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HOACHUMTEJBHASA 3AIIMCKA

Pabouas nporpamma yuebHoro npeameta «l'eoMeTpus» Jis 00yJaroIuXCs € 3a1€PKKOM
ncuxudeckoro passutus (mamee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIETro 0Opa3oBaHUS
MOJIFOTOBJIEHA HAa OCHOBE DeiepalIbHOTO TOCYIaPCTBEHHOT0 00pa30BaTeIbHOTO CTaH1apTa
ocHOBHOTrO 0011ero 0opazoBanus (ITpukaz Munnpocpenienus Poccuu ot 31.05.2021 1. Ne
287, 3apeructpupoBadn MunuctepcTBom roctutinu Poccuiickont @eneparuu 05.07.2021 1.,
per. Homep 64101) (nanee — ®I'OC O0O0), AnanTupoBaHHON 00pa30BATEIBHOM MPOrPaAMMBbI
OCHOBHOTO 00111ero 00pa3oBaHUs OOyYarolIMXCs C 3a€PKKOM NMCUXUYECKOTO Pa3BUTHS
(mamee — AOOII OOO 3IIP), IlpumepHoii paboueld MporpaMMbl OCHOBHOT'O OOIIETO
oOpazoBaHusi 1o TpeameTy «MartemaTtuka», IlIporpamMmbel BOCHHTaHWS, C Yy4YETOM
pacmpe/ieieHHbIX IO KjaccaM TIPOBEpsieMbIX TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS
AJanTUPOBAHHOW OCHOBHOM  00pa3oBaTelbHOW MPOTpaMMbl  OCHOBHOTO  OOIIETro
oOpa3oBaHMs 00YUaAIOUINXCA C 33JIEP>KKON TICUXUYECKOTo pa3BuTHs. B paboueil mporpamme
y4TE€Hbl HJed M mojoxeHus KoHIenuuu pa3BUTHS MaTEeMaTHUYECKOro oOpa3oBaHHs B
Poccuiickon denepanuu.

OO0mas xapakTepucTHKa y4e0HOro npeamera «MareMaTuka

VYueOublii mpenMer «MaTemaTHKa» BXOIUT B NMPEAMETHYIO o0nacTh «MaremaTuka u
nHpopMaTuka». OH CIIOCOOCTBYET Pa3BUTHUIO BBIUUCIUTENIBHON KYJIbTYpPbl U JOTHYECKOTO
MBILIUIEHUS, (POPMUPOBAHUIO YMEHHUS MIOJIb30BATHCS aJITOPUTMaMH, a TAKKE IPUOOPETEHUIO
NPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX B IOBCEAHEBHOM >XM3HM oOydarommxcs c 3IIP.
VY4eOHBIE  TpeAMET  pa3BUBAECT  MBIIUICHHE, MPOCTPAHCTBEHHOE  BOOOpPaKCHHE,
(YHKIIMOHATIBHYIO TPaMOTHOCTh, YMEHHUSI BOCIPUHUMATh U KPUTHUECKH aHAIU3UPOBATH
MH(POPMAIUIO, IPEICTABICHHYIO B Pa3IMUHbIX (hOpMax.

OOyueHne MaTeMaTUKe JacT BO3MOXKHOCTb pa3BuBatTh y ooydatomuxcs ¢ 3[1P tounyto,
paloHaibHyl0 U WH(GOPMATUBHYIO peyb, YMEHHE OTOMpaTh Hauboyiee MOAXOSIINE
S3BIKOBBIC, CHUMBOJIMYECKHE, TpaduUecKue CpeICTBa [UIsl BBIPAKCHHS CYXXKICHHH WU
HarJIATHOTO UX MPEICTaBICHUS.

Heo0xo1uMbIM KOMIIOHEHTOM OOLIEH KYJIBTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS
o011ee 3HaKOMCTBO C METOJaMH MO3HAHUS JEHCTBUTENIBHOCTH, IIPEICTABICHUE O IIPEIMETE
Y METO/IaX MAaTEMAaTUKH, UX OTJIMYUN OT METOJOB IPYTHX €CTECTBEHHBIX U T'YMaHUTAPHBIX
HayK, 00 0COOCHHOCTSX NPUMEHEHUSI MAaTEMATUKH JIJISl PEIICHUS] HAYYHBIX U IPUKIIaIHBIX
3agay. TakuM o0pa3zom, MaTeMaTu4eckoe 00pa3oBaHUE BHOCUT CBOM BKJIa B (hOpMHUpPOBaHHE
o011e# KyJIbTyphl YEJIOBEKA.

