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MNOACHUTEJBHASA 3AIINCKA

AnanTtupoBaHHas paGodas mporpamma ydeOHoro kypca «['eomerpus 7 — 9»
COCTaBJICHA B COOTBETCTBUU C (helepaiabHOU aJanTHPOBAHHON 00pa3oBaTEIbHOMN
MIPOrPaMMOM OCHOBHOTO 00IIero 00pa3oBaHus I 00YUYAIOMIUXCS ¢ OTPaHUICHHBIMU
BO3MOKHOCTSIMU 310pOBbsi, Munucrepcrsa npocsenieHus Poccuiickon denepannu
or 24.11.2022 Ne 1025 "OO6 ytBepxaeHun ¢eaepatbHON adanTUPOBAHHON
o0Opa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIETro 0Opa3oBaHus JJIsl 00y4arOIINXCs C
OTpaHUYCHHBIMU BO3MOKHOCTAMH 3710poBbsi" (3apeructpupoBan 21.03.2023 Ne
72653); ¢ Ilpukazom MunucrepctBa npocsemienuss PO ot 17 urons 2024 r. N 495
«O BHECEHUU U3MEHEHHMI B HEKOTOphIe Mpuka3zbl MuHucrepcTBa npocseiieHus PO,
Kacaronecss  (eaepalibHbIX — aJallTUPOBAHHBIX  0OpPa30BATENIbHBIX  MPOrPAMM);
®denepaibHbIM TOCYJAPCTBEHHBIM  00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOIO
obmiero oopazoBanus (Ilpukaz Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287,
3aperucTpupoBad MunucrepctBoM roctuiiun Poccuniickon @enepannu 05.07.2021 r.,
per. HoMmep 64101) (mamee — D®I'OC OOO);  AnanTUPOBAHHOW OCHOBHOM
o0pa3zoBaTeIbLHON MPOTPpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHUs OOYYalOLIUXCA C
3aiepKko mcuxudeckoro paszButus (mamee — AOOII OOO 3IIP); PaGoueit
IporpaMMbl  OCHOBHOTO 00miero oOpa3oBaHus 10 mnpeaMery «l eomeTpus»;
Konuenuuu npenonaBanus yuyeoHoro npeamera «l'eomerpus» B 0Opa3oBaTeIbHBIX
OpraHu3ausax Poccutickon Oenepanuu, peanu3yIommx OCHOBHBIE
obmeoOpa3oBarenbHble Nporpammbl;  IlpuMepHol mnporpamMmbl BOCHIUTAHUS, C
YU4ETOM pacHpeleleHHbIX IO KilaccaM IMpPOBEpPsSEMBbIX TpeOOBaHMM K pe3yibTaTaM
OCBOEHHUSI AJIalITUPOBAHHOM OCHOBHOHM 00pa30oBaTENIbHON MPOrpaMMbl OCHOBHOI'O
o01ero o0pazoBaHusi 00YUYaIOIIMXCA € 3aJIEPKKON TICUXUUECKOTO Pa3BUTHSL.

['eomeTpuss Kak OJWH M3 OCHOBHBIX pAa3JeiOB UIKOJBHOW MaTeMaTHKH,
UMEIOIINIA CBOEH 1IeNbl0 O00ECNEeYuTh M3YYEHUE CBOMCTB M pa3sMepoB (QUIyp, HX
OTHOUIEHUI U B3aMMHOE PACIOJIOKEHUE, ONMMUPAETCS HA JOTUYECKYIO, JOKA3ATEIbHYIO
auHut0. LIeHHOCTh M3y4YeHusi FeOMETPUU Ha YPOBHE OCHOBHOT'O 0011IEr0 00pa3oBaHus
3aKJII0YaeTcsl B TOM, YTO OOYYAIOMIMICS YYHUTCS MPOBOAUTH JOKa3aTeJIbHbIE
pacCyXJ€HHUsl, CTPOUTH JIOTHUECKHE YMO3aKIIOUYEHHs, JOKa3blBaTh HWCTUHHBIE
YTBEPKJICHUSI U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKIEHUS «OT
IPOTUBHOIO», OTJIMYaTh CBOMCTBA OT NPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKIECHUS. BTOpO# 11e1bI0 H3yUeHNs T€OMETPHUH SBIISETCS UCIIOIb30BaHUE €€ KaK
WHCTPYMEHTA IPU PELIEHUWM KaK MaTeMaTHYECKUX, TaK W IPAKTUYECKHX 3a]ad,
BCTpEUaIoLUXcs B peaibHON ®u3HU. OOydaromuiics J0KEH HAyYUThCs ONPEIEIUTh
reOMETPUYECKYI0 (pUrypy, OnucaTh CIOBAMH JAHHBIN 4epTEX WIM PUCYHOK, HAUTU
IUIONIA/(b 3€MEJIBHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO
kabemnst win Tpedyemble pa3Mephbl rapaxa Jjisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENbHAS JIMHUS B H3ydeHUM reomerpuu. llpum pemenun 3amau
MPAKTUYECKOT0 XapakTepa 00yUYaroIIMiCs YUUTCS CTPOUTh MaTEMAaTUYECKUE MOENN
pealbHBIX KU3HEHHBIX CHUTyallMid, MPOBOJUTH BBIYMCICHUS M  OLIEHUBATH
aJICKBaTHOCTh TIOJIyYEHHOrO pe3ynbrara. KpailHe BakHO NOAUYEPKUBATH CBS3U
r€OMETPUU C JIPYTUMHU Y4E€OHBIMU MpeaMeTaMu, MOTHBUPOBATH HCIOIb30BAThH
OTNpEJENICHUs] TEOMETPUUYECKUX (PUTYp M TOHSATUH, JEMOHCTPUPOBATH MPUMEHEHUE
MOJIyYEHHBIX YMEHUW B (U3HMKE U TEXHHKE. DTH CBSI3M HambOoJiee SIPKO BUIHBI B
TeMax «BekTopsl», « TpUroHOMeTpHYecKrue COOTHOLIEHHUs», «MeTox KoopaAuHaAT» U
«Teopema Iludaropa». VYueOHbli Kypc «l['eoMeTpus» BKIIOYAET CIEAYIONINE



OCHOBHBIE pazzensl cojepxkanusi: «['eomerpuueckue ¢GUrypsl U UX CBOICTBay,
«3mMepenne reoMeTpUuecKuX BEIMINHY, «J{eKapTOBBI KOOPAUHATHI Ha TIIOCKOCTH,
«Bekrops», «/IBrwkeHus miockoctu», «IIpeoOpazoBanust nogodbus». Ha nsyudenue
yueOHoro kypca «['eomerpusi» orBonutcsa 204 daca: B 7 kitacce — 68 yacoB (2 yaca B
HeJelo), B 8 kiacce — 68 yacoB (2 yaca B Heienio0), B 9 kiacce — 68 gacoB (2 yaca B
HEJICITIO).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "T'TEOMETPUA"

AnantupoBaHHas pabouas nmporpamma 1o ydeonomy kypcy "['eomerpus" mis obyqaronuxcs 7
- 9 xiaccoB paszpaboraHa Ha ocHOBe dDelepalibHOTO TrOCYAapCTBEHHOTO0 00pa3zoBaTEbLHOTO
CTaHJapTa OCHOBHOT'O 00IIero o0pa3oBaHUs ¢ YYETOM U COBPEMEHHBIX MUPOBBIX TPeOOBAHHUM,
IPEeIbABISEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, U TPAJULUNA POCCUHCKOTO 0oOpa3oBaHMUs,
KOTOpBIE 00€CIIEYNBAIOT OBIIAJCHHE KIIFOUEBBIMU KOMIIETEHUIUSIMU, COCTABIISIONIMMHI OCHOBY IS
HENPEPBIBHOTO O00pa3oBaHUs U CaMOPA3BUTHS, a TaKkKe IEJIOCTHOCTh OOIIEKYIbTYPHOTO,
JUYHOCTHOTO M TO3HABaTEeNbHOTO pa3BUTHA oOydarommxcsa. B mporpamMMe ydTeHbl HUIeH U
nonokeHus Konueniuu pa3Butusi MareMaTuieckoro oopaszoBanus B Poccuiickoii @eneparuu. B
smoxy nudgpoBoit TpaHchopManuu Bcex cdep 4eT0BEUECKOH IeATEIFHOCTH HEBO3ZMOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YE€JIOBEKOM 0e3 0a30BOM MaTeMaTHMYECKOM MOJATOTOBKH. YK€ B
IIKOJIE MAaTEMaTHKa CIIY>)KUT OLIOPHBIM MPEAMETOM JJIsl U3YUEHUSI CMEKHBIX JUCIMILINH, a MOCie
IIKOJIBl PEANbHOM HEOOXOIMMOCTBIO CTAaHOBUTCS HENpPEpBIBHOE 00pa3oBaHWE, 4YTO TpedyeT
MOJTHOIICHHOH 0a30B0# 00111€00pa30BaTeIbHON OTOTOBKH, B TOM YHCIIE M MATEMaTHICCKOM.

