MHUHHUCTEPCTBO NPOCBEILIEHUS POCCUNCKOM ®EJEPALIUA
JTENAPTAMEHT OBPA3OBAHUSI TOMCKOM OBJIACTH
MKY YIPABJIEHUE OBPA30BAHUS AIMUHUCTPALIMY TIEPBOMAMCKOI'O
PAMMOHA
MAOY CEPTEEBCKAS COIII

PACCMOTPEHO YTBEPX/JIEHO
Ha 3acenanuu neiaroruyeckoro coBera JUPEKTOP LIKOJIBI
Hynkuna H.B.
poTokoJ Ne 1 ot «29» 08. 2024 r. [Tpuxaz Ne 27/1-O ot «29» 08.2024r.
( )

AOOKYMEHT NOANMMCAH
QNEKTPOHHOW NOANNCHLIO

Ceptuchukat: 009DAA75C8FOC3E935F841523454BC954C
Bnapeneu: yakvwHa Hatanest BacunbesHa
OencteuteneH: ¢ 24.06.2024 po 17.09.2025

. J

PABOYASA ITIPOI'PAMMA
yueOHbIii npeamer «I'eomeTpusi»

JIs o0y4yaromuxes 7-9 kiaaccon
2024-2027 yyedHbBIE TOABI

Cepreeso 2024



MNOACHUTEJIbHAS 3AIINCKA

OBHIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA «TEOMETPUS»

PaGouas mporpamma o yaeoHoMy Kypcy "T'eomerpus” mis oOygaromuxcst 7 — 9 kiaccos pazpaboTtana
Ha ocHOBe DeepanbHOTO roCyIapCTBEHHOTO 00pa30BaTEIFHOIO CTaHJapTa OCHOBHOTO O0IIEro
o0Opa3oBaHUs ¢ YUETOM H COBPEMECHHBIX MUPOBBIX TPEOOBAHUH, MPEABIBISEMBIX K MATEMATHUECKOMY
00pa3oBaHuIO, U TPAAULIUN POCCUICKOTO 00pa30BaHus, KOTOPBIE 00ECIIEYNBAIOT OBIIAJICHUE KITFOUEBBIMHU
KOMITETEHITUSIMU, COCTABJITIOIIMMHU OCHOBY JUISI HEIIPEPHIBHOTO 00pa30BaHUs U CAMOPA3BUTHS, & TAKKE
[EJIOCTHOCTH OOMIEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO PAa3BUTHS O0yJarouxcs. B
MPOrpaMMe YYTSHBI UJICH | MOJIOKeHUsT KOHIIeNMy pa3BUTHS MaTEMaTHIECKOTO 00pa30BaHMs B
Poccuiickoit eneparuu. B snoxy undpoBoii Tpanchopmaliui Bcex cep 4eIoBeUeCKON NeITeTbHOCTH
HEBO3MOXXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BO MaTeMaTHUYECKOU IMOATOTOBKH.
VYike B IIKOJIE MATEMAaTHKa CIIY’)KHT OTIOPHBIM IIPEIMETOM TSI U3YYICHHSI CMEKHBIX JIUCITUTUIHH, a TIOCTIe
IITKOJTBI peaTbHON HEOOXOAMMOCTBIO CTAHOBHUTCS HETIPEPBHIBHOE 00pa30BaHUe, YTO TPEOYET MOTHOICHHOM
6a30B0i 0011€00pa30BaTENILHON MTOJATOTOBKH, B TOM YHCIIE U MATEMATHYECKOM.

3T0 00YCIIOBIICHO TEM, YTO B HAIITK JTHA PACTET YHCIIO TTPO(eccuii, CBA3aHHBIX C HETIOCPEICTBEHHBIM
MIPUMEHCHHEM MaTEMaTHKH: U B chepe IKOHOMUKH, U B OM3HECE, M B TEXHOJOTHISCKUX 00JIaCTsIX, U JTaXKe
B r'yMaHUTapHBIX chepax. Takum 00pa3omM, KPyr MKOIHHUKOB, JUISI KOTOPBIX MaTEMaTHKa MOXET CTAaTh
3HAYUMBIM MPEAMETOM, PACIIHPSIETCS.

[TpakTHdeckas Mojae3HOCTh MaTEMATHKH 00YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SBIISTFOTCS
(dyHIaMeHTAIbHBIE CTPYKTYPHI HAIIETO0 MUpPA: MPOCTPAHCTBEHHBIC (DOPMBI M KOJTHYSCTBEHHBIC
OTHOIIEHUS OT MPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, /IO IOCTATOYHO CJIOKHBIX,
HEOOXOIMMBIX JJISl Pa3BUTHUS HAYUHBIX U MPUKIATHBIX HIel. be3 KOHKpeTHBIX MaTeMaTHYeCKUX 3HAHUN
3aTpyJHEHO MOHUMAaHKE MPUHIMIIOB YCTPOUCTBA U MCIOJIb30BAaHUS COBPEMEHHON TEXHUKU, BOCTIPUATHE U
MHTEpIpEeTALHs

Pa3HOOOpPa3HOM CONUATILHOM, SJKOHOMUUYECKOH, MOJIMTHYECKOW nHpOopMannu, Maao3pexkTruBHa
MOBCEIHEBHAS MTpaKTUYecKas AeATeNbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIOIHATH
PacuéThl U COCTABJIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUUECKUMU
npuéMaMy reOMETPUUECKUX U3MEPEHHUI U TOCTPOCHUH, YNTAaTh HHPOPMAIIHIO, TPEACTABICHHYIO B BUJIE
TabJIuL, AUarpaMM U rpaduKoB, )KUTh B YCIOBHUSIX HEONPEAEIEHHOCTU U IOHUMATh BEPOSTHOCTHBIH
XapaKkTep CIy4alHBIX COOBITHH.

OaHOBpEeMEHHO ¢ pacuIupeHueM cdep NpUMEHEHUsI MaTeMaTHKU B COBPEMEHHOM o011ecTBe BCE Ooiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUYECKHUM CTUJIb MBIILJICHUS, POSIBIISIOIINICS B OpeAeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpoiiecce n3yueHuss MaTeMaTHKU B apceHal MPUEMOB U METOJIOB MBIIILICHUS
Yell0BeKa eCTECTBEHHBIM 00pa30M BKIIOYAIOTCA UHAYKLHUA U JeIyKIus, 00001IIeHEe U KOHKPETH3aIHs,
aHaJIu3 U CUHTE3, KiIaccuukaius u cuctemaTu3anus, abcrparupoBanue u ananorusi. OObeKThI
MaTeMaTHYeCKUX YMO3aKIIOUEHHH, MpaBuiia UX KOHCTPYUPOBAHHS PACKPBIBAIOT MEXAHHU3M JIOTHUECKUX
MOCTPOCHHUI, CHOCOOCTBYIOT BBIPaOOTKE YMEHUs POPMYITHPOBATH, 0OOCHOBBIBATh U JOKA3bIBAThH
CYXJEHHUS, TEM CaMbIM Pa3BUBAIOT JOTUYECKOE MbIIILIEHHE. Beayias posib IpUHAIEKUT MAaTEMAaTUKE U
B (popMHpOBaHUH aNTOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS U BOCIIUTAHUU YMEHUI 1eHCTBOBATH 1O
3aJlaHHBIM aNTOPUTMaM, COBEPIICHCTBOBATH N3BECTHBIE U KOHCTPYHPOBATh HOBLIE. B mpoiiecce pemienus
3a/1a4 — OCHOBOM y4eOHOM JeATeTbHOCTH Ha YPOKaX MaTeMaTUKHU — Pa3BUBAIOTCS TaKXKe TBOpUECKas U
MIPUKIIaIHAS CTOPOHBI MBIIILICHUSI.

OO0ydeHnne MaTeMaTHKe Ja€T BOZMOYKHOCTh Pa3BUBATh Y 00yJaIONINXCS TOUHYIO, PAIlMOHATBHYIO U
MH(OPMATUBHYIO pedb, YMEHUE OTOMPATh HanboJIee MOAXO0IAIIUE SI3BIKOBbIE, CHMBOJIMYECKUE,
rpaduyeckue cpeacTBa sl BRIPAKESHUsI CY)KISHUI U HATJIATHOTO UX MPECTaBICHUS.

Heo6xomuMbIM KOMIIOHEHTOM OOIIIEH KYJIBTYPhl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS 0011IEe
3HAKOMCTBO C METOJAaMH MMO3HAHUS JICUCTBUTEIHHOCTH, MPEACTABICHUE O MIPEIMETE U METO/1aX
MaTeMaTHKH, UX OTJIUYUNA OT METOJIOB APYIUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHHSI MAaTEeMaTUKHU JJIs1 PEeIIeHUs] HAy9YHbIX U MPUKIAIHBIX 3a71a4. Takum o0pazom,
MaTeMaTH4eckoe oOpa3oBaHHe BHOCUT CBOM BKJIaA B popMHUpoBaHUE 00IIEH KyIbTyphl YeTOBEKA.



W3yueHne MaTeMaTHKHU TaKKe CIIOCOOCTBYET ACTETUUYECKOMY BOCIIUTAHHIO YEJIOBEKA, TOHUMAHHIO
KPacoThl ¥ M3SIIECTBA MATEMATUIECKUX PACCYKACHUHN, BOCIPUATHIO TEOMETPUIECKUX (POpM, YCBOCHHUIO
W€ CUMMETPHH.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»

«MaremaTuKy yXe 3aTeM Y4UTb HaJ0, YTO OHA YM B MOPSAJOK IIPUBOJUTY», — IHACAI BEJIMKUNA PYCCKUI
yueHblii Muxann BacunbeBuy JlomoHocoB. U B 3TOM COCTOUT O1HA U3 ABYX IieNieii 00y4eHus: TeOMETpUn
KaK COCTaBHOM YaCTH MaTeMaTUKHU B IIKOJIE. DTOM LIEJIM COOTBETCTBYET AOKa3aTeNIbHAs JTUHUS
npernoaaBanus reomeTpun. Cremys MpeacTaBIeHHON pabodel mporpaMMe, Ha4rHas C CeABMOTO KJlacca
Ha ypoKaxX F€OMEeTpUU 00ydarolUiCs yYUTCS IPOBOIUTH J1I0Ka3aTeIbHbIE PACCYKIEHUS, CTPOUTD
JIOTUYECKUE YMO3AKIIOUEHHUSI, JOKA3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K
JIO’)KHBIM, IIPOBOJUTH PACCYKIECHUS OT «IIPOTUBHOT0Y», OTIMYATh CBOMCTBA OT IPU3HAKOB,
¢bopmynupoBatb 0OpaTHbIE

YTBEp)KJICHHsI. YUEHUK, OBJIAJICBIINNA NCKYCCTBOM PacCYX1aTh, OyAET IPUMEHSTH €T0 U B OKPYKaIOLIeH
KU3HU.

Kaxk nucan reomerp u neparor Urops @enoposny Llapsiruy, «IroasMu, TOHUMAKOLMMU, YTO TaKOE
JI0KAa3aTeNIbCTBO, TPYJAHO M J1a’K€ HEBO3MOXKHO MaHUIYyJIUPOBaThy». [ B 3TOM COCTOUT BaKHOE
BOCIIUTATEIIbHOE 3HAYECHUE N3YYECHUS T€OMETPUH, IPUCYILEE MMEHHO OTEYECTBEHHON MaTEMaTHYECKON
uikoJsie. BMecte ¢ TeM aBTOpBI TPOrpaMMBbl IPEAOCTEPErat0OT YUUTEN OT U3JIHMIIHEr0 popManusma,
0COOEHHO B OTHOILIEHWHU Haydajl U OcCHOBaHUM reomeTpun. Opaniry3ckuii maremaruk JKan Jlbe1oHHE 110
3TOMY MOBOJY BbICKa3ajcs Tak: «4To KacaeTcs IeNUKaTHONW MpoOieMbl BBEIEHUS «aKCHOM», TO MHE
Ka)KeTCsl, UTO Ha MEePBbIX NOpax HY>KHO BOOOIIe U30eraTh MPOU3HOCUTH caMo 3TO ¢i10Bo. C Ipyroi xe
CTOPOHBI, HE CIEAYET YIYCKaTh HU OJTHOM BO3MOXHOCTH J1aBaTh MPHUMEPHI JIOTHYECKUX 3aKIHOYEHUH,
KOTOpbIe KyZa B OoJblIel Mepe, 4eM Ues aKCUOM, SIBJISIFOTCS HCTUHHBIMU U € IMHCTBEHHBIMU
JBUTATENSIMU MaTEeMAaTUYECKOTO MBIIILJICHUS.

BTopoii nenbro n3ydeHnst reOMETpUH SBIISETCS UCIOIb30BAHNE €€ KAK MHCTPYMEHTA IIPU PELICHNH KaK
MaTEMaTUYECKHX, TaK U MPAKTUYECKUX 3a7a4, BCTPEYAIOIIMUXCS B PeaIbHOM KU3HA. OKOHUMBIIMHI KypC
Te€OMETPUH LIKOJBHUK JI0JDKEH OBITh B COCTOSIHUU OIPENEIIUTh T€OMETPUYECKYIO (QUTypY, OITHCATh
CJIOBAaMM JAHHBIM YepPTEK MIIM PUCYHOK, HAlTH IUIONIAAb 3€MEIBHOIO y4acTKa, pacCUYMTaTh HEOOXOJUMYIO
JUIMHY ONITOBOJIOKOHHOTO Kaless niM TpedyeMble pa3Mepbl rapaxa Juis aBToMoOWI. OToMy
COOTBETCTBYET BTOPAsi, BBIUACIUTEIbHAS JIMHUSA B U3yUYCHUU T€OMETPUH B IIKOJE. [laHHas IpakTHIecKas
JIMHMS ABISIETCSA HE MEHee BaxxHOH, ueM nepBast. Emé [1naron nmpeanuceiBai, 4ToObl «IpaxaHe
IIpekpacHoro roposia H1 B KOEM ClIy4ae HE OCTaBJIJIM F€OMETPUIO, BeJlb HEMAJIOBAXKHO JlaXke NOOOUYHOE
€€ IPUMEHEHUE — B BOCHHOM JIeJIe J]a, BIIPOYEM, M BO BCEX HayKax — JUIS JIYYLIETO UX YCBOCHUS: MBI
Be€/lb 3HaeM, Kakasi OECKOHEYHas pa3HMLA CYILECTBYET MEX/1y YeIOBEKOM IIPUYACTHBIM K T€OMETPHU U
HEeNpUYaCTHBIM». JIJ1s1 3TOr0 yYUTEN0 pEeKOMEHIyeTCsl T0I0MpaTh 3a/1aui IPaKTUYECKOT0 XapakTepa AJs
paccMaTpuBaeMBbIX TEM, YUUTh ACTEH CTPOUTh MATEMAaTUUYECKUE MOJIENIH PEAJIBHBIX KU3HEHHBIX
CUTyaluH, IPOBOJUTH BBIUYMCIICHUS U OLIEHUBATH aIcKBaTHOCTh NIOJy4E€HHOTO pesyabpTaTta. Kpaline BaxxHO
MIOAYEPKUBATH CBSI3U TEOMETPUH C IPYTUMU IIPEAMETAMH, MOTUBUPOBATh MCIIOJIB30BATh ONIPEIECIICHUS
reOMEeTpUYECKUX (PUTYp U TOHATHH,

J€MOHCTPUPOBATh IPUMEHEHHE TIOTYUYEHHBIX YMEHUH B (DU3UKE U TEXHUKE. DTU CBA3U HauboJiee pKo
BHUJIHBI B TeMax «Bekropb», « TpuroHoMeTpudeckre COOTHOIIEHU», «Meroa koopauHaT» U «Teopema
[Tudaropay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

CornacHo yueOHOMY IUIaHy B 7 KJlacce u3y4aercs: yueOHbli Kypc «['eoMeTpus», KOTOPBIH BKIIOYAeT
ClIeyIOIEe OCHOBHBIE pa3/ielibl cofepkanus: «I'eomeTpruueckue GpUrypsl 1 Ux cBoiicTBay, «M3mepenue
TrEOMETPUYECKUX BEINUMHY, @ TAKXKE «/[eKapTOBBI KOOPAMHATHI HA IIIOCKOCTHY, «BeKTOpBI», «/IBHXKEHUS
wiockoctu» U «IIpeobpasoBanus nogoous». YueOHbIN MIaH NpeaycMaTpuBaeT U3y4eHue reOMEeTpUN Ha
6a30BOM ypOBHE, UCX0/I U3 68 yueOHbIX 4aCOB B yUEOHOM TOJly.