N3yueHne mMaTeMaTUKH TaKXe CIIOCOOCTBYET ACTETUYECKOMY BOCIUTAHUIO YEJIOBEKA,
MOHUMAHUIO KpacoThl M M3ALIECTBA MATEMAaTUYECKUX PACCYKICHHUI, BOCHPHUITHIO
reOMEeTPUUYECKUX (POPM, YCBOCHHUIO UIEH CUMMETPHH.

[TporpamMmMa oTpakaer coaep:kaHue oOyuyeHHus npeamery «MaTemaThka» ¢ y4eToM
0co0bIX 00pazoBaTeNbHbIX MOTpeOHOcTel oOyuatoumxcsa ¢ 3I[1P. OBnagenue y4ueOHbIM
npeaMeroM «MaremaTukay MpeCTaBIsIET ONPEAEIICHHYIO CI0KHOCTh I yyamuxcs ¢ 3I1P.
V¥ obyuaromnuxcs ¢ 311P Hanbosnee BoIpakeHbl OTCTaBaHUS B PA3BUTHUU CIIOBECHO-TOTHUYECKUX



(GbopM MBITIUIEHHUS, TOATOMY a0CTPAKTHBIE U OTBJICYEHHBIE KATETOPUU UM TPYIHOIOCTYTIHBI.
B Toxe Bpems ipu crieniaibHOM 00y4eHUN 00yYarouecs MOTYT BBITIOJIHSTH 3aJ[aHusl 110
anroputMy. OHM BOCHPUMMYMBBI K IOMOILIHA, MOTYT BBIIIOJIHUTh IEPEHOC HA AHAJIOTHYHOE
3a/laHUE YCBOEHHOTO crioco0a penieHrs. CHUKEHUE pa3BUTHSI MBICIUTEIbHBIX ONepalvii u
3aMEIIJICHHOE CTAHOBJICHHE JIOTHYECKUX JIEMCTBUUM MPUBOJAT K HEAOCTATOYHOMU
OCMBICJIEHHOCTH COBEPIITAEMbIX YUEOHBIX IEUCTBUI. Y 00yUaromUXCsl 3aTPyAHCHBI CUCTHBIC
BBIYMCIIEHUS, IPOU3BOJAUMBIE B yME. B MMCbMEHHBIX BBIYMCIECHUSX OHA MOTYT IPOITYCKaTh
OJINH U3 MPOMEXKYTOUHBIX IaroB. [Ipu paboTre ¢ YuCI0BBIMU BHIPAXKEHUSIMHU, BEIYUCIICHUEM
MX 3HAYECHHUS MOTYT HE YJAEpP)KHUBaTh IPABWIbHBIM NMOPANOK nercTBui. Ilpm ynporennw,
npeoOpa3oBaHuM BbIpakeHui yuariuecss ¢ 3[IP He MOTyT caMOCTOSITENHHO NPHUHSTH
pEeLIEHUE O TOCJIEA0BATEIBHOCTH BBINIOJHEHUS JNEUCTBUUA. KOHKPETHOCTH MBILLICHUS
OCJIOYKHSIET YCBOCHUSI HABBIKA PEUICHUS YPABHEHUI, HEPABEHCTB, CUCTEMbBI YpaBHEHUN. VM
MaJI0IOCTYITHO COBEPIICHUE OOPaTUMBIX ONEPALIUA.

Huzkuil ypoBeHb pa3BUTHs JIOTHUECKHUX ONEpalui, HEAOCTaTOYHAs OO0OOIIEHHOCTh
MBIIUICHUS 3aTPYIHSIOT U3yuyeHue TeMbl « DyHKIUI»: IPU onpeieeHuN (yHKIIMOHATLHON
3aBUCUMOCTH, TIPU OIMCAHUM TPaPUUECKON CUTyaIluu, HCIOIL3YS T€OMETPUUYCCKUMA,
anredpandeckuil, GyHKIUOHAIBHBIN s3bIKK. Hepenko yyaiiuecs: He BUASAT pa3HUIBI MEXKTY
00J1acThIO onpeesieHns (PYHKIMU U 00JIaCThIO0 3HAUCHUM.

