCTH ¥ TUIOIIATU
ONMCAHHbIE Kpyra, o0BEMa
YeThIPEXYTONbHUKH. IPSIMOYTOJIBHOTO
Teopema Iludaropa u | mapamienenurnena.
Hayvasa OnepupoBaTh TNOHATUIMHU:
TPUTOHOMETPHH. IPSIMOYTOJIbHAS cucremMa
Pemenne O0MIMX | KOOPJMHAT, BEKTOP;
TPEYTOJIbHUKOB. HCMOJIB30BATh DJTHU TOHSATHUS
[TpaBunbHBIE JUTSL TIPEJICTABJICHUS JAHHBIX U
MHOTOYTOJTbHUKHU. pelieHus: 3a7ad, B TOM 4YHCIIe
[TpeobpazoBanus u3 JIPYyTHUX y4eOHBIX

IUIOCKOCTH. JIBMIKEHUS.
[Togobue. Cummerpus.
IImomans. Berauciaenue

miomaner. Ilmomamm
MOJOOHBIX ¢buryp.
JlexapToBbl

KOOpJUHATHI Ha
IJIOCKOCTH.  BekTopsl

Ha IIJIOCKOCTH.

npeaMeroB. Pemiars 3amadu
Ha TIOBTOPEHHWE  OCHOBHBIX
MOHSTHUH, WJUTIOCTPALIMIO
CBA3EH MEXAYy pa3IudHbIMU
yacTsIMU Kypca. BbiOupatb
MeTOA Il PEUICHUs 3aJlayuu.
Pematn 3aa4M u3
MOBCEIHEBHOM KU3HH.
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IIpn paszpaborke paboueil mporpaMmbl B TEMAaTHYECKOM IUIAHUPOBAHUU
YUTEHBI BO3MO>KHOCTH HCITIOJIb30BaHUSI AIIEKTPOHHBIX (1 poBbIX)
00pa3oBaTeIbHBIX pecypcoB, SIBIISTFOTITMIX CST Yy4eO0HO-METOIMUECKUMH
marepuajiaMu (MyJIbTHMEIUHWHBIE IIPOrpaMMBbl, SJICKTPOHHBIE YYEOHUKH U
3aJadHUKH, JJIEKTPOHHBIE OHMOINOTEKH, BHPTyallbHBIE J1a0OpaTOpPHUH, HUTPOBBIC
HpOTrpaMMBl, KOJUJIEKIIUU U(PPOBBIX o0Opa3oBaTeJIbHBIX pecypcoB),
HCITOJIb3YEMBIMU 1151 OOyYeHUST M BOCIIUTAHUS PA3IUYHbBIX I'PYHII ITOJIb30BaTENICH,
OPEACTaBICHHBIMH B DJJIGKTPOHHOM (IU(MPOBOM) BHAEC U PEATU3YIOIINMHU
nunaktndeckue Bo3MmokHocTtH MKT, conepkaHme KOTOPBIX COOTBETCTBYET
3aKOHOJIATEJIBCTBY 00 0Opa30BaHUM.

«CornacoBaHo» «CornacoBaHo»

PykoBoautens MO 3amectuTelnsb qupekTopa no YMP
Hymuesa T.H. MOBY COLII Ne 2

[IpoTokon Ne 1 ot besznocosa N.A.

«30» aBrycra 2023 1. «30» aBrycra 2023 1.
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