CornacHo yueOHOMY IUIaHy B 8 Kilacce u3ydaercst yueOHbli Kypc «['eoMeTpHs», KOTOPBIA BKIIOYAET
CIIeYIOIINE OCHOBHBIE pa3fienibl coaepxkanus: «I'eomerpudeckue GUrypsl U UX CBOHCTBay, «M3mepenue
TFEOMETPUYECKUX BEIMUMHY, a TAKXKE «/eKapTOBBI KOOPAMHATHI HA IIIOCKOCTUY, «BeKTOpBI», «/IBHXKEHUS
wiockoctu» U «IIpeobpazoBanus mogoous». YueOHbIN MIaH MpeycMaTpUBaeT U3ydeHHe FeOMETpUH Ha
6a30BOM ypOBHE, UCX0/Is U3 68 yueOHBIX 4aCOB B yUEOHOM TOJ1y.

CornacHo yuebHOMY MIaHy B 9 kiacce u3ydaercst yaueOHbIN Kypc «'eoMeTpHs», KOTOPBINA BKIIOYAET
CIIeyIOIINE OCHOBHBIE pa3/ielibl coaepxkanus: «I'eomeTpuueckue GUIypsl U UX CBOUCTBa», «3mepenue
Ir€OMETPUYECKUX BEIMYMHY, a TaKkKe «J{eKapTOBBI KOOpAMHATHI HA IUIOCKOCTHY, «BeKTopsl», «/[BHKeHus



mwiockoct» U «I[IpeoOpa3oBanus moA00us». YUeOHbIH IJIaH MPEIyCMaTPUBACT U3YUCHHE TCOMETPUU Ha
0a30BOM ypOBHE UCX0/1s U3 68 yueOHBIX YaCOB B y4EOHOM TOY.

COJAEPKAHUME YYEBHOI'O KYPCA «'EOMETPUS» 7 kiaacc
HavansHnele nouaTus reomerpun. Touka, psimasi, OTpe30K, JIyd. YToJ. Buasl yrios. Beprukaibsbie u
cMexHbIe yribl. buccekrpuca yria. Jlomanasi, MHOroyroJsibHuK. [lapainienbHOCTb U IEPIEHIUKYASIPHOCTD
MIPSIMBIX.
OcHOBHBIE IOCTPOEHUS C IOMOIBIO LIUPKYJIS U JinHelku. TpeyronbHuk. Boicora, Mmennana,
OmcceKkTpuca, MX CBOMCTBA.
PaBHOOE/IpEeHHBIN 1 PaBHOCTOPOHHUH TPEYroJIbHUKU. HepaBeHCTBO TpeyroibHUKA.
CpoiicTBa U PU3HAKY PaBHOOEPEHHOTO TpeyrojbHUKA. [IpU3Haku paBeHCTBA TPEYroJbHUKOB.
CpolicTBa U NPU3HAKY NMApAJJIENbHBIX IpsIMbIX. CyMMa yIiIOB TpEeYrojibHUKa. BHemHue yribl
TPEYroJbHUKA.
[IpsimoyrombpHbIN TpeyronbHUK. CBOMCTBO MeIHMaHbl MPSMOYTOJIBHOTO TPEYTOJIbHHUKA, TPOBEIEHHOM K
runorenyse. [Ipu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYrOJbHUKOB. [IpSIMOYTrOIbHBINA TPEYTOIBHUK C
yriaom B 30°.
HepaBeHncTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOMH, Teopema
0 OoJiblIeM yrie 1 0oJibllei CTOpOHE TpeyrojbHuKa. [leprnenauKkyasp u HakJIOHHas!.
COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPUS» 8 kaace
Yerbipéxyronpuuku. [lapamienorpamm, ero npusHaku 1 cBoiicTBa. YacTHble ciryyan napaiienorpaMMoB
(IpsAMOYTOJILHUK, POMO, KBaIpaT), X MPU3HAKU U cBoiicTBa. Tparenus, paBHOOOKas Tpaneuus, e
CBOMCTBA U Npu3HAKU. [IpsimoyronpHas Tpanenus.
Merton yaBoenust meauansbl. LlentpanbHas cummerpus. Teopema Dareca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KaX.
Cpennue NMHUM TpeyrojabHuKa U Tpanenuu. LleHTp macc TpeyrojapHuUKa.
[Tono6ue TpeyroabHUKOB, KodhdumueHT nogoous. [lpusHaku nomxooust TpeyroJbHUKOB. [I[puMeHeHme
oA00USI TP pelIeHUH MPAKTHUECKUX 3a7a4.
CaoiicTBa momajei reomeTpudeckux Guryp. @opmyssl I TUIOMATH TPEYTOJIbHHKA,
napajuiesorpamMmma,pomoa u tpanernuu. OTHOIICHHE TIoma e MoA00HBIX GUTyp.
Brruncnenue miuomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4yaToi Oymare.
Teopema [Tudaropa. [Ipumenenue reopemsl [Iudaropa npu penieHny MpakTUYECKUX 3ajau.
CuHyc, KOCUHYC, TAHT'€HC OCTPOTO YIJIa NPSIMOYTOJIBHOTO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPUUIECKOETOXKIECTBO. Tpuronomerpudeckue GyHkiuu yrioB B 30°, 45° u 60°.
BnucanHbie ¥ IEHTpaJIbHBIE YIUIBI, YTOJI MEXKY KaCaTE€IbHOM U XOPAOU. YTIIBI MEXAY XOpAaAMHU U
ceKylIrMu. BricanHble U onrcaHHbIe YEThIPEXYTrOIbHUKNA. B3auMHOE pacnosoxeHne IByX
okpyxHoctei. Kacanue okpyxnHocrteid. OOmue kacaTeabHbIe K ABYM OKPY)KHOCTSIM.
COJEPKAHUE YYEBHOI'O KYPCA «'EOMETPHUS» 9 kiacc

Cunyc, kocunyc, TaureHc yrios ot 0 10 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYJIBI
IIPUBEICHMUS.

Pemenue tpeyroapHukoB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. PellleHne NpakTHYeCKuX 3a1a4 ¢
HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogodus. [logodue cOOTBETCTBEHHBIX IEMEHTOB.

Teopema 0 IpOU3BENECHUH OTPE3KOB XOPI, TEOPEMBI O IIPOU3BEACHUH OTPE3KOB CEKYIIUX, TEOpEMA O
KBaJpare KacaTeJIbHOM.

Bekrop, ninrHa (Molysb) BEKTOpa, COHAIIPABICHHbBIE BEKTOPHI, IPOTHUBOIOJIOKHO HANPaBJIEHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMK HAJl BEKTOpaMHU. Pa3noxenue
BEKTOpa I10 ABYM HEKOJIIIMHEapHBIM BekTopaMm. KoopauHaTe! Bektopa. CKalsipHOE TPOU3BEIEHUE
BEKTOPOB, IPUMEHEHUE JUIl HAXOXKICHHUS IJIUH U YTJIOB.

JlexapTOBBbI KOOPAMHATBI HA TUIOCKOCTH. Y PABHEHUS IIPSIMOM U OKPYKHOCTH B KOOPAUHATAX, [IEPECCUCHUE
OKPYXKHOCTEH U IpsIMBIX. MeTOI KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuiIbHBIE MHOTOYIOJIBHUKU. JUIMHA OKPYKHOCTH. I 'pagycHas U paauaHHas Mepa yria, BBIYACICHUE
JUIMH 1yT OKpyKHOCTeM. Ilnomane kpyra, ceKkropa, CErMeHTa.

JIBM>KEHUS MJIOCKOCTU U BHYTPEHHHE CUMMETPHH GUTYp (JIeMEHTapHBIE MPEICTABICHUS).
[TapamtensHbii nepeHoc. I1oBoporT.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

OcBoenue yueOHOTO Kypca «['eoMeTpus» TOJKHO 00eCIIeYrBaTh JOCTIKEHHE Ha YPOBHE OCHOBHOTO
o0m1ero 00pa3oBaHUs CICIYIOMINUX JIMYHOCTHBIX, METAIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
pe3ybTaTOB:

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE PE3YJIBTAThl OCBOCHUS MPOTrpaMMbl yueOHOTO Kypca «I eomeTpus
xapakTepusytorcs:  [laTpuoTrueckoe BOCTIUTaHHE:

MPOSIBJICHUEM MHTEpECa K MPOLIJIOMY U HACTOSIIIIEMY POCCUHCKON MaTeMAaTUKH, IICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSIM POCCHICKHX MAaTEMAaTHUKOB M POCCUMCKONW MAaTEMAaTUYECKOM IIKOJIBI, K
WCIIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cdepax.

I'pa:knanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00S3aHHOCTEH rpaklaHlHA U pean3alliu e€ro Mpas,
MPEACTABICHUEM O MATEMAaTHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3ITHUYHBIX CTPYKTYP, SBICHUM,
MPOIIEAYp TPaKAaHCKOTO 00I1IecTBa (BEIOOPHI, OTIPOCHI U TIP.); TOTOBHOCTHIO K OOCYKIECHUIO STUYECKUX
po0JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPATBHO-ITUYECKUX TIPUHITUTIOB B ACSITEIBHOCTH YUEHOTO.

TpynoBoe Bociutanue:

YCTaHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTUUECKUX 3a]1a4 MAaTEMaTHYECKON
HaIpaBJIEHHOCTH, 0CO3HAHUEM Ba)KHOCTH MAaTEMaTUYECKOTO 00pa30BaHUs Ha MPOTSDKEHUH BCEH JKU3HU
JUTSI yCTIENITHOM TIPOo(heCcCHOHABHOM ACSITEIPHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM MHIMBHUIYAIHHOU TPACKTOPHHU 00Pa30BaHUS U KU3HCHHBIX
TJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX MOTPEOHOCTEH.

JcTeTnYecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHATILHOMY U ACTETHYECKOMY BOCTIPUATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a7a4, pEeUICHUH, PaCCyXICHHI; YMEHUIO BUJIETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

I{leHHOCTH HAYYHOI'O TO3HAHUS:

OPHEHTAIIMEH B JICITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX IIPEICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI YEIOBEKA, IPUPOIBI U 00IIECTBA, MOHUMAaHUEM MAaTeMaTHYECKON HAyKH Kak
chepsl YeITOBEYESCKOM IeITEIbHOCTH, TAOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIIN3AIINN;

OBJIQJICHUEM SI3BIKOM MATEMaTUKH U MaTE€MaTUYECKOM KyJIbTYpOH Kak CpeJICTBOM MO3HAHUSI MUPA;

OBJIaJICHUEM MIPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATEIbCKON JEATEIbHOCTH.

du3zuveckoe BocuTanue, GoOpMUPOBAHUE KYIbTYPHI 3J0POBbSI U SMOITMOHAIBHOTO
ONaronoxy4us: FOTOBHOCTBIO TPUMEHSTh MAaTEMaTUUECKUE 3HAHUSI B HHTEPECAX CBOETO 3/I0POBbA,
BEJICHUS 37J0pOBOTO 00pa3a KHU3HH (30POBOEC MUTAHKUE, COATAHCUPOBAHHBIN PEXKHUM 3aHATUN U OT/IBIXA,
perynspHas puznyecKasi akTUBHOCTD ),

c(OpMUPOBAHHOCTHIO HaBbIKa peIeKCHH, IPU3HAHUEM CBOETO IIpaBa Ha OIMUOKY U TAKOTO Ke
IpaBa Jpyroro 4ejoBeKa.

IK0JIOrH4YecKoe BOCIUTAHHE:

OpHUEHTAIlMel Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN JUIA PEelIeHus 3a71a4 B 00JIacTu
COXPaHHOCTH OKpPYKaroLel cpeibl, INIaHUPOBAHUS MOCTYNKOB U OLIEHKU WX BO3MOXHBIX MOCIIEICTBUN
JUISL OKpY>Karole Cpeibl;

OCO3HaHHEM TTI00aTHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIEM U IMyTeH UX PEIICHHUS.

JIM4HOCTHBIE PE3yNbTaThI, 00ECTIEYNBAIOLIUE aJANTAIIMIO 00YJArOIIEeT0Cs K U3MEHSIOLUMCS
YCIIOBHSIM COLIMAJIBHOW U TPUPOJHOM Cpebl:

— TOTOBHOCTBIO K JISHCTBUSIM B YCIOBUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO A TENbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS y APYTUX JIIOJIEH,
MpHOOpeTaTh B COBMECTHOM IEATEIHPHOCTH HOBbIC 3HAHUS, HABBIKA U KOMIETCHIIUU U3 OTBITA IPYTHX;
— HEe00X0IUMOCTHIO B JOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Kcie POPMYITHPOBATH UACH, TIOHATHS,
TUNOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATH JAC(PHUIIUTHI
cOOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BHUTHUE;



— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAITHIO KaK
BBI30B, TPEOYIONINI KOHTPMED, KOPPEKTUPOBATh MPHHUMAEMBIE PEIICHHSI U ACUCTBHS, (GOPMYIUPOBATH U
OIICHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.
METAINIPEAMETHBIE PE3YJIbTATHI
MetanpeaMeTHbBIE pe3yIbTaThl 0CBOSHUS MPOTpaMMbl ydeOHOTO Kypca «[ eoMeTpusy XapaKkTepu3yrTCs
OBJIAJIEHUEM YHUBEPCATLHLIMU NOSHABAMETLHLIMU OUCMBUAMU, YHUBEPCATLHBIMU KOMMYHUKAMUBHBIMU
0etiCMBUAMU U YHUBEPCATbHBIMU PE2YIAMUSHIMU OUCEUIMU.
1) Vnueepcanvhvie nosnasamenvihvie oelicmeus 0becneuugarom Gopmuposanue 6a308bix KOCHUMUGHbIX
npoyeccog 00yuaruuxcs (0coeHue Memooo8 NOHAHUS OKPYHCAIOWe20 MUpa, NpUMeHeHUe 102U4eCcKUXx,
UCce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).
Ba3oBble 1oruveckue aeiicTBu:
— BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHICCKIX OOBEKTOB, MIOHSATHH,
OTHOIICHHUI MEXY MMOHATUSIMU; (OPMYTUPOBATH OTIPEICIICHUS TIOHITHIA; yCTAaHABIMBATH CYIICCTBCHHBIN
MPU3HAK KJIACCU(PUKAIINN, OCHOBAHUS JIUIsl 000OIICHHS W CPABHCHHSI, KPUTEPUH TIPOBO TUMOTO aHAJIH3A,
— BOCHPHUHHUMATH, GOPMYITHPOBATEH U MPE0OPa30BBIBATH CYXICHUS: YTBEPIUTCIIBHBIC ¥ OTPHUIIATCIIHHBIC,
eIMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIE;
— BBISBIISITh MATEMaTHICCKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEYHS B (DaKTax, TaHHBIX,
HAOJIOJICHUSX U YTBEPXKACHHSIX; TIPEIaraTh KPUTEPUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUNI;
— JIeJIaTh BBIBOJIBI C UCIIOJIE30BAHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX U HHIYKTHBHBIX YMO3aKIIOUCHHH,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;
— pa30upaTh JI0KA3aTeILCTBA MATEMATHUSCKUX YTBEPKICHHUH (ITPSAMBIC U OT MTPOTUBHOTO), TPOBOIHUTH
CaMOCTOSITEIIEHO HECIIOKHBIC JOKA3aTeIbCTBA MaTEMATHIECKUX (DAKTOB, BRICTPAUBATh apTryMEHTAIIHIO,
MIPUBOJIUTH TIPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS;
— BbIOMpaTh crioco0 peteHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB pEIlIeHUs, BRIOUPATh
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOATEIbHO BBIACIEHHBIX KPUTEPHUEB).
bazoBrle uccienoBaTeabcKkue OeHCTBUS:
— HCII0JIb30BATh BOMPOCH! KaK HCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS; (POPMYIUPOBATH BOMIPOCHI,
¢bukcupymole IpoTUBOpeyne, MpodieMy, CaMOCTOSITENILHO YCTaHABIMBATh UCKOMOE U IaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;
— MPOBOAMTH MO0 CAMOCTOSATEIBHO COCTABIIEHHOMY IIJIaHy HECJIOXHBIA SKCIIEPUMEHT, HEeOO0JIbIIOE
UCCIIEIOBAHUE 110 YCTAHOBIIEHUIO 0COOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 00HEKTOB
MEXKy COOOM;
— €aMOCTOSTENbHO (GOPMYIUPOBATH 000OIIEHUS U BHIBOJBI 10 PE3yIbTaTaM MPOBEIEHHOTO
HaOJI0ICHUS, KCCIIEI0BAHUS, OLICHUBATH JJOCTOBEPHOCTD MOIYUYEHHBIX PE3yIbTaTOB, BEIBOJIOB U
000011IeHMI;
— MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE MpoIlecca, a TAKKE BBIABUTATh MIPEAIOJI0KEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.
PaboTa ¢ nadopmanmeii:
— BBISIBIISITH HEJIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIINH, JTAHHBIX, HEOOXOTUMBIX JIJIsl pElICHUS
3a/1a4u;
— BbIOMpATh, aHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH MHPOPMALIHIO PA3TUYHBIX
BUJIOB ¥ (POPM TMpEACTABICHUS;
— BbIOMpaTh HopMy MpeCcTaBICHHS] HHPOPMAIIH U WLTIOCTPUPOBATH pellaeMble 3a7aui CXeMaMH,
JrarpaMmamu, HHOUM rpadukoil 1 uX KOMOMHAIIMSIMU;
— OIICHMBATh HAJEKHOCTh MHPOPMAIINH IO KPUTEPUSIM, TIPEITIOKEHHBIM YUUTEIIEM UITH
chOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

2) VHuueepcanvhvie KOMMYHUKAMUBHbBIE OelicmBUs 00ecneuusaom cqhopmuposanHocms
COYUANBHBIX HABLIKOE 00YUAIOUWUXCAL.
OO0wmenne:
— BOCIPUHUMATH U (POPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU U IEISIMU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS T10
XOJIy pelIeHus 3aa4i, KOMMEHTHPOBATh MOJTYYCHHBIN PEe3yIbTaT;
— B X0/JIe 00CYX/IeHUs 3a]IaBaTh BOIPOCHI MO CYIIIECTBY 00CYX/1aeMOM TeMbl, MPoOIeMbl, perraeMoin
3aJlaud, BHICKA3bIBATh UJIeH, HAIIIEHHBIC HA TIOUCK PEIICHHUS; COTIOCTABISATh CBOU CYXICHHUS C



CYXJCHUSMH IPYTUX YYACTHUKOB JMAjora, 0OHapyKUBATh PA3IMUUE U CXOJICTBO MO3UIUI; B KOPPEKTHOM
dbopme hopMyITupoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

— IMPEACTABJIATh Pe3yJbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA,
CaMOCTOSITEIILHO BEIOMPATh (hOpMAT BBICTYIUICHHUS C YUETOM 3a7a4 MPEe3eHTAMU 1 0COOCHHOCTEH
ayJIUTOpUHU.