Pemenune 3amay conpsokeHO C TPYAHOCTSIME O(pOpMIICHUST KPATKOW 3aMKCH, POBEICHUS
aHanM3a ycIIOBUS 3a7a4H, BhIZICNICHHs cyliecTBeHHOro. O0yuaromuecs ¢ 3I1P 3aTpynustoTcs
clellaTb YMO3aKJIIOUeHHE OT OOIIEro K YacTHOMY, HEPEJIKO BHIOMpAIOT HepaluOHAIbHbIC
CIoCcOOBI pelIeHus, THOTJJa OTPaHUYHMBAIOTCS MAHUMIYJISIIUSMH C YUCIIaMHU.

ToyHOCTh 3allOMUHAHWA W BOCHPOU3BEJECHUS YUYE€OHOTrO MaTepuaja CHUXKEHBI I10
MPUYHHE CIA00CTH MHECTHYECKOU IeITeTbHOCTH, CY)KeHUs 00beMa mamsaTu. O0ydaromumest
c 3I1IP tpebyeTcs 6ombIle BpeMEHH Ha 3aKpeIICHuEe MaTepralia, akTyaau3ains 3HaHU! 110
OIIOpPE IIPU BOCIIPOU3BEICHUMU.

Jlns mpeomoneHus TPYIHOCTEH B HM3YyYEHHUHU Y4yeOHoOro mnpeamera «MaTemaTukay
HeoOXoanMa amanrtanus o0beMa M XapakTepa y4eOHOro Marepuana K IMO3HaBaTEIbHBIM
BO3MOXKHOCTsIM yuamuxcst ¢ 3[1P. Cnemyer ydeOHbIN MaTepuall IPEenoIHOCUTh HEOOIBIITUMHU
MIOPIUSMHU, YCIIOXKHSIS €r0 TOCTENEHHO, U3BICKUBATh CITIOCOOBI aJIalTalluy TPY/IHBIX 3aJIaHH,
HEKOTOPBIE TEMBbI JaBaTh KAaK O3HAKOMUTEIBHBIC, WCKIIOYATh OTIEJIbHBIE TPYAHBIC
JI0KAQ3aTeNbCTBA; TEOPETUYECKUM Marepuajl pPEKOMEHIYETCsl M3ydarb B IIPOLECCe
MPAKTAYECKOU JIESITETbHOCTH IO PEIICHHIO 3a7a4. OpraHn4ecKoe €AMHCTBO MTPAKTUUECKON
¥ YMCTBEHHOH JESITEIIBHOCTH yYAIIUXCS HA YPOKaX MAaTEMATHKH CIIOCOOCTBYIOT IPOYHOMY
Y CO3HATEILHOMY YCBOEHHUIO 0Aa3UCHBIX MATEMATUYECKUX 3HAHUM U YMEHUH.

Hean u 3axa4u n3yvyenusi yueOHOro npeamera «Marematuka»

[IpuopureTHbIMU 1IESIMU 00YUEHUSI MaTEMaTUKe B 5—9 Kiaccax sBIISIFOTCS:
dbopMUpOBaHHE  LEHTPAIBHBIX  MAaTeMaTHYECKUX  TMOHATUM  (YKCIO,  BEJIMYMHA,
reomeTpuyeckas (Qurypa, MNepeMeHHasl, BEpPOSATHOCTb, (YHKIHA), OO0ECICUUBAOIINX