310 O00YCIOBIEHO TEeM, YTO B HAIIM JHU pacTéT dYHCIO mpodeccuil, CBSI3aHHBIX C
HETIOCPEACTBEHHBIM TPUMEHEHHEM MaTeMaTUKUA: M B cdepe SKOHOMUKH, U B Ou3Hece, W B
TEXHOJOTMYECKUX O00JIacTX, M Jake B TyMaHUTapHbIX cdepax. Takum o0pazoM, Kpyr
HIKOJIbHUKOB, JJI1 KOTOPBIX MaTeMaTHUKa MOKET CTaTh 3HAUMMBIM MIPEAMETOM, PaCIIUPSETCS.

[IpakTuyeckasi MoJIE3HOCTh MaTeMaTUKH OOYCIIOBJIEHA TEM, 4YTO €€ MPEAMETOM SBIISIOTCS
(dyHIaMeHTallbHbIE CTPYKTYphl HAlllEr0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIE
OTHOLICHHSI OT IPOCTEHIINX, YCBAaUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 10 JOCTaTOYHO
CIIOXKHBIX, HEOOXOAMMBIX Ui Pa3BUTHS HAyYHBIX W TMPUKIAAHBIX wHaed. be3 KOHKpEeTHBIX
MaTEMaTUYECKUX 3HAHUHI 3aTPyIHEHO I[NOHMMaHHUE INPUHIUIIOB YCTPOMCTBA M HCIOJb30BAaHUS
COBPEMEHHOM TEXHHMKH, BOCHpPUATHE M HMHTEpHpeTalnus pa3HOOOpa3HON  COLMAIbHOM,
HKOHOMHMUYECKON, MOJIUTHYECKON HMHpopMaiyy, Manod(h(eKTHBHA MOBCEIHEBHAS MPaKTHUECKas
JEeATENBHOCTh. KaX1oMy 4YeloBeKy B CBOEH JKM3HHM IPUXOAMUTCA BBINOJHATH Pacu€Tel H
COCTaBIISITh AITOPUTMBI, HAXOJIUTh U MIPUMEHSTH (POPMYIIbI, BIAE€Th MPAKTHUECCKUMU TpUEMaMu
TreOMETPUYECKUX H3MEPEeHUIl M IMOCTPOEHHM, YuTaTh MH(OpMAIUIO, MPEACTABICHHYIO B BHJE
TabauI, JuarpaMM ¥ TIpaduKOB, KUTh B YCIOBHUAX HEONPEAECTEHHOCTH U IOHUMATh
BEPOSTHOCTHBIHM XapakTep CllydyailHbIX COOBITHIA.

OAHOBPEMEHHO C pacHIMpeHueM cep MPUMEHEHHsI MaTeMaTHKH B COBPEMEHHOM 00111eCTBE BCE
Oojee BaXXHbIM CTAHOBUTCS MAaT€MaTHYECKH CTWJIb MBILIUICHUS, TMPOSIBISIIOIIMNACA B
ornpeenéHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce n3ydyeHrs MaTreMaTUKU B apceHal NpuéMoB U
METOJIOB MBIIIJICHHUS] YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKLUUS U JeAYKLHS,
00001IeHne ¥ KOHKpEeTH3allus, aHalu3 W CHHTe3, KiIaccupuKaluus W CUCTeMaTu3alus,
abctparupoBanre M aHaiorus. OOBEKTbl MaTeMaTHYECKMX YMO3aKJIIOUEHUH, MpaBWiia HX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMmeHust (QopMyIHpoBaTh, OOOCHOBBIBaTH U JOKA3bIBATh CYKICHHUS, TEM CaMbIM pPa3BUBAIOT
JOTHYeCKoe MblluieHue. Benymas ponp NpuUHAANEKHUT MaTeMaThke UM B (OPMUPOBAHUU



QITOPUTMUYECKONW KOMIIOHEHTH! MBIIUIEHUS U BOCIMTAHMM YMEHUH JE€MCTBOBAThH 0 3aJJaHHBIM
aJIroOpuTMaM, COBEPILEHCTBOBAaTh M3BECTHBIE U KOHCTPYMpOBaTh HOBbIE. B mporiecce peieHus
3aJja4y — OCHOBOM Y4eOHOH AesITeNbHOCTH Ha YpOKaX MaTeMaTUKH — pPa3BUBAIOTCS TaKxke
TBOpYECKasl U MPUKJIAAHAS CTOPOHBI MBIIILJICHUS.

OO0yuenue MareMaTuke JaET BO3MOXKHOCTh Pa3BUBaTh y 00YJAIOMIMXCS TOYHYIO, PAIUOHATBLHYIO
U MH(OPMATUBHYIO peub, yMEHHUE OTOUpaTh HauOoJiee MOAXOSIINE SI3bIKOBbIC, CUMBOJIUYECKHE,
rpaduueckue cpeacTBa Aisl BEIpAKEHUs! CYKIEHUN U HATJISITHOTO X MPEICTaBICHHUS.

HeoOxoauMbpIM KOMIIOHEHTOM 0OmIel KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUH SIBISIETCS OOIIee
3HAaKOMCTBO C METOJIaMH ITO3HAHUS JEHCTBUTEIBHOCTH, NPEJICTABICHUE O MPEAMETe M METO/AaX
MaTeMaTUK{, WX OTIMYMH OT METOAOB JPYTMX €CTECTBEHHBIX M T'yMaHHUTApHBIX HaykK, 00
OCOOCHHOCTSIX NMPHUMEHEHUs] MAaTEeMaTHKH JUIS PEIICHUs HAYYHBIX M TPHKIAAHBIX 3amad. Takum
o0pa3oM, MareMaTHUecKoe 0O0pa3oBaHHE BHOCHT CBOH BKJaa B (POPMHUpPOBAHME OOIICH KyJIbTYpPbI
4eJI0BeKa.

W3yuenne MaTeMaTHKH TaKKe CIOCOOCTBYET OSCTETHYECKOMY BOCIIMTAHHIO YEJIOBEKA,

MOHUMAHUIO  KpPacoTbl W  M3SIIECTBA MAaTEMaTUYECKUX  PACCYXKIACHUM, BOCIPHUITHUIO
rEOMETPHYSCKUX POPM, YCBOCHHUIO UJIEH CHMMETPHH.

HEJHN U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaremaTuKy yXe 3aTe€M y4UTb HaJ0, YTO OHA YM B MOPSAOK IPUBOIUTY», — MHCAJ BEIUKHUN
pycckuil yueHsld Muxann BacuibeBud JIomoHOCOB. 11 B 3TOM COCTOMT OJlHAa M3 IBYX ILiE€JIEH
06y‘~IeHI/I$[ reoOMCTpHU KakK COCTAaBHOM YaCTHM MaTEeMaTHKH B IIKOJIE. JTOH oeim COOTBCTCTBYCT
JI0Ka3aTenbHasi JIMHUS nOpenogaBaHus reomerpuu. Crenyss NpeicTaBlIeHHON paboueit
nporpaMMe, Ha4yMHAsg C CEeIbMOr0 Kiacca Ha YPOKaX TeOMETPUH OOYYAIONIUICS YUUTCS
IMPOBOAUTDL AOKA3aTCIbHBIC PACCYKACHUA, CTPOUTH JIOTUUCCKHUEC YMO3AKIKOUYCHUA, NOKA3bIBATH
VUCTUHHBIE YTBEPXKACHUSA U CTPOUTH KOHTP IPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKIAEHUS OT
«IIPOTUBHOTO», OTJIMYATh CBOMCTBA OT NMPH3HAKOB, (HOPMYIUPOBATh OOpaTHbBIE YTBEPXKACHUS.
VY4eHuK, OBIa/IeBIINNA UCKYCCTBOM PACCyX/1aTh, Oy€T MPUMEHSATh €0 U B OKPYXKAroIIeH KU3HHU.

Kak nucan reomerp u nenaror Uropes ®enoposuu Hlapsirus, «1roapMu, TOHUMAIOIIAMH, YTO
TaKo€ J0Ka3aTelIbCTBO, TPYAHO U JaX€ HEBO3MOXXHO MAaHMIYIUpOBaTh». M B 2TOM cocTouT
BKHOE BOCIIUTATEIBbHOEC 3HAYECHHE U3Y4YECHHS I€OMETPUH, NPUCYLIEEC MMEHHO OTEYECTBEHHOMU
MaTeMaTU4ecKou wIKose. Bmecre ¢ TeM aBTOpBI NPOrpaMMbl MPELOCTEPErarOT YUUTEIS OT
U3JIMIIHEero Qopmaiau3Ma, OCOOCHHO B OTHOUIEHMHM Hayadl W OCHOBAaHMM TI€OMETpHH.
@®pannysckuii Mmatematuk JKaH JlpeOHHE 1O 3TOMY MOBOAY BBICKa3ajics Tak: «HYTo kacaercs
JIETUKAaTHOM MpoOJIeMbl BBEACHUS «AKCHOM», TO MHE Ka)K€TCs, 4TO Ha IMEPBBIX MOpax HYXKHO
BOOOIIE M30eraTb MPOM3HOCUTH caMo 3TO clioBo. C JIpyroii ke CTOpOHBI, HE CIEAYeT YIIyCKaTh
HH O)IHOI\/'I BO3MOXHOCTH AaBaTb NPUMEPLI JIOTHUCCKHUX 3aKn}0qum71, KOTOpPBIC Kyada B OoJIbIIEH
MEpE, UYEeM HAed aKCUOM, MABIIAIOTCA HWCTUHHBIMA W CAWHCTBCHHBIMH  JIBUIaTCIIMU
MAaTEMATUYCCKOT'O MBIIIIJICHUS)).