Cotpyannuecrso:

— TMOHUMATbh U UCTIOIH30BATh MIPEUMYILIECTBA KOMAHAHOW U MHIMBUIYAJIbHOW paOOTHI IPU PEIICHUN
y4eOHBIX MaTeMaTHYECKUX 3a71a4;

— TPUHUMATH 1eJTb COBMECTHOM JIESTETLHOCTH, TUNITAHUPOBATH OPTaHU3aIII0 COBMECTHOM PadOTHI,
pacrnpenensTh BUAb padboT, J0roBapuBaThCs, 00CYKaTh MPOIECC U pe3ybTaT paboThl; 00001IIaTh
MHEHHS HECKOJILKHX JIIOJICH;

— y4acCTBOBATh B I'PYNIOBBIX opMax paboTsl (00CYkACHHS, 0OMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U
ap.);

— BBIMOJHATH CBOIO YacTh PabOTHI U KOOPJAMHUPOBATH CBOU JICHCTBUS C IPYTHUMU WICHAMH KOMaH/IbI;
— OIICHMBATh Kaue€CTBO CBOETO BKJIaJa B OOMIKI MPOIAYKT IO KPUTEPHSIM, C(POPMYIHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICHCTBHSL.

3) VHusepcanvuvie pecynsimugnvie deticmeus obecneuusarom GopmuposaHue cCMulCil08blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anusi:

CaMOCTOSITEJIPHO COCTABJIATH TUIaH, aJITOPUTM PEIICHUS 3a7auu (MJIM €T0 YacTh), BRIOMPATH CIIOCO0
pelIeHns ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHThl PeLIEHUI ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

— BIIAJETh CIOCOOaMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITpoliecca U pe3ysibTaTa pelieHus
MaTeMaTUYEeCKOM 3a/1a4H;

— TMpeABUIETh TPYIHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIIEHUH 3a7a4ui, BHOCUTh KOPPEKTHUBBI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, HAllIGHHBIX OINOOK, BBISIBICHHBIX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3y/bTaTa JACSITEILHOCTH MMOCTABICHHON LIETTH U YCIOBUAM, OOBICHSTD
MIPUYMHBI TOCTHKEHUS WIIM HEJTOCTHKEHHUS 1eNIH, HAXOAUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3VJIBTATDBI 7 kaacc

OcBoenue yueOHOro Kypca «l'eomMeTpus» Ha ypoOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl IOJIAKHO
obecreunBaTh TOCTHKEHUE CIEAYIONINX IPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

— Pacno3naBath U3yueHHbIE FreOMeTprUecKre (GUTYpBl, OMPEAEIATh X B3aUMHOE PacIoIOKEeHHUE,
n300paxaTh reOMeTpuUecKre (PUryphl; BHIOIHATH YEPTEKHU MO YCIOBUIO 3a1aun. VI3MepsATh TMHENHbIE U
YIJI0BBIE BETUYUHBI. PemaTh 3a1aui Ha BEIYMCIICHUE UIMH OTPE3KOB U BEJTUYMH YIJIOB.

— Jenate rpy0yI0 OLIEHKY JTMHEHHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B PealibHOM KU3HU, Pa3MEpPOB
MPUPOJHBIX 00BEKTOB. PaznnuaTh pa3mepsl 3TUX 00BEKTOB MO MOPSIKY BETUYHHBI.

— CTpouTh YepTeKH K TeOMETPUUECCKUM 33/a4aM.

— Ilonb30BaTbes MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIb30BATh IPU3HAKU U CBOHCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEHICHUH 33]1a4.

— [IpoBoauTH NTOTUYECKHE PACCYXKACHUS C UCTIOJIL30BAHUEM T€OMETPUUECKUX TEOPEM.

— Ilonb30BaTbes MpU3HAKAMU PABEHCTBA MPSAMOYTOIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEIUAHBI,
MPOBEAEHHOM K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJbHUKA, B PEIEHUU T€OMETPUUYECKUX 3a/a4.

— OrnpenensaTs MapaieNabHOCTh IPSIMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU CEKyIasl.
Onpenensats napamuieabHOCTh MPSAMBIX C TOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJJHOM MpsIMOM 110
TOYEK JPYTrOU MPsSMOM.

— Pemartp 3a1aun Ha kieT4aToit Oymare.

— IIpoBOaUTH BEIYMCIECHUS M HAXOIUTh YUCIIOBBIE U OyKBEHHBIC 3HAUEHUS YTIIOB B TEOMETPUUECKUX
3a/1ayax C UCMOJb30BaHUEM CYMMBI YIJI0B TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHUH JABYX MapaIIEIbHBIX MPSAMBIX CEKYIel. PermaTs npaktudeckue 3a1aqu
Ha HaXxO0XJICHUE YTJIOB.

— Bnagers NoHATHEM reOMETPUYECKOTO MeCTa TOUeK. YMETh ONpeeNsiTh OUCCEKTPHCY yriia U
CepeIMHHBIN MEePIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

— @DopMyaUpOBaTh ONPEACICHHS OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH, MOJIb30BaATHCA
UX CBOMCTBAMHU. YMETb IPUMEHSATH OTU CBOMCTBA IIPU PEILLIECHUN 33/]1a4.



— Tloap30BaThCs MPOCTEHIIMMH F€OMETPUIECKUMHI HEPABEHCTBA MU, TOHUMATh X MPAKTUUYECKUH
CMBICIL.

— IIpoBOaUTH OCHOBHBIE T€OMETPUYECKHE TOCTPOCHHS C TIOMOIIBIO IUPKYJIIS M TMHEHUKH.
NPEJMETHBIE PE3YJIbTATHBI 8 kaacc

OcBoenue yuebnoro xypca «I'eomeTpus» Ha ypoBHE 8 Kilacca J0JDKHO 00ecIieunBaTh JOCTHKEHHE
CIICAYIOIIMX MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB:

Pacrnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, MTOJIb30BATHCSI UX CBOWCTBAMHIIPH
pelIeHIH TeOMETPUIECKUX 3a/1ad.

[TpuMeHsTH CBOICTBA TOUYKH MEPECEUCHHUSI METUAH TPEYroJbHUKA (IIEHTPa Macc) B peIICHUH 3ajad.
Brnaners moHsiTHEM CpenHel TMHUM TPEYTOIbHUKA U TPAICUH, IPUMEHSITh UX CBOWCTBA MPUPEIICHUH
reOMETPUYECKUX 3a]1ad.

ITonwp3oBarbcs Teopemoit daneca U TEOPEMON O IPOIOPLMOHAIBHBIX OTPE3KAX, IPUMEHSITh UX UL
peleHus MPaKTHYECKHX 3a/1a4.

[TpuMeHsTh MPU3HAKH TOIOO0MS TPEYTrOIFHUKOB B PEHICHUH T€OMETPUIECKHX 3a/1ad.

[Tome3oBaTbes Teopemoii [Tudaropa it peneHns reOMETPUYECKUX U MTPAKTUYECKHUX 3a/1a4.

CTpouTh MaTEMaTHYECKYIO MOJICNb B TIPAKTHYECKUX 3a[adaX, CAMOCTOSITENILHO JIeTIaTh YepTEXK U Ha
XOIHUTH COOTBETCTBYIOIINE UTHHBL

BrnaneTs moHATHAMU CHHYCa, KOCHHYCA M TAHTE€HCA OCTPOTO YIJIa IPSMOYTOJIBHOTO TPEYTOJIbHUKA.
[Tosb30BaThCS ATUMU TOHITHS MU JUTSI PEIICHUS MPAKTUYECKHUX 3a/1a4.

Boruncnsate (pa3auuHbIME crioco0aMu) IIJI0MIA/Ib TPEYTroJIbHHUKA U TUIOIIA U MHOTOYTOJIBHBIX GUTYp
(TONIB3ysCh, TJIe HEOOX0IMMO, KaTbKYJISITOPOM).

[TpuMeHsTh MOTydeHHbIC YMEHUS B MPAKTHUECKHUX 3a/1a9ax.

BrnaneTs MOHATHAMYU BIHCAHHOTO U IIEHTPAIIBHOTO YTJIa, HCIOIB30BATh TEOPEMBI O BITMCAHHBIXYTJIAX,
yriax MeXAY XOpAaMu (CeKYIIMMH) U yTiie MeXKAY KacaTelbHON U XOPI0H IPU PEIICHUN
reOMETPUYECKUX 3a7a4. BrajeTs NOHATHEM OTIMCAaHHOTO YETHIPEXYTOIbHHUKA, TPUMEHSITh CBOHCTBA
OTHMCAHHOTOYEThIPEXYTOJIbHUKA IIPU PEILICHUH 3aa4.

[IpuMeHsTH MoTydeHHbIE 3HAaHUS Ha TPAKTUKE — CTPOUTh MaTEeMAaTUYECKUE MOJIENN JUI 3a/1a4peaibHOM
KU3HU U IPOBOJIUTH COOTBETCTBYIOLINE BBIUYMCIICHUS C IPUMEHEHUEM MOJ00US U TPUTOHOMETPUHN
(TmoNB3ysCh, TIe HEOOXO0IUMO, KaTbKYISTOPOM).

HNPEAMETHBIE PE3YJIBTATBI 9 kaacc

OcBoenne yueOHOTO Kypca «I'eoMeTpus» Ha ypOBHE OCHOBHOTO 00IIero oopa3oBaHusl 10JKHO
obecreunBaTh TOCTHKEHUE CIEAYIONINX MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB:

3HaTh TPUTOHOMETPHUYECKUE (DYHKIIMH OCTPBIX YIJIOB, HAXOJUTh C UX MOMOIIBIO Pa3IMYHbIEC AIEMEHTHI
MPSIMOYTOJIBHOTO TPEYToJIbHUKA («pelleHre IPSIMOYTOJIbHBIX TPEYroJIbHUKOBY). HaxoauTs (¢ momorisio
KaJbKYJIATOPA) JJIMHBI U YIJIbI JJ1s1 HeTaOJMYHbBIX 3HAYCHHH.

[Tonb3oBatbest hopMynaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM ISt
HAXO0XJICHUS COOTHOLLIEHUHN MEXTy TPUTOHOMETPHUUECKUMHU BETUYUHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJIsl HAXOKJICHHS Pa3IUYHbBIX AJIEMEHTOB TPEYroJIbHUKA
(«pelieHue TPEYroJbHUKOBY), TPUMEHSATh UX IIPH PEUICHUH €OMETPHUYECKUX 3a/1a4.

Brnanets nonstusiMu npeoOpazoBaHus MO100Ms, COOTBETCTBEHHBIX JIEMEHTOB MO00HBIX (pUryp.
[Tonb3oBaTbest cBOMCTBaAMH MOAOOHS MPOU3BOJILHBIX (PUTYP, YMETh BBIUUCISITH JUIMHBI U HAXOAUTD YTJIbl y
noa00HbIX puryp. IIpuMeHsTh CBOMCTBA MO00MS B MPAKTUYECKHUX 3aauax.

YMeTh NpUBOAUTH NPUMEPHI IOJOOHBIX GUTYP B OKPYKAIOLIEM MHUPE.

[Tonp30BaThbes TEOpEMaMH O MTPOU3BEIACHUN OTPE3KOB XOP/I, O MPOU3BEAEHUHN OTPE3KOB CEKYILUX, O
KBaJ[paTe KacaTeJbHOM.

ITonp30oBaThcs BEKTOpaMM, TOHUMATh UX T€OMETPUUECKUN U (PU3NYECKUI CMBICII, IPUMEHATH UX B
pelIeHNH T€OMETPUIECKUX U (PU3UUECKUX 3a/au.

[TpuMeHsTh CKaIsIpHOE MPOU3BEICHHE BEKTOPOB [Tl HAXOXKACHUS JUIMH U YIJIOB.

[Tonp30BaThcs METOI0M KOOPAMHAT Ha MIJIOCKOCTH, IPUMEHATh €TO B PEIIEHUN F€OMETPHUECKUX U
MPAKTUYECKUX 3a/1a4.

Brnaners MOHATHAME NPaBUJIBHOTO MHOTOYTOJIbHUKA, JITTMHBI OKPY>KHOCTH, JUIMHBI IYTH OKPYXKHOCTH U
pazmaHHON Mephl yrila, yMETh BBIUMCIIATH IUIOLIA/(b KPYTa U €ro 4acTei.

[TpuMeHsTH MOydeHHbIE YMEHUS B IPAKTUYECKHX 3a/1a4ax.

HaxonuTh ocu (WIn LIEHTPBI) CUMMETPUU QUTYp, IPUMEHSTH ABM)KEHHS IFIOCKOCTH B MTPOCTEUIITNX
clTyJasx.



[TpuMeHsTH MOJydeHHbIE 3HAaHUS Ha IPAKTUKE — CTPOUTH MaTeMaTHUECKUE MOJICNIHN JJIS 3a/1aupeabHOM
’KU3HH U IPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHUS C TPUMEHEHHEM OO0 U TPUTOHOMETPUIECKUX
GbyHKIUH (MOIB3YSICh, TIe HEOOXO0IMMO, KAIBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE: 7 kaacc

Ner1/ |HammenoBanue pa3nenoB 1 [KommdecTBo yacos [/lata [Buasl nestenbHOCTH Burnapl, DJIeKTpOHHBIE (TP POBEHIE)
[l [TEeM IPOTrpaMMBbI Beer [konTp [p. (hopMBbI 00Opa3oBaTeNbHbBIC PECypPChI
o [pab. |paGor KOHTPOJIS
bI

Paznenl.IlpocreitmmereomerpuyeckuePurypemuxcBoiicTBa. IsMepeHnereoMeTpu4eCKIUXBEITMYHH.

1.1. [[Ipocreiinre reoMeTpu4ecKue(6 0 0.25 DopMmypoBaTh OCHOBHBIC ITOHSATHUS U ONpe/iesieHuss  [rectupoBaHn|https://resh.edu.ru/subject/1
00BEKTHI, TOYKH, IPSIMBIC, e 717/
JTy4dd U YTITBI,
MHOTOYTOJIbHHK, JIOMaHast

1.2. |CMexHbIe U BepTUKaIbHBIC (4 0 0 Pacrio3naBath U3yueHHbIE TeoMeTpruueckue ¢urypsl; [Yerueii  |https://resh.edu.ru/subject/1
YTJIBI OTIPE/ICNIATh UX B3aUMHOE PACIOJIOKECHHE; BBIOIHSITH [OIPOC; 7/7

depTEXK MO YCIOBHUIO 3aJIa4H.

1.3. |Pabora ¢ mpocTermmmMu 1 0 0.25 [IpOBOAHMTE MIPOCTEUIITHE TTOCTPOSHHUS C TIOMOIITHIO [Mpaktru. |http://school-
yepTexaMu [UPKYJIS U JIMHCUKHU pabota collection.edu.ru

1.4. [3mepeHne TUHEHHBIX U 2 1 0.75 3MepsATh TUHEHHBIC U YTTIOBBIC BETUYNHBI [Tpakr. http://school-
YVIJIOBBIX BEJIUYHH, FCOMETPUUECKUX U MPAKTHIECKUX 00BEKTOB pabora collection.edu.ru
BBIYHCIICHUE OTPE3KOB U
yIII0B

1.5. [[lepumeTtp u miomans uryp, (1 0 0 Pacro3HaBaTh M3ydeHHbIC reoMmeTpudeckue Gurypnl, [Ycrueiii  |http://school-
COCTaBJICHHBIX U3 OTIPE/ICIIATh UX B3aUMHOE PACIOJIOKEHHE. BBITIOJIHSITH [0IIPOC collection.edu.ru
[IPSIMOYTOJIbHUKOB 4epTEX MO YCIOBHUIO 3a/1a4.

Toro no pasueny: 14

Pasnen 2. TpeyroabHUKH

2.1. [[lonsitue o paBHBIX 1 0 0 PacriozHaBaTh mapbl paBHBIX TPEYTOJILHUKOB Ha Verueiii  |https://resh.edu.ru/subject/1
TPEYroJIbHUKAX U IEPBUYHbBIC FOTOBBIX YepTEXkKax (C yKa3aHHEM MPU3HAKOB) OTIpOC; 717/
[IPEICTABIICHUS O PABHBIX
(KOHTpY3HTHBIX) purypax

2.2. |Tpu npu3Haka paBeHCTBa 6 1 0 [TprMeHsATh IPU3HAKH paBEHCTBA MpsMoyroibHbeix  [[Tucemen. |http://school-
TPEYTrOJIbHUKOB TPEyTOJIbHUKOB B 33J1ayax. KOHTpOJIb; [collection.edu.ru

2.3. |[[IpuzHaku paBeHCTBa 2 0 0 [TpuMeHsTH NPU3HAKKH PAaBEHCTBA NMPsIMOYroybHBIX  [Tectuposa |https://resh.edu.ru/subject/1
MPSMOYTOJIBHBIX TPEYTOJILHUKOB B 3aJa4ax. HUE; 717/
TPEYTrOJIHLHUKOB

2.4. |CBOICTBO MeIHaHBI 1 0 0 [TpuMeHsTh TPU3HAKK PABEHCTBA MPSMOYTOJIbHBIX  |YcTHBIN  |http://school-
[PSIMOYTOJILHOTO TPEyTOJIbHUKOB B 33J1ayax. OIIPOC; collection.edu.ru
TpPEYroJbHUKA
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2.5. |PaBHOOEIpEHHBIC U 1 0 0 DopMyIHUpPOBaTh ONPEIETICHUS OCTPOYTOIBHOTO, Yeruwiid  |http://school-
[PaBHOCTOPOHHHE TYIIOYTOJIbHOTO, IPSMOYTOJILHOTO, PABHOOCAPEHHOTO, [OTIPOC; collection.edu.ru
TPEYTOJbHUKH. [PABHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI,

BBICOTBI, MEIMAHBI TPEYTOJIbHUKA; CEPEAMHHOTO
[EPIICHIMKYJISIPa, OTpe3Ka, IepuMeTpa TPEYroJIbHUKA

2.6. ([Ipu3Haku U cBOICTBA 4 0 0 DopmyIIpOBaTh CBOMCTBA M MPU3HAKU Yeruwii - |https://resh.edu.ru/subject/1
[paBHOOEIPEHHOTO [paBHOOEAPEHHOTO TPEYTOJIbHUKA oIpoc 717/

TpPEYroJIbHUKA

2.7. |[[IpotuB Gosbiieit cTOpoHbl |1 0 0 BoIBOAUTH ClIeICTBHUS (PaBEHCTB COOTBETCTBYyrOMX [Ycerubiii  |https://resh.edu.ru/subject/1
TPEYTOJIbHUKA JICHKHUT PIIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB. OTIpOC; 7/7/
0O0JIbIINI yTOJ

2.8. [[Ipocreiimme HepaBeHCTBA B |1 0 0 M cnons3oBaTh 1U(PpOBBIE pecypehl s uccienoBanus |[Ycrubiii  |https://resh.edu.ru/subject/1
reoMeTpuu CBOMCTB U3y4aeMbIX QUryp. OTIpOC; 717/

2.9. |HepaBeHnctBo Tpeyroiapuuka |1 0 0 M cnons3oBaTh 1udpoBeIe pecypce aist uccienoBanus [[Iucemen. |https://resh.edu.ru/subject/1

CBOICTB U3y4aeMbIX QUryp. KOHTpOb |//7/
2.10. |HepaBeHCTBO JTOMaHO# 1 0 0 lcronp30BaTh U(POBBIC pecypChl s ucciaeaoBanus |YceTueiii  |https://resh.edu.ru/subject/1
CBOICTB; N3y4aeMbIX GUTYP OTIpOC; 717/

2.11. [[IpssMOYyTOIBHBII 1 0 0 DopMyTHPOBaTh OMPEIEICHUS OCTPOYTOIBHOTO, Verueiii  |https://resh.edu.ru/subject/1

TpEyroJibHUK ¢ yriiom B 30°. TYIOYTOJLHOTO, MPSIMOYTOJIBHOTO, PaBHOOEIPEHHOTO, [0ITPOC; 717/
[PABHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPHUCHI,
BBICOTBI, MEIMAHbBI TPEYTOJIbHUKA; CEPEAUHHOTO
[EPIICHINKYJISIPa, OTPE3Ka, MepuMeTpa TpeyroibHUKa

2.12. [lepBble TOHATHUSA O 2 1 0 3HAKOMUTHCS C UCTOPUEH pa3BUTHSI T€OMETPHUU Verupiii  |http://school-
T0Ka3aTeIbCTBAX B 0IIpOC collection.edu.ru
reOMETpUHU

Toro no pazneny: 22

Pazznen 3. [NapamienbHbie TPsSMbIC, CYMMa YTJI0B TPEYTOJIbHUKA

3.1. [[lapasienbHble npsiMble, UxX (4 0 0 DopMyIMpOBaTh MOHSATHE NApaJUICNBHBIX NPSAMBIX;  [YcerHbeid  |https://resh.edu.ru/subject/1
CBOICTBA. HAXOIUTh NPAKTHYECKUE TIPUMEPBI orpoc 7/7/

3.2. [[Iareiii moctynar EBknmaa. |1 0 0 3HAKOMUTHCS C UCTOPHUEN pa3BUTHSI T€OMETPUU Yeruwrid - |https://resh.edu.ru/subject/1

orpoc

/71
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3.3. [Hakpect nexamue, 3 0 0 3y4yaTh CBOWCTBA YIJI0B, 00pa30BaHHBIX MPHU [Mucemenn |http://school-
COOTBETCTBEHHBIC U MepeceYeHUN MapajuIeNIbHBIX MPSMBIX CEKYIIEH; b1t collection.edu.ru
OJIHOCTOPOHHHE YTJIbI KOHTPOJIb
(oOpa3zoBaHHBIE IPH
[epPECCUCHUH MapaICIIbHBIX
[PSMBIX CEKYyIIEH )

3.4. [[Ipu3Hak napayuieabHOCTH 1 0 0 [TpoBOaUTH JOKa3aTENbCTBA APAJUICTBHOCTH IBYX  |YcerHbii  |https://resh.edu.ru/subject/1
[PSIMBIX Yepe3 PaBEHCTBO MPSIMBIX C IIOMOIIBIO YIJIOB, 00pa30BaHHBIX MIPU OTIpOC; 717/

PACCTOSTHUM OT TOYEK OJHOU [IEPECEUCHUN ITUX MPSIMBIX TPETHEU IPAMOU.
MPSIMOU 10 BTOPOU IPSIMOM

3.5. |[Cymma yrioB TpeyroJibHHKa U[2 0 0 BbIYUCIIATE CyMMY YIJIOB TPEYTOJIBHUKA U Yeruwnii  |https://resh.edu.ru/subject/1
MHOTOYTOJIbHHKA MHOTOYTOJIbHHKA. orpoc 7/7/

3.6. |BHemHme yriipl TpeyroabHuKa|3 1 0 HaxonuTe 4rciioBbic 1 OyKBEHHBIC 3HAYCHUs yIJIOB B |YcTHbId  |http://school-

FCOMETPHUECKUX 3a/1adax C UCIIOJIb30BAHHEM TEOPEM [OIPOC collection.edu.ru
0 CyMMe YTJIOB TPEYTOJIbHHKA U MHOTOYTOJIbHUKA.

Toro no pasneny: 14

Paznen 4. OKpy>KHOCTb U KpyT. [ 'eomeTpriecKkue mocTpoeHust

4.1. |OKpYKHOCTB, XOPJIbI U 2 0 0 DopMyIHPOBaTh OMPEIEICHUS OKPYKHOCTH, XOpAsl, |YcTHbii  |https://resh.edu.ru/subject/1
TMaMeTphl, UX CBOHCTBA TuamMeTpa U KacaTeIbHOU K OKPYKHOCTH orpoc 7/7/

4.2. |KacarenpHast K OKPYKHOCTH |3 0 0 DopMyIHPOBaTh ONPEIEACHU OKPYKHOCTH, XOpAsl, |YcTHbii  |https://resh.edu.ru/subject/1

TuamMeTpa U KacaTeabHOU K OKPYKHOCTH orpoc 717/

4.3. |OKpyXHOCTb, BIIUCAHHAS B 1 0 0 OBnazeBaTh MOHATUSMH BIIMCAHHOMN U OMUCAHHOMN Veruerii  |https://resh.edu.ru/subject/1

YroJI OKPY)KHOCTEH TPEYroJibHUKA; HAXOIUTh IEHTPBI 3TUX [OPOC; 717/
OKpPY>KHOCTEU

4.4, |[Toustue o I'MT, 2 0 0 croabp3oBarsk MeTox IMT U1 nokazarenbcTBa Y cTHBIN http://school-

MpUMEHEHHUE B 3a71a9ax TEOpeM O TIepeCceUeHUN OMCCEKTPHC YIIIOB orpoc collection.edu.ru
TPEYTOJIbHUKA M CEPEAUHHBIX NEPIICHINKYJIISIPOB K
CTOpPOHAM TpEyroJbHUKa ¢ moMouiso [’ MT.

4.5. |buccektpuca u cepeauHHbiin |1 0 0 cronp3oBars Meton I MT mi1st mokasareiascTBa 'Y cTHBIN https://resh.edu.ru/subject/1
MEePICHIUKYIISP, KaK TEOpEM O TIEpEeCeUEeHUN OMCCEKTPHC YIIIOB orpoc 717/
reOMETPUYECKUE MECTA TOUEK TPEYTOJIbHUKA M CEPEAUHHBIX MEPIICHIUKYIISIPOB K

CTOpPOHAM TpeyrojabHUKa ¢ noMousro ['MT.

4.6. |OKpy>XHOCTb, ONTMCaHHas 1 0 0 MccnenoBarb, B TOM YUCIIE UCIOJIB3YsI IIU(POBbIE Yeruwiid  |https://resh.edu.ru/subject/1

OKOJIO TPEYTOJIbHHKA [pECYpCHI, OKPY>KHOCTh, BHUCAHHYIO B YTOJI; IICHTP orpoc 7/7]
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OKpY>KHOCTH, BIIUCAHHOM B YTOJI, PABEHCTBO OTPE3KOB
KacaTe/IbHBIX.
4.7. |BriucaHHasi B TPEYTOJIbHUK |2 1 0 Yeruwni - |https://resh.edu.ru/subject/1
OKPYKHOCTB orpoc 7/7/
4.8. [[Ipocrteiinme 3a1aun Ha 2 0 1 Perrath OCHOBHBIC 33/1a4l Ha ITOCTPOCHUECYTIIA, [Mpaktuuec |http://school-
[MOCTPOCHUE [PaBHOTO kasipabora [collection.edu.ru
TAaHHOMY,CePEINHHOTOTICPIICHANKYISIPATAHHOTO
OTPE3KAIPSIMOM, TIPOXO/ISIIICH YePe3TaHHY IO TOUKY
WIIEPICHIUKYJISIPHONTAHHON
[PSIMO#1; 0MCCEKTPUCHIIAHHOTO YIJIa; TPEYTOIbHUKOB
MOpa3IMYHBIMAJICMEHTaM.
Toronopasaeiny: 14
PaznenS.IloBropernenobo0meHne3Hanui
5.1. |[[ToBTOpeHHenob00meHeoCH (4 0 0 PeraTh3aaurHAIOBTOPEHHUE, LULTIOCTpHpYIomieecss3u [KonTpoibH [https://resh.edu.ru/subject/1
OBHBIXIIOHITHIHHMETOIOBKYPC MEK Ty pa3THIHBIMHIACTSIMUKYPCA. asipabota; |7/7/
a7Kiacca.
Toro mo paznmeny: 4

OBIIEEKOJIMYECTBOYACOBII |68 5 2.25
OITPOI'PAMME

TEMATHYECKOE INIAHUPOBAHHME: 8 kaacc

MCIIOJIb30BATh MPU PEIICHUH 3a1a4 MPU3HAKHU U CBONCTBA:
napaenorpaMma,
NpSMOYTOJIbHUKA, poMOa, KBajiparta, Tparneuuy, paBHOOOKOMH

[Tpanenuy, IPsIMOYTOJIbHOM TPAIICLIH.

Nori/rt [HammenoBanue pasnenoB u [Kon-Bo yacoB  [[lata  |Bujsl qesTenbHOCTH Bubl, GopMBIDIEKTPOHHBIE
TEeMIIPOrpaMMBbl BeerolkoHT. Jipax KOHTPOJIS 00pazoBaTebHbI
pab. pao. C PCCYPCBI
Paznen 1. UeTbIpEXyrolbHUKH
1.1. [Tapannenorpamm, ero 2 0 1 MN300pakaTh 1 HAXOIUTH HA YepTekKaX YeThIPEXYTOJNbHUKU PA3HBIX Y CTHBIM [Ipe3enTanus
MpU3HAKU U CBOMCTBA. BUJIOB U UX 3JIeMEeHTbl. DOpMyYnMpOBaTh ONpPEAEICHNUS: OITPOC; PazmaTounbIi
napasuiesiorpaMma, IpsiMOyrojibHUKa, poM0Oa, KBajpara, Tpamnenud, |[[IpakTudecka MaTtepuai
[PaBHOOOKOM Tpamenuu, NpsMOYrolibHOU Tpamenuu. JlokaspiBath U fipaboTa;
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1.2. HacTHble cimyyan 2 0 1 DOopMyIMpPOBATH ONPEACICHU: TapAIUIEIIOrPaMMa, IPAMOYT0JIbHUKA, [ IncbmenHsbIi [Ipe3enranus
[apajieaorpaMMoB [pomOa, KBapaTa, Tpareuuy, paBHOOOKOH Tparnenuu, IpsSMOYroJIbHOM KOHTPOJIb; Pa3natouHblil
(IpAMOYTOJILHUK, POMO, rpanenuy. Jloka3pBaTh U UCIIOJIB30BATh IIPU PELICHUU 3a/1a4 IIpakTruecka Marepuan
KBaJlpar), UXIIPU3HAKU U NPU3HAKK U CBOICTBA: MapaiesiorpaMMa, psIMOYroJbHHUKa, poM0a, [IpadoTa;

CBOMCTBA. KBaJ(para, Tpareuuy, paBHOOOKOH! Tpanenuu, IpsiMoyroJibHON

TparelyH.

1.3. Tpaneuus. 2 0 1 DopMyIHpOBATH ONPEACICHU: apAJUIEIIOrPAMMAa, IPSMOYTOJIbHUKA, |Y CTHBIN [IpezenTanus
[poM0a, KBajsipaTa, Tpareuuu, paBHOOOKON Tpareiuu, MpsMOyrobHOM OIpoc; Pa3naTounbIit
Tpanenny. Jloka3pIBaTh U UCIIOJIB30BATH IIPU PEIICHUHN 3a4a4 IIpakTruecka Marepuan
IIPU3HAKU M CBOMCTBA: NapaJlIeIOrpaMma, s1paboTa;
MpsIMOYToJIbHHMKA, poMOa, KBaJpara, Tpaneu, paBHOOOKOMN
Tpanenny, IpsIMOYTOJIbHOM TpaIlelyy;

1.4. PaBHOGeipeHHas U 2 0 1 DopMynHpOBaTh ONPEAEIICHU: NapaJUIeIOrpaMMa, MPAMOYTOJIbHUKA, ([ IncbmenHsbIi [[Ipe3enTarus

[PSAMOYIOJIbHAs TPaIlCLUH. [pomba, KBajpara, Tpareuuy, paBHOOOKOH Tpaneuuu, NpsMOYyroJbHOM KOHTPOJIb; Pasnarounslit
Tpanenny. Jloka3pIBaTh U UCIIOJIb30BATH MIPU PEIICHNHN 3a4a4 [TpakTruecka Marepuan
[IPU3HAKU U CBOMCTBA: IapaJuIeIorpaMma, sipaboTa;
MPSMOYTOJIbHUKA, poMOa, KBajipaTa, Tparelny, paBHOOOKOM
Tpanenyy, IPsMOYrOJIbHOM Tpanenny;
1.5.|Y nBoeHme MenuaHsbI. 2 0 1 [[puMeHATh METOJT YIBOSHHUS MEIMaHbI TPEYrojabHuKa. MIcTIoap30BatTh |Y CTHBIN [Ipezentanus
U(PPOBBIE PECYPCHI I UCCIIEA0BAaHUSA CBOMCTB U3y4aeMbIX (pUIyp; [0MpoC; Pa3naTo4HbIi
SHAKOMMTBHCA C UICTOPUEH Pa3BUTHS T€OMETPUH; IIpakTyecka MaTepuan
51
pabora;
1.6. [LlenTpanbHas cUMMETpHs 2 1 0 Vcnonb30BaTh HUQPPOBBIE PECYPCHI [UI UCCIIE0BAaHMS CBONCTB KonTponsHas [[IpesenTanus
M3ydaeMbIX QUryp; paboTa;
S3HAKOMMTBHCS ¢ UICTOPUEH Pa3BUTHS T€OMETPUH;

HToro mno pazaeny 12

Paznen 2. Teopema Parneca u Teopema 0 MPOMOPILHOHAIBHBIX OTPE3KaX, NOJOOHBIE TPEYTOJIbHUKU

2.1. [Teopema daneca u Teopemal2 0 1 [IpoBOAUTE MOCTPOCHUS C IIOMOLIBIO LUPKYJIA U JIMHENKHU C Y CTHBIN IIpesenranus

0 IPONIOPLIMOHAIIBHBIX MCII0JIb30BaHuE TeopeMbl Daieca U TEOPEMBI O IPONIOPLIMOHAIBHBIX  [0IIPOC; Pa3naTouHbIi
OTpE3KaX. OTpe3KaX, CTPOUThYETBEPTHIN TPONOPLUOHAIBHBIA OTPE30K; IIpakTyecka MaTepuan
3HAKOMMTBHCS C UICTOPHEN Pa3BUTHS T€OMETPUH; spaboTa;

2.2. (CpenHsist TMHUA 2 0 1 [IpuMEHATh NOTY4YEHHbIE 3HAHWS IPH PELICHUUTEOMETPUYECKUX U [Y CTHBIN [ IpesenTanus

TPEYTrOJbHUKA. [IPAKTUYECKUX 3a7a4; 0IIPOC;




2.3. [Tpanmeuus, e€ cpeauss 2 0 1 [IpuMeHATh NOTy4YEeHHbIE 3HaHU NP perieHnnreomerpudeckux 1 [[Ipaktuuecka [Ipesenranus
ITMHUS. NPaKTUYECKUX 3a]a4; sipaboTa;

2.4. [IponopuuoHagbHBIE 1 0 0.5 [IpoBOAUTE MOCTPOCHUS C IIOMOLIBIO LIUPKYJIS U JIMHEUKH C 'YcTHBII IIpesenranus
OTPE3KH, TOCTPOCHHE MCTI0JIb30BaHue TeopeMbl dajeca U TeOPEMBI O TPOTIOPIUOHATBHBIX  (OTIPOC; PaznaTo4HbIii
METBEPTOTO OTPE3KaX, CTPOUTHUYETBEPTHIN MPOMOPLUUOHAIBHBINA OTPE30K; [IpakTyecka MaTepuan
[IPOMOPLIUOHAIBHOTO spaboTa;

OTpe3Ka.
2.5. [CoiictBa menTpa macc B |1 0 0.5 [IpoBOAUTH TOKA3ATENBCTBO TOIO, YTO MEIUAHBI TPEYIOJIbHUKA IIpaxkTnuecka [Ipezenranus
TPEYroJIbHUKE. MIepECEeKar0TCs B OJIHOM TOUYKE, M HAXOUTHCBS3h C IEHTPOM Macc, s
HAXOJIUTh OTHOIICHUE, B KOTOPOM MEIHMAHBI ACTSTCS TOUYKOW UX paborta;
nepeceueHus,
2.6. [lomoOHbIe TpeyroipHUKHU. (1 0 0.5 PemaTh 3a1aun Ha MOAOOHBIE TPEYTOJIBHUKH C YcTHBIN [IpesenTanus
MOMOIIIBIO CAMOCTOSTEIIEHOTO MOCTPOSHHSI YePTEIKEH MHAXOKICHUS  [OTIPOC;
MOAOOHBIX TPEYTOJIbHUKOB;
2.7. [Tpwm npu3Haka mompoous 3 0 2 [IpoBouTH T0Ka3aTeNbCTBA C UCMOJIb30BaHNEM Mpu3HaKoB noo0ust; [[Ipaktuuecka [Ipesenranus
TPEYroJILHUKOB. Jloka3bIBaTh TPH MPU3HAKATIONOOHS TPEYTOJIEHUKOB; sTpaboTa; PaznaTovHbIii
[IprMeHATH MOJTydeHHbIE 3HAHUS NIPU PELICHUUTEOMETPUIECKUX U MaTepua
NPaKTUYECKUX 3a]a4;
2.8. [[IpakTnueckoe mpuMeHEHHE |3 1 1 [ [puMeHATh MOTydeHHBIC 3HAHUS TIPH perieHuureomeTpudeckux 1 |[KontpomasHas [[Ipe3eHTarus
NpPaKTUYECKUX 3a]a4; paborta;

Hroro mo pazzaeny: 15

Paznen 3. Teopema [Iucdaropa u Hauana TPUTOHOMETPUHU

3.1. [Teopema IIudaropa, e€ 2 0 1 JloxaszeiBaTh Teopemy [Iudaropa, ucnosb3oBaThe€ B IPAKTUICCKUX |V CTHBIN [Ipezentamnus
ITO0Ka3aTeNbCTBO U BBIUMCIICHUSX; orpoc
[pUMEHEHHE. 3HAKOMUTBCS C UCTOPHEN pa3BUTHUS TEOMETPUH;

3.2.  |O6parHas Teopema 2 0 1 [IpuMeHSTh MOTy4YeHHbIE 3HAHUS U YMEHUS IIPU PELICHUU [TucemMeHHBIN [Pa3gaTouHbIit
[Tudaropa. [PaKTUYECKUX 3a]a4; KOHTpOJIb;  [MaTepuai

3.3. Onpexnenenue 2 0 1 DopMynupoBaTh ONpeAeIeHNUs TPUTOHOMETPUYECKUX (PYHKITHI Y cTHBIN I IpesenTanus
TPUTOHOMETPUUYECKHX OCTPOTO YIjia, MPOBEPATh UX KOPPEKTHOCTH; 0Tpoc; PaznaTo4HbIit
(byHKIMI OCTpOro yria, BbIBOIUTH TPUTOHOMETPUYECKHE COOTHOIIEHHS BIpsiMOoyrosibHOM  [[IpakTrdecka Marepuain
TPUTOHOMETPUUYECKHE spaboTa;

COOTHOILICHUS B
MPSIMOYTOJIbHOM

TPEYTOJIbHUKE.




3.4. |OcHOBHOE 1 0 0.5 Hcnonbs3oBath (OpMYIIbl IPUBEACHUS U OCHOBHOE YcTHBIN [IpesenTanus
TPUTOHOMETPUUYECKOE TPUTOHOMETPUUECKOE TOXKAECTBO JJIs1 HAXOXKIEHHS COOTHOILIEHUI 0IIpOC;

TOKJIECTBO. MEXTy TPUTOHOMETPUIECKUMU
(YHKIUSAME pa3IMYHBIX OCTPHIX YIJIOB;

3.5.  |CoOTHOIICHUST MEKITY 3 1 1 MccnenoBaTh COOTHOIIEHHSI MEXKIY CTOPOHAMUB MpsIMOYrosibHbIX  [KoHTposbHas [[Ipe3entanus
CTOPOHAMH B TpeyrojibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°; pabota Pa3naTodHEbIi
MPSIMOYT OJIBHBIX MaTepuan
TPEYroJbHUKAX C yriamu B
45° u 45°; 30° u 60°

Hroro mo pazueny: 10

Paznen 4. [lnomans. Haxoxaenue miomianei TpeyroJlbHUKOB U MHOTOYTOJIbHBIX puryp. Ilnomanu nogoOHeIX Gpuryp

4.1. [lonstue o0 obmeii Teopun |1 0 0.5 OBnasieBaTh NEPBUYHBIMU MPECTABICHUAMHU 00 001Iel Teoprun 'Y cTHBIN [Ipezenranus
IJTOIIA/TH. rtormany (Mepsl), GOpMYITHPOBATh CBOMCTBA TIJIOMIAM, BBISICHATE UX [OTIPOC;

HaATJISTHBIA CMBICIT;

4.2,  |@opMmyIsl Ui TUIOMIATH 2 0 1 BoiBoauTh (popMyIibl IIIOIIAU HapasiieorpaMMa, TpEyrojibHUKaA, IIpakTnuecka [PazgaTounslil
TPEYroJIbHUKA, Tparnenuu u3 GopMyIIbl TIOMIATN IPSIMOYTOJIbHHUKA (KBaIpaTa); sipaboTa; MaTepuan
rmapasuiesiorpaMmma

4.3.  |OTHOIEHUE TUTOIIACH 1 0 0.5 BriBoauTh hopMysbl TUTOITAAN TIApAIIISIOTpaMMa, TPEYTOJIbHHKA, [TpakTuuecka [Pa3zgaTounbrit
TPEYrOJIbHUKOB Tparnenuu u3 GopMyIIbl TIOMATN IPSIMOYTOJIbHUKA (KBaIpaTa); stpaboTa; MaTepuail

4.4.  |BeruncneHue miomanaei 1 0 0.5 BeIaucasaTh MI0MAIU pa3IMuHbIX MHOTOYTOJIBHBIX (DUTYP; Y cTHBIN [Ipezentamnus
CIIOXHBIX QUrypuepes 0TIPOC;
pa3OreHne Ha 4acTu 1
TocTpoeHue

4.5. [lnomanu duryp Ha 1 0 0.5 Haxomuts minomaau guryp, nu3o0pak€HHBIX HakIeT4aroi Oymare,  [[IpakTuuecka [PazmaTouyHbIi
KJeT4aToi Oymare. MCII0JIb30BaTh pa30HeHne HA YaCTH U JJOCTPOCHHUE; sipaboTa; MaTepuan

4.6. [[lnomanu mogo0HBIX 2 0 1 Haxonuth miomaay nogo0HbIX GUryp; Y cTHBIN [Ipezentanus
huryp. OIIPOC

4.7. |Bbruucnenue miomaneit. 2 0 1 BbiBoiuTh (pOpMYIIBI TUIOIIAM BBITYKJIOTO YeThIpEXyroibHUKa uepes [Ipaktuyecka [Paznatounslii

TUaroHaIH U YTOJIMEXy HUMU; sipaboTa; MaTepHua

4.8. PBamauu c mpaktuyeckum (1 0 0.5 Pemrate 3a7auy Ha TUIOLIA/Ib C PAKTHUECKUM CO IEpKaAaHHEM; Y CTHBIH [Tpe3enTarus
COJIEp/KaHUEM. onpoc

4.9. |Pemienue 3a1a4 ¢ MOMOUIBIO 3 1 1 Paz0upaTh mpuMepsl UCTIOIB30BaHUS BCoMorarenbHoM iomaau ansKontponsHas [[Ipesentanus

IMETOJaBCIIOMOTaTeILHOU
TIOIIa N

[PCIICHUA TCOMCTPHUYICCKHUX 3aaY;

paborta;




Wrtoro no pasneny: 14

Pa3nen 5. Yrisl B OKpyXKHOCTH. BrincanHble 1 onMcaHHbIE YeThIpeXyroibHUKU. KacarenpHble kK oKkpyxHOCTU. KacaHue okpyXHOCTH.

5.1. BrucaHHBIE U IIGHTPAJIbHbIC |2 0 1 DOopMyIHpPOBAaTH OCHOBHBIE OIIPEJCIICHN S, CBA3aHHBIC C YIIIAMHU B 'YcTHBII IIpesenranus
YTJIBI, YTOJI MEXKIY Kpyre (BIMCAaHHBIN yroJ, HeHTpaabHbIN yroi); Haxo T BIMCaHHbIE [0IIPOC; Pasnatounblil
KacaTeJIbHOW U XOpIOH. YTJIbI, OIIMPAIOLIMECS Ha OJHY AYTY, BBIYUCIATD YIJIbl ¢ HoMoIbto  [[IpakTudecka MaTtepuan

TEOPEMBI O spaboTa;

5.2.  [Yriel MeXay XopiamMu 1 |2 0 1 HaxonuTh BMCaHHBIE YIUIBI, ONIPAOIINAECS HA OJHY AYTY, IIncemennslil [Ipezenranus

CEKYILLIUMHU. BBIYUCIISATH YTJIbl C IOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMBIKOHTPOJIb;  [Pa3gaTouHblit
0 BIIMCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI O LIECHTPAJIILHOM YTJIE; IIpakTruecka Marepuan
s1paboTa;

5.3. [BriucaHHBIE U ONIMCaHHBIE |2 0 1 HaxonuTh BIMCaHHBIE YIUIBI, OMMPAOIINAECS HA OJHY AYTY, 'Y cTHBIN [Ipezenranus
HMETBIPEXYTOJbHUKH, UX BBIYHCIISTH YTJIbI C TOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMBIOIIPOC; Pasnatounblit
IMPU3HAKU Y CBOMCTBA. 0 BIUCAHHOM [IpakTyecka MaTepuan

YETBIPEXYTOJIBHUKE, TEOPEMBI O IEHTPAIIBHOM YTJIE; 1 paborta;

5.4. [IpuMeHeHHE YTUX CBOWCTB |2 0 1 WccnenoBaTh, B TOM YKCIE ¢ TOMOUIBIO IIUPPOBBIX PECYPCOB, [Incemennsit [Ipesentanus
[pH perIeHun BIIHCAHHBIE U ONKCAHHBIE KOHTpOJb;  [Pa3maTouyHbId
FEOMETPUUYECKHX 3a/]a4. YETBIPEXYTOJIBHUKH, BEIBOJAUTL UX CBOMCTBA UIIPU3HAKY; MaTepHan

5.5.  |B3ammHoe pacnonoxxenue |2 0 1 lcrionp30BaTh 9TH CBOMCTBA M MPU3HAKHU TIPH PEIICHUH 3a]1aY, Y cTHBIN [Ipezentanus
ITBYX OKPY>KHOCTEH. oIpoc

5.6. |[Kacanue okpykHOCTEH. 3 1 1 lcroy1b30BaTh 3TH CBOMCTBA U IPU3HAKY IIPU PELICHNUN 3aa4; KonTponsHas [[IpesenTanus

pabora;

Hroro mo pazzaeny: 13

Paznen 6. [ToBTopenue, o600IIeHNe 3HAHMIA.

6.1. [loBTOpeHHe OCHOBHBIX NOHATHUI U 4 0 2 Pemars 3a1auu Ha MOBTOPEHHUE, Y cTHBIN I IpesenTanus
METOJIOBKYPCOB 7 U 8 Ki1accoB, WJUTIOCTPUPYIOILKE CBA3UMEKY Pa3INUYHBIMA  [OIIPOC
00001IeHE 3HAHUH. YacTAMHU Kypca;

Hroro no pasneny: 4

OBIIEE KOJIMYECTBO YACOB 68 B 31

TEMATHYECKOE IINTAHUPOBAHMUE: 9 knacc

Ne  [HammeHoBaHue KommuectBo yacoB |[lara |[Buael nedarenbHOCTH Bunapl, popMbl  [I7EKTpOHHBIE

[/T1  |pa3esioB U TeM BCero [KOHTp.IpaKT KOHTPOJIS (g poBbIe)
[IPOIPaMMBbI 0Opa3oBaTebHbIC




pad.

pad.

pecypchl

Paznen 1. Tpuronomerpusi. Teopembl KOCUHYCOB U

CHHYCOB. Pelienue TpeyroJbHUKOB.

1.1. |Onpenenenue 2 -DopMyIHPOBATh ONIPENICIICHUS] TPUTOHOMETPHIECKUX Ycrubiid onpoc  |https://www.yaklass.ru/p
TPUTOHOMETPHUYCCKUX (OYHKIUH TYBIX U TPSMBIX YTJIOB.; geometria/9-
¢yHkuumi yrios ot 0° klass/sootnosheniia-

o 180°. mezhdu-storonami-i-

1.2. |Kocunyc u cuHyC 2 -Br1BOIMTE TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C [Mucemennnii  [Uglami-treugolnika-
[PSIMOTO M TYTIOTO PaIMyCOM OTTMCAHHON OKPYXKHOCTH). ; orpoc skaliarnoe-proizvedeni_-
yria. 9222/sootnosheniia-

1.3. |Teopema KOCHHYCOB. (2 -BrIBOIUTHE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C Tectuposarme |Nezhdu-storonami-i-
(O600mEnHas), PaJyCOM OIMHCAHHON OKPYXKHOCTH).; uglami-treugolnika-
TeopeMa CUHYCOB (c 9281/re-7ad3359e-27dd-
[palycoM OTITMCaHHOMH 4ae0-9272-
OKPY)KHOCTH). 8flce3e75ec2

1.4. |HaxoxmeHue JJIHH 2 -Perrath TpeyroibHUKH. Omnpoc 1o https://resh.edu.ru/subje
CTOPOH U BEJTHYHH Perrath mpakTHYEeCKHE 3a7a4M, CBOIAIIMECS K HAXOXKIACHUIO [MHIUBUAyaabHbI [Ct/lesson/2040/main/
YIJIOB TPEYTOJbHUKOB. Q3JIMYHBIX JIEMCHTOB TPEYrOJIbHUKAX. ; M KapTOCKaM

1.5. |®opmyna mwiomanu (2 -DopMyITHPOBATh ONPEIEIEHUS TPUTOHOMETPHUECKUX Vcrueiii onpoc  |https://skysmart.ru/articl
TPEYrobHUKA Yepe3 (YHKIUI TYIBIX U MPSMBIX YTJIOB.; es/mathematic/Kak-
1IBE CTOPOHBI U YTOJT -BeIBOIMTE TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C nayti-ploshchad'-
MEK/Ty HUMH. [paIyCOM OIMCAHHOI OKPYXHOCTH).; pryamougol'nika

1.6. |@opmyna mwiomagd |2 -Pemath TpeyroabHHKH. ; [Tucemennsrii  |https://www.resolventa.r
YCTHIPEXYTOJIbHUKA Perrath mpakTHYECKHE 3aa4uH, CBOIAIIHECS ompoc u/spr/planimetry/sqf.htm
yepes ero JuaroHad v K HAXO0XICHUIO PA3JIMYHBIX SJIEMCHTOB TPEYTrOJIbHUKAX. ;

YTOJI MEXTy HUMH.

1.7. |[Ipaktryeckoe 3 -PemaTe npakTuyecKue 3a/1a4uu, CBOISIINECS TectupoBanue |https://www.resolventa.r
[IPUMEHEHHE K HAXO0XKICHUIO PA3JIMYHBIX SJIEMCHTOB TPEYTrOJIbHUKAX. ; u/spr/planimetry/sqf.htm
TOKa3aHHBIX TEOPEM

MToro no pasgeny 16

Pasnen 2. [IpeobpazoBanue 1

O,I[O6I/I$I. MeTpI/I"IeCKI/IC COOTHOUIICHUS B OKPYKHOCTHU

https://infourok.ru/preze

ntaciya-po-geometrii-na-

temu-proizvedeniya-

2.1. |[TonsTue o 2 -OcBanBaTh MOHATHE MPeoOpa3zoBaHUs MOJ00HS; Y cTHBI onpoc
peoOopa3zoBaHUU
roao0ust

2.2. |COOTBETCTBEHHBIC 2 -MccnenoBarh OTHOIIEHNE THHEHHBIX dlIeMeHTOB (uryp nipu |[[luceMeHHbII
PIIEMEHTBI MOJIOOHBIX npeoOpa3oBaHuM TOI00US. ; oTpoc

dburyp.

-Haxoaute nmpumepsl mo100us B OKpyXaromei

TeliCTBUTEIILHOCTH. ;

otrezkov-hord-i-

sekuschih-2896250.html



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
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://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html

https://infourok.ru/preze

htaciya-po-geometrii-na-

temu-proizvedeniya-

otrezkov-hord-i-

sekuschih-2896250.html

https://interneturok.ru/le

sson/geometry/9-

klass/itogovoe-

povtorenie-kursa-

geometrii-za-79-

klassy/tochka-vnutri-i-

TrCOMETPHUUICCKUX 3a1a4

2.3. |Teopema o 2 -BbIBOANTH METpUUECKHE COOTHOIIIEHUS MK Ty oTpe3kamu  [[ectupoBanue
[MPON3BEICHUHI XOPJI, CEKYIUX U KacaTeJIbHBIX C UCIIOIb30BaHUEM
OTPE3KOB XOPI, BITMCAHHBIX YTJIOB U MOJOOHBIX TPEYroJbHUKOB. OcBanBaTh
TeopemMa o MOHSTHE TPEOOpa30BaHUS M0I00US.;
[MPON3BEICHIH -HccnenoBars OTHOIICHHE JIMHEHHBIX 3JIECMEHTOB QUTYp MpH
OTPE3KOB CEKYIIHUX, peoOpa3oBaHUU OO0 ;
TeopeMa O KBaJpare -BbIBOIMTE METPHUYECKHE COOTHOIICHUSI MEXKIY OTPE3KaMuU
KacaTeIbHOM. XOPJI, CEKYIIUX U KacaTeJIbHBIX C UCIIOIb30BaHUEM
BIMCAHHBIX YTJIOB M MMOJIOOHBIX TPEYrOJIbHUKOB.
Perrate TeoOMeTpHUECKHE 3a/1a91 U 33/1a91 U3 PEaTbHOM
PKI3HU C MCTIOJIb30BaHUEM M0TI0OOHBIX TPEYTrOJILHUKOB. ;
2.4. [[IpumeHeHue B 3 -Pemiate reomeTpruueckue 3aauu 1 3a7jauu U3 peaabHOU Onpoc no
pereHnn PKIU3HU C MCTIOJIB30BaHUEM TOI0OHBIX TPEYTOJIEHUKOB. ; KapTOYKaM

\vne-okruzhnosti

BEKTOPOB, €r0
[IPUMEHEHNE JUIS
HaXOKIEHUs JUTUH 1

YIJIOB.

Toro no pazaeny 10

Paznen 3. Bexkropsl

3.1. |Onpeneneuue 2 -Mcmons30BaTh BEKTOPHI KaK HAITPABICHHBIC OTPE3KH, Verubiii onpoc  |https://www.yaklass.ru/p
BEKTOPOB, CIIOKEHHUE U MCCIICI0BAaTh T€OMETPUIECKHUH (TIepeMeIIeHre) U geometria/10-
[Pa3HOCTH BEKTOPOB, (u3uueckuii (cria) CMBICIBI BEKTOPOB.; klass/vektory-v-
YMHOKEHHE BEKTOpa prostranstve-deistviia-s-
Ha YKCIIO. vektorami-

3.2. |Dusnueckuii u 2 -Mcmonp30BaTh BEKTOPHI KaK HAIIPABICHHBIE OTPE3KH, [Mucemennbii  (9248/opredelenie-i-
FCOMETPUUYCCKUIMA HCCIICI0OBATh FCOMETPUIECKU (ITepeMEIIIEHIE) U orpoc fizicheskii-smysl-
CMBICJT BEKTOPOB. (bu3rYecKHii (CHIIa) CMBICIIBI BEKTOPOB. ; vektora-v-prostranstve-

-3HATh OIPEJICIICHUS CyMMbI U Pa3HOCTH BEKTOPOB, 9286
[YMHOYKEHHsI BEKTOpA Ha YHCIIO, HCCIIEN0BATh
reOMETPUYECKHI U (DU3HUECKUI CMBICIIBI STUX OTIEPAIHii. ;

3.3. |PasmokeHue BekTopa |2 -Pemmiath reOMETPHUYECKUE 3a1a4H C HCIIOJIb30BAHHEM TectupoBanue  |https://resh.edu.ru/subje
[10 ABYM BEKTOPOB. ct/lesson/3038/main/
HEKOJUTHHEAPHBIM
BEKTOpaM.

3.4. |KoopauHatbl BekTopa |2 -PackmanpiBaTh Ha BEKTOPA. Omnpoc https://www.yaklass.ru/p

3.5. |CkamsipHoe 1 -HaxoIuTh CKaasipHOE MPOU3BEIACHHE BEKTOPOB, €TI0 'Y cTHBII ompoc /geometria/9- .
[IPOU3BEICHUE [IpUMEHEHHUE T HAXO0XKICHUs JJTUH U YTJIOB. klass/sootnosheniia-

mezhdu-storonami-i-
uglami-treugolnika-
skaliarnoe-proizvedeni -

9222/skaliarnoe-
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https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
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https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://resh.edu.ru/subject/lesson/3038/main/
https://resh.edu.ru/subject/lesson/3038/main/
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https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
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https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526

3.6. [Pemenue 3amau ¢ 1 - Pemrats 3a1a4n ¢ MOMOIIBIO BEKTOPOB. [Tucemennblii  [proizvedenie-vektorov-
[TOMOIIBI0 BEKTOPOB orpoc svoistva-9526

3.7. |[IpumeneHue BEKTOPOB|(L -[IpuMeHsTh BEKTOPBI [UIs pELEHUs 3a1a4 KuHemMatuku u  [Tectuposanue  |https://znanio.ru/pub/31
1JIs1 pEILICHUS 3a/1a4 MEXaHUKH 7
KHHEMATUKH U
MEXaHUKH
KounTtponbhas paboTa 1

Toro mo pazaeny: 12

Paznen 4. JlekapToBbl KOOPIMHATHI HA TIIIOCKOCTH

4.1. |lexapTOBbI 1 -OcBanBaTh MOHATUE MPSIMOYTOJIBHOM CHCTEMbI KOOPIUHAT, |[YCTHBIH onpoc  |https://infourok.ru/konsp
KOOPIMHATHI TOYCK Ha NIeKapTOBBIX KOOPIMHAT TOUYKH. ekt-uroka-uglovoj-
[JIOCKOCTH. koefficient-pryamoj-s-

4.2. |YpaBuenme npsimori |1 -BbIBOANTH ypaBHEHHE MPSMOM U OKPYKHOCTH.; [Mucemennbni  [00AQO

orpoc

4.3. |YrioBoit 1 -BhIeaTh MOJTHBIN KBaApaT JIJIs HaX0KICHUS [ICHTpa U TectupoBanue  |https://www.yaklass.ru/
KOAhDUIIHEHT, pamryca OKpyKHOCTH TI0 €€ YpaBHEHHIO. ; p/geometria/9-
TaHTCHC yTJjla HaKJIOHa, klass/metod-koordinat-
rapajuiesibHbIC U 9887/uravnenie-
[TepIICHIUKYJIIPHBIC okruzhnosti-uravnenie-
[IpsSIMBIC priamoi-12247/re-

4.4. |YpaBHeHHe 1 -BEIBOAMTE YpaBHEHUE OKPYIKHOCTH. ; Ompoc 1o bbd7dd94-cd7b-473e-
OKPY>KHOCTH. KapTOYKaM b426-96cch9c0efa3

4.5. |Haxoxuenue 1 -Perath 3a71a4M Ha HAXO0XKACHUE TOYEK MEPECCUCHUS Y cTHBINM onpoc
KOOpJIMHAT TOYEK MPSMBIX U OKPY)KHOCTEH C MOMOIIBIO METO/1a KOOP/MHAT. ;
[epeCceUCHHs
OKPYHOCTH M TPSIMO

4.6. [Metoa koopauHar IpH (1 -Pemarh 3ajaun Ha HAXOKIEHHUE TOYEK ITEPECCUCHUS [Tucemennbiii  |https://resh.edu.ru/subje
perieHun [PSMBIX U OKPY)KHOCTEH C TOMOIIBIO METO/1a KOOPAUHAT.;  [OMPOC ct/lesson/2508/main/
rCOMETPHUYECKUX 3a1a4

4. 7. Mcronp3oBaHue 2 -Pemarth 3ajaun Ha HAXOXKJCHUE TOYEK MTEPECECUCHUS TectupoBanue |https://resh.edu.ru/subje
MeToa KOOPJUHAT B NPSIMBIX ¥ OKPY>KHOCTEH C MMOMOIIBIO METO1a KOOPMHAT. ct/lesson/2508/main/
[MPAKTHYECKHUX 3a7auax

lToro no pasueny: 0

Pasnen 5. [IpaBusibHbIEe MHOTOYTOJBHUKH. J[JTHHA OKPY)KHOCTH M IUIOIIA(b Kpyra. Beraucienue mioriaaei

5.1. |[[IpaBunbHbBIE 1 -DopMyIHpOBAaTh OTIpeieNIeHUE MPaBHIIbHBIX Onpoc 1o https://www.yaklass.ru/
MHOTOYTOJIbHUKH, MHOTOYTOJIbHUKOB, HAXOIUTh UX 3JIEMEHTEHL.; WHIUBHIyaIbHBI [p/geometria/9-
BBHIYUCIICHHE HX -[Tos1b30BaTHCSI MOHSATHEM JUIMHBI OKPY)KHOCTH, BBEAEHHBIM CcM KapToukam  [klass/dlina-okruzhnosti-
JIEMEHTOB. MOMOIIBIO IPABHUIIBHBIX i-ploshchad-kruga-



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
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https://znanio.ru/pub/317
https://znanio.ru/pub/317
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
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https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d

5.2. [Hucno p u pymHa 1 -DopMyIHPOBATh OTIPEICIIEHUE TPABHIIBHBIX Ycrubiid onpoc  [9241/pravilnye-

OKPY>KHOCTH. MHOTOYTOJTbHUKOB, HAXOIUTh UX AJIEMEHTHL.; mnogougolniki-9246/re-
-[10s1b30BaTHCSI MOHSATHEM [UIMHBI OKPYKHOCTH, BBEJEHHBIM C 983bb30f-8304-4d02-
OMOIIBIO MPABUIIBHBIX a739-40bb351ch45d
5.3. |dnunHa nyru 1 -DopMyIHPOBATH OTIPEICIIEHUE TPABIIIbHBIX [Tucemennbiid  |https://www.yaklass.ru/
OKPYKHOCTH. MHOTOYTOJIbHUKOB, HAXOIUTh UX 3JICMCHTBL.; orpoc p/geometria/9-
-ITob30BaThCs MOHSATHEM JUTHHBI OKPY>KHOCTH, BBEJIEHHBIM C klass/dlina-okruzhnosti-
OMOIIBIO MPABUIIbHBIX i-ploshchad-kruga-
5.4. |PagnanHas mepa yria. |1 -DopMyIHpPOBATH OTIPEICIICHHE TIPaBHIIBHBIX Tectuposanue [9241/dlina-okruzhnosti-
MHOTOYTOJIbHUKOB, HAXOIUTh WX JIEMEHTHL. ploshchad-kruga-
-[Tos1b30BaTHCSI MOHATHEM [UTHHBI OKPYXKHOCTH, BBEJEHHBIM C 9494/re-80ba7b3a-e82c-
[TOMOIIIBIO TIPAaBUIIBHBIX 4b90-b115-
ed6027b17826

5.5. |[Lnomane kpyra u ero |1 -DopMyIHPOBATE OTIPE/ICIICHHE TPABHIIBbHBIX Omnpoc 1o https://www.yaklass.ru/
HJIEMEHTOB (CEKTOpa W MHOTOYTOJIbHUKOB, HAXOUTh MX JJIEMEHTBL; WHIMBHTyalbHBI [p/geometria/9-
CEerMeHTA). -[To/1b30BaThHCSI MOHATHEM [UTMHBI OKPY)KHOCTH, BBEAEHHBIM c[M KapToukam  [Klass/dlina-okruzhnosti-

[MOMOII[BIO ITPABUIIbHBIX i-ploshchad-kruga-

5.6. |BbruncicHue 2 -DOpPMYIHPOBATH OIIPEACIICHHE TIPABHIBHBIX Vernii onpoc  [9241/dlina-okruzhnosti-
rtotanaeii uryp MHOTOYTOJIbHUKOB, HAXOIUTh UX JIEMEHTBIL. ploshchad-kruga-
BKJTIOYAIOIIINX -ITonb30BaThCs MOHATUEM JUTMHBI OKPY’KHOCTHU, BBEIEHHBIM C 9494/re-80ba7h3a-e82c-
DJIEMEHTBI KpyTa. [TOMOIIBIO TIPAaBUJIBHBIX 4b90-b115-

ed6027b17826

Toro o pazueny: 8 [[1iCbMEHHBII

orpoc

Paznen 6. J[BrmkeHUs TIIOCKOCTH

6.1. [[Tonstue o nBrKeHUU |1 -Pa30upars npuMepsbl, WILTFOCTPUPYIOLTUE TOHSITHS Omnpoc 1o https://www.yaklass.ru/
[JIOCKOCTH TIBHIKCHHSI, LICHTPOB U OCEil CHMMETPHH.; WHUBUIyanbHbI [p/geometria/9-

-DopMyIHPOBATH OTIPEICIICHHS TApaJUIeIbHOTO epeHoca, (M kaproukam  [klass/dvizhenie-
[IOBOPOTA U OCEBOM CHMMETPHH. ; 10434/poniatie-

6.2. |[TapamnenbHbIi 1 -BBIBOIUTE MX CBONCTBA, HAXOAUTH HEMOABIKHBIE TOUKHU.; |YcTHbIHM onpoc  |[dvizheniia-simmetriia-
[1EpEHOC, IOBOPOT U HaxoauTh HEHTPBI M OCH CUMMETPUIA pocTeHIInX puryp 10437/re-150d4afe-
CUMMETPHS 9334-462c-abe7-

22a9b9b43f10

6.3. |OcH U HEeHTPHI 1 -[IpuMeHsATs mapajuieabHbIN EPEeHOC U CUMMETPUIO TIPU [Tucemennnid  |https://infourok.ru/urok-
CUMMETPHU [pelIIEHIH TeOMETPUYIECKUX 3a/1ay (pa3oupaTh MPUMEpHI).;  |ompoc po-matematike-dlya-

6.4. [[Ipocteiimme 2 -Mcrionb30Bath [Ist TIOCTPOEHUS U MccienoBanuii uposbie [TectupoBanne  |[Klassa-pravilnie-

[MpUMEHEHUS B
pellIeHUH 3a1a4

[pECYpCHL.;

mnogougolniki-

reshenie-zadach-

1178089.html
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https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html

Toro 1o pazueny:
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Paznen 7. [ToBropenue, o6o0mIeHME,

cUcTeMaTu3anus 3HaHUM

7.1. |[[ToBTOpeHue -OnepupoBath MOHATUAMU: GUTYpa, TOUKa, psiMast, yroi,  |Omnpoc 1o https://interneturok.ru/le
OCHOBHBIX TOHSITUN U MHOTOYTOJIbHUK, pAaBHOOEIPEHHBIN U PaBHOCTOPOHHHH MHIMBHTya)IbHBI [SSOn/algebra/9-
METOZ0B KypcoB 7—9 TPEYTOJIbHUKH, TPSMOYTOJIbHBIA TPEYTOJIbHHK, METUAHA, M kapToukam  [Klass/itogovoe-
Kj1accoB, 0000IIEHHUE U OHCCEKTpHCa U BBICOTA TPEYrOJIbHUKA, MTapaJlIeIorpamm, povtorenie-kursa-
CUCTCMATHU3AIIN [pOMO, IPSIMOYT'OJIbHUK, KBaJIpaT, Tpamnelus; OKPyKHOCTb, algebry-9go-

SHAHUIA. KacaTelibHast, PaBEHCTBO M 110700ue Guryp, TpeyrojbHUKOB, klassa/povtorenie-i-
MapauIeIbHOCTh U TIEPIICHAUKYISIPHOCTD MPSIMBIX, YTOJI sistematizatsiya-kursa-
MEKTy IPSIMBIMU, CHMMETPHSI OTHOCUTEIIBHO TOUKH U algebry-7-9-klassa-
NpSIMOii; JUTHHA, PACCTOSIHUE, BEJTMYMHA YTrJla, TUIOMAIb, preobrazovanie-
MEePUMETP. ; vyrazheniy

7.2. [[Ipocreiimme Hcronb30BaTh GOPMYIIBL: TIEPEMETPA U TLIOMIAIN Verusiit onpoc  [https://www.yaklass.ru/
reOMETPHIECKHUE MHOTOYTOJIbHUKOB, [UIMHBI OKPY)KHOCTH U TUIOIIA/U KPYyra, p/algebra
(bUryphI U UX 00BEMA MTPSIMOYTOJIBHOTO MapajuIesIeUIe/a. ; https://infourok.ru/issled
CBOHCTBA. ovatelskaya-rabota-po-

7.3. |[U3mepenue OrniepupoBaTh NOHATHAMU: (pUTypa, TOUKA, TIpsiMasi, Yo, [Mucemennsrii  |Matematike-na-temu-
rCOMETPUIECKUX MHOTOYTOJIbHUK, PABHOOCIPEHHBIH U PABHOCTOPOHHHIA orpoc obobshenie-i-

BEITMYMH. TPEYroJIbHUKH, TPSMOYTOJIbHBIA TPEYTOJbHUK, MEIMaHA, sistematizaciya-

OHCCEKTPHCA U BBICOTA TPEYroJbHNKA, MapasIelorpamMM, uchebnogo-materiala-
[pOMO, IPSIMOYTOJILHUK, KBaJIpaT, Tparneuus; OKPyKHOCTb, kursov-7-9-klassov-
KacaTeJbHasl; PABEHCTBO M 1101001e GUryp, TpeyrojbHUKOB 4314350.html

7.4. |TpeyroyibHUKH. -OnepupoBath MOHATUSAMHU: GUTYpa, TOUKa, TIpsiMasi, yroy,  [Ompoc mno
MHOTOYTOJIbHHK, PaBHOOCIPEHHBII U pABHOCTOPOHHHI VHTUBU Ty aJIbHbI
TPEYTrOJIbHUKH, IPSMOYTOJIbHBINA TPEYTrOJIbHUK, MEIaHa, M KapTO4YKaMm
OUCCEKTpHCa U BHICOTA TPEYrOJIbHHUKA, TAPAILICIIOrPaMMm,
[POMO, ITPSIMOYTOJIbHUK, KBAJIPAT, TPAICLHs; OKPY)KHOCTb,
KacaTesbHasl, PABCHCTBO M 10100Ke GUTYp, TPEYTOJbHUKOB

7.5. |[lapannenbHbie U -OrnepupoBath MOHATHAMHU: QUTYpa, TOUKA, IIpsiMast, yroi,  |YcTHbIA onpoc  |https://www.yaklass.by/

IICPIICHANKYJISIPHBIC
IIPAMBIC.

MHOTOYT'OJIbHUK, paBHOOEIPEHHBI U paBHOCTOPOHHHM
TPEYrOJIbHUKH, IPSIMOYTOJIBHBIN TPEYrOJIbHUK, MEINAHA,
OUCCeKTpuUca U BBICOTA TPEYTOJIbHUKA, ITapajlieorpamm,
[pOMO, IPSIMOYTOJIbHUK, KBaJIPaT, Tpaneuus; OKPYKHOCTb,
KacaTebHas; PABEHCTBO U MOJ00Ke QUTyYp, TPEYrOJIbHUKOB;
[apauIeIbHOCTD U NEPIEHIUKYISIPHOCTD IPSIMBIX, YIOJI
MEX 1y PSMBIMH, CHMMETPHSI OTHOCUTENBHO TOUKU U
MPSIMOM; JUINHA, PACCTOSIHUAE, BEIMUMHA YIJIa, TUIOMAb,
EPUMETP. ;

Mcnonb3oBath (OpMyIbIL: IEPUMETPA U TUIOIAAN

p/matematika/5-

klass/nagliadnaia-

geometriia-
12325/parallelnye-i-

perpendikuliarnye-

priamye-12353



https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353

7.6. |OKpY>XHOCTb U KPYT. -OnepupoBaTh MOHATUAMHU: PUTYpa, TOUKA, psiMast, yroi,  [[lucemennwii  |https://www.yaklass.ru/
MHOTOYTOJIbHUK, PABHOOCIPEHHBII U PAaBHOCTOPOHHHIA orpoc p/geometria/9-
TPEYTOJIbHUKH, TIPSMOYTOJIbHBIA TPEYTOJIbHUK, MEIUAHA, klass/dlina-okruzhnosti-
OHCCEKTpHCa U BBICOTA TPEYTOJIbHUKA, TapaLICIIOTPaMM, i-ploshchad-kruga-
[pOMO, IPSIMOYTOJILHUK, KBaJIPaT, TPAIELHs; OKPYKHOCTb, 9241/dlina-okruzhnosti-
KacaTesIbHast, PABEHCTBO M 10100KMe QUTYD, TPEYrOJbHUKOB; ploshchad-kruga-9494
apauIeIbHOCTh U TIEPIICHAUKYISIPHOCTD MPSIMBIX, YTOJI
MEKTy PSIMBIMU, CHMMETPHSI OTHOCUTEIIBHO TOUKH U
NpPSMON; JUTMHA, PACCTOSIHUE, BEIMYHMHA YIJIa, TJIO0IIA b,
HeprUMETp. ;
Vcrionb30BaTh GOPMYIIBI: IEPUMETPA U TJIOIAIN

7.7. |[[eomerpuueckue -OnepupoBaTh MOHATHIMU: (PUTYpa, TOUKa, mpsMasi, yroi, [TectupoBanme |https://infourok.ru/urok-

[TOCTPOCHHSL.

MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U paBHOCTOPOHHUMN
TPEYroJIbHUKH, IPSIMOYTOJIbHBIN TPEYrOJbHUK, ME/INaHa,
OHCCeKTpUCa U BBICOTA TPEYTOJIBHUKA, [1apajuIeIorpaMM,
[pOMO, IPSIMOYTOJIbHUK, KBaJIpaT, Tpamneuus; OKPyKHOCTb,
KacaTelbHasl; paBEHCTBO U 10A00He (PUryp, TpeyrojbHUKOB;
[1apaJuUIeIbHOCTD U NEPIICHIUKYIIPHOCTD IPSMBIX, YIOJI
MEX Y NPSIMBIMHU, CHMMETPHSI OTHOCUTEIBHO TOYKU U
IPSIMOM; JUINHA, PACCTOSIHUE, BEJIMYNHA YIJIa, IUIOIIA/b,
[EPUMETP. ;

lcnionp30BaTh GOpMyIIBL: IEpUMETPaA U MIIOLIAU

okruzhnost-
geometricheskie-

postroeniya-
4502905.html

toro no pazgeny:

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME
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https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html







IHOYPOYHOEIIVTAHUPOBAHHME: 7 kiacc

Neri/m |mata Temaypoka
[1aH [baxt

[TpocreitmmereomerpuyeckueGurypeinux cBoiicTBa. IaMepeHnereoMe TpuaeCKUXBETMUUH —

14 yacoB

1. Touku U npsMbIe

2. Touku u npsiMble

3. OTpe3ok

4. OTpe30K U €ro IIuHa

0. Ulya. Yron

6. 3mepenue yrios

7. CMeXHBbI€ yIIIbl

8. BepTukanbHbIE YTIIbI

0. [leprien UKy pHBIE TTPSIMBIE

10. PabGoTa ¢ mpOCTEHIIINMHU YepPTEKAMH

11. M3MepeHne IMHEHHBIX M YTIIOBBIX BEIMYHH, BEIYUCICHHE OTPE3KOB U
yTJ10B

12. [ToBTOopenue no teme «IIpocreiimune reomerpuueckue GUIrypsl 1 UX
CBOWCTBA»

13. [Konmponvnas paboma Ne Ino meme «lIpocmetiwe eeomempuueckue
hucypuvl uuxceoticmeay

14. [lepumeTtp u miomaabGUryp, COCTaBJIEHHBIX U3MPSIMOYTOJIbHUKOB

TpeyronpHuku — 22 gaca

15. [ToHsITHE O PaBHBIXTPEYTOJIbHUKAX UIIEPBUYHBIE PEICTABICHUSIO

aBHBIX (KOHTPYIHTHBIX)(UTypax

16. [ lepBbIit MpU3HAK paBEHCTBATPEYT OJILHUKOB

17. BTopoit npu3Hak paBeHCTBATPEYTOJILHUKOB

18. [IepBbIii 1 BTOPOI MPU3HAKHUPABEHCTBATPEYTOJIHHIKOB

19. TpeTuii npu3HaKk paBeHCTBATPEYTrOJIbLHUKOB

20. [ToBTOpenue no reme«lIpu3HaKu paBeHCTBATPEYTOJIHLHUKOBY

21. \Konmponvnas paboma No2 no meme «lIpusnaxu

A8EHCMBAMPEY20IbHUKO8 »

22. [Tpr3Haku paBeHCTBANPSAMOYTOJIbHBIXTPEYTOJIbHUKOB.

23. Jloka3aTenbCTBO PAaBEHCTBANPSMOYT OJIbHBIXTPEYT0JIbHUKOB.

24, CBOIICTBO MEIMAHBINPSMOYTOJIBHOTOTPEYTOJIbHUKA

25. PaBHOOEIpeHHBIE UPABHOCTOPOHHUETPEYT OJIbHUKI

20. PaBHOOE IPEHHBINTPEYTOIBHUK

27. PaBHOOE IpEHHBINTPEYTOIbHUKUETOCBOMCTBA

28. [Tpu3HakupaBHOOEIPEHHOTOTPEYTOJIbHUKA

29. [IpumeHeHre npru3HaKoOBPaBHOOEAPEHHOTOTPEYTOJIbHUKA

30. [TpoTuB OoJibIIEN CTOPOHBITPEYTOIBHUKA JEKUTOOIBIIUAYTOIT

31. [IpocTeiiiie HepaBeHCTBA BT€OMETPUHN

32. HepaBeHCTBOTpEYroJIbHUKA

33. HepaseHcTBOJIOMaHOM.

34. [ IpssIMOYTr OJIBHBINTPEYT OJIbHUKCYTIIOMB3(0°

35. [lepBble MOHATHS 0JI0KA3aTEIbCTBAX BTE€OMETPUHI

36. [Koumponvnas paboma Ne 3nomeme« TpeyeonvHuxuy»

[ lapasienpHblENpsIMbIE,CyMMa YIIIOBTPEYTOJIbHUKA — 14 yacoB

37. [lapasienbHblenpsMbIe

38. [lapasienpHbIENPSMBIE U CEKYyILIaAs

39. [Tpu3HaKK MapauIeIbHOCTUIPSIMBIX

40. [ Ipr3HaKUIIapaIIIETLHOCTUIIPSMBIX




41. [IarsiinocrynaTEBkmaa.

42, CBolicTBa NapajuIEIbHBIXIPIMBIX

43. CBOIiCTBa YIJIOB IIPH NAPAJLIIEIbHBIXIIPSMBIX

44, Pemenue 3anau no reme «llapasienbHbie TpsMbIE)

45. [Ipu3HaK napajieIbHOCTUIIPSAMBIX YEPE3 PABEHCTBOPACCTOSIHUM OT
TOYEK OJHOUNPIMONOBTOPOUIIPIMON

46. CymMa yriioB TpeyroJbHUKaUMHOIOYT OJIbHUKA.

47. Pemienne 3amga4d no temeCyMMayriioBTpEyroibHUKA

48. BHelHuEeyTIIbITpEeyrobHUKA

49, CBOICTBO BHEITHETOyrja TPEYroJbHUKA

50. [Konmpoavhas paboma Ne 4no meme «Ilapannenvuvienpsamoie. Cymma
yeniosmpey2onbHuKay

OxpyxHOCTBUKpPYT.I'eomMeTpuueckuenocrpoenus — 14 yacon

o1, OKpYXHOCTb, XOpAbl UANAMETPHI

52. OKpyXHOCTb, XOP/Ibl HIMaMETPbI,UXCBOICTBA

53. KacaTenbHasIKOKPY>KHOCTH

o4, KacaTesbHasIKOKpYKHOCTH

55, Pemenue 3agau no teme «KacarenbHast KOKpY>KHOCTH»

56. OKpYyXHOCTb, BIIUCAaHHAs BYTrOJI.

o7, [Torsatue o ' M T, npumeHeHneB3agadax

58. MeTo1 reoMeTpUUECKUXMECT TOUEK B 3a/1a4aX HaloCTPOCHUE

59. buccekTpuca U cepelMHHBIMIEPIEHANKYIISP, KAKT€OMETPUYECKUE
MecTaToueK

60. OKpY)KHOCTb, OTIHCAHHAsI BOKPYT TPEYroJbHUKA

61. OKpY)KHOCTb, BIIMCAHHASIBTPEYTOJIbHUK

62. Pemenne3anad mo teme «OKPYKHOCTHY

63. ["'eOMeTpHUIECKHETIOCTPOCHUS

64. [KonmponvnaapabomalNe5 no meme « OKpysi#cHOCIb U Kpy2»

[loBTOpeHMENOO00OIIIEHNE3HAHNH — 4 Jaca

65. [Ipr3Haky paBeHCTBATPEYrOJIbHUKOB

66. PaBHOOEIpEHHBIC HPABHOCTOPOHHUETPEYTOJIbHUKN

67. CBoIicTBa yIJIOB MIPH MapaJJICIbHBIXITPSIMBIX

68. Pemenuesagay no reme «OKPYKHOCTbY

IHHOYPOYHOE IINTAHUPOBAHMHE: 8 kaacc

Ne  |maTta Tema ypoka

/0 [iaH ‘(I)aKT

UeTbpExyroibHUKN — 12 yacoB

1. [Tapanmenorpamm, ero MpuU3HaKu

2. [Tapamienorpamm, ero cBOMCTBa

3. [TpsitMmoyronpHUK, poMO, KBaApaT, UXIIPU3HAKH

4. [TpsismoyronpHHK, poMO, KBaJIpaT, UX CBOMCTBA.

5. Tpanerus

6. Pemenue 3agau o teme «Tpanenusy»

7. PaBHOOCIpEHHAS TpareIHs

8. [TpssMmoyronbpHas Tpamenus

0. 'Y nBO€HUE MeTuaHbl

10. [IpuMeHeHne yaiBoeHUsl MeIUaHbI

11. [{enTpanpHas cUMMeETpUs

12. Konmponvras paboma Ne 1 no meme « YemuipexyeonoHuxuy»
Teopema @Daneca u Teopema 0 MPOMOPIHOHAIBHBIX OTPe3KaX, MOJ0OHBIE TPEYTONIBHHUKHU — 15 gacoB
13. Teopema daneca u TeopemMa 0 MPOMOPIUOHATBHBIX OTPE3KaX.
14. Teopema daneca u TeopeMa O MPOMOPIUOHATBEHBIX OTPE3KaX.




15.

CpenHsst TMHUS TPEYroJIbHUKA

16. Banauu o teme «CpenHss JMHUS TPEYrOJbHUKa»

17. Tpaneuus, €€ cpeHss TMHUS

18. Banaun no teme «CpenHss TMHUS TPaNSIy.

19. [TponopumoHanbHbIE OTPE3KHU, HIOCTPOCHUE YETBEPTOTO
TPONOPIMOHAIEHOTO OTPe3Ka

20. CBoOlicTBa IEHTPa MacC B TPEYTrOJIbHUKE

21. [TooOHBIE TPEYTOIHHUKH

22. [lepBrlii Mpr3HAK 0100UATPEYTOJIbHUKOB

23. Bropoii mpu3Hak 1m0 1001 TPEeyroJIbHUKOB

24, Tperuii npusHak noao0Us TPEYroJbHUKOB

25. Pemenue 3amgau no teme «I1o100HbBIE TPEYTOJBHUKIY

26. [ToBTopenue no teme «I1o100HbBIE TPEYTOJBHUKIY

27. [Konmponvras paboma Ne 2 no meme «I[100001bie mpeyeonibHUKU»

Teopema IIudaropa u Hayana Tp

uroHomerpuu — 10 yacos

28.

Teopema [Iudaropa, e€ moka3zaTeabLCTBO

29. Teopema [ludaropa, e€ npumeHeHueE.

30. O6patHas Teopema [Iudaropa.

31. Pemienne 3amau ¢ ucnoJsib3oBanueM teopemsl [ludaropa.

32. OnpeneneHre TPUroHOMETPUUYECKUX PYHKIUNA OCTPOro yria

33. TpUroHOMETpHYECKHE COOTHOIICHHSI BIIPSIMOYT'OJIbHOM TPEYrOJIbHUKE.

34. OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO

35. COOTHOIICHHS MEX Ty CTOPOHAMH B TIPSIMOYT'OJIBHBIX TPEYTOJIBHUKAX C
yrmamu B 45°u 45°

36. COOTHOIICHUST MEXK/y CTOPOHAMH BIIPSIMOYTOJIEHBIX TPEYTOJIbHUKAX C
yrimamu B 30° 1 60°

37. Koumponvnas paboma Ne 3 no meme «Teopema Ilughacopa»

[Tmomane. Haxoxaenue miomasneit TpeyroabHUKOB U MHOTOYTOJIBHBIX (uryp. [Tnomann nogo6HbIx Guryp —

14 yacoB

38. [MousTre momanu GUryps

39. [Tmomanp TpeyroabHUKA

40. [Tmomanp mapamienorpamMma

41, OTHOIICHUE TUIOIIAACH TPEYrOJIbHUKOB

42. Brraucienue miomaaei cioxHbIx GUryp yepes pa3oueHre Ha 4acTH U
ImocTpoeHHe

43. [Tmomamm ¢uryp Ha KiIeTyaTorOymare

a4, [Tnomanu nogo6HbIX GUTYp

45, Boryricnenue miomaseii mnogoOHbIx Guryp

46. [TpakTHyeckue 3a1auu Ha BEIYMCIICHUE TUIONIAICH

AT, [MpakTHyeckue 3aauu Ha BBIYMCIICHUE TUIONIAICH

48. Bamayn ¢ MPaKTUYECKUM COJICPKAHUEM.

49, PernieHune 3a1a4 ¢ TOMOIIBIO METO 12 BCIIOMOTATEeIIbHOM TUIONIAIN

50. Perienue 3a1a4 ¢ MOMOIIBI0 METOJaBCIIOMOTATEIbHOMN TIOIIA TN

o1, Konmpoavnas paboma Ne 4 no meme «llnowaou gpueyp»

52. BrivicaHHbIE U IEHTPAJIBHBIE YIJIbI

53. 'YTos1 Mex 1y KacaTeabHOU U XOpAOH

o4, YTl MKy XOpJIaMU U CEKYITUMU

55. Pemenue 3aga4 o Teme «OKPYKHOCTHY.

56. BriricaHHbIE ¥ OTIMCAHHBIE YETBIPEXYTOIBHUKI

57. CBOIicTBa BITMCAHHBIX M OMMCAHHBIX YETBIPEXYTOJIHHUKOB

58. [TpruMeHeHre STUX CBOMCTB MPHU PENICHUH T€OMETPHUECKUX 3a/1a4

59. [TprMeHeHre STUX CBOMCTB MPHU PEIICHUN TEOMETPUUECKUX 3a/1a4.

60. B3aumHOE pacmosokeHue IBYXOKPYKHOCTEMH

61. Bamaun Ha B3aUMHOE PACIIOJIOKEHHE JBYX OKPY)KHOCTEH

62. Kacanue okpyxHocTEN




63.

Pemienue 3a1a4 Ha KacaHUE OKPYKHOCTEN

64. Konmponvhas paboma Ne 5 no meme « Yenuvt u okpyscnocmuy
[ToBTOpeHue, 0600mIeHNe 3HaHMI — 4 Yaca

65. YeTpIpEXyroabHUKI

66. [ToroOHBIE TPEYTOIBHUKH

67. Teopema [Iudaropa

68. [Tnomamu uryp

MHOYPOYHOE IIVIAHUPOBAHMUE: 9 knacc

Ne

mara

s nl
Tcva ypoka

I1J1aH

[baxr

[loBTOpenue — 4 yaca

1. [TogoGHbBIE TPEYTOJIBHUKHI

2. UetsipexyronpHuki. [Tnomanu reomerpuyeckux puryp
3. BrincanHble, ONTMCAHHBIE U [IEHTPAJIBHBIE YIIIbI

4. V[uaenocmuueckas Konmpovhas paboma

Tpuronomerpusi. Teopembl KOCHHYCOB U CUHYCOB. Perienue TpeyrojbHUKOB — 16 yacoB

5. OnpeiesieHne TpuroHoMeTpudecknx Gyakmuii yrios ot 0° mo 180°

6. OnpeesieHne TpUroHOMeTpruIeckuX GyHkiui yriior ot 0° mo 180°

7. KocuHyc 1 CHHYC TIPSIMOTO M TYNOTO yTiia

8. KocuHyc 1 CHHYC TIPSIMOTO M TYTIOTO yTJiia

0. TeopeMa KOCHHYCOB

10. TeopeMa cHHYCOB (C paguycoM ONTMCAHHON OKPYHOCTH)

11. Haxosxnenue JUIMH CTOPOH TPEYTOJIbHUKOB

12. HaxosxneHnre BeMUnH YII0B TPEYTOJILHUKOB

13. DopmyIia rIonaan TPEeyrojJbHUKA Yepe3 B CTOPOHBI U YOI MEXKTY
HUMH

14. 3a/1aun Ha BEIYMCIICHUE TUIONIANA TPEYTOJIbHUKA

15. DopMyIia TUIONIAIH YEThIPEXYTOIBHUKA YePe3 €ro JUaroHaIl U yrou
MEXTy HUIMHU

16. 3a/aun Ha BEIYHUCIICHUE TIIOMIAIN YeTHIPEXYTOIbHUKA

17. Permenne TpeyroJibHUKOB

18. Permenne TpeyroJibHUKOB

19. [ToBTOpeHue 1o reme « TpUroHOMETpHsH

20. \Koumponvnas pabomaNel no meme « Tpuconomempusiy

[IpeobGpazoBanue nogobusi. Merpuyeckre COOTHOIICHHS B OKpY>KHOCTH — 10 yacoB

21. [ToHsiTHE O TIPEOOpa3OBaHUM TTOAOOHS

22. ["omorerus. [TogodOue B )Ku3HU

23. COOTBETCTBEHHBIE 2JIEMEHTHI TOOOHBIX (UTYD

24, [leprmeTpsl U MI0IIAAN TOAOOHBIX GUTYD

25. Teopema 0 MPOU3BEAECHNUN OTPE3KOB XOPI

26. Teopema 0 NPOU3BEEHNUN OTPE3KOB CEKYIINUX

27. TeopeMa 0 KBagpaTe KacaTeJIbHON

28. [I[pyuMeHeHre B pellIeHNH T€OMETPUYECKUX 3a/1a4

29. [ToBTOpenue no reme «IIpeodbpazoBanue noaodus. Merpuueckue
COOTHOIICHUSI B OKPY>KHOCTH»

30. [Koumponvnas paboma Ne2 no meme «lIpeobpazosarue noooous.

Mempuueckue coomHowerus 8 OKPYICHOCMUY

Bektops! — 12 yacos

31. OmnpeneneHre BEKTOPOB
32. Cno>keHre 1 pa3HOCTh BEKTOPOB
33. 'Y MHOKEHHE BEKTOpA Ha YUCIIO




34.

DU3N4ECKUN U TEOMETPUUYECKUN CMBICI BEKTOPOB

35. Pazyio)keHre BEKTOpa 110 JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

36. Pa3noyxeHne BEKTOpa MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM

37. KoopanHatsl BEKTOpa

38. CBsI3b MEX/ly KOOpAMHATAMHU BEKTOPA U KOOPIMHATAMH €ro Havyaya u
KOHIIA

39. CxaJisipHOE MIPOU3BECHNUE BEKTOPOB

40. PerieHue 3a/1a4 ¢ MOMOIIBIO BEKTOPOB

41, [TpumMeHeHe BEKTOPOB JUIsl pEHICHHS 33184 KHHEMATHKU 1 MEXaHUKU

42. [Koumponvhas paboma Ne3 no meme «Bexmopul»

/lexapTOBBI KOOPIMHATHI HA TIJIOCKOCTH — 9 yacoB

43. /lekapTOBBI KOOPJIMHATHI TOUYEK HA TIJIOCKOCTH

44, YpaBHEHME NPsIMOU

45. 'YTioBoit K03 PUIIMEHT, TAHTEHC yTia HaKJIOHA, MapauieIbHbIE U
[ICPIICHIUKYJIIPHBIC TPSIMbIC

46. 'YpaBHEHUE OKPY>KHOCTH

A7, Haxosx/1eHre KOOpANHAT TOYEK MePECEUCHHS] OKPYKHOCTH M TPSIMOMA

48. MeTtoa KOOpAMHAT IPH PEIICHUN TEOMETPUUECKUX 3a]1a9

49. lcrionp30BaHre MeTOAa KOOPAMHAT B MPAKTUUECKUX 3a/1adax

50. MeTo/ KOOpIMHAT B MMPAKTHUECKHUX 3a/1a9ax

o1, [Konmponvnas paboma Ne4 no meme «/lekapmoswvl koopouramusl Ha

njiockocmu)

[IpaBrIIbHBIE MHOTOYTOIBHUKH. J1JT

MHA OKPY’KHOCTH M IUIOIAAb Kpyra. Beranciienue miomanei — 8 4acoB

52.

HpaBHanme MHOT'OYT'OJIBHUKH, BBIYUCJICHHUC UX 3JICMCHTOB

53. Uwmcino T v 1ymHa OKPY>KHOCTH

54, J{miHA MyTH OKPYKHOCTH

55. Panuannas Mmepa yria

56. [ Ltomaas kpyra

57. [ tommaaps ceKTopa U CEerMeHTa

58. [ Ltomraaym ¢uryp, BKIFOYAKOIINAX AJIEMEHTHI KpyTa.

59. \Koumponvras paboma Ne5 no meme «IIpasunbhvie MHO20Y20NbHUKU.

V{nuna oxkpysicnocmu u niowaosb kpyea. Buiuucienue niowaoeti»

JIBHOKEHMST IIJIOCKOCTH — 6 4acoB

60.

[lonsTue o JBHUKCHHUU ITJTIOCKOCTHU

61. [TapannenbHbINA TEpEHOC

62. [ToBOPOT ¥ CUMMETPHS

63. OcH ¥ IGCHTPBl CHMMETPHUH

64. [IpocTeiiime NpUMEHEHUs B PEIICHUH 3a]1a4

65 \Umocosas ammecmayus. Konmponvnuas paboma No6
[ToBTOpenue — 3 yaca

66. [TogoGHbBIE TPEYTrOJIbHUKHI

67. Uetsipexyronpuuku. [Tnomanu reomerpuueckux puryp
68. TeopeMbl CHHYCOB M KOCHHYCOB

YYEBHO-METOINYECKOEOBECIIEYEHHUEOBPA3OBATEJIbHOT'OITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUISA YYEHUKA

Mep3znsak A.I'.;ITononckuiiB.b.;Sxup M.C.; nox pengakuueii [Togonsckoro B.E.;I'eomerpus;7xinacc;
OomecTBocorpaHnueHHOHOTBETCTBeHHOCTRIO ' M3naTenbckuitnienTpBEHTAHA -

I'PA®"; Akuinonepnoe;obmiectBo "M3narensctBo [Ipocsemnienue"

Mep3znsak A.I'., Ilononckuii B.b., Slkup M.C.; non peagaxuueii [Togonsckoro B.E., 'eometpus 8 kiacc,
OO1iecTBo ¢ orpaHn4YeHHOM 0TBeTCTBeHHOCThIO "M3natensckuii nentp BEHTAHA-I'PA®"; AxkumonepHoe
oOmectBo "M3narenscTBo [IpocBemenue;




Mep3znsak A.I'., Ilononckuii B.b., Slkup M.C.; nox penakuueii [logonsckoro B.E., 'eomerpus 9 xnace,
OO1m1ecTBO ¢ orpaHn4YeHHOM 0TBeTCTBeHHOCTHIO "M3natensckuii nentp BEHTAHA-I'PA®"; AxumonepHoe
obmectBo "M3natenscTBo [IpocBemenue;

METOJUYECKHUE MATEPHUAJIBI UIS1 YYUTEJISA

Mepsnsik A.T'., llonouckuii B.b., AAxup M.C.; non penakuueit [lononsckoro B.E., 'eomerpus,7 kiacc,
OomecTBocorpannueHHON oTBeTcTBeHHOCTHIO "3 narensckuiinieHTpBEHTAHA-TPAD";
Axuumonepnoeo0bmiectBo"M3narensctBo [IpocBemenue";

I'eomerpust: 8 kimacc: yd4eOHUK [T ydaniuxces 00meo0pa3oBaTelibHbIX yupexacauii/ A.I'. Mep3aisk, B.b.
[Tononckuit, M.C. Sxup. — M. : Benrana-I'pad

I'eomerpus: 8 Ki1acc: MUAAKTUYECKAE MaTepHalibl: COOPHUK 3a7ad M KOHTPOJIBHBIX padot / A.I'. Mep3ik,
B.b. Ionouckuit, M.C. Sxup. — M. : Bentana-I'pad

I'eomerpus: 8 kiacc: padoune Terpamu Nel,2/ A.I'. Mepsisik, B.b. [Tononckuii, M.C. fxup. — M. :Benrana-
I'pad

I'eometpust: 8 knmace: meroaudeckoe nocooue/E.B. bymko, A.I'. Mep3nsik, B.b. [Tonouckuit, M.C. Axup. —
M. : Benrana-I'pad

I'eomerpust: 9 knacc: TuAaKTHUECKUE MaTepUalbl: COOPHUK 3a]1a4 ¥ KOHTPOJIbHBIX padoT / A.I'. Mep3isk,
B.b. Ionouckuit, M.C. Sxup. — M. : Benrtana-I'pad

I'eomerpust: 9 knacc: padoune terpanu Nel,2/ A.I'. Mepansik, B.b. [lononckuit, M.C. Sxup. — M. :Benrana-
I'pad

I'eomerpust: 9 knace: meroaumueckoe nocooue/E.B. byrko, A.I'. Mepsnsik, B.b. [Tomouckwnit, M.C. Axup. —
M. : Benrana-I'pad

HUDPPOBBIE OBPA3BOBATEJIBHBIE PECYPCBHI U PECYPCblI CETU UHTEPHET
https://resh.edu.ru/subject/17/7/http://school-collection.edu.ru

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

Poccuiickas snekTponHas mkoia. https://resh.edu.ru/

«Yun.py» — https://uchi.ru/

«SIunexc. YueOnuk» https://education.yandex.ru/home/

«SIKumacey . https://www.yaklass.ru/

doxkchopn https://foxford.ru/about

«Cupuyc. Onmaiin» . https://edu.sirius.online

«MapxkeTruielic 00pa30BaTEIbHBIX YCIYT»

«upekey, «1Cx», «Yuu.py», «Ckaitenry, «Koasapac,

usnarenabctBo «IIpocsemenue» u apyrue. https://elducation.ru/

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

OopazoBarenbHas iathopma «JIekray . https://lecta.rosuchebnik.ru/

https://edu.skysmart.ru/
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