IPEEMCTBEHHOCTh M TIEPCIIEKTHBHOCTh MAaTEMAaTHYSCKOTO 00pa30BaHMs OOYYAIOIIUXCS C
3I1P;



nojseneHue obOyuwatouxcsa ¢ 3[IP Ha pocTtymHOM [Uisi HMX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTHUKU U OKPYXKalOLEro Mupa, MOHMMAaHHE MAaT€MaTHKU KaK YacTH
o011ei KyJIbTyphl YEJIOBEUECTBA,

pPa3BUTHE MHTEIUIEKTYaJIbHBIX W TBOPYECKUX crHocoOHocTe oOyuarommxca ¢ 3IIP,
IIO3HABATEJIbHON AKTUBHOCTH, HCCIEAOBATEIICKUX YMEHUH, KPUTUYHOCTH MBIIUICHNUS,
MHTEpeca K U3YYEHUI0 MaTEMATHKU;

dbopMupoBanue (YyHKIMOHAIBHOM MaTeMaTHUYE€CKOW TPaMOTHOCTH: YMEHHs pacro3HaBaTh
NpPOSIBJICHUS MAaTeMAaTUYECKUX TMOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEM B peasbHbBIX
KU3HEHHBIX CUTyallMsIX W MPU H3YYEHUHM JAPYTUX Y4YEOHBIX NPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEN U 3aKOHOMEPHOCTEH, (JOPMYJIMPOBATH UX HA SA3bIKE MAaTEMATUKU U CO3/1aBATh
MaTEeMaTUYECKHE MOJIEH, IPUMEHATh OCBOCHHBI MaTEMAaTUUYECKUN armapaT AJid pereHus
PaKTUKO-OPUEHTHPOBAHHBIX 33Ja4, WHTEPHPETHUPOBATH M OLICHUBATh IMOJYyYECHHbIE
pE3yNbTaThL.

JlocTrKkeHue 3TUX 1iesiel 00ecreurBaeTCsl peLIeHneM CIeAYIONIMX 3a1ay:

¢opmupoBath y oOyudaromuxcsi ¢ 3IIP HaBbIkM yuyeOHO-IIO3HABATENIBHON JEATEIBHOCTH:
IUIAHUpOBaHUE PAOOTHI, MOUCK PALMOHAIBHBIX IYTEW €€ BBINOJHEHUS, OCYLIECTBICHHUS
CaMOKOHTPOJIS;

CHOCOOCTBOBAaTh MHTEIUICKTYaJbHOMY Pa3BUTHIO, (POPMHpPOBATH KadyecTBa, HEOOXOAMMbIE
YeJIOBEeKY /I TOJHOIICHHOW JKM3HM B COBPEMEHHOM OOIECTBE, CBONCTBEHHbBIE
MaTEMaTUYeCKOM  JIEATENIbHOCTU:  SICHOCTH ¥ TOYHOCTH  MBICIHA,  HMHTYHWLHH,
IPOCTPAHCTBEHHBIX MIPEJICTABICHHM, CIOCOOHOCTHU K IPEOAOIEHHUIO TPYAHOCTEM;
(GopMHUpPOBAaTh KJIIOYEBBIE KOMIIETEHLIMM Yy4YallUXcsd B paMKax IpeIMeTHON obnactu
«MaremaTiKka 1 HTHPOpPMaTHKaY;

pa3BUBAThH MOHATHITHOE MbIlIUIeHUs oOy4aromuxcs ¢ 3I1P;

OCYILECTBJIATh KOPPEKLHUIO MO3HaBaTelIbHBIX IMpoueccoB oOyuatonmxcs ¢ 3IIP,
HEOOXOUMBIX JIJIS OCBOEHUSI IPOrPaMMHOT0 MaTepuala rmo yueOHOMY MpeIMeTy;
peycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIUKA 00pa30BaTENbHBIX Je(UIIUTOB B OCBOCHUH
IPEIIECTBYIONIEr0 MPOrpaMMHOT0 Matepuana y ooyuatonuxcs ¢ 3[IP u HeocTaTkoB B UX
MaTEMaTUYECKOM Pa3BUTHH;

c(opMUPOBATH YCTOMUYMBBIA HHTEPEC YUAIIUXCS K TPEIMETY;

BBISIBJISITH U Pa3BUBATh MaTEMaTUUYECKUE U TBOPUECKHUE CIOCOOHOCTH.

Oo6mme menu n3ydeHus yaeonoro kypca «I'eomerpusi» mpeacrasierst B OOIT OOO.
OHU 3aKTF0YAIOTCS, TIPEKIC BCETO B TOM, YTO HAa yPOKaX T€OMETPUN O0YUAIOIMIUNACS YIUTCS
MPOBOJIUTh  JIOKA3aTENbHBIC PACCY)KACHHS, CTPOUTh JIOTHYECKHE YMO3aKIIOUCHUS,
JIOKa3bIBaTh WMCTUHHBIE YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
PacCyKJIeHUS «OT TPOTUBHOIO», OTIWYATh CBOMCTBA OT MPU3HAKOB, (POPMYyIHPOBATH
oOpaTHbIe yTBEepKACHHUA. B 00ydeHNN YMEHHIO PacCyKIaTh COCTOUT BaKHOE BOCITUTATEIIBHOE
3HAYCHHUE U3YUYCHHUS TEOMETPHH, ITPUCYIIEe UMEHHO OTECYECTBEHHOW MaTEeMaTHYECKOM IIKOJIE.

BTtopoii 11enb0 u3ydeHusi reOMETPHUH SIBJISIETCS UCIIOJIb30BaHNE €€ KaK MHCTPYMEHTa MpU
pEIICHNN KaK MaTeMaTUYeCKHX, TaK U MPAKTHYECKUX 3a7ad, BCTPEHAIONIMXCS B pealbHOU



KU3HU. JTOMY COOTBETCTBYET BTOpas, BBIYMCIUTEIbHAS JIMHUS B WU3YYECHHH T€OMETPUU B
mkosie. [TogbuparoTcs 3aaun MpakTUYECKOTO XapaKTepa sl pacCMaTPUBAEMbBIX TEM; YUUTh
oOy4Jaroumxcsi CTPOUTh MATEMAaTUYECKHE MOJEIHU PEAbHbIX KU3HEHHBIX CUTYyalluH,
MPOBOAUTh BBIUKMCICHUS M  OILEHMBATh aJCKBAaTHOCTb TOJIYYEHHOI'O  pe3yjbTaTa.
[ToquepkuBaeTcs CBSI3b F'€OMETPUM C APYTUMM MpPEeIMETaMU; MOTUBUPOBATH HCIOJIb30BaTh
OTpeJeIICHUsI TEOMETPUYECKUX (QUTyp H TOHATUN, JAEMOHCTPUPOBATh MPUMEHECHHE
MOJIYYEHHBIX YMEHHI B (U3MKE M TEXHUKE. DTU CBI3M HauOoJee SIPKO BHUJIHBI B Temax
«Bekropey, «TpuroHoMerpudeckue COOTHOIICHHs», «Meton koopaumHat» U «Teopema
[Tudaropar.

OcHoBHbIE JINHUU coJiep:kaHus Kypca «'eomeTpusi» B 7-9 kiaccax («I'eomerpuueckue
burypel U uX CBOMCTBa», «M3MepeHHe Te€OMETpUYECKHX BEIUYHMH»). JlaHHbIE JMHUU
Pa3BUBAIOTCS MApaJUIENIbHO, KaXJash B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJTHAKO HE
HE3aBHUCUMO OJIHa OT JPYroi, a B TECHOM KOHTaKkTe M B3aummoneuctBuu. Kpome 3toro, nx
OoOBeUHSACT JIOTHMYECKash COCTaBIAIONIAsl, TPAAWIIMOHHO TMPHUCYIIAas MATeMAaTHKE W
MPOHU3bIBAIONIAsE  BCE  MaTeMaTHYeCKHME KYpChl U COJIepXKAaTelbHbIC  JIMHUMU.
ChopmynupoBannoe B DenepadbHOM TOCYIapCTBEHHOM 00pa30oBaTeIbHOM CTaHJapTe
OCHOBHOTO 00IIero o00pa3oBaHUs TpPeOOBAaHUE «YMETh OIEPUPOBATH IOHATHSIMU:
OMpENEIICHUE, AKCHOMA, TEOpPEMa, I0KA3aTEIbCTBO; YMEHHE pPAClO3HABAaTh WCTHHHBIE H
JI0’KHBIE BBICKA3bIBAHUSI, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTPHUIIAaHUS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM Kypcam, a (OPMHUpPOBAHHE JIOTHUYECKHUX
YMEHUM pacrmpeaensercs Mo BceM rojamM oOOy4YeHUsT HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs.

OcobGennocTy 0T0OOpA ¥ aJaNTAMU Y4eOHOI0 MaTepHAaJIa 10 MATEeMATHKE

OO6yuenue yueOHOMY TpeaMeTy «MaremaTrka» CTPOUTCS Ha CO3JaHUU ONITHMATBHBIX
YCIOBHM JUIsI YCBOCHHSI TMPOTpaMMHOTO Matepuana oOydatommmucs ¢ 3IIP. bonpmroe
BHUMaHHE YJensieTcss oTOoOpy ydyeOHOro marepuaiga B COOTBETCTBUU C MPUHIIUIIOM
JOCTYITHOCTH MPU COXPAHEHUH 001Iero 6a30BOro YpoBHs, KOTOPIN JOKEH MO COACPIKAHUIO
1 00beMy OBITh aTanTUPOBAHHBIM 7151 oOy4Jaronuxcst ¢ 3[1P B cooTBeTCTBHM ¢ X OCOOBIMHU
oOpa3oBarenbHBIMU  TTOTpeOHOCTsIMU. CliiemyeT OOJerYuTh OBJIAJICHUE MaTepHUaAIOM
oOyuatommmucsa ¢ 3P mocpencTBoM ero AeTabHOTO OOBSICHEHUS C CUCTEMAaTUYECKUM
MIOBTOPOM, MHOTI'OKPAaTHOM TPEHUPOBKUM B TPUMEHEHUU 3HAHUW, WCIOJIb3Yysl MPUEMBI
aKTyanu3anuu (BusyajibHas Onopa, maMsaTKa).

I'eomerpus B 7-9 kiaccax

OCHOBHOE€ BHUMAHHE YJIEJICHO MPAKTHUYECKON HAIpPaBICHHOCTH Kypca, UCKJIIOUYEH U
YOpOIeH HaumOoJiee CIOXKHBIN I BOCIPUATUS TeopeThueckuit martepuan. Ha ypokax
reOMETpUM HEOOXOJMMO MaKCHUMAJIbHO MCHOJb30BaTh HAIJISIAHBIE CpPEJICTBA OOydeHUS,
0O0JIBIIIE MPOBOAUTH MPAKTUYECKUX pa0OT C yUalIMMHUCS, pemaTh 3a1a4u. CTpOUTh perieHue
3aJ1a4y TIPH MMOCTOSTHHOM OOpAIICHUH K HATJITHOCTH — PUCYHKAM U YePTEKaM.

O3HakOMUTENBHO JaThb TeMbl: «TeopeMbl MW  J0OKA3aTeNbCTBO.  AKCHOMBDY,
«Jloka3arenbCTBO OT MPOTUBHOTO», « CyIIECTBOBAHUE U €AUHCTBEHHOCTH MEPIICHIUKYIISIPA K
npAmMony, «Meroa reomerpudeckux mecm», «Meton yaBoeHus meanansly, « Teopema Paneca
U Teopema O MPOMOPIMOHAIBHBIX OTpe3kax», «LleHTp Macc TpeyroybHUKa», «l/3MeHeHue



TPUTOHOMETPUUECKUX (PYHKUMH TpuU BO3pacTaHUU yriay, «DopMynbl Uisl PaanycoB
BIIMCAHHBIX M OINMCAHHBIX OKPYKHOCTEH NPABUIBHBIX MHOTOYTOJIBHUKOBY», «YPaBHEHHE

npsiMoiy, «JBrmkeHney», «CBolcTBa ABMKEHUD», « TeopemMa o IpOn3BEAEHUN OTPE3KOB XOP/,
TEOpPEMbl O TIPOU3ZBEJAEHUU OTPE3KOB CEKYIHUX, TEeOpeMa O KBaJpaTre KacaTelbHON.
YMEHBIIUTh KOJIMYECTBO 4YacoB Ha u3yueHue teM: «Cummerpuunbie ¢urypbl. OCHOBHBIE
CBONMCTBA OCEBOM cuMMeTpuun», «lleHTpanbHas cumMmerpus», «llapamienbHpii nepeHoc»,
«IToBopot», «lIpeoOpazoBanue momo0us. IlogoOue COOTBETCTBEHHBIX 3JIEMEHTOBY,
«OCHOBHBIE 3aJJayd HAa IIOCTPOCHUE C TOMOIIBI0 LUPKYJIS WU JMUHEUKW», «JlexkapToBbI
KOOpJMHATHI Ha IJIOCKOCTNY, «Perienne TpeyroabHUKoBY, «Ilogodue purypy.

IIpumepHbIie BUABI AeATeabHOCTH o0yuaromuxcs ¢ 311P, 00yciioB1eHHbIE 0COOBIMH
o0pa3oBaTeIbHbIMHM TOTPEOHOCTAMH M 00ecreynBalOlUIMe OCMbBICJIEHHOE OCBOEHHE
cojepkaHUM 00pa3oBaHus N0 npeaMery «MaTremMaTuka»

Copnepxanue BUIOB JieATenbHOCTH oOyuaromuxcst ¢ 3IIP onpenensiercst ux ocoobIMu
oOpa3zoBaTenbHbIMH TOTpeOHOCTAMHU. [Tomumo mmpoko ucnons3dyembix B OOIT OO0 obmux
g BceX OOYy4YaloIIMXCsl BUIOB JESATENBHOCTH CIEAYET YCHUJIUTh BUIBI JACSITEIbHOCTU
cnenu(puUHbIe ISl JaHHOW KaTeropuu JeTei, 00ecrneuyrBaroIMe OCMBICICHHOE OCBOCHHE
coJiepkaHusi 00pa3oBaHUs MO MPEIMETY: YCUICHUE TPEIMETHO-IIPAKTUIECKON JEATEIbHOCTH
C aKTMBM3allMEll CEHCOPHBIX CUCTEM; YEPEIOBAaHHE BUJOB JEATEIBHOCTH, 3aJICHCTBYIOIIMX
pa3MYHbIE CEHCOPHBIE CHCTEMbBI; OCBOCHHME Marepuaja C OIOpPOM Ha aJFOPUTM;
«MOLAroBOCTh» B M3YYEHUM MAaTEpUala; MCIOJIb30BAHUE JIOMOJHHUTEIBHON BU3YaJbHOMN
OINOpbI (CXEMbI, IIA0JIOHBI, OMOPHBIE TAOJIMLBI); PEUEBOM OTYET O IPOLECCE U pPEe3yJIbTaTe
JESITEIbHOCTH; BBINIOJHEHUE CIEUUAIbHBIX 33JaHUN, OOECHEUYMBAIOIIMX KOPPEKIHUIO
peryssiiuy y4eOHO-1103HABaTENbHON AECSITENHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yJibTaTa.

[IpumepHas TemaTudecKas U TepMUHOJIOrHUecKas jgekcruka cootBercteyer OOIT OOO0.

Jia obyuarormmxcs ¢ 3[1P cymiecTBeHHBIM ABIAIOTCS IPUEMBI PAOOTHI C JIGKCHYECKUM
maTtepuaioM 1o npeamety. llpoBoaurcs cnenuanbHas paboTa MO BBEJIEHUIO B AKTHUBHBIN
CJIOBapb 00YYaIOUIMXCs COOTBETCTBYIOLIEN TEPMUHOIOTUH. M3yuaeMble TEPMUHBI BBOASTCS
Ha TOJHMCEHCOPHON OCHOBE, 00s3aTeNbHAa BU3yallbHas MOJICPIKKA, aJTOPUTMBI pabOTHI ¢
ONpeJEICHUEM, OTIOPHBIE CXEMBI JIJISl aKTyaIU3allud TEPMUHOJIOTUH.

MecTto yuebHoro Kypca «['eomeTpus»» B yueOHOM IUTaHE

CornacHo yueOHOMy miaHy B 7-9 kiaccax u3ydaercs yueOHbI Kypc «l'eomerpusn»,
KOTOpPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3ZAeibl CoAepKaHus: «l'eoMeTpuueckue
Gburypsl U UX CBOMCTBaY, «/3MepeHne TeOMETPHUECKUX BETMUNHY, a TaKkKe «JleKapTOBBHI -
KOOpPJIMHATBI Ha IJIOCKOCTH», «BekTtope», «/IBmxenus mmockoctu» u «lIpeobpazoBanus
o100UsD».

VY4eOHblii 1aH NpeaycMaTpUBaeT U3yueHHe FreOMETpUH Ha 0a30BOM ypoBHE. OTBOAUTCS
204 gaca: B 7 kiacce — 68 yacoB (2 yaca B HefIen0), B 8 Kjacce — 68 yacoB (2 yaca B HEJIEII0),
B 9 ki1acce — 68 4yacoB (2 yaca B HEJICIIO).

COAEPKXAHUE OBYYEHUA

7 KIIACC



HadanbHble moHATHS reoMerpuu. Todka, IpsMas, OTpPe3OK, JIyd. YTroia. Buubl yrios.
BeprukaneHble U CcMeXHbIE yribl. buccekrtpuca yrna. JlomaHas, MHOTOYTOJIbHUK.
[TapannenbHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

CummMmetrpuunble ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM cumMmeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIIEM MUDE.

OCHOBHBIE NOCTPOEHHSI C MOMOIIBIO LMPKYJS W JIMHEWKU. TpeyronsHuk. BeicoTa,
MeuaHa, OMCCeKTpuca, MX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUH TPEyTroJbHUKU. HepaBeHCTBO TpeyrojabHUKa.

CpoiicTBa M TpPHU3HAKM PaBHOOEAPEHHOIO TpeyrojbHuka. I[Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa ¥ PU3HAKU MapaJUIEIbHbIX MPsAMbIX. CyMMa yIJIOB TpEYroyibHUKA. BHelHne
YTJIBI TPEYTOJIbHUKA.

[IpssmMoyrosbHBI TpeyroJbHUK. CBONCTBO MEIHWAHBI MPSMOYIOJBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHOW K rumnoreHyse. lIpu3Hakm paBeHCTBAa NPSAMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpssMOYTONIBHBIN TPEYTOJIIBHUK C YIioM B 30°.

HepaBencTtBa B reomeTpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema o 00JIbIIIeM yTJie U O0JIbIIEH CTOpOHE TpeyrojibHUKa. [lepreHauKkysip u
HAKJIOHHAS.

I'eomeTpuyeckoe Mecto TodeK. buccekrpuca yria v CepeIMHHBIM NEPHEHAUKYISAP K
OTPE3KY KaK r€OMETPUYECKUE MECTA TOYEK.

OKpy’»XKHOCTb W Kpyr, XOplla U AUaMEeTp, UX CBOWCTBAa. B3anMHOE pacroioxeHue
OKpY>KHOCTH M npsiMoii. KacaTenbHas u cexymias K OKpy>KHOCTU. OKpY>KHOCTb, BIIMCAHHAS B

yroi. BnimcanHas n onucaHHas OKPY’KHOCTH TPEYTOJIbHUKA.
8 KUIACC

YeroipéxyronbHuku. [lapaiuienorpamMm, €ro nmpu3Haku M CBOMCTBA. YacTHBIE Ciydau
napauieIorpaMmmoB (MIPsIMOYTOIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBa. Tpamenus,
paBHOOOKas Tpameuus, e€ CBOWCTBa U Mpu3Haku. [IpsMoyronbHas Tpaneuus.

Meron ynBoenust menuansl. LlenTpanbHas cummerpusi. Teopema Parneca u Teopema o
IIPONIOPIUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpEyTroIbHUKA U Tpanenuu. LIeHTp Macc TpeyronbHuKa.

[TogoGue TpeyroabHUKOB, KO3 duimeHT mogoous. [Ipu3Haku mogo0us TPEYroJIbHUKOB.
[IpumeHeHre moao0us MPHU PEIICHNN TPAKTUYECKHUX 3a/1ay.

CaoiicTBa 1uiomaiel reomeTpudeckux Guryp. @opmyJisl Jiisl III0MAAN TPEYTOJIbHUKA,
napajuiesiorpamma, pom0a u tpanenuu. OTHOIIEHKE TUIoNIaiel MOT0OHBIX (uUryp.

Brruncnenue miomaseil TpeyroJbHUKOB 1 MHOTOYTOJIFHUKOB Ha KJIeT4aTon Oymare.

Teopema Iludaropa. IIpumenenune teