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[NPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPUS».
7-9 KITACCBI

esin n3yyeHus y4e0HOro Kypca

O6mue uenu uzydenus yueoHoro kypca «I'eometpus» npencrasiensl B [IOOI1
OOQO. OnHu 3akimrOyarTCs, MPEkKIAE BCErO0 B TOM, YTO HA YpOKaX TIE€OMETpUU
oOydJaromuiicss y4uTCd TPOBOJUTH  JIOKa3aTelIbHbIE  PACCYKIEHHUS, CTPOUTh
JOTUYECKUE YMO3AKIIOUEHUS, JOKa3blBaTh MCTUHHBIE YTBEPKICHHUS WU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKIAEHUS «OT MPOTHUBHOIO», OTIMYATH
CBOICTBa OT MpPHU3HAKOB, (QopMylIHpoBaTh OOpaTHbIE yTBepxkaAeHHUsI. B oOyueHun
YMEHUIO paACCykJaTh COCTOUT BAXXHOE BOCHUTATEIBHOE 3HAYEHUE U3YUECHUS
TEOMETPHH, IPUCYIIIEE UMEHHO OTEYECTBEHHON MaTeMaTH4YECKOM IIKOJIE.

Bropoil uenpt0 u3yyeHUs TEOMETpUU SIBISETCS MCIOJIB30BAaHHE €€ Kak
MHCTPYMEHTA IPU PEIICHUM KaK MaTeMaTUYECKHX, TaK M NPaKTUYECKUX 3ajad,
BCTPEYAIOIINXCA B PEAIbHON JKU3HU. DTOMY COOTBETCTBYET BTOPAsl, BEBIUUCIUTENbHAS
JUHUA B WU3Y4YCHUU TIeOMETpuu B 1IKoie. g 3TOro y4duTenro pPEeKOMEHIYeTCs
noa0upaTh 3aJayd MPAKTUYECKOTO XapakTepa Al PAcCMaTpPUBAEMbBIX TEM, YUHTh
00yyarouMxcs CTPOUTh MaTEMaTUYECKHUE MOJENIN PEAsIbHBIX )KM3HEHHBIX CUTYaIlHi,
IIPOBOJUTH BBIYMCIICHUSA U OLEHHUBATH aJ€KBATHOCTH IIOJYYEHHOIO pPE3YJbTara.
KpaiiHe BaxHO NOAYEPKUBATH CBSI3U TE€OMETPUU C JPYTMUMH IIPEAMETaMH,
MOTHUBHUPOBATh MHCIIOJIB30BATh ONPEICICHHUS] T€OMETPUUECKUX (UTYp U TMOHSATHUH,
J€MOHCTPUPOBATH MPUMEHEHHE MTOJIyYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBA3H
HaunOosiee pKo BUIHBI B TeMax «BekTopbl», « TpuroHoMeTpuiyeckiue COOTHOLICHUSI,
«Meton koopauHaT» u «Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IUIaHe

CornacHo yueOHOMY TulaHy B /-9 Kilaccax wu3ydaercs Y4eOHBIH Kypc
«l'eomeTpusi», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIE pPa3[eibl COJEPIKAHUS:
«["eomeTpuyeckue GUrypsl U UX CBOHCTBaY, «M3MepeHne reOMEeTpUIECKUX BETUINHY,
a Takke «J/lekapToBBl -KOOpPAMHATBI Ha IUJIOCKOCTH», «BekTtopb», «/IBrKeHUA
miockoct» U «IIpeoOpazoBanus mog00us».

VY4eOHbIN MIaH mpeaycMaTpuBaeT M3ydeHHUE reoMeTpur Ha 0a30BOM YPOBHE,
UCXOs U3 68 yueOHBIX 9acoB B yueOHOM TOfy, BCETO 3a TPH rojia 00y4IeHHs
— 204 gaca.



Conepxanue yueOHOro Kypca (mo roxam od0yueHus )

7 KIIACC

HauanbHbie noHaTusa reomerpun. Touka, npsmas, OTpPE30K, Jdyd. YToJ. Buubl

yrioB. BeprukanbHble U CMeXHbIe yIubl. buccexktpuca yria. Jlomanas,
MHOTI'OYTroJIbHUK. [[apaninenbHOCTh U NEPIEHIUKYIIAPHOCTD NPSMBIX.

Cummempuunvle guzypol. Ocroenwle céoticmea ocesoll cummempuus. IIpumepsl
CUMMETPHUH B OKPYKAIOLIEM MHPE.

OcHogHble NOCMPOEHUsL C NOMOWBIO YUPKYJISL U TUHEUKU.

Tpeyronasnuk. Beicota, Meuana, Ouccekrpuca, ux cBoiicTBa. PaBHOOEApeHHbIN
Y PaBHOCTOPOHHUI TPEyroJIbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa U NMPU3HAKK PABHOOEAPEHHOTO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpHU3HAKK NapaJIeabHbIX NpsMbIX. CyMMa yrioB TPeyroJibHHKA.
BHemHue yriael TpeyrojbHHKA.

[IpsMoyronbHbIA ~ TpeyroibHUK. CBOHCTBO MEAUAHbl  MIPSIMOYTOJIBHOTO
TPEyroJIbHUKa, MPOBEAEHHOW K TUnoTeHy3e. [Ipu3Haku paBeHCTBA NMPSAMOYTOJIbHBIX
TPEYTroJbHUKOB. [IpMOYTONBHBINA TPEyroibHUK C yriioM B 30°.

HepaseHcTBa B reoMeTpun: HepageHcmeo mpey2oibHuKa, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa O OosblieM yrie u OOJbIIe CTOPOHE TPEYrOJbHUKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yria W CEpECIUHHBIN
NEPIICHAUKYJISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK.

OKpyX HOCTb U KpYT, XOp/ia U IUaMETp, UX CBOMCTBA. B3anmMHoe pacnonoxeHue
OKpY)KHOCTH U TipsiMoi. KacaTtenbHass M ceKymas K OKpYXHOCTU. OKpyKHOCTb,
BIIMCAHHAs B YroJl. BrimcanHast U onuca”Hasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerpipéxyronpauku. [lapamnenorpamm, ero npu3Hakh U cBoMcCTBa. YacTHbIE
CIly4aW TMapajuieIorpaMMoB (MIPSMOYTOJBHUK, pOMO, KBaApar), UX MPU3HAKUA U
cBoiictBa. Tpamernusi, paBHOOOKas Tpamemnus, €€ CBOWCTBA M MPU3HAKH.
[IpssmoyronbpHas Tpanenusi.

Memoo yosoenus meouanwl. [lenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuoraibHeix ompesxkax. CpenHue THHUN
TpPEeyroibHUKA U Tpaneuuu. Llenmp macc mpey2onvbHuKa.

Ilooobue mpeyeonvhuxos, Kosghguyuenm nooodus. Ilpusnaku nooobus
mpey2onvHukos. [IJpuMeHenne no100us Npy pelieHuy MPaKTUUYECKUX 3a/1ay.

CaoiicTBa Mmiomaaeil reomerpudeckux Quryp. DopMysnsl Aid  MIIOHIATU
TpEyrojbHUKa, Mapajuiesorpamma, pomba u Tpanenuu. OTHOLIEHUE IUIOLIAJEH
oA0OHBIX QUTyYp.



Bpruuciienue miomaned TPEyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIE€TYAaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a1a4.

Cunyc, KOCMHYC, TAHT€HC OCTPOro yrja MOpsIMOYTOJBHOTO TPEYTrOJbHUKA.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUroHOMETpUuecKrue (HyHKIIUU YTI0B
B 30° 45° 1 60°.

BnucaHHbIE ¥ LIEHTpAJIbHBIE YIUIBI, YTOJ MEXKY KacaTeIbHON U XOPJAOH. YTJIbI
MEXAY XOpJaMH U CEeKyIIMMH. BrnucaHHble M ONHMCAHHBIE YETHIPEXYTOJIbHUKH.
B3aumHoe pacrnonoxenue AByX okpyxkHocTel. Kacanue oxpyxHoctei. OO6miue
KacaTeJbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurerc yrioB ot 0° 7o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYJIbI PUBEICHHUS.

Pemenue tpeyronapHukoB. TeopeMa KOCMHYCOB U TeopeMa CUHYcoB. Pemienue
NPAKTUYECKUX 33714 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. [1o0obue coomeemcmeenHvix I1eMeHMO8.

Teopema o npoussedeHuu ompe3Ko8 Xxopo, meopemvl 0 NPOU3EeOeHUU OMPE3KO8
CeKyujux, meopema o Keaopame KacamejibHoll.

Bektop, gmuHa  (MOAyNb) — BEKTOpa,  COHANMpABIEHHBIE  BEKTOPHI,
POTUBOIOJIOKHO HAMPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, Olepaluud HajJ BekTopamu. PaznoxeHue BekTopa 1O JBYM
HEKOJUTMHEAapHbIM BekTopaM. Koopaunatel BekTopa. CralsipHOE TPOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE ISl HAXOXKJICHUS JIJTMH U YTJIOB.

JlexapToBBl KOOPAMHATHI Ha TUIOCKOCTU. YpasHeHus npsamoii 1 OKPY>KHOCTH B
KOOpJIMHATaX, IMEpPEeceYeHne OKPYKHOCTEH W TPSIMBIX. MeToj KOOpAMHAT M €ro
IpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JIMHA OKPYKHOCTH. [ pamgycHas u paauaHHas
Mepa yria, BBIYUCIEHUE JUTMH AYT OKpy>kHOcTel. [Inomane kpyra, ceKropa, CEerMeHTa.

Jeuoicenusi nrockocmu u 6HympeHuue cummempuu gueyp (31emenmapmbvie
npeocmasnenus). llapannenvusiii nepenoc. Ilosopom.

% 311ech n 1anee KypcuBOM 0003HAYEHBI TEMBI, H3yUEHNE KOTOPBIX MIPOBOIMTCS B 03HAKOMHUTENBHOM IUTane. [lemaror
CaMOCTOSITETBHO OIPEETIeT 00BEM N3yIaeMOro MaTepHaa.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI' O IIPEJIMETA
«'EOMETPUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3SOBAHUISA

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBaIUsA K OOYYEHHIO MaTeMaTHKE W IEJICHAINPABICHHON MO3HABATEIbHOU
JeSTeNbHOCTH;

NOBBIIICHWE  YPOBHA CBOCH  KOMIIETEHTHOCTH  Ye€pe3  IMPaKTHYECKYIO
AeSITeIbHOCTD, TPEOYIOIIYI0O MAaTEMAaTUYECKUX 3HAHUHM, B TOM YHUCIIE YMEHHUE YUUTHCS
y APYTUX JIOJEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CHTYAIIHIO, OBITH TOTOBBIM JICHCTBOBATH
B OTCYTCTBHE TapaHTHI yCriexa;

cnocobHocTh oOyuaromuxcsi ¢ 3[IP k oco3HaHui0 CBOMX JePUIMTOB U
MPOSIBJICHUE CTPEMJICHHS K X TTPEOOICHHIO;

CIIOCOOHOCTH K CAaMOPa3BUTHIO, YMEHUE CTABUTH JOCTHKUMBIE TICITH;

yMEHHE pa3nyaTh ydeOHBIC CHUTYyallMd, B KOTOPBIX MOXXHO JEHCTBOBAThH
CaMOCTOSITENIHO, W CHUTyalliH, TI/€ CJeIyeT BOCIOJIb30BAaThCS CIPABOYHOM
UHpOpPMAIUEH UITN IPYTUMH BCTIOMOTATEIHbHBIMU CPEJICTBAMU;

CIIOCOOHOCTH IIEPEHOCUTDH IIOJyUEHHBIE B X0J1€ 00YUECHHUS 3HAHUS B aKTyaJIbHYIO
CUTYalHIO (TIpU pEeLICHUH KUTEHCKUX 3a]1a4, TPEOYIOIINX MaTEMaTUYECKUX 3HAHU);

CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUAX M INpaBWIIaX IPOBEIACHMUS
IPOMEXXYTOUYHOW U UTOTOBOM aTTeCTaLNH;
OBJIaZICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

Osnaoenue ynugepcanibHbIMu y4eOHbIMU NO3ZHABAMETbHBIMU OCUCHBUAMU:

yCTaHABIMBATh  MPUYUHHO-CICJACTBEHHBIE CBA3M B  XOJE€  YCBOCHHS
MaTEMaTHYECKOTO MaTepuana;

BBISBJIATH NEPUIMT MaHHBIX, HEOOXOIUMBIX ISl PEIICHHUS TOCTaBICHHOM
3a/1a4H;

C TIOMOIIBIO YUYHUTEISI BHIOUPATh CIIOCO0 PEIIeHUs MATEeMAaTUYECKON 3a/1auu
(cpaBHUBATh BO3MOKHBIE BAPUAHTHI PEIICHUSA);

OPUMEHSITh M TpeoOpa3oBbIBATh 3HAKHM W CHUMBOJIBI B XOJI€ PEIICHUS
MaTeMaTH4eCKUX 3a/1a4;

YCTaHABIIMBATh UCKOMOE U JIAHHOE MPU PEUICHUH MaTEMaTUYECKON 3aa4H;

NOHUMATh W WHTEPIPETUPOBATH MHGOPMAIINIO PA3IMIHBIX BUIIOB U (HOpM
MpeJCTaBICHNUS;

WLTIOCTPUPOBATH pelliaeMble 3a7a4u rpaduIeCKUMH CXEMaMU;

3 PeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh UH(OPMAILIHIO.

MMOHUMATh U UCIOIB30BaTh MaTEMaTUYECKHUE CPEACTBA HATTISAIHOCTHU (TpaduKH,
qyarpamMMbl, TaOJMIbI, CXEMbl H Jp.) IS WUIIOCTPAllMU, HWHTEpIpeTaluu,
apryMeHTaIluu.



Osnaoenue YHUGepcanbHblMu yueoHbIMU KOMMYHUKAMUGHbBIMU
oelicmeuaAmMu:

OpPraHU30BBIBATH YYEOHOE COTPYIHUUYECTBO U COBMECTHYIO JEATEIIBHOCTH C
YYUTEIIEM U CBEPCTHUKAMHU B MPOLECCE PEIICHUS 33144,

B3aUMOJICHCTBOBATh U HAXOJIUTh OOIIHE CIIOCOOBI padOoThl; paboTaTh B I'PYIIIE:
HaxoJIUTh OOIllee pelleHre W paspeniaTh KOH(GIUKTHI Ha OCHOBE COTJIACOBAHUS
MO3ULUHI U yU€Ta HHTEPECOB; CIylaTh NapTHEPA; (OPMYIUPOBATH, APTYMEHTHUPOBATh
U OTCTauBaTh CBOE¢ MHECHMUE;

POTHO3UPOBATh BO3HHUKHOBEHUE KOH(JIMKTOB MPH HAJIUYUH PA3HBIX TOUEK
3peHHsl W paspelniath KOH(JIMKTHI Ha OCHOBE y4€Ta MHTEPECOB M TMO3UIMMA BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3UIHUI0 W KOOPJAMHUPOBATH €€ C TO3UIUAMHU
napTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE OOIIEro pelieHuss B COBMECTHOM
NESATENbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh pPalbOThI, JIOCTUTaTh KA4€CTBEHHOrO pe3ysbTaTa M
KOOPJIMHUPOBAThH CBOU JEUCTBHS C JPYTUMHU YJICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOITUI IPOTYKT.

Osnadenue ynusepcanvbHolMu y4eOHbIMU PEYIAMUCHBIMU OCUCH BUAMU:

CTaBUTh 1M, BBIOMpATh M CO3/laBaTh AJTOPUTMBI JJII PEIICHHS Y4eOHBIX
MaTeMaTHYECKUX TTPoOIIieM;

IUIAHUPOBAaTh M OCYLIECTBIIATH JEATEIIBHOCTb, HAINPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0O XapakTepa.

dbopMynupoBaTh M YAEPKUBATH Yy4eOHYIO 3ajady, COCTaBJISATh IUIAH W
MOCJICIOBATEIBHOCTh JCHCTBUM;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI;

KOHTPOJIMPOBATH MPOIECC U Pe3yJbTaT YUeOHOM MaTeMaTHIECKON
NEeATEIbHOCTH;

aJIeKBaTHO OILICHUBATh MPABWJIBHOCTD UM OMIUOOYHOCTH BBHITIOJHEHUS Y4eOHOMH
3a/1auu, €€ 00BEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PeIleHNUS,

CIMYaTh CIOCO0 NEWCTBUSI U €ro Pe3ysbTaT ¢ 3aJaHHBIM STAJOHOM C IIEJIBIO
0OHapyXEHUS OTKJIOHCHUH M OTJIWYUI OT 3TAJIOHA.

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTHh MPH PEIICHUH y4eOHOM
3a/1a4H;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblil pe3ylbTat
NEATENIbHOCTH, ONPEACNISITh MO3UTHBHBIE W3MEHEHHUsS W HalpaBieHUs, TpeOyroume
naabHenIen padoThl;

PETYIHPOBATH CITOCOO BBIPAKEHUS SMOITUH.



IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHN ITPUMEPHOM
PABOYEN ITPOI PAMMBI KYPCA «'EOMETPUSI» (ITO TOJJAM OBYUYEHUS)

OcBoenne yueOHOro Kypca «l'eoMeTpus» Ha ypPOBHE OCHOBHOI'O OOIIETo
oOpa3oBaHus JODKHO OOecredyuBaTh JOCTHIKEHHUE CIEAYIOIMIMX MNPEIMETHBIX
00pa3oBaTeIbHBIX PE3YNIbTATOB:

7 KJIIACC

Pacno3naBaTh u3yueHHbIE reOMETpUYecKre (GUTyphl, ONIPEACISIThH UX B3aUMHOE
pacroyioKeHune, u300paxaTh TeoOMETpUYECKUEe (QUTYPHI, BBHITIONTHATH YEPTEKHU IO
yCJIOBHUIO 3afauu. VM3MepsTh JIMHEHHBIE W YIJIOBbIE BEIWYMHBIL. Pemare 3amadd Ha
BBIYMCIICHUE JIJTUH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTth rpyOyI0 OLIEHKY JIMHEWHBIX U YTJIIOBBIX BEJIMUUH MPEIMETOB B pPeaIbHOMN
KU3HHU, Pa3MepOB MPUPOJHBIX OOBEKTOB. Paznuuarh pasmepsl 3THUX OOBEKTOB IO
NOPSJKY BETUYUHBI.

CTpouTh 4epTeXHU K TEOMETPUUECKUM 3a7a4aM (C UCTIOJIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJSIIME BOMPOCHI /WU aIrOPUTMa YICOHBIX JEHCTBUI).

[Tonp30BaThCs MNpU3HAKAMH PABEHCTBA  TPEYrOJIBHUKOB, HCIOJIb30BaTh
IIPU3HAKW U CBOWCTBA PAaBHOOCAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a]1a4.

[IpoBoAMTh  [OKA3aTEIbCTBA  HECIHOXHBIX  FE€OMETPUYECKHUX  TEOPEM.

[Tonbp30BaThCsl MpPU3HAKAMHM PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJMaHBbI, TPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIbHOIO TPEYTOJbHHKA, B
PEIICHUH TeOMETPUUECKHX 3a/1a4 (C UCTIOJIB30BAHUEM 3pUTEILHON HATIIAITHOCTH /WU
BepOabHOI OMOPHI).