Bropoil nenpro M3ydeHHs TE€OMETPUM SBIISIETCS UCIOJIB30BAaHME €€ KaKk MHCTPYMEHTa IpU
PEHICHUN KaK MAaTeMaTH4YCCKHUX, TaK W TPAaKTHYCCKHUX 3aJad, BCTPCUHAIOIIHUXCS B peaﬂBHOfI
KU3HU. OKOHYMBIIHH KypC T€OMETpUH MIKOJIBHHUK JOJIKCH OBITh B COCTOSIHHH OIpECACIINTD
reoMeTpUUecKylo (purypy, onucaTrbh CIOBaMHU JaHHBIA 4EepTEX WM PUCYHOK, HAMTHU IIIOMIAb
3€MEJIBHOTO0 Y4acTKa, pAacCUUTaTh HEOOXOJMMYIO JUIMHY ONTOBOJIOKOHHOTO Kalens wWin
TpeOyemble pa3Mephl rapaxa Jijisi aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOPAsl, BEIUUCIUTENbHAS
JIMHUSA B U3YYCHHU TI'€COMCTPHUHU B HIKOJIC. I[aHHaSI IMPaKTUYCCKaA JIMHUA ABJIACTCSA HE MCHCC

Ba)XHOH, yem nepBasi. Emé [lnaTton npennuceiBan, 4ytods! «rpaxaane [IpekpacHoro ropoaa Hu B



KOEM CJIy4ae He OCTaBJISUIM T€OMETPHIO, BEllb HEMAJIOBAXKHO Jaxke MOO0YHOE e€ MPUMEHEHUEe —
B BOCHHOM JIeJi€ J1a, BIPOYEM, U BO BCEX HAayKax — JUIsSl JIYUIIETr0 UX YCBOEHHUS: MBI BEJb 3HAEM,
Kakasi OeCKOHEeYHas pa3HMIA CYIIECTBYET MEXIy 4YEJIOBEKOM IPHUYACTHBIM K TE€OMETPUU H
HENPUYACTHBIMY». J[JI1 2TOro Y4MTENnI0 pPEeKOMEHAYyeTcs MOoA0HpaTh 3aJayd MPAKTUYECKOTO
XapakTepa [UIsi paccMaTpUBaeMbIX TEM, YUUTh JIeTe€ll CTPOUTh MaTeMaTHYeCKHE MOJIENH
peabHBIX JKU3HEHHBIX CHUTYyalluid, MPOBOIAUTH BBIUMCICHHUS U OLEHUBATh aJeKBATHOCTb
MOJIyUeHHOro pe3ynbrara. KpaiiHe BakHO NOTYEPKUBATH CBSI3U TEOMETPUU C JPYTHUMHU
npeaIMeTaMi, MOTUBUPOBATh UCIOJIL30BaTh OIpEeeHHs] TeOMETPUUECKUX (DUTYp U MOHITHH,
JEMOHCTPHUPOBATh IPUMEHEHHUE TOTyYEeHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSI3U Haubosee
APKO BUJIHBI B TeMax «Bektopb», « TpUuroHomeTpuyecKkue COOTHOIICHUD», «MeTo KOOpAUHAT
u «Teopema ITudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Cornacno yuebHOMy miuaHy B 9 kilacce u3ydaeTcs y4deOHBIH Kypc «l'eoMeTpus», KOTOPBIH BKIIIOYACT CIIEAYIOIIME OCHOBHBIC pa3/eibl COAEpIKaHUS:
«['eomerpuueckue (Gurypsl U uUX CBOHCTBa», «V3MepeHHE TeOMETPUYECKHUX BEIMYMHY», a TaKxke «J{eKapToBbl KOOPAMHATHI Ha IUIOCKOCTH», «BeKTopbi»,
«ABmwxenus mnockoct» u «lIpeoOpazoBanust mogo0us». YUeOHbIH MIaH MpeayCMaTpUBAeT W3y4YeHUE TeOMETPUU Ha 0a30BOM YpOBHE MCXOJ U3 68 ydeOHBIX

4acoB B Y4eOHOM Tojy.
COJEP)KAHUE YYEBHOI'O KYPCA "I'EOMETPUSI"

Cunyc, kocunyc, Tauresc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyronpHukoB. TeopeMa KOCHMHYCOB M TeOopeMa CHHYCOB. PelieHne mpakTHYecKHX 3a7ad C HCIOJIb30BAaHHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB.

IIpeoOpa3zoBanue mopodus. [logo0ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEJCHUN OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTelbHOM.

Bekrop, 1imHa (MOAYNb) BEKTOPA, COHAIPABICHHbBIE BEKTOPHI, IPOTUBOIOI0KHO HAINIPABJIECHHBIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
olepaluu HaJl BeKTopaMu. Pa3no)keHue BeKTopa 1o ABYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel Bektopa. CkansgpHOe Npou3BeIeHUE BEKTOPOB, IPUMEHEHUE
JUI HAXOXKJICHUS JJIUH U YTJIOB.

JlekapTOBbI KOOPAWHATHI HA MJIOCKOCTU. Y PaBHEHUS NMPSIMOM M OKPYKHOCTH B KOOPJIMHATAX, TIEPECEUCHNE OKPYKHOCTEH M MPSIMBIX. MeTO] KOOPAMHAT U €To
pUMEHEHHE.

[IpaBusbHBIE MHOTOYTONIBHUKH. [[mHa okpyxkHOCTH. ['pamycHas u panuaHHas Mepa yria, BEIUMCICHUE UTHH YT OKpy)KHOcTeH. [Inmomanes kpyra, cexropa,
CErMEHTA.

JIBM>KEeHUSI IUIOCKOCTH U BHYTPEHHHE cuMMeTpuun Guryp (3semeHTapHble npeacrasienus). [lapamiensueiii nepenoc. [1oBopoT.

INVIAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATBI

OcBoecHue yqe6H0ro Kypca ((FGOMeTpI/ISI» JOJIXKHO obecneunBaTh AOCTUIKCHUC Ha YPOBHC OCHOBHOI'O 06IJ_IGFO 06p330BaHI/IH CJICAYIOMUX JINYHOCTHDIX,
MCTAIIPEAMCTHBIX U IMPEAMCETHBIX 06pa3OBaT€J'II>HI)IX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yabTaThl OCBOEHHSI TPOrpaMMbl yueOHOTo Kypca «I'eoMeTpus» XapakTepu3yloTCs:

IIarprornyeckoe BOCIIUTAHUE:

MIPOSIBJICHUEM HMHTEpPECA K IMPOILIJIOMY U HACTOAILIEMY POCCUHMCKOW MAaTE€MaTHUKH, LICHHOCTHBIM OTHOLICHUEM K JOCTHIKEHHUSM POCCUHCKMX MAaTE€MAaTHUKOB U
POCCHIICKOI MaTeMaTHUYeCcKOM IIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTrUX HAayKax U MPUKIAJHBIX cdepax.

I'paiknanckoe ¥ fyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00s13aHHOCTEN TpaskAaHWHA U PeaH3aluy ero Mpas, IPECTaBICHUEM O MaTEMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS

Pa3IMYHBIX CTPYKTYP, SIBICHUH, IPOLEIYp I'PaKIaHCKOT0 00IIecTBa (BEIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTHIO K 00CYKIICHHIO 3THYECKUX MTPOOJIEM, CBA3aHHBIX C



MPAKTUYCCKUM IMMPUMCHCHUCM ,Z[OCTI/I)I(eHI/Iﬁ HAayKH, OCO3HAHUCM BA’)KHOCTU MOPAJIb- HO-OTUUCCKHUX MMPUHIHUIIOB B ACATCIIBHOCTHU y‘-IéHOFO.

TpynoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTMBHOE Y4acTHE B PEUICHUH MMPAKTUYECKUX 3a]]a4 MaTeMaTUYECKOM HallpaBI€HHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTUYECKOr0 00pa30BaHUs
Ha MPOTSHKEHUU BCEH JKU3HM [Tl YCHEIIHOM MpogecCUOHANbHON AESITEIbHOCTH U Pa3BUTHEM HEOOXOUMBIX YMEHUN;

OCO3HAaHHBIM BBI60pOM 1 NMMOCTPOCHUCM HHI[I’IBI’II[YEUIBHOﬁ TPACKTOPHU 06p330BaHI/I$I U J)KU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHBIX UHTCPECOB U 06H.I€CTBCHHBIX
noTpeOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHME!

CIOCOOHOCTBIO K AMOIIMOHATILHOMY M ACTETUYECKOMY BOCIIPUSATHIO MATEMATUYECKUX 0OBEKTOB, 3a/1a4, PEIICHU, PACCYKICHUN; YMEHUIO BUICTh
MaTeMaTHUYeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYYHOT0 TIO3HAHUS:

OpI/ICHTaHI/ICﬁ B ACATCIIBHOCTHU Ha COBPECMCHHYIO CUCTEMY HAYYHBIX HpCIICTaBJICHI/Iﬁ 06 OCHOBHBIX 3aKOHOMCEPHOCTAX pa3BUTUA YCIIOBCKA, IIPUPOABI 1 O6HICCTB8,,
MOHUMaHHUEM MaTeEMaTHYECKOU HAaYKH KaK C(bepm qeJIOBEUECKOU JACATCIIbHOCTH, 3TAaIlOB eé Pa3sBUTHUA U 3HAYMMOCTHU IJIA Pa3BUTHUA HUBUJIU3AlUU;

OBJIAACHUEM A3BIKOM MAaTEMATHUKHU U MaTeMaTUYECKOU KyJILTypOfI KakK CpCACTBOM IIO3HAHUA MHpPaA; OBIIAACHUCM HpOCTGﬁMHMH HaBBbIKaAMU HCCHGHOB&TGHBCKOﬁ

NEeSITETLHOCTH.

du3unyeckoe BocnUTaHue, GopMUPOBaAHNE KYJIbTYPbI 310POBbSI M IMOIUOHATBHOI0 0JIATONOJIYHsI:

TOTOBHOCTBIO MPUMEHSITh MAaTEMaTUYECKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBBS, BEICHUS 3J0POBOr0 00pa3a »u3HH (3710pOBOE MUTAHUE, COATAaHCUPOBAHHBIN
PEKUM 3aHATUN U OTABIXA, peryispHas (u3nueckas akTUBHOCTS);

c(hOpMHUPOBAHHOCTHIO HaBbIKA periekCHU, TIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY U TAKOTO e MpaBa APYroro uyeaoBeKa.

JK0JI0THYEeCKOe BOCIIUTAHHE:

OpHUEHTAallMel Ha IPUMEHEHUE MaTeMaTHYeCKUX 3HAHUN JUIs pellieHus 3a1a4 B 00J1aCTH COXPAHHOCTU OKPYKAIOILel Cpe/ibl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKH UX BO3MOKHBIX ITOCJIEACTBUI I OKPYKAIOIIEH CPEIBI;

OCO3HaHHEM IJI100aNBHOTO XapaKkTepa HKOJIOTUYECKUX MTPOOJIeM U MyTel UX pelIeHusl.

JINYHOCTHBIE pPe3y/bTaThl, 00eceYnBAONIUE AJANTANNI0 00YYAKIIEr0cs K N3MEHSIOIIHUMCS YCJI0BHAM COUMATBHON Y MPUPOAHOH Cpeabl:

— T'OTOBHOCTBIO K HGﬁCTBHfIM B YCIIOBUAX HeOHpe)IeJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHA CBOCH KOMIICTCHTHOCTH qepe3 MPAKTUICCKYIO JCATCIIbHOCTb, B TOM

YHUCJIC YMCHHUC YUUTLCA Y APYTUX HMHCﬁ, an06peTaTL B COBMECTHOM JIeSITeIbHOCTH HOBBIE 3HAaHUW, HABBIKKW U KOMIICTCHIHUU U3 ONIbITa APYTHUX;

— HCO6XOI[I/IMOCTBIO B q)OpMI/II)OBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4UCJIC q)OpMy.TII/IpOBaTL UaCH, IMOHATHA, TUIIOTC3bI 00 00beKTax M SABJICHHUAX, B TOM YHUCJIC
paHEC HC U3BCCTHBIX, OCO3HABATH JIe(bI/II_[I/ITI)I COOCTBEHHBIX 3HAHUH U KOMHGTGHTHOCTGI\/II, IIaHUPOBATh CBOE Pa3BUTHC;

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BbI30B, TPEOYIOIINN KOHTPMEp, KOPPEKTHUPOBATh
IIpUHUMAaeMble PelIeHUs U JecTBuUs, (OpMyIUpOBaTh U OLIEHUBATh PUCKU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI



MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS ITPOrPaMMbI Y4eOHOT0 Kypca «I eoMeTpus» XapaKTepU3yIOTCs OBIAJICHUEM YHUBEPCAIbHLIMU NOZHAGAM EIbHBIMU
OeticmeusAMU, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCICIBUAMU U YHUBEPCATbHLIMU PEZYIAMUGHBIMU OeUCMEUIMU.

1) Vhusepcanvhvle noznasamenshule Oeticmsusi 00ecneyusarm Gopmuposanue 6a306blx KOZHUMUBHBIX NPOYECCO8 0OVUAIOUUXCSL (0C80EHUE MEMOO08
NO3HAHUS OKPYIHCAIOWEe20 MUpa,; NpUMeHeHue JI02U4eCcKUxX, UCCci1ed08amenbCKux onepayull, ymenui pabomams ¢ uHgopmayueti).

Ba3oBble JJornyeckue 1ecTBHA:

— BBISABJIATH M XapaKTEPU30BaTh CYIIECTBECHHBIC TPU3HAKN MAaTEMaTHIECKUX 0OBEKTOB, IMOHITHI, OTHOIICHUH MEX/Ty MIOHATHAMU; (HOPMYIUPOBATh
onpe/ieICHUs TOHATUH; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMN, OCHOBAHUS JJIs1 000OIICHUS U CPAaBHEHUSI, KPUTEPUH TIPOBOIUM OT'O
aHajm3a;

— BOCIIPHHHUMATh, (HOPMYITHPOBATH K IPE0OPA30BBIBATE CY)KJICHH: YTBEPAUTEIbHBIC H OTPUIIATEIbHbIC, €IMHUYHBIC, YACTHBIE U 00IIHE;
YCIIOBHBIE;

— BBIABJIAATb MATCMATHYCCKUC 3aKOHOMCPHOCTHU, B3AaMMOCBA3H U IIPOTUBOPCUMA B (baKTaX, JaHHBIX, Ha6JIIO[[€HI/I$IX " YTBCPXKIACHUAX, IIpEeAjIaraTb
KPpUTCPUHU AJIA BBIABICHHA SaKOHOMepHOCTCﬁ n HpOTHBOpe‘{Hﬁ;

— [ACJIaThb BbIBOJbI C HCIIOJIb30BAHHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX YMO38.KJ'IIO‘ICHI/II71, YMOSaKJHO‘IeHI/Iﬁ 110 aHaJIOT'UH,

— pa30upark 10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEP)KICHUHN (TIPSIMBbIE U OT IPOTHUBHOI'0), IPOBOJUTH CAMOCTOSTENILHO HECIIOKHBIE J0KA3aTe/IbCTBA
MaTeMaTH4ecKUX (aKkTOB, BBICTPAUBATh apryMEHTALINIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOUpATH cI10CcO0 perieHns yueOHoH 3a1auM (CpaBHUBATh HECKOJIBKO BApUAHTOB peIlIeHUs], BRIOUpaTh Hanboee MOoAXOIAMuUN ¢ yueéToM
CaMOCTOSITENTbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKHE e CTBUA:

— HCIMOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MO3HAHUSL; (POPMYIHPOBATH BOIIPOCHI, PUKCUPYIOLIUE TPOTUBOPEUNE, MpodiIemy,
CaMOCTOSITENILHO YCTaHABJINBATh HCKOMOE U JaHHOE, POPMUPOBATH THIIOTE3Y, apTYMEHTHPOBATh CBOIO MMO3UIUIO, MHEHHE;

— MPOBOJUTH 110 CAMOCTOSITENIEHO COCTABIIEHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOOJIbIIIOE CCIe0BaHNE TI0 YCTAaHOBIEHUIO 0COOEHHOCTEN
MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOI;

— CaMOCTOATCIBHO (I)OpMy.TII/IpOBaTL O606IJ.[CHI/I$I 1 BBIBOJIBI ITO pC3YyJIbTaTaM HpOBCI{éHHOFO Ha6J'IIOI[CHI/IH, HCCICa0BaHus, OHCHUBATDH
AOCTOBCPHOCTH MOJTYUYCHHBIX PE3YJIbTATOB, BELIBOAOB U O606H_[CHI/II>'I;

— IPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE NPOLIECCA, a TAKKE BBIBUIATH IPEIIOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.
Padora ¢ unopmanueii:

— BBISBIIATH HEJIOCTATOYHOCTH U M30BITOYHOCTH WH(OPMAIIUH, TAHHBIX, HEOOXOIUMBIX JIJIsl pEIICHUS 33]]a9H;



— BBIOUpATH, AaHATM3UPOBATH, CHCTEMATU3HPOBATh M MHTEPIPETHPOBATH HH(DOPMAIIHIO PA3IMYHBIX BUIOB U (POPM IpeACTaBICHHUS;

— BBIOHpATH GopMy IIpeCTaBICHHS HH(OPMAILIUY U UIUTFOCTPUPOBATH PEIIaeMbIe 3a/1a4l CXEMaMHU, TuarpaMmMaMu, HHOU rpaduKoil u ux
KOMOMHAIIUSIMH;

— OLICHUBATh HAJEKHOCTH HH(POPMALIMY IO KPUTEPUSM, IPEATIOKEHHBIM YUUTEIeM WK c(hOPMYITHPOBAHHBIM CAMOCTOSITENILHO.
2) YHuueepcanvrbie KOMMYHUKAMUBHBLE OCliCMBUS 00eCNeuUsaom chopmMupo8aHHOCHb COYUATLHBIX HABLIKOE 00YUAIOUUXCSL.

Oo01menue:

— BOCIIpUHHUMATDb U (bOpMy.]'II/IpOBaTB CYXACHUA B COOTBETCTBHUH C YCIOBHUAMHU U LCTISIMUA O6H_[CHI/I$I; SICHO, TOYHO, I'PaMOTHO BbIPpa’XXaTb CBOKO TOYKY
3pC€HUA B YCTHBIX U IIMCBMCHHBIX TCKCTAX, NaBaTh IMOSICHCHUSA 110 X0y PCHICHUS 3aJa4Uu, KOMMCHTUPOBATDH HOqueHHBIﬁ pe3yJIbTar,

— B X0JIe 00CYX/IeHHUs 3a]]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXAaeMOM TeMbI, MPoOIeMbl, pelIaeMoil 3aauu, BbICKa3bIBaTh UJEH, HALIEJICHHBIE HA
TIOMCK PEUICHHs]; COMTOCTABIISATh CBOU CYKJEHUS C CY)KJIEHUSMU APYTUX YYACTHUKOB JIMajora, OOHapyKUBaTh pa3Inyle U CXOJCTBO MO3UIUI; B
KOPPEKTHOI popme popMyTupoBaTh pa3HOINIACHS, CBOM BO3PAKCHHUS,

— HOPCACTABJATH PE3YJIbTAaThl PCIICHUA 3aJa41, SKCIICPUMCHTA, UCCIICIOBAHUA, ITIPOCKTA, CAMOCTOATCIIBHO BI>I6I/IpaTI> (1)OpMaT BBICTYIIJICHUA C
yLIéTOM 3a/laq MpC3CHTalluu U 0COOEHHOCTEH ayJuTOpUH.

CoTpyaHu4ecTBo:
— TOHUMATh U UCTOIH30BaTh MPEUMYIIIECTBA KOMAaHIHOW U MHIUBUIYaTbHON paOOTHI IPHU PEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/1ay;

— NPUHUMATBH 11eJTb COBMECTHOM JEATEIbHOCTH, IUTAHUPOBATh OPraHU3aIUI0 COBMECTHON PabOThI, pacipeAessTh BUbI pabOT, JOrOBapUBAThC,
o0cyXIaTh MpoIecc U pe3yibTaT padoThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOIEH;

— y4acTBOBaTh B IPYNIOBBIX popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U JP.);
— BBINOJIHATH CBOIO YacTh pabOThI M KOOPAMHHUPOBATH CBOM JIEMCTBUS C JPYTUMH WiIEHAMH KOMaH/IbI,
— OILIEHUBATh Ka4eCTBO CBOETO BKJI/1a B OOLIMI MPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM yJaCTHUKAMHU B3aUMOCHCTBUS.

3) Vuueepcanvuvie pecyrisamuegnsie Oeticmausi 006ecneuusaom Gopmuposanue CMulCi08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKOS TUYHOCMU.
Camoopranuzanus:

CaMOCTOSITENILHO COCTABJIATH IUIaH, AJITOPUTM PEIlIeHUs 3a7jauu (UM €ro 4acTh), BBIOUPATh CIIOCO0 pelIeHus ¢ YYETOM UMEIOUINXCSA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ yU€TOM HOBOM MHQOpMAILIUH.

CaMOKOHTPOJIb:

— BJAJETh CIIOCO0AMH CAaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIeCcca U pe3yJibTaTa pelIeHUs] MaTeMaTHIeCKOr 3a/1a4H;



— HOpCABUACTDb TPYAHOCTHU, KOTOPHLIC MOT'YT BOBHUKHYTH IIPpHU pCIICHUUN 3a/1a41, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTh HA OCHOBC HOBBIX O6CTO$IT€JIBCTB,

HalIEHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
— OLIGHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON 1IETTH U YCIOBUSAM, OOBACHATH IPHUYUHBI JOCTHXKECHHS WM HEJOCTH)KEHUS LIEIH,
HaXO/UTh OIINOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

NNPEJIMETHBIE PE3YJIbTATbBI

OcBoenne yuebHOTro Kypca «I'eoMeTpus» Ha ypoBHE OCHOBHOTO O0IIIEro 00pa3oBaHUs JOJDKHO 00ECIIEYMBATh JOCTIKEHHUE CIEAYIONINX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB:

— 3HaTh TPUTOHOMETPUYECKUE (PYHKIIUH OCTPBIX YIIIOB, HAXOIUTH C MX TIOMOILIBIO Pa3IMYHbIE 3JIEMEHTHI IPSIMOYTOIBHOTO TPEYTrOJIbHUKA («pelIeHne
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoIuTh (¢ HOMOIIbIO KaNbKYyJIATOPA) IJIMHBI U YIJIbI ISl HETAOJIUYHBIX 3HAUEHUH.

— Ilomp3oBaThCs (bOpMy.HaMI/I MMPUBCACHUA 1 OCHOBHBIM TPUT'OHOMETPHUUYCCKUM TOKACCTBOM IJI1 HAXOKACHU A COOTHOIIICHUI MCKOY

TPUTOHOMCTPHYCCKUMHU BCIIMUUMHAMMH.

— MHcnoap3oBaTh TCOPEMbI CUHYCOB U KOCMHYCOB JIS1 HAXOXIACHUSA PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHHUKA («pemeHﬂe TpeYFOHLHI/IKOB»), IMIPUMCHATDb

WX MPU PEIICHUH TEOMETPUUYECKUX 3a]1a4.
— Bnaners nousTHsAMH peoOpazoBaHus MOJ00UsI, COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX (DUTYP.

— Ilonb3oBarbest cCBOMCTBAMH 11OA00MS IPOU3BOJIBHBIX (GUTYpP, YMETh BBIUUCIATH JUIMHBI U HAXOAUTH YIJibl y MOA00HBIX Quryp. IIlpuMensaTs cBoiicTBa

10/100MsI B MPAKTUYECKUX 3a/1adax.

— VYMeTh NpuBOAUTH IPUMEPHI TOJJOOHBIX (PUTYP B OKPYXKAIOIIEM MHUPE.

— Ilonb30BaThCs TEOpEMaMHU O IPOU3BEACHUH OTPE3KOB XOP, O IIPOU3BEACHUHU OTPE3KOB CEKYILUX, O KBaJApaTe KacaTelIbHOM.

— Ilonb3oBaTbest BEKTOPaMHU, TOHUMATh UX TEOMETPUYECKUN U (PU3NYECKUI CMBICI, TPUMEHATh UX B PELICHUH T€OMETPUUYECKUX U (PU3HUECKUX 3ajiau.
— IIpuMeHsTh CKansipHOE MPOU3BEICHUE BEKTOPOB JJI1 HAXO0K/ICHUS JUIMH U YTJIOB.

— Ilonb30BaThCsA METOIOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSTH €I0 B PEIICHUU T'€OMETPUYECKUX U NIPAKTUUECKUX 3a1ad.

— Branets NOHATHAMM IPABUIIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI TYTH OKPYKHOCTH U paJUaHHON MEpHI yIia, yMETh
BBIYUCIIATH IUIOLIAAb KPYra U €ro 4acTei.

— HpI/IMCHHTB MOJIYYCHHBIC YMCHHS B ITPAKTUYCCKUX 3a/]avax.

— HaxonauTh ocu (MM LEHTPBI) CHMMETPHUH (DUTYD, TPUMEHSTDH ABHXKEHHS TUIOCKOCTH B IPOCTEHIIINX CITydasx.



TEMATUYECKOE IIVTAHUPOBAHUE

— HpI/IMeHSITI: MOJIYYCHHBIC 3HAHUA HAa NPAKTUKE — CTPOUTH MATECMATUYCCKUEC MOJCIIN JJIA 3a1a4

peasbHOM JKU3HU U POBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHUEM 01001 U TPUTOHOMETPUUECKUX (DYHKIUH (TT0JIb3YACh, T/Ie HEOOXOIMMO,

KaJIbKYJISITOPOM).

Ne | HamMeHOBaHuUe pa3/ieioB U TeM NPOrPaMMbI KosnuyecTBo yacos Hara Buani Buabl, Gpopmbl | DjIeKTPOHHBIE
n/ Beer| KOHTPOa | npakTuue | M3YHUEHH | IeATEALHOCTH KOHTPOJIA (uudposbie)
n 0 BLHBIE CKHe A o0pa3oBaTeJbH
paGoThI paGoTnI bl€ pecypchl
Paznen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. Penienne TpeyroJibHUKOB.
1.1.| Onpenenenne TpuroHOMeTpHIecKHX dyHKIWHI YEIOB OT 0° /10 2 -OopMmynupoBath [V CTHBIH OIPOC http_s://resh.edu.ru/
180°. OIpeieICHUs subject/lesson/250
TPUTOHOMETPHUYECK 9/main/
uX (QYHKUUH TyTBIX
U NPSIMBIX YTJIOB.;
1.2.| KocuHyc u cHHYC NPAMOTO  TYIIOTO yIJa. 2 -BBIBOIUTH [TcbMEHHBIN http_s://resh.edu.ru/
TEeopemMy orpoc subject/lesson/250
KOCHHYCOB u 9/main/
TEOpeMy CHHYCOB
(c paanycoMm
ONUCaHHOU
OKPYKHOCTH).;
1.3.| Teopema kocunycoB. (O606mENHAs) TEOPEMA CHHYCOB (C 2 -BrisosnTs Tecrnposanne  |https://www.yakla
paarycoM ONMMCAHHOW OKPY>KHOCTH). TeopeMy ss.ru/p/geometria/9
KOCHHYCOB u -
TEOpEMY  CHHYCOB klass/sootnoshenii
(c panuycoMm a-mezhdu-
OITMCAHHOM storonami-i-
OKPY>KHOCTH).; uglami-
treugolnika-
skaliarnoe-
proizvedeni_-
9222/sootnoshenii
a-mezhdu-

storonami-i-



https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
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Pazjen 3. Bektopsl

3.1

Onpez[eneHI/Ie BEKTOPOB, CIIOKEHUE U PA3HOCTb BEKTOPOB,
YMHOXCEHHNE BCKTOpa HA YUCJIO.

-Hcnons3oBaTh
BEKTOPHI KaK
HallpaBJICHHbIE
OTPE3KH,
HCCIIE10BATh
r€OMETPUYECKUN
(mepemerieue) U
¢busnveckuii (cuia)
CMBICJIBI BEKTOPOB.;
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3.2.

DU3NYECKUN U T€OMETPUUECKUIN CMBICI BEKTOPOB.
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HaIpaBJI€HHbIE
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MeJuaHa,
OuccekTpuca u
BBICOTA
TPEYroJbHHKA,
[apajuIeIorpaMM,
pomo,
MPSIMOYTOJIbHUK,
KBaJIpaT, Tpareuus;
OKPYHOCTBb,
KacaTesbHas;
PaBEHCTBO U
nonobue duryp,
TPEYTrOJIbHUKOB;
napauieTbHOCTb U
NEPIEHIUKYIIIPHOC
Th MPSIMBIX, YTOJI
MEXTy TPSMBIMH,
CUMMETpUS
OTHOCHUTEJIBHO
TOYKHU U IIPSIMOI;
JUITMHA, PACCTOsTHUE,
BEJIMYMHA yIJIa,

-klass/okruzhnost-

9230/vpisannaia-i-

opisannaia-
okruzhnosti-

9244/re-5¢73536¢-

3e29-4b74-ae2b-

d6972dadd2ac

ILIOIIA/b,
epuMeTp. ;
cnonbp30BaTh
(bopMyIIbL:
repuMeTpa u
IO 1
7.1 | Teopema Iudaropa u Hayama TPUrOHOMETPHH. Pemenne -OnepupoBath TectupoBanue http_s://resh.edu.rU/
1. | oOmMX TPEeyroaLHUKOB. TN ASUbIe-Ct”esson/Mg
¢durypa, Touka, 0/main/
HpAMas, yro, https://resh.edu.ru/
MHOTOYTOJIbHUK, gl;rk::;i%tjlesson/204
PaBHOGE/IPCHHbI 1 https://resh.edu.ru/
PaBHOCTOPOHHHH subject/lesson/731
TPEYTOJILHUKHY, } 4/conspect/
MPSIMOYTOJIbHBIN
TPEYTOJIbHUK,

MeanaHa,
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https://resh.edu.ru/subject/lesson/1490/main/
https://resh.edu.ru/subject/lesson/1490/main/
https://resh.edu.ru/subject/lesson/1490/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/7314/conspect/
https://resh.edu.ru/subject/lesson/7314/conspect/
https://resh.edu.ru/subject/lesson/7314/conspect/

OuccekTpuca u
BBICOTA
TPEYTrOJIbHUKA,
napaiesorpamm,
poMo,
PSMOYTOJIbHUK,
KBaJlpaT, Tpareuus;
OKPY’KHOCTb,
KacaTesbHas;
PaBEHCTBO U
nogobue duryp,
TPEYroJbHUKOB;
[apajuIeIbHOCTD U
HEePIEHIUKYIISIPHOC
Th TPSMBIX, YTOII
MEXy IPSIMBIMH,
CUMMETpPHUS
OTHOCHUTEIJIBHO
TOYKHU U IIPSIMOI;
JUIMHA, PacCTOSIHUE,
BEJIMYMHA YyIJIa,

1 (116:011
NepUMETP.;
lcronb30Bath
(bopMyIIbI:
nepumerpa u
rioniaau

HpaBI/IJ'IBHBIe MHOT'OYT'OJIbHUKHU.

-OnepupoBarb
TIOHSATHUSIMH:
¢urypa, Touka,
npsiMasi, yroJi,
MHOT'OYTOJIbHHUK,
PaBHOOEAPECHHBIN U
PaBHOCTOPOHHMIA
TPEYTOJILHUKH,
PSIMOYTOJIbHBIH
TPEYTrOIbHUK,
Me/raHa,

OuccekTpuca u

Ompoc 1o
MHTHBU Ty aTTbHBI
M KapTO4YKam

https://resh.edu.ru/

subject/lesson/203

7/start/



https://resh.edu.ru/subject/lesson/2037/start/
https://resh.edu.ru/subject/lesson/2037/start/
https://resh.edu.ru/subject/lesson/2037/start/

BBICOTA
TPEeYroJbHHKA,
[apajuIeIorpaMM,
pomo,
MPSIMOYTOJIbHUK,
KBaJIpaT, Tpareuus;
OKPYKHOCTB,
KacaTelbHas;
PaBEHCTBO U
noaobue duryp,
TPEYTOJIHHUKOB,;
NapauieTbHOCTb U
MEPIICHIUKYIIIPHOC
Th MPSIMBIX, YTOJI
MEX Ty TPSMBIMH,
CUMMETpUS
OTHOCHTEIIBHO
TOYKHU U OPSIMOM;
JUIMHA, PACCTOSTHUE,
BEJIMYMHA yIJIa,
II0IIA/1b,
nepUMeTp.;
cnosb30Bath
(bopMybL:
repuMeTpa u
rionaau

[IpeobOpazoBanus MIOCKOCTH.

-OnepupoBarb
MOHATUSMHU:
¢urypa, Touka,
npsiMasi, yro,
MHOTOYTOJIbHUK,
paBHOOEIPEHHBINA U
PaBHOCTOPOHHUI
TPEYroJbHUKH,
MIPSAIMOYTOJIBHBIN
TPEYroJbHUK,
Me/inaHa,
OuccekTpuca u
BBICOTA

Y cTHBII onpoc

https://resh.edu.ru/

subject/lesson/573

1/start/22407/



https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/5731/start/22407/

TPEYroJIbHUKA,
napauIeIorpaMM,
poMo,
MPSIMOYTOJIbHUK,
KBaJpart, Tpamnemus;
OKPYXHOCTb,
KacaTesbHas;
PaBEHCTBO U
nonobue duryp,
TPEYTrOJIbHUKOB,;
[apajuIeIbHOCTDb U
MEPIEeHIUKYISIPHOC
Tb MPSIMBIX, YTOJ
MEX1y MPSIMBIMH,
CUMMETpHUS
OTHOCHUTEIIEHO
TOYKH U IIPSIMOI;
JUTMHA, PacCTOsTHUE,
BEJIMYMHA YyIJIa,
MJI01LA/b,
nepuMeTp.;
lcnonb30BaTh
(bopMyIIbIL:
repuMeTpa u
rioniaau

Jsmwxenus. [lomooue. CummeTpus.

-OnepupoBarb
TOHSATHUSIMH:
¢durypa, Touka,
npsiMasi, yroJi,
MHOT'OYTOJIbHHUK,
PaBHOOEAPECHHBIN U
PaBHOCTOPOHHMIA
TPEYTOJIILHUKH,
NPSIMOYTOJIbHBIH
TPEYTOJILHUK,
Me/iiaHa,
OuccekTpuca u
BBICOTA

TPEYroJIbHHKA,

[IncLMeHHbII
onpoc

https://resh.edu.ru/

subject/lesson/313

8/start/



https://resh.edu.ru/subject/lesson/3138/start/
https://resh.edu.ru/subject/lesson/3138/start/
https://resh.edu.ru/subject/lesson/3138/start/

napajuIeIorpaMm,
pomo,
MPSIMOYTOJIbHUK,
KBaJIpaT, Tpareuus;
OKPY>KHOCTb,
KacaTelbHas;
PaBEHCTBO U
noaobue duryp,
TPEYroJIbHUKOB;
NapajuieTbHOCTh U
MEePIEHINKYIISIPHOC
Th MPSIMBIX, YTOJI
MEX Ty TPSMBIMH,
CUMMETpUS
OTHOCHUTEIIBHO
TOYKHU U OPSIMOM;
JUIMHA, PACCTOSTHUE,
BEJIMYMHA YyIJIa,
II01Ia/1b,
epuMeTp.;
cnosnb30Bath
(bopMybL:
repuMeTpa u
rionaau

ITnomans. Beruucinenne mromaaeii. [lmomanu moxo0HBIX
uryp.

-OnepupoBarb
MOHATUSMHU:
¢urypa, Touka,
npsiMasi, yro,
MHOTOYTOJIbHUK,
paBHOOEIPEHHBINA U
PaBHOCTOPOHHUI
TPEYroJbHUKH,
MIPSAMOYTOJIBHBIN
TPEYroJbHUK,
Me/raHa,
OuccekTpuca u
BBICOTA
TPEyroJibHUKa,

napajuIeIorpaMm,

TectupoBanue

https://resh.edu.ru/

subject/lesson/201

3/main/
https://resh.edu.ru/

subject/lesson/148

4/main/



https://resh.edu.ru/subject/lesson/2013/main/
https://resh.edu.ru/subject/lesson/2013/main/
https://resh.edu.ru/subject/lesson/2013/main/
https://resh.edu.ru/subject/lesson/1484/main/
https://resh.edu.ru/subject/lesson/1484/main/
https://resh.edu.ru/subject/lesson/1484/main/

poMo,
MPSIMOYTOJIbHUK,
KBaJpart, Tpamneus;
OKPYXHOCTb,
KacaTesbHas;
PaBEHCTBO U
nonobue uryp,
TPEYTrOJIbHUKOB;
MnapajvieIbHOCTh U
MEPIEeHIUKYISIPHOC
Tb MPSIMBIX, YTOJ
MEX1y MPSIMBIMH,
CUMMETpUS
OTHOCHUTEIIEHO
TOYKH U IIPSIMOI;
JUTMHA, PacCTOsTHUE,
BEJIMYMHA YIJIa,
TUIOMIA/Ib,
nepuMeTp.;
lcnonb30Bath
(bopMyIIbI:
repuMeTpa u
rioniaau

I[eKapTOBLI KOOpAWHATHI Ha ITJIIOCKOCTH.

-OnepupoBarb
TOHSATHUSIMH:
¢durypa, Touka,
npsiMasi, yroJi,
MHOT'OYTOJIbHHUK,
PaBHOOEAPEHHBIN U
PaBHOCTOPOHHMIA
TPEYTOJILHUKH,
NPSIMOYTOJIbHBIH
TPEYTOJIBHUK,
Me/iMaHa,
OuccekTpuca u
BBICOTA
TPEyroNbHUKA,
napajiesiorpaMm,

pomo,

Ompoc 1o
MHTUBU Ty aTTbHBI
M KapTOYKam

https://resh.edu.ru/

subject/lesson/692

1/conspect/



https://resh.edu.ru/subject/lesson/6921/conspect/
https://resh.edu.ru/subject/lesson/6921/conspect/
https://resh.edu.ru/subject/lesson/6921/conspect/

MPSIMOYTOJIbHUK,
KBaJpaT, Tparneuus;
OKPY>KHOCTb,
KacaTelbHas;
PaBEHCTBO U
noaobue duryp,
TPEYroJIbHUKOB;
NapajuieTbHOCTh U
MEePIEHIUKYISIPHOC
Th MPSIMBIX, YTOJI
MEX Ty TPSMBIMH,
CUMMETpUS
OTHOCHUTEJIBHO
TOYKHU U OPSIMOM;
JUIMHA, PACCTOSIHUE,
BEJIMYMHA YyIJIa,
II01IA/1b,
epUMETP.;
cnosb30Bath
(bopMybL:
repuMeTpa u
rionaau

BekTopsl Ha II10CKOCTH

-OnepupoBarb
MOHATUSMHU:
¢urypa, Touka,
npsiMasi, yroi,
MHOTOYTOJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUI
TPEYroJbHUKH,
MIPSAMOYTOJIBHBIN
TPEYroJbHUK,
Me/naHa,
OuccekTpuca u
BBICOTA
TPEyroJIbHUKA,
napajiesorpamm,
poMo,

MPSIMOYTOJIbHUK,

Y cTHBII onpoc

https://resh.edu.ru/

subject/lesson/250

7/main/



https://resh.edu.ru/subject/lesson/2507/main/
https://resh.edu.ru/subject/lesson/2507/main/
https://resh.edu.ru/subject/lesson/2507/main/

KBaJpart, Tpamnemus;
OKPY’KHOCTb,
KacareJlbHas;
PaBEHCTBO U
nonobue uryp,
TPEYrOJIbHUKOB;
MapauIebHOCTD U
MEePIEHIUKYISIPHOC
Tb MPSIMBIX, YTOJI
MEXY MPSMBIMU,
CUMMETpUS
OTHOCHUTEJILHO
TOYKHU U IIPSIMOI;
JUTMHA, PacCTOSHUE,
BEJIMYMHA YIJIA,
IJI01LA/b,
MIEPUMETD.;
lcnosnb30Bath
(bopMyIIbL:
repuMeTpa u
[JI011A 1

Wroro no pazgeny:

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IMOYPOUYHOE IVIAHUPOBAHMUE 9 reomeTpus

Ne Tema ypoka KoanuecTBo yacos Hara Buabl, gpopmbl
n/m H3y4YeHUsl | KOHTPOJS
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHe
padoThI padoThI

1. [ToBTOpEHME MO 1 TectupoBanue
reMk"[Too0HBIC
TpEeyTrONbHHUK."

2 I[ToBTOpEHME 1O 1 Ormpoc 1Mo
reme'UeTbipexyronbHuku. I L VHUBUTY ATbHBIM
011 TEOMETPUIECKUX KapTOuKaMm
Quryp".

3 [ToBTOpEHME MO 1 'Y CTHBIIN oTpoc
reme" Bircannsie
,OITMCaHHbBIE HIICHTPATHHBIE
Il

4. /Tnarnoctuyeckas 1 1 KonTtponbHas
KOHTPOJIbHAS paboTa. aboTta

5. OnpeneneHue 1 TectupoBanue
TPUTOHOMETPUIECKHAX
¢dbysakuit yrinos ot 0° 10
180°.

6. Onpenenenue 1 Omnpoc no
TPUTOHOMETPUIECKHAX VHIWBY Y AJTEHBIM
¢dbysakuii yrinos ot 0° 10 KapTO4YKaM
180°.

7. Kocunyc u cHHyC npsiMoro u| q 'Y CTHBII ompoc
TYTIOTO yTJIa.

8. KocuHyc 1 CHHYC IIpsIMOTo 1| ¢ [IrcbMeHHbIN
TYTIOro yTJja. ompoc

0. Teopema KOCHHYCOB. 1 TectupoBanue
(O6006ménHas) Teopema
CHHYCOB (C painycoM
OMICAaHHOW OKPYKHOCTH).

10. TeopemMa KOCHHYCOB. 1 Onpoc no
(O6006ménHas) Teopema VHIWBY Ty AJTEHBIM
CHHYCOB (C pajinycoM KapTOuKam
OMICAaHHOW OKPYKHOCTH).

11. HaxoxneHue qjivH CTOPOH U 1 'Y CTHBII orpoc
BEIIMYWH YTJIOB
TPEYTOJILHUKOB.

12. HaxoxaeHue JUIMH CTOPOH U 1 [IncLMeHHbI
BEJIMYUH YIJI0B oTpoc
TPEYTrOJIBLHUKOB.

13, Dopmyna o 1 TecTupoBanme
TpeyroJIbHUKA Yepes JABe
CTOPOHBI U YTOJI MEXKY
HIMU.

14. Dopmyna o 1 Onpoc mo
TpeyroJIbHUKA Yepes JABe VHIUBUTY ATbHBIM
CTOPOHBI U YTOJI MEXKY KapTOYKaM
HIMU.

15, Dopmyiia 1Iomaaun 1 'Y cTHBIN O1poc
UETBIPEXYTOJIBHUKA YEpe3
ero AUaroHajiu U yroi
MEKITY HIUMU.




16 Dopmyna miIomaiu [lnceMeHHBII
UeTBIPEXYTOJIBHUKA Yepe3 orpoc
ero JuaroHajiu U yroiu
MKy HUMHU.

17 [IpakTHueckoe NpUMEHEHUE TecTupoBaHue
TOKa3aHHBIX TEOPEM

18 [IpakTHUecKOe NIPUMEHEHHE Onpoc o
ITOKa3aHHBIX TEOPEM MHAWBU Yy aJIbHBIM

KapTOyKaM

19 [IpakTHyecKkoe MpUMEHEeHHE 'Y CTHBIN onpoc
TOKa3aHHBIX TEOPEM

20 KontponbHas paboraNel. [TrnceMeHHbIN

onpoc.KoHTponbH
ast pabora.

21 [ToHsiTie 0 MpeoOpa3oBaHUN TecTupoBaHue
mogo0ust

29 [TonsiTre 0 MpeoOpa3oBaHUN Onpoc no
ronoous MHINBUAYaIbHBIM

KapTO4KaM

23 COOTBETCTBEHHBIE 3JIEMEHTHI Y CTHBIH oIIpoc
M0T00HBIX UTYD.

24 (COOTBETCTBEHHBIE 3JIEMEHTHI [TrcbMeHHBIN
MoA00HBIX QUTYP. ompoc

o5, Teopema o pou3BeACHUU TecTtupoBanue
OTPE3KOB XOP/, TEOpeMa O
[IPOU3BEICHUU OTPE3KOB
CEeKYLIUX, Teopema o
KBaJpaTe KacaTeJIbHOM.

26 Teopema o mpou3BeieHUN Onpoc no
OTPE3KOB X0, TEOpEMa O MHIUBUAYaTbHBIM
[IPOU3BEICHUU OTPE3KOB KapTO4KaM
CEeKyIIHNX, TeopeMa o
KBaJpaTe KacaTeJbHOM.

27 [IprMeHeHNe B peleHun Y cTHBII onpoc
reOMETPHUECKHX 3a]1a4

[TrcbMeHHbIN
ompoc

28 [IpruMeHeHue B pelieHuH TectupoBanue
reOMETPHUECKHX 3aJ1a4

29 [IprMeHeHNe B peleHun Onpoc no
FeOMETPUUYECKHUX 3a/1a4 MHAWBHLYy aTbHBIM

KapTO4KaM

30 KonTtponbHas pabora Ne2 KonTponbpHas

pabota.

31. OmnpeneneHne BEKTOPOB, [TrceMeHHBIH
CJIO’)KEHHE U Pa3HOCTh oTpoc
BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha YHUCJIO.

32 OmnpeneneHne BEKTOPOB, [TrcEMeHHBIH
CJIO’)KEHHE U Pa3HOCTh oTpoc
BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha YUCJIO.

33 Dusznyeckuii u TectupoBanue
FEOMETPUUECKUI CMBICI
BEKTOPOB.

34 Du3nuecKuil u Ormpoc mo
FEOMETPUUECKHI CMBICI VHAWBHLY ATbHBIM
BEKTOPOB. KapTOYKam

35.

Pazioxxenne BCKTOpa 110

Y cTHBII onpoc




VIBYM HCKOJIJIMHEAPHBIM
BCKTOpPAM.

36. [PasnoxeHne BeKTOpa mo [TrcbMeHHBIN
TBYM HEKOJIJTHHEAPHBIM oTIpocC
BEKTOpaM.

37. KoopauHaThl BEKTOpA. [TucrMeHHBIT

onpoc

38. KoopauHaTel BekTOpAa. TectupoBaHue

39. CxansipHOE TPOU3BEACHUE Ormpoc no

BEKTOPOB, €ro MPUMEHEHUE VHIWBY Ty AJTbHBIM
71T HAaXOXKJSHUS IJTUH U KapTOYKaM
YTJIOB.

40. Perrenue 3a1a4 ¢ MOMOIIBIO Y CTHBIH onpoc
BEKTOPOB.

41. [IpumeHeHHEe BEKTOPOB ISt [l1cLMeHHbIA
pellenus 3a/1a4 KHHEMATHKY| OTpoC
Y MEXaHUKH

42. KonTponbHas pabora Ne3 [TrcbMeHHBIN

onpoc.KoHTponsH
as pabora.

43. JlekapTOBbI KOOPMHATHI Tectupopanue
TOYEK Ha TJIOCKOCTH.

44, YpaBHeHHE TPSIMOA. Omnpoc mo

VHIWBY Y AJTEHBIM
KapTOYKaM

45, YrnoBoit ko3 duimeHt, Y cTHBII onpoc
TaHTEHC yTIJIa HaKJIOHa,
napasuiebHbIe U
MEePIICHINKY IS PHBIE
MpsiMbIE.

46. YpaBHEHHE OKPYIKHOCTH. [TcoMenHbIH

ompoc

47. Haxosxaenne KoopanHaT [ l11cEMEeHHbII
TOYEK IIEPECECUCHUS OIIPOC
OKPY>KHOCTH Y IPSIMOI.

48. Meto KOOpIUHAT IIpU TecTupoanue
pelIeHNN TEOMETPUISCKIX
3a/1a4.

49. HWcnonp3oBanue MeToa Onpoc 1o
KOOpAMHAT B IIPAKTUYECKUX MHAUBUIYaJIbHBIM
3aadax KapTOYKaM

50. cnonb3oBaHue METO1a 'Y CTHBII orpoc

KOOPJWHAT B MTPAKTUYECKUX
Bamadax
51. KonTtponbHas patoota Ne4. [TrcbMeHHbIN
onpoc. KoHTponbH
ast pabora.

52. [IpaBHbHBIC [TrcbMeHHbIN
MHOTOYTOJIbHUKH, OIpoC
BBIYHCIICHHE MX DJIEMEHTOB.

53, Yucro p U JInHa TecTtupoBanue
OKPYHOCTH.

54, JlyiHa JIyrd OKPY>KHOCTH. Ormnpoc no

VHWBY Ty AJTEHBIM

KapTOuKaM




Panrannas Mepa yria.

55. 'Y CcTHBIN onpoc

56. [Imomane Kpyra u ero [lnceMeHHBII
PJIEMEHTOB (CEeKTOpa U 0IpoC
CETMCHTA).

57. Brraucnenue miomanaei Y cTHBIN OIpoc
(bUTyp BKITIOYAOIIIAX
PJIEMEHTBI KPyTa.

58. Beraucienne miomaaei [[rcEMEeHHBIN
(bUTyp BKITFOUYAOIIIAX 0Ipoc

DJICMCHTBI KpyTra.




50. KontponbHas pabotaNe5 1 1

[ IncrMeHHbIi

orpoc. KoHTposibH

M0100HBIE TPEYTOIHbHUKH"

ast pabora.
60. [ToHsiTHE O IBMXKEHUU 1 TectupoBanue
TJIOCKOCTH.
61. [TapamensHBI TTIEpEeHOC, 1 Onpoc 1o
MMOBOPOT U CUMMCTpPUS. MHAWBUAYAaJIbHBIM
KapToO4KaM
62. OcH ¥ IEHTPbI CHMMETPHH. | 1 Y cTHBII ompoc
63. [Ipocreitime npuMeHeHHUs B| 1 [TrcbMeHHBIN
pelIeHuN 3a/1a4. orpoc
64 [IpoMexyToUHas aTTeCTAlHs | 1 B dopme
KOHTPOJIbHOU
[pabOoTHI.
1T n I -
65 OBTOPCHHUC! 1 HUCbMCHHBIU
Pewenue 3anay no teme oIpoc

66 [loBTOpenue no teme" 1
UeTblpeXyroabHUKA
lmomany reoMeTpu4ecKux

turyp"

Y CTHBIH OIIpoc

67 [loBTOpenue no teme" 1
TeopeMa CHHYCOB U
KOCHHYCOB".

[ IncrMeHHbIit
oIpoc

68. ITOrOBBII YPOK. 1

OBLIEE KOJIMYECTBO YACOB IIO |68 7
[TPOT'PAMME

YYEBHO-METOAUYECKOE OBECIEYEHUE OBPA3OBATEJIbHOIO NPOLIECCA

OBA3ATEJIbHbIE YYEBHbLIE MATEPUAJIbLI ANA YYEHUKA

Bribepure yueOHbIE MaTepHaIbl
Beenure cBO#l BapuaHT:

METOOUYECKUE MATEPUAIBLI ANA YYUTENA

BBenure mannrie

LIUNPPOBbIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbI CETU UHTEPHET

Poccwuiickas anmekrponHas mkosa. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Supexc. Yueonuk» https://education.yandex.ru/home/
«SIKmnaccy . https://www.yaklass.ru/

dokcdopn https://foxford.ru/about

«Cupuyc. Onnaitay . https://edu.sirius.online

«Mapkermieiic 00pa3oBaTeJIbHbIX YCJIYI»

«Anpeker, «1C», «Yun.py», «Ckaiienr», «Kogsapc»,
u3natenbetBo «IIpocBemenue» u apyrue. https://elducation.ru/



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/

«uTepueTYpok» —. https://interneturok.ru/

OoOpasoBarenbHas wiathopma «Jlekray . https://lecta.rosuchebnik.ru/

https://edu.skysmart.ru/

MATEPUANNIbHO-TEXHUYECKOE OBECNEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA

YYEBHOE OBOPYAOBAHMUE

Ykaxute yuebHoe obopyaoBaHmne

OBOPYOOBAHME A1 MPOBEAEHUSA NABOPATOPHbIX, MPAKTUYECKUX PABOT, BEMOHCTPALIUIA

Ykaxute obopyaoBaHue AnA NpoBeAeHNs npe3eHTaLuii, AeMOHCTpaLuii


https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