Onpenensts NapaiedIbHOCTh NMPSMBIX C IIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢
HUMH cekymas. Onpenenarb MNapajuielbHOCTh NPSIMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJIHOM MPAMOM 10 TOUEK APYTOW MPSIMOM.

Pemiats 3agaun Ha KiaeTyaToit Oymare.

[TpoBOAUTH BHIYUCIICHUS U HAXOAUTh YUCIOBbIE U OyKBEHHBIC 3HAUCHHUSI YTIIOB
B T€OMETPUUYECKHUX 3a/1a4aX C UCIOJIb30BAaHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U

MHOTOYT'OJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMPH TIEPECECUCHUU JIBYX
MapajuIeIbHbIX MPSIMBIX CEKYIIEeW. PemaTe mpakTH4YecKHWe 3ajadyd Ha HaXOXKICHHUE
YIJIOB.

HNmets npeacraBiieHHe O MOHATUE T€OMETPUUECKOTO MECTa TOYEK.

DopMyJIMPOBATH OMNPEACTCHUS OKPYKHOCTH W Kpyra, XOpJbl W JUaAMETpa
OKPY>KHOCTH, MOJIb30BAThCSI UX CBOMCTBAMHU. YMETh NMPUMEHATHh 3TH CBOMCTBA MPHU
pEIIEHUH 3a]a4.

OpHEeHTUPOBATHCS B MIOHATHUSAX: OMMCAHHAS OKOJIO TPEYTrOJIbHUKA OKPYKHOCTD,
IIEHTP ONMUCAHHOW OKpYXHOCTH. OnepupoBaTh Ha 0a30BOM YpPOBHE (paKTaMH O TOM,
9TO OMCCEKTPHUCHI YIJIOB TPEYTOJbHHUKA MEPECEKAIOTCS B OJHOM TOYKE, H O TOM, UTO
CEpEIMHHBIC TEPHEHIUKYJSIPhl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOU
TOYKE.

OpueHTHUPOBAaThCS B TOHATHSAX U ONEpUpPOBaTh Ha 0a30BOM YpOBHE:
KacaTeJabHasi K OKPYKHOCTH, TE€OpeMa O IMEePHEHINKYJIIPHOCTH KacaTeIbHOM U

7



panuyca, IpOBEIEHHOIO K TOUKE KACAHMUS.

Nmers mpencraBiieHHE O NPOCTEUIIMX T€OMETPUUYECKUX HEPABEHCTBAX, HUX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTH OCHOBHBIE I'€OMETPUYECKUE MOCTPOEHUS C MOMOIUBI LUPKYJS U
JIMHEHKH.

8 KJIACC

Pacno3snaBaTh OCHOBHBIE BHJBl  YETBIPEXYTOJLHUKOB, MX  AJIEMEHTHI,
MOJIb30BaThCSl KX CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKHUX 3a]1a4.

OpueHTUpOBATHCSI B MOHSTHUM — TOYKU TEpPECEUYEHHUs MEIHUAaH TPEYroJibHUKA
(eHTpa mMacc) B pelieHuu 3a1ad.

Braners noHsiTHeM CpeHElN TUHUU TPEYrOJbHUKA U TPAICINH, TPUMEHSITh UX
CBOWCTBA MPU PEUICHUH MPOCTEUIINX T€OMETPUUYECKUX 3a7ay. VIMeTh npeacTaBlieHue
o TeopeMe Darneca U TeopemMe O MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHUs TPAKTUYECKUX 3a/1a4 (C OMOPOil Ha 3PUTEBHYIO HATJISIAHOCTD ).

[IpuMeHsTh NpU3HAKK TOAOOUSI TPEYTOJLHUKOB B PEIICHUU HECIOXKHBIX
reOMETPUUYECKUX 3a/ay.

[Tonw3zoBaTthest Teopemoii Iludaropa s pemieHUss TEOMETPUUYECKUX U
MPAKTUYECKUX 3a/1a4.

Brnanerp DNOHATMSMM CHHYCA, KOCMHYCa M TaHI€HCa OCTpPOro yria
OPSMOYTOJIBHOTO TpeyroibHuKa. [loap30BaThCsd STUMU MOHATHUSIMHU I PELICHUS
NPAKTUYECKUX 3a7a4 (IIpU HEOOXOJUMOCTH C OMOPOI Ha aJITOPUTM TIpaBUIIa).

Boruncnars  (paznuuHbIMH - crioco0amMu)  (C - OMOpoOM Ha  CHPaBOYHYIO
uHGOpMAIINIO) TUIOMAAh TPEYroJbHUKA M IUIOHIAJAM MHOTOYTOJIBHBIX (UTYD
(MOIB3ysACh, T/I€ HEOOXOANMO, KAIBKYIATOPOM). [IpUMeHITh MOTydYeHHbIE YMEHHUS B
NPaKTUYECKUX 3a]a4ax.

Brnanerp NOHATUSAMM BOMCAHHOTO M UEHTPAJIbHOIO yrja, WCIOJIb30BaTh
TEOPEMBbI O BIHUCAHHBIX Yriax, yrjiax MEXAy XOpJaMH (CEKYIIHMH) U yIiie MEXIY
KacaTeJIbHOW M XOPJAOM MPU PEIIEHUH MTPOCTEUIINX T€OMETPUUYECKUX 3a/1a4.

Brnanerp MOHATHEM OINMCAHHOTO YETHIPEXYTOJbHHUKA, NMPUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIPHUKA IPU PEIICHUH MPOCTEHIITNX 3a/1a4.

[IpuMeHATh TTONyYCHHBIC 3HAHUS HAa TPAKTUKE — CTPOUTh MaTEMaTHUCCKHUE
MOJIEIH JIJIS 33/1a9 PeaTbHOM JKU3HU M TPOBOJIUTH COOTBETCTBYIONINE BHIYUCICHUS C
MPUMCHECHUEM TIOJIOOMS W TPUTOHOMETPHH  (MONB3YACh, TIJ€ HEOOXOIHUMO,
KaJIbKYJATOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMHA OCTPHIX YTIIOB, HAXOIUThH C UX TIOMOIIIHIO
Pa3IMYHbIE 3JIEMEHTBI MPSIMOYTOJIBHOIO TPEYroJIbHUKA («PEIICHHE MPSMOYTOJIbHbBIX
TPEYTOJIbHUKOBY»). HaxoauTe (C MOMONIBIO KAJIbKYISATOpPA) JIMHBI U YIJIBL JJIS
HETa0JIMYHBIX 3HAUCHUH.

[Tonb3oBaThest (hopMylilaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
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TOXJIECTBOM JUISI HAaxXOXKIEHUS COOTHOIIEHUM MEXIy TPUTOHOMETPHUUECKHUMU
BEJIMYMHAMMU (C OMOPOI Ha CIIPABOYHYIO UH(DOpMAIIHIO).

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHUHYCOB JUIsl HAXOXKIEHUS PA3TMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHATH UX IIPU PEILICHUU
MPOCTEUIINX TE€OMETPUUECKHX 3a/1au.

Bnanets nouatusamu npeoOpazoBaHus 1MOA00Us, COOTBETCTBEHHBIX 3J€MEHTOB
no00HbIX Guryp. [lonp3oBarbes cBOMCTBAMHU OO0 TPOU3BOJIBHBIX PUTYD, YMETh
BBIYMCIIATD JJIMHBI U HAXOAUTh YIJbl y MOAOOHBIX (puryp (Mo aJroputMmy y4eOHBIX
neiictBuit). IlpuMeHsTh cBoiicTBa NOMOOMS B MpaKTUYECKUX 3ajadax. YMeETb
OPUBOJUTH MPUMEPHI MOJOOHBIX QUTYP B OKPYKAIOIIEM MHPE.

[Tonb3oBaThCcsl TeopeMaMu (IO BU3YyaJIbHOW OMOpE) O MPOU3BEAECHUU OTPE3KOB
XOpJ1, O IPOU3BEJICHUH OTPE3KOB CEKYILUX, O KBaApaTe KacaTeabHOM.

[lonb3oBaThCs BEKTOpPAMH, MOHUMAaThb WX TIE€OMETPUYECKUH M (HU3MUECKUI
CMBICII, IPUMEHSTh UX B PELICHUU T€OMETPUUECKUX U pU3HUecKuX 3a1ay. [[puMensrs
CKaJIIpHOE MPOU3BEICHNE BEKTOPOB ISl HAXOXKJEHUS AJIUH U YTJIOB.

[Tonb30BaThCS METOJOM KOOPJMHAT HA IJIOCKOCTH, TPUMEHSTH €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BnageTs MOHATHSMU NPAaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYXHOCTH,
JUTMHBI TyTU OKPYKHOCTH U paIMaHHON MEPHI yTiia, YMETh BEIYUCIIATH IJIOMIAIb Kpyra
M ero yacteil (c omopoil Ha cnpaBouHylo uHpopmaiuio). [I[puMeHaTh monydeHHbIe
YMEHHUS B IPAKTUYECKHUX 3a]a4ax.

Haxoauth ocu (MIM LEHTpBI) CUMMETpUM (UTYp, NPUMEHATH JABWKEHUS
IUIOCKOCTH B MTPOCTEHIINX CIIydasX.

[IpuMeHATh MOJyYEeHHBbIE 3HAHMS HA NPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIENH I 33a]a4 PEaIbHON JKM3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHUS C
OpPUMEHEHUEM TMOAO0OMS M TPUTOHOMETPUYECKUX (PYHKUMHA (HOJB3YsCh, T
HE00X0AUMO, KaJIbKYJIITOPOM ).



TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe IAHUPOBAHWE W KOJUMYECTBE 4YaCOB, OTBOJMMBIX HAa OCBOEHHE KaXXJOW TeMbl y4yeOHOro mnpeaMera
«Maremartuka» llpuMepHOll aganTHpOBAaHHONM OCHOBHOW 00pa30BaTEbHOM MPOrpaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHUs
oOyyaroumxcs ¢ 3aJEpKKOM MCUXUYECKOrOo pa3BUTHUA, B LIEJIOM COBHNAAAIOT C COOTBETCTBYIOIIMM paszzaenoMm llpumepHoit
paboueil mporpamMmsel yueoHoro npeamera «MaTemaTuka» 00pa3oBaTeIbHOM MporpaMMbl OCHOBHOTO 00111ero oopa3zoBanus. [lpu
sToM OpraHuzanusi BIPaBe caMa BHOCUTb W3MEHEHHUs B COJEP)KAHUE M pacHpelesIeHHe ydyeOHOro maTepuana Mo rojam
oOydeHHs, B TMOCJEAOBATEIbHOCTh H3YyUYEHHUS TEM U KOJMYECTBO 4YacOB HA OCBOCHHUE KaXJOW TEMbl, OIpeaesieHne
OpraHu3aluoHHBIX (opM oOydeHus u T.1. OOOCHOBAHHOCTh JAHHBIX U3MEHEHUH ONpeiesieTcsl BHIOpaHHBIM 00pa30BaTEIbHOM
opranuzauueid YMK, nHauBuiyaibHbIMU NCUXO(U3NUECKUMU OCOOCHHOCTIMU KOHKpETHBIX oOyyatomuxcs ¢ 311P, crenensio
YCBOGHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHAAIMSAMU MO OTOOpYy M ajanTaiuu y4eOHOro MaTepuasa o MaTeMaTHKe,
npeacTaBieHHbBIMU B [I0CHUTENIBHON 3anUCKe.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOJAM OBYUYEHMUS)
7 kaacce (68 u)

Ha3Banmue
OcHoOBHOE coep:KaHue OcHOBHBIE BUBI IEATEIbHOCTH 00y4al0UIuXCst
pasnaena (Tembl)
Kypca (4uciio
4acoB)
IIpocreiimme [IpocTeiine reoMmeTpuuecKue 0ObEKThl: TOUKHU, PSIMbIE, JIydH | DOopMYJIMPOBATH OCHOBHBIC MOHSATHS U OTIPEICICHHUS.
reoMeTpuyecKue | U YIJibl, MHOTOYT'OJIbHUK, JIOMAHasl. Pacno3dHaBaTh  M3y4YeHHBIE  TE€OMETpUYECKUE  (PUTYpHI,
¢urypsnl u ux CMexHbIE U BEPTUKAIbHBIE YTJIBI. onpeaeNsiTb UX B3aHMHOE pACIOJIOKEHHUE, BbINOJIHATH
cBoiicTBA. PaGorta ¢ mpocreiiiumMu yepTexamu. 4epTEX MO YCIOBHUIO 331aud (C MCIOJBb30BAHUEM CMBICIOBOM
H3mepenue N3mepenne NMHEMHBIX W YIJIOBBIX BEJIIMYUH, BBIYMCIEHUE |OMOPBHI: HABOJIMIIME BOIMPOCH W/WIM alrOpUTMa Y4eOHBIX
reoMeTpUYecKHX | OTPE3KOB U YIJIOB. JICHCTBHI ).
Bejauyun (14 4) Ilepumerp wu  mmomans  ¢uryp, cocraBieHHbXx  u3|IIpoBoaMTH MpocTeliiire NOCTPOSHUS C TOMOIIBIO IUPKYIS U
MPSIMOYTOJIbHUKOB. JIUHENKH.
HN3mepATH TMHEIHBIE U YTIOBBIE BETMYMHBI TEOMETPUUYECKUX U
MPAKTHYECKUX OOBHEKTOB.
Onpeneasitb  «Ha TIa3» pa3Mepbl pealbHBIX OOBEKTOB,
NMPOBOIUTH TPYOYIO OLIEHKY UX Pa3MEPOB.
PemiaTp 3aauu Ha BBIYMCIEHUE JJIMH OTPE3KOB M BEJIWYUH
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YIJIOB.

Pematp 3aaun Ha B3aMMHOE PacIoOJIOKEHUE TEOMETPUUYECKUX
buryp.

IIpoBoanTh KiIaCCUPUKALIUIO YTJIOB, BBIYUCIATD JUHEIHbIE U
YIJIOBBIE BEJIMYMHBI, MPOBOJAMTH HECJI0:KHbIe HEOOXOIUMbIE
JI0Ka3aTeJIbHBIE PACCYXKICHUS.

3HAKOMMTHCS C UICTOPHUEH PA3BUTHS TeOMETPHH.

Tpeyroabnuku (22

4)

[lonsiTve O  paBHBIX TPEYroJbHUKAX U  IEPBUYHBIE
MIPEJICTAaBICHHUS] O PAaBHBIX (KOHIPYIHTHBIX) (urypax. Tpu
MIpU3HAaKa PaBEHCTBA TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBAa  NPSIMOYTOJIBHBIX — TPEYTOJbHUKOB.
CBOMCTBO MeIMaHbI NPSIMOYTOJILHOTO TPEYTOJIbHUKA.
PaBHOOGeIpeHHbIE ¥ paBHOCTOPOHHHE TPEYroJIbHUKU. [Ipu3Haku
U CBOMCTBA paBHOOEJPEHHOIO TPEYT OJIbHUKA.

[IpoTuB GosblIel CTOPOHBI TPEYrOJbHUKA JIEKUT OOIBIINN

yTOII.

[Ipocreiiimrie HepaBeHCTBA B T'€OMETPHHU.
mpeyzonvrHuxa. Hepasencmeo nomanoii.
[TpssMoyroabHbI TpeyroibHUK ¢ yrioM B 30°. ITepBoie
MOHATHS O I0Ka3aTeIbCTBAX B TEOMETPUH.

Hepasencmeo

Pacno3HaBaTh mapbl paBHBIX TPEYrOJIbHHUKOB Ha TOTOBBIX
yeprexax (C yKkazaHHeM NPU3HAKOB) MpPU HEOOXOJWMOCTH C
BHU3yaJIbHON OTIOPOA.

BbIBOANTBL  CIEICTBUS (paBE€HCTB  COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYrOJbHUKOB.

®opmy.IHpOBaTH OTIpEIeTICHHUS: OCTPOYTOJILHOTO,
TYIOYTOJBHOTO, IPSMOYTOJIBHOTO, pPaBHOOEAPEHHOTO,
PAaBHOCTOPOHHETO TPEYrOJIbHUKOB;, ONCCEKTPHUCHI, BBICOTHI,
MeTUaHbI TPEyroJbHUKA,; CEepeTMHHOTO

NEePIeHIUKYIsApa OTpe3Ka; MEepUMeTpa TPEYroJbHUKA
IpU HEOOXOIMMOCTH C OTIOPON Ha AJITOPUTM IpaBHIIa.
@opMyJIMPOBaTh CBOWCTBA M TPH3HAKH PaBHOOCIPEHHOTO
TPEeYroJbHUKA.

CTpouThb 4epTeXH, pemaTh 3a1a4M C IOMOIIbIO HAX0XKICHUS
PaBHBIX TPEYTrOJIbHUKOB.

I[IpumeHATH MPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3aJayax (C HUCHOJb30BAHHUEM CMBICIOBOM
OTIOPBI: HABOJAILIME BOMPOCH H/WIM alrOpuTMa Y4eOHBIX
JICHCTBHI ).

Hcnoab3oBarh 1UpPOBBIE pecypchl I HCCIeA0BAHUSA
CBOMCTB H3y4aeMbIX (puryp.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPUH.

IMapaniejabHbl
npsMblie, cymMma
yIJjoB
TPEYroJbHUKA

HapannenLHLIe IIpAMBIC, HUX CBOICTBA. HaerCT JCXKalue,
COOTBETCTBCHHBIC U OJHOCTOPOHHUC YTJIbI (O6paSOBaHHLIe npu
NEepCCCUCHUU TapAJIICIIBHBIX ITPSAMBIX CCKyII.ICfI).

HpI/I3HaK apaJlJICJIbHOCTU IMMPAMBIX qepe3 PaBCHCTBO

®opMy/IHpOBATH MNOHATHE  MAPaUICIBHBIX
HAXOAUTh [TPAKTUYECKHE TPUMEPBI.

H3yuats cBoiicTBa yrioB, 00Opa30BaHHBIX NPH MEPECEUCHUU
napayIeNIbHBIX NMPSIMBIX CEKYIIeH

MMpsAMBIX,
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(14 v)

pPacCTOSIHUN OT TOYEK OJHOMU IPSAMOM 10 BTOPOM IPSIMOM.
CymMma yrioB TpeyrojbHUKa U MHOTOYTIOJIbHUKA.
Bremnue yriibl TpeyrojbHHUKa

IIpoBoanTs poka3zarenbcTBa. MOpMyIHpPOBATH Teopemy
[apauIeJIbHOCTH  JBYX IPSMBIX C  IIOMOIIBIO  YIJIOB,
00pa30BaHHBIX IPU [EPECEUEHUU OTUX MPSIMBIX TpPETben
IPSIMOM.

BbruncasaTe CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTp uucinoBble U OyKBEHHbIE 3HAUEHHS YIJIOB B
FeOMETPUYECKUX 33aJauax ¢ UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYrOJbHUKA U MHOTOYTOJIbHHKA.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS [EOMETPHH.

OKpyXHOCTH U
KpYT.
I'eomerpuueckue
nocrpoenus (14 1)

OKpyXHOCTb, XOP/bI U IMAMETPHI, UX CBOKCTBA. KacarenbHas K
OoKpyXHOCTH. OKpY)XHOCTb, BNHCaHHasi B yroi. [louamue o
I'MT, npumenenue 6 3adauax. Buccexmpuca u cepeouHHbll
NepneHOUKYIAp KaKk 2eomempuiecKue Mecma mouex.

OKpyXHOCTb, ONHCaHHAsA OKOJIO TpPEyrojbHHUKA. Brincanuas B

TPEYTrOJIbHUK OKPY>KHOCTbD.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KacaTEIbHBIX
Hcnonvzoeamv memoo I'MT ons doxkazamenbcmea meopem o
nepeceyeHuu OUCCeKmpuUc Y2108 mpey20ibHUKA U CepeOUHHbIX
nepneHoOuKyIapos8 Kk cmoponam mp-ka ¢ nomouwvto I' MT.
OBinageBaTb  NOHATHAMHM  BIIMCAaHHOM W ONMCAHHOU
OKPY)KHOCTEH  TpeyrojbHUKa, HAXOAUTH IEHTPHl 3TUX
OKPY>KHOCTEH C OMOPOM Ha aJITOPUTM IpaBUIIa.

Pemiath OCHOBHBIEC 3a]a4H HA NOCTPOEHHE: yIiia, PaBHOTO
JAHHOMY; CEPEAMHHOTO MEpPHEHAUKYIspa JaHHOTO OTpe3Ka;
OpsIMOM,  MpoOXOoAslIed — yepe3  JaHHYH0  TOYKY U
NEPIEeHIUKYISIPHON TaHHOW MPSIMOii; OMCCEKTPUCHI JAaHHOTO
yria; TPEYroJbHUKOB IO Pa3IUYHBIM d3JEMEHTaM IpU
HE0OXOIMMOCTH C HaIIPaBJISIIOIIECH TOMOIIIBIO.

3HAKOMHUTBCSA C MCTOPHUEN Pa3BUTHSI TEOMETPHH.

IToBTOpEHUE,
00001IeHe 3HAHU T
(4 w)

[ToBTOpeHne U 000OLICHNE OCHOBHBIX MOHSATHH W METOJOB
Kypca 7 Kiacca.

Pemiatn 3agaum Ha MNOBTOPCHHUC, HJUIFOCTPHUPYIOIIUC CBA3U
MCIKAY pa3IMYHbIMHA YaCTsAMU KypcCa.
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8 kmacce (68 1)

Ha3Baunmue
paszaesia (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpKaHuE

OcHOBHbIE BUIbI €ATEIbHOCTH oﬁyqaloumxm

4acoB)
YerpipéxyroabHuk | [lapamienorpamm, ero npusHaku U cBoicTBa. YactHele citydau | U300paxkaTh M HAXOAMTh HA YEPTEKAX YETHIPEXYTOJIbHUKU
u(12 q) napajuieJIorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajapar), Pa3HBIX BUJIOB U UX DJIEMEHTHI.

WX MPU3HAKU U cBoMcTBa. Tpamnenus. PapHoOoKkas u
MIPSIMOYTOJIbHASA TPATICLIHN.

Yosoenue meouanvl. llenmpanvnas cummempus

®opmyIUpoOBaTh onpeneIeHus: napajuiesaorpamma,
NpsIMOYToJIbHMKA, poMOa, KBajpaTa, Tparneuuu, paBHOOOKOM
Tpaneuuu, NpsSMOyroJbHOM Tpanenuu.

Hcnosb30BaTh MNpPH  pelleHMH NpOCTeHIIMX  3aaay
NpU3HAKU U CBOMCTBA: MapajulesiorpaMma, MpsMOyrojJbHUKa,
pomOa, KBajpara, Tpamneuud, paBHOOOKOW Tpamenuw,
MPSMOYTOJIBHOM Tpamnenuu.

IIpumeHsATs MeTOJ yIBOEHUS MEIUaHbl TPEYrOJbHUKA C
OIOPOI HA AJITOPUTM IpaBUIIA.
Hcnoab3oBath 1M(PPOBBIE pECYpPCHI
CBOMCTB M3y4aeMbIX QUTYp.

IS UCCIIEN0BaHUS

3HAKOMHTHCS C ICTOPHEH Pa3BUTHS TeOMeTPHUH.

Teopema daseca
U TeopeMa o
NPONOPIUUOHATIbH
bIX OTpe3Kax,
MOX00HBIE

TPEYroJibHUKH
(15 g)

Teopema Daneca u meopema o npoONOPYUOHATLHLIX OMPEIKAX.
Cpennsist nuHus TpeyroyibHUKA. Tpaneuus, €€ cpeaHsis TUHUS.
Ilponopyuonanvuvle  ompe3Ku, HOCMpOEHUe  4emeépmozo
NPONOPYUOHATLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oibHuKe.
IlooobHble  mpeyzonbHUKU. Tpu  npusnaxa
mpeyzonvhukos. IlpakTuueckoe MpuMeHeHue.

nooobus

IIpoBoaANTHL MOCTPOEHUA C IOMOIIBIO LIUPKYJIA U JUHEUKH C
ucnoyib3oBanue  teopembl  Qajmeca U TeopeMbl O
IPONOPLUUOHAIBHBIX ~ OTPE3KaX, CTPOHUTH  YETBEPTHIN
IIPONOPLUOHANIBHBIM OTPE30K C OINOPOH Ha 3pPUTEIBHYIO
HarJIs1JHOCTb.

Haxoauth 107100HbIE TPEYTOIBHUKH Ha TOTOBBIX YEpPTEkKaxX €
yKa3aHMEM COOTBETCTBYIOIIMX HPU3HAKOB MOA00US IpH
HE00XOIMMOCTH C BU3YaJIbHON OTIOPOH.

PemiaTh 3agauM Ha NOJOOHBIE TPEYrOJBHUKH C TOMOIIBIO
CaMOCTOSITEJIBHOIO IIOCTPOCHUS YEPTEKEW M HAXOXKICHUS
HOJOOHBIX ~ TPEYTOJILHUKOB  TNPH  HEOOXOJUMOCTH  C
HaIPaBJAIOLIECH TOMOILBIO.
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IIpoBoauTh 10Ka3aTEJLCTBA C UCIIOJB30BAaHUEM IIPU3HAKOB
noJI00UST HECJIOKHBIX T'€OMETPUYECKUX 3a7ad C OMOpOd Ha
AITOPUTM y4EOHBIX JEHCTBUI.

IlpuMeHATs  DOJIyYEHHBIE  3HAHUSA  IIPU  PELICHHUH
F€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4 IPU HEOOXOAUMOCTHU
C HaIIPaBJIAIOLIEH TOMOIIBO.

3HAKOMMTBCS € HCTOPUEH Pa3BUTHS TEOMETPHH.

ILnomann.
Haxo:xaenue
nJjiomaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. llaomwaan
NnoA0OHBIX puryp
(14 g)

[Tonsatue 06 0011I€H TEOPHH TIOIIAIH.

@opmyibsl I TUIOMIAMU  TPEYroJIbHUKA, TapauieiorpaMMma.
Ommnowenue naowjadei mpey20ibHUKO8 C 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buvluucnenue nnowaoeil cnodcHvlx gueyp uyepe3 pazduenue Ha
yacmu u docmpoenue.

[Tnomaau puryp Ha kiaeTyaToit Oymare.

[Tmomamun nomo6HBIX Guryp. Beraucnenune miomranei. 3amaqn ¢
MPaKTUYECKUM COJepKaHueM. PeweHue 3adau ¢ nomMouvio
Memooa 8CnomMo2amesibHoU NIOUAOU.

OrBiaageBath NMEPBUYHBIMUA IIPECACTABJICHUAMU 00 O6HICI\/'I

Teopuu Iomam (Mepbl), (OpMYJMpPOBATHL CBOIICTBa
IUIOUIA/IN, BBISICHSTh UX HATJISIAHBIN CMBICII.

[TpumensaTs  Qopmynbl  IUIOIIAMM  HapajuielorpaMma,
TpPEYrojbHUKa, Tpameuud C ONOpOM Ha CIPaBOYHYIO
UH(pOpPMaIHIO.

[IpumeHsaThH bopMyIbl Iouaau BBIITYKJIOTO

I-IeTBIpéXYI"O.]'IBHI/IKEI 4epe3 AuaroHaaid U yroJ MEX1ay HUMH C
OTIOpPOY Ha CIPAaBOYHYIO HH(POPMAIIHUIO.

HaxoauTs 1utomaan ¢uryp, n300pax€HHBIX Ha KIIETYATOM
OyMmare, HCIOJIb30BATh Pa30MCHUE HA YaCTH U JOCTPOCHHE.
Pa30upaTh npuMepsbl UCMOIB30BaHUS BCIIOMOTATEIbHOM
IUTOLIA/IN JUIS PELICHUSI TeOMETPUYECKUX 3a/1ay.

Haxoauts 1uomanu nonoOHeIX ¢uryp ¢ omopoit Ha
CIPaBOYHYIO HH(OpMAIHIO.

BoiuncasTh monaan pa3iniyHbiX MHOTOYTOJIbHBIX QUTYD.
Pematp 3a1aum Ha I0MIAs C IPAKTUYECKUM COJIEPIKAHUEM
MOCJIe COBMECTHOTO aHAJN3a.

Teopema
Iudaropa u
Havyajaa
TPUITOHOMETPHH
(10 g)

Teopema Iludaropa, e€ gOKa3aTenbCTBO W NPUMECHEHHE.
O6patHas Teopema [ludaropa.

OmnpeneneHne TPUTOHOMETPUYECKUX (YHKIMHA OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHOWIEHHS B MPSIMOYrOJbHOM
TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHOIIEHHsT ~ MEXIy CTOpOHAMH B  NPSMOYTOJIBHBIX
TpeyroJibHUKax ¢ yraamu B 45° u 45°; 30° u 60°.

®opmynupoBats Teopemy lludaropa, menmoab3oBath €€ B
MPAKTUYECKUX BBIYMCICHUSIX.

Brnaners NOHATUSIMU TPUTOHOMETPUUYECKUX (DYHKITUH OCTPOTO
yIJIa, HIPOBEPATh UX KOPPEKTHOCTE.

BbIBOANTL  TPUTOHOMETPUYECKHWE  COOTHOUIEHHS B
OPSMOYTOJIBHOM TPEYroJbHHKE C ONOpPOM Ha CIPABOYHYIO
UH(OpMaILIHIO.

HccienoBath  COOTHOLICHHMSI  MEXJY CTOPOHAaMH B
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IPSIMOYTOJIBHBIX TPEYIOJIbHUKAX C yriiaMu B 45° n 45°; 30° u
60° ¢ HampaBIAIONIEH TOMOIIIBIO.

Hcnonb3zoBarh  Qopmynbl  NpuUBENEHUS U
TPUTOHOMETPHUUECKOE TOXKAECTBO IJIsl HAXOXKICHUS
COOTHOIIEHUH MEXIy TPUTOHOMETPUYECKUMH (PYHKIUSIMH
pPa3IUYHBIX OCTPHIX YIVIOB C ONOPOM Ha CHPaBOYHYIO

OCHOBHO€

MH(pOpPMALHIO.

IIpuMeHSITH TOJYYEHHBIE 3HAHUSA U YMEHMs IpU pEIICHUU
MPAKTUYECKUX 3a7ad (Ipu HEoOXOAMMOCTH C ONOpOH Ha
QITOPUTM IIPABUIIA).

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

Yrasl B BrivcaHHBIE M LIEHTpaIbHBIE YIUIBI, YIOJl MEXAY KacaTeabHOU U | DopMyJIHPOBATH OCHOBHBIC OIpEACICHUS, CBS3aHHBIC C

OKPY’KHOCTH. XOpaoi. yriamu B Kpyre (BIHCaHHbIN YTroJ, HEHTPaJbHBINA Yrod).

Bnucannbie VYTibl MEXIY XOpJaMH U CEKYIIUMH. HaxoauTh BrMcaHHBIE YIUIbI, ONUPAIONIMECS HA OJHY AYTY,

U ONHMCAHHBbIE BrrcanHble U onMcaHHbIE YETHIPEXYTOJIbHUKY, UX MPU3HAKH U | BBIYMCJIATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIax,

YeThIpPeXyrojibHMK |CBOWcTBA. IIpHMeHEHHMe JTHX CBOMCTB IpU  PELICHUH |TEOPEMBl O BIHCAHHOM 4YETHIPEXYrOJIbHUKE, TEOPEMBl O

u. reOMEeTPUUECKUX 3aa4. LHEHTPaJbHOM YIJie MpH HEOOXOJAWMOCTH C BH3YyaJbHOM

KacartenbHble B3anmHoe pacrnonokeHue IBYX OKpyxkHocTei. Kacanue | omopoi.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccaenoBath, B TOM YKCIIE C TOMOLIBIO IU(PPOBBIX PECYPCOB,

Kacanne BIIMCAHHBIE U OMMCAHHBIC YEThIPEXYTOJbHUKY, BBIBOAUTD UX

OKpY:KHOCTeH CBOMCTBA U MIPU3HAKHU MOCJIE COBMECTHOTO aHAJIN3A.

(13 g) HUcnonb30BaTh 3T CBOMCTBA M MPU3HAKK NPHU PEIICHUU
3ajad.

IloBTOpEHUe, [ToBTOpEHNE OCHOBHBIX MOHATUII M METONOB KypcoB 7 u 8 |PemiaTh 3aia4yM Ha MOBTOPCHUE, WILIFOCTPUPYIOIIUE CBSI3H

00001IeHNe KJIacCOB, 000011IeHrEe 3HAHUT. MEX/1y pa3Iu4HbIMH YacTsIMH Kypca.

3HAHMH

(4 9)
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9 kaacc (68 u)

Ha3zpanue
paszaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BUIbI €ATEIbHOCTH oﬁyqaloumxm

4acoB)
Tpuronomerpusi. |Omnpenenenue TpuroHomerpudeckux (GyHkuuii yrios ot 0° go| @opmyanposarb onpeaeJleHust TPUTOHOMETPUUYECKUX
Teopembl 180°. KocuHyc ®m CHHYC mpsiMOro M Tymoro yria. Teopema|(QyHKIHMIA TyImbIX M TPSAMBIX YIJIOB C BH3YaJIBHOW OMOPOW.
KOCHHYCOB U kocuHycoB. (OO000mEHHas) TeopemMa CHUHYCOB (C paauycom|DPopMynnpoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHUHYCOB (C
CHHYCOB. OTIMCAHHOM OKPY)XKHOCTH). Haxosk/IeHue JUTHH CTOPOH U BEITUYHH | PaIHyCOM ONMCAHHON OKPYXHOCTH).
Pemenue YIJIOB TPEYTIOJIbHUKOB. Pemiatp TpeyroibHUKM C ONOPOH HA QJIrOPUTM Yy4eOHBIX
TPEyroJbHMKOB dopmyna MiIomaad TPEYrojJbHUKA Yepe3 JBE CTOPOHBI U YroJ | JCUCTBHM.
(16 1) Mexy HUMU. PopMyIia TUIomaay YeTbIpEXYTOJIbHUKA Yepe3 ero | Pemars npakTuyeckue 3aiaum, CBOASIIMECS K HAXOKIEHH IO
JMaroHaJIN U yroJl MeX,ly HUMHU. Pa3JIMYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTHyeckoe npUMeHEeHUE TI0Ka3aHHbIX TEOPEM.
IIpeodpa3oBanue |/lonamue 0 npeoobpazosaHuu noooobus. OcBauBaTh NoHsITHE TIpeoOpa3oBanus nmoaoous. MccaenoBarb
noaoous. CoomeemcmeenHvle d1emenmsbl NOOOOHLIX huzyp. OTHOIICHHE JIMHEHHBIX 3JIEMEHTOB (GUTYp MpHU NMPeoOpa3oBaHUU
Mertpuyeckue Teopema o npoussedenuu ompeskos xopo, meopema o |nonodus. Haxoguts npuMepsl MOAO0US B OKpyXKaroulei
COOTHOIIIEHUS B Npou3Be0eHUul Ompe3Ko8 CeKywux, meopema o Keaopame | ICHCTBUTECIBHOCTH.
OKPYKHOCTH kacamenvhot. [Ipumenenue 6 peuwienuu 2eomempuyeckux 3aday. | Boieooums mempuueckue COOMHOWEHUS MeNHCOY OMPEIKAMU
(10 g) X0po, CeKywux u KacameibHvlX C UCHOJIb308AHUEM BNUCAHHBIX
Venos, u NOOOOHLIX MPEY20NbHUKOS.
Pewamo ceomempuueckue 3a0a4u u 3a0ayu U3 peaibHol HCUsHU
C UCNOb308AHUEM NOOOOHBIX MPEY2ONbHUKOB.
BekTopbl Ornpeznenenre BEKTOPOB, CI0KEHUE U PA3HOCTh BEKTOPOB, Hcnosb30BaTh  BEKTOPbl  KaK  HANpAaBIICHHBIE  OTPE3KH,
(12 v) YMHO>KEHHUE BEKTOPA HA YUCJIO. HCCJIe0BATh TeoMeTpudeckuil (mepemMernienue) u (Gu3nuecKui

OU3NYECKUN ¥ TEOMETPUUYECKUN CMBICIT BEKTOPOB.
Paznoxenne BekTopa 1o JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekToOpa.

CkansipHO€ TPOU3BEIACHUE BEKTOPOB, €r0 NMPUMEHEHHE IS
HAXOXJEHUS JJIMH U YIJIOB.

Pemenue 3aga4 ¢ moMoIIbH0 BEKTOPOB.

[IpumeHeHne BEKTOPOB ISl pelIeHUs 3a7a4 KUHEMATUKH U
MEXaHUKH.

(cwita) CMBICIIBI BEKTOPOB € OTIOPO# Ha BOIMPOCHBIN IJIaH.

3HaTh onpeneseHUst CYMMbI U Pa3HOCTH BEKTOPOB, YMHOKEHHS
BEKTOpa Ha YHCIO, MCCAEA0BATHL TECOMETPUYECKUM U
(bu3NYECKU CMBICITBI ATHX OTIEPAIUil.

Pemars reomerprueckre 3a1auu ¢ UCIOJb30BAaHUEM BEKTOPOB.
PackinaapiBaTh BEKTOp MO JABYM HEKOJUIMHEAPHBIM BEKTOpPAM.
Hcnonb30BaTh CKaISPHOE NMPOU3BEICHUE BEKTOPOB, BHIBOAUTH
€ro OCHOBHBIC CBOMCTBA.
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Borunciasars CYMMY, PA3HOCTb U CKAJLIPHOC INMPOU3BCACHUC

BEKTOPOB B KOOPJAHUHATAX.
IIpuMeHATh CKAIIpHOE NPOU3BENCHHUE JUIsI HAXOXKICHUS JJINH

U yIJIOB
JexapToBBbI JlexapTOBbI KOOPIMHATHI TOUEK Ha MJIOCKOCTH. OcBauBaTh MOHATHE NPSMOYTOJIbHON CUCTEMBI KOOPJIUHAT,
KOOPAUHATHI VYpasuenue npsmou. YrioBod Kod(QQUIMEHT, TaHTEHC Yria |JeKapTOBBIX KOOPIUHAT TOUKH.
Ha HaKJIOHA, TapaJuleIbHbIE U MEPIEHIUKYIISIPHBIE MTPSIMBIE. HccnenoBarh ypaBHEHUE IPSMOM U OKPYKHOCTHU C ONIOPOil Ha
IUIOCKOCTH VYpaBHeHHEe OKpyXHOCTH. HaxoxaeHune KOOpAMHAT TOYEK |BOIPOCHBIH IIJIaH.
(9 v) IIepECEYECHMS OKPY’KHOCTH U MPSMOM. Haxomuts neHTp 1 pagnyc OKpy>KHOCTH 10 €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT IPU PELLIEHUN T€OMETPUUECKHUX 3aau. Pematpb 3a1a4u Ha HAX0XKJACHUE TOUYEK NEPECEUEHUs IPIMbIX
Hcnonb3oBanne MeTo1a KOOPAWHAT B MPAKTUYECKHUX 3a7adax U OKPY’KHOCTEH C MOMOIIBI0 METO1a KOOPAUHAT.
Hcnonb3oBarh cBoCTBA YrioBoro ko3 @uiueHTa npsamoi
IpU peUIeHUH 3a/ady, IS ONpeAeNieHUs PaclOIOKEeHHs
PSIMOM.
IIpuMeHATH KOOPAMHATHI MPU PEIICHUH F€OMETPUUECKUX U
NPaKTUYECKUX 3aady, [UI1 MOCTPOEHHs] MaTeMaTHYECKUX
MOJIEJIEH peabHBIX 3a7a4 («METOI KOOPAUHATY).
Ionb30BaTbed  JIsI  MOCTPOCHHST W MCCIEAOBAaHMI
M (ppOBBIMU pecypcamH.
3HAKOMHUTBCH C HCTOPUEN PAa3BUTHS T€OMETPUH
I[IpaBuiabHbIe [IpaBunbHBIE MHOTOYTOJIBHMKHM, BBIYMCIEHHE WX 3JIEMEHTOB.|  DopMy/JHpPOBATH ompe/esieHue IIPaBUJIBHBIX
MHOIOYIroJIbHUKHM. (Yucino m U [IMHA OKPYXKHOCTH. [[nMHA Oyrd OKPYKHOCTH.|MHOTOYTOJIBbHUKOB, HAXOAUTH MX DJIEMEHTHI.
Jnnna Panuannas mepa yria. ITosb30BaTBLCS MOHATHEM [UIMHBI OKPYXHOCTH, BBEJEHHBIM C

OKPY’KHOCTH M
IUI0IAb KPYyra.
Boruucienue
IJIoIAaaen

(84)

[Inomanas kpyra M ero 3JIEMEHTOB (CEKTOpa M CETrMEHTa).
Brruncnenue minomaaei ¢Gpuryp, BKIIOYAIOLIUX AJIEMEHThI Kpyra.

IIOMOULIBIO IPABUJIBHBIX MHOIOYTOJIBHUKOB, OIPeIe/sATh
YUCIIO 77, AJMHY AYTU U paJMaHHYI0 Mepy yria o o0pasiy.
IIpoBoauTHL MEpexox OT paJiuaHHOW MEpHI yrila K rpaJlyCHONHU
Ha000POT 10 BU3YyaJIbHOM Oomope.

OnpepesasaTh MIOMALL Kpyra.

BoiBoauTh (hopMyJibl (B rpaJyCHON U paJlaHHON Mepe) 1Uis
JUIMH JyT, IJIOINAJed CEKTOPOB U CErMEHTOB C ONOPOM Ha
BOIIPOCHBIH IIJIaH.

BoruucasaTs miuomand  ¢GUryp, BKIIOYAIOUIMX 3JIEMEHTHI

OKpPY>KHOCTH (Kpyra) ¢ OlOpo# Ha CIpaBOYHYIO HH(POPMAIIHIO.
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HaxoauTts mionaay B 3aja4ax peajibHON KU3ZHU

JBu:KeHHUSs Ilonamue o dsudcenuu niockocmu. Pa3ouparh npuMepbl, WLTIOCTPUPYIONIUE MMOHSATHS JBUKCHHS,
MJIOCKOCTH Ilapannenvhoiii neperoc, nosopom u cummempus. Ocu u yenmpul | IIEHTPOB U OCEHl CUMMETPUH.
(6 1) CUMMEMPUU. @opMy/JIHPOBATH ONpPEICICHUS NapaICTFHOIO IEpPEeHoca,
IIpocmetiwiue npumenenus 6 peweHuu 3a0au. MOBOPOTA ¥ OCEBOM CHMMETPHUH C BHU3YaIbHOH OIIOPOA.
HaxoauTh HENmoIBM)KHBIE TOYKH TI0 00pa3Iy.
HaxoauTh 1EHTPH U OCHM CUMMETpPUN HpOCTEHIINX QUryp mo
o0pasiry.
Ilpumenamep napannenvuviii nepeHoc U CUMMEMpPUIO npu
PpeuleHUuU 2eoMempuyeckux 3a0ad (pazoupams npumepul).
Hcnonvzoeams Ons nocmpoenusi u uccieoo8anull yugposvle
pecypcul.
IloBTOpEHUE, [loBTOpEHHE OCHOBHBIX MOHATUH U METOAOB KypcoB [—9 |OmepupoBaTh moHsitussMu: QuUrypa, Touka, mpsmas, yro,
000011IeHH e, KJIacCOB, 00001IeHNE U CHCTeMaTH3aIisl 3HAHUH. MHOTOYTOJILHUK, PaBHOOCAPEHHBII W  PAaBHOCTOPOHHUM
cucremarusanusi  |[Ipocteitmime reomerpuueckue GUIYpHl M UX CBOMCTBA. | TPEYrOJbHHKH, NPSAMOYTOJbHBIN TpPEyroJbHHUK, MeauaHa,
SHAHMITZ N3mepenune reomeTpuyecKiuxX BEITHYHH. OuccekTpuca M BBICOTA TPEYTOJbHHKA, MapaieiorpaMmm,
(7 u) TpeyronbHUKH. poMO, MPSMOYTOJNBHUK, KBaJpaT, Tpamenus; OKPyKHOCTb,

[TapannenbHble U NEPIEHIUKYIAPHbBIE TIPSAMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuyeckue MOCTPOEHUA. YTIIbI B
OKpPY)KHOCTH. BmnucaHHblE M ONMCAaHHBIE  OKDPYKHOCTH
MHOTOYI'OJIbHUKOB.
[Ipsimast U OKPYKHOCTb.
YHeThIpEXYTroIbHUKMU.
YETBIPEXYTOJIbHUKH.
Teopema I1udaropa u Havana TpuroHomerpuu. Pemenue o0mmx
TPEYTrOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

IIpeob6pazoBanus miockoctu. Jpmwxenus. [lonodue. Cummerpus.
[Tnomans. Beruncnenue miommaneit. [lnomanu nonoOHeIX duryp.
JlexapTOBBI KOOPANHATHI HA TUNIOCKOCTH. BEKTOPBI Ha MIIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

KacaTeJIbHas, paBEHCTBO U Nojio0ue (uryp, TpeyrojibHUKOB;
NapajuieIbHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX, YroOJ
MEXAY NpPSIMBIMH, CHUMMETPUS OTHOCUTEIIBHO TOYKU U
OpsIMOM; JUIMHA, PACCTOSHUE, BEJIMYMHA YIIa, IUIOWAb,
epUMETp.

Hcnoab3oBarh  dopmMybl: 1mepuMeTrpa U IUIOHIAAU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIIATH KpYyra,
00BpEMa MPAMOYTOJILHOTO MapalljieNenunea.

OnepupoBaTh NOHATHAMH: TMPSAMOYTOJbHas  CHUCTEMaA
KOOPJMHAT, BEKTOp; MCIOJb30BATh JTH TMOHATUA JIA
MPEACTABICHUS JaHHBIX U PEIICHMs 3aJad, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemartn
BriOupaTs MeTOA [UIs peleHus 3a/1a4u.
Pemratp 3a1aun 13 NoBceJHEBHOM KHU3HU.
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IHOYPOYHOE IIVIAHUPOBAHHME 7 KJIACC

KoaunuyecTBo yacoB 1 DJIeKTPOHHBbIE
ara
Koutpoas | IIpakruuec nupposwie
Ne i/ Tema ypoka usyye
Bcero | Hble KHe o0pa3oBaTe/bHbIe
HHS
padoThbI padoThbI pecypchl
bubnuorexa [JOK
1 MHOrOoyroJbsHUK, JIOMaHast 1 1
https://m.edso0.ru/8866ch6a
. bubnuoreka [JOK
2 [Ipocreiime reomerprueckre 0ObEKTHI 1 1
https://m.edso0.ru/8866b724
bubnuoreka [IOK
3 CMeXHBIC U BEPTHKATBHBIC YTIIBI 1 1
https://m.eds00.ru/8866c5c0
bubnuoreka [JOK
4 CMexHBIC U BEPTUKAILHBIE YTIIbI 1 1
https://m.edso0.ru/8866¢7be
5 CMexHBIC U BEPTUKAILHBIE YTIIbI 1
6 CMexHBIC U BEpTUKAILHBIE YIIIbI 1
7 CMeXHBIC U BEpTUKAIBLHBIE YIIIbI 1
8 CMeXHBIC U BEPTUKAILHBIE YIIIbI 1
9 W3mepenue JIMHEHHBIX U YTIIOBBIX BEIMYMH, BEIYUCICHHUE 1
OTPE3KOB U YIIIOB
10 W3mepenue TMHEHHBIX U YTIIOBBIX BEJIMYNH, BHIYUCIICHHE 1 bubnnoreka [JOK
OTPE3KOB U YIJIOB https://m.edso0.ru/8866c3ea
P yr.
1 W3mepenue IMHEHHBIX U YTJIOBBIX BEIMYNH, BEIYUCICHHE 1
OTPE3KOB U YTIIOB
KonTpouabHas pabora no teme «CMeKHBIC H
12 BepPTHUKAJbHBbIE YIJIbl. I3MepeHue JMHEeHbIX U 1 1
y
YIJIOBBIX BeJIMYMH»
13 [TepumeTtp u momans GUryp, COCTaBICHHBIX U3 1

19



https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

IIPSIMOYT'OJIBHUKOB

[lepumeTtp u momans GUryp, COCTaBICHHBIX U3

14 1
MPSIMOYTOJIbHUKOB
15 [ToHATHE O PaBHBIX TPEYIOJBHHUKAX U IEPBUYHBIE 1 bubnuorexa [JOK
IIPEJICTaBJICHMSI O PaBHBIX (pUrypax https://m.edso0.ru/8866ce80
16 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB 1 bubnuorexa LIOK
https://m.edsoo.ru/8866d1fa
17 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB 1 brbmmorexa [OK
https://m.edso0.ru/8866d34e
18 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB 1 bubnmorexa [JOK
https://m.edso0.ru/8866e01e
19 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB 1
20 Tpu npu3HaKa paBeHCTBA TPEYrOJIHHUKOB
21 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB 1 bubmorexa OK
https://m.edso0.ru/8866e88e
22 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJLHUKOB 1
23 KonTpoabHasi padora nmo teme «IIpu3Haku paBeHcTBa 1
TPEeYroJbHUKOB
24 CBOHCTBO MeMaHbl IPSIMOYTOJILHOTO TPEYTOJIbHUKA, 1 bubmuoreka [JOK
MPOBEAEHHON K THIIOTEHY3€ https://m.edsoo.ru/8866e9ec
o5 CBOICTBO MeMaHbI IPSIMOYTOJILHOTO TPEYT OJIbHHUKA, 1
IIPOBEAEHHON K TUIIOTEHY3€
26 PaBHOOeipeHHbIE U PABHOCTOPOHHUE TPEYT OJIbHUKU 1 Bu6mmorexa LIOK
https://m.edso0.ru/8866d6fa
27 [Tpu3Haku 1 cBOKCTBA paBHOOEIPEHHOTO TPEYroJbHUKA 1 Bu6mmorexa LIOK
https://m.eds00.ru/8866d880
28 [Ipu3Haku 1 CBOKCTBA paBHOOEIPEHHOTO TPEYrOJIbHUKA 1 Bubmmorexa LIOK

https://m.edso00.ru/8866d880
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bubmuoreka [JOK

29 [Tpu3HaKK 1 CBOKCTBA paBHOOEIPEHHOTO TPEYroJbHUKA 1 htts://m.edso.ru/8866e26¢
30 HepaBenctBa B reomeTpun 1
bubnuorexa [JOK
31 Hepaetictsa B reometpin 1 https://m.edsocI)_.[ ru/8866e3a2
32 HepaBenctBa B reomeTpun 1
33 HepaBenctBa B reomeTpun 1
. bubnuoreka [JOK
34 [IpssMmoyrobpHBIN TPEyroibHUK ¢ yriaoM B 30° 1 https://m.edso0.ru/8866eb22
35 [IpssMOYroIBHBIN TPEYroabHUK ¢ yriaom B 30° 1
36 KonTpouabHas padora no reme ""PaBHoGenpeHHbIe 1 bubnuoreka [IOK
TPeyroJbHUKH" https://m.edsoo.ru/8866echc
37 [TapannensHbIe IPSIMBIC, UX CBOMCTBA 1 bubmorexa OK
https://m.eds00.ru/8866ef64
38 [Tarerit moctynat EBkinnma 1
Haxkpecr nexaiue, COOTBETCTBEHHbBIE U OJTHOCTOPOHHHE
39 yTJIbI, 0Opa30BaHHbIE TIPH MEPECEUYCHUH TapATIICITbHBIX 1 bubmmorexa [JOK
N https://m.edso0.ru/8866f086
IPSIMBIX CEKYIIeH
Haxkpecr nexalye, COOTBETCTBEHHbIE M OJTHOCTOPOHHUE
40 yribl, 00pa3oBaHHbBIE MPU EPECEUCHUH MapaUIeTbHBIX 1
MPSIMBIX CEKYILIEn
Haxkpecr nexarye, COOTBETCTBEHHbBIE U OJTHOCTOPOHHHE
41 yrIibl, 00pa3oBaHHbBIE TPU MEPECEUCHUH MapaUIeTbHBIX 1
MPSAMBIX CEKYIIEN
Haxkpecr nexaiye, COOTBETCTBEHHBIE M OJTHOCTOPOHHUE
42 yIJ1bl, 00pa30BaHHbIE IPU NIEPECEUCHUN NapallIebHbIX 1
IIPSIMBIX CEKYIIEN
43 Haxkpecr nexarue, COOTBETCTBEHHBIE M OJTHOCTOPOHHHE 1 bubnuorexa [IOK
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YTII6I, 00pa30BaHHBIC MTPH MIEPECEUCHUU MMAPAIIIEITBHBIX

IPSIMBIX CEKYILEH

https://m.edso0.ru/8866f3b0

[Ipu3Hak napajuieIbHOCTH NMPSAMBIX YEPE3 PABEHCTBO

44 1
PAcCTOSIHUM OT TOYEK OJHOM MPSAMOM A0 BTOPOU IIPSIMOM
45 [Tpu3Hak mapayIeIbHOCTH MPSMBIX Y€Pe3 PABEHCTBO 1
PAcCTOSTHUN OT TOYEK OJHOM MPSMOM J0 BTOPOU NMPSMOMN
bubmmoreka [{OK
46 C 1
YMMa YITIOB TPEYTOIIbHIIA https://m.eds00.ru/8866f630
bu6mmoreka [IOK
47 C 1
YMMa YTIIOB TPeyTOMbHMIa https://m.edso0.ru/8866f8ba
bu6moreka [IOK
48 B 1
HEITIHE YOG Tpeyrohiia https://m.edsoo.ru/8866fa5e
49 Bremraue yribr TpeyrojibHUKa 1
50 KontpoubsHas padora no teme "IlapanieabHblie 1 bubmuorexa [JOK
npsiMble, CyMMa YIJIOB TPeyrojbHuKa'" https://m.edso0.ru/8866fe6e
51 OKpY>KXHOCTbB, XOPJIbI M TUAMETP, KX CBOHMCTBA 1 bubmorexa [IOK
Py > XOPART A P, https://m.eds00.ru/88670800
bu6mmoreka [JOK
52 Kacatenbias k okpysKioCTH 1 https://m.edso0.ru/88670e9a
53 OKpyXHOCTb, BIIUCAHHAS B YTOJI
54 OKpyXHOCTb, BIIUCAHHAS B YTOJI
55 [Tonsarue o 'MT, npuMmeHeHHE B 33/1a4aX 1 Eubmorexa OK
https://m.edso0.ru/8867013e
bu6mmoreka [JOK
56 I1 I'™MT 1
OIITHE O > IPHMCHOHHE B Sajtax https://m.eds00.ru/88670508
57 buccektpuca u cepeilMHHBIN ePIEHAUKYISIP KaKk 1
reOMEeTPHYECKHUEe MECTa TOUEK
58 OKpyXHOCTb, OIIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1 bubnuorexa [IOK
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https://m.edso0.ru/88670a62

59 OKpyXHOCTb, OIIMCAHHAsL OKOJIO TPEYTOJIbHUKA 1
60 OKpY)XHOCTb, BIIMCAaHHAS B TPEYTOJbHHUK 1 bubmorexa HOK
Py ’ Rl https://m.eds00.ru/8867103e
61 OKpyXHOCTb, BIIUCAHHAS B TPEYIOJIbHUK 1
. bubnuorexa [JOK
62 I1 1
POCTEHIIIE 3a7aTH Ha HocTpocHue https://m.eds00.ru/88671188
. bubnuorexa [JOK
63 I1 1
POCTEHIIIE 3a7aTH Ha HocTpocHue https://m.eds00.ru/886712d2
64 KonTposbHast padora mo treme "OKpPYKHOCTH U KPYT. 1 bubmuorexa [JOK
I'eomerpuueckue nocrpoenus’ https://m.eds00.ru/88671462
65 [ToBTOpeHmne 1 0000IIeHNE 3HAHNIT OCHOBHBIX MMOHATUN U 1 bu6moreka [IOK
METOJIOB Kypca 7 Kiacca https://m.edso0.ru/886715b6
bu6mmoreka [IOK
66 1
Hroropast koHTpoIbHast padoTa https://m.edso0.ru/886716ec
67 [ToBTOpeHMe 1 0000IIIEHNE 3HAHNI OCHOBHBIX IMOHATUN U 1
METOJIOB Kypca 7 Kjacca
68 [ToBTOpeHME M 0000IIEHNE 3HAHNI OCHOBHBIX MOHATHN U 1 bubnuoreka [JOK
METOJIOB Kypca 7 Kjacca https://m.edso0.ru/886719bc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYUEBHBIE MATEPHAJIBI JUISI YYAEHUKA

I'eomerpus. 7-9 kiacchl: yueOHOE ocoOue it 0011eo0pa3oBaTeIbHbIX Opranu3anuii/ ATaHacsH

JI.C., byry3os B.®., Kagomues C.b. u np. — M.: [Ipocsemenue, 2017

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

['eomeTpust. Metoanueckue pekoMeHAauu. 7 kiacc. Y4uel. mocodue yist o0mieo0pa3onar.

opranuzaruii/ [JI. C. Aranacsn, B. @. byry3os, 0. A. I'nazkoB u np.]. — M. : [IpocBemienue,
2015

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NMHTEPHET

bubmmoreka [IOK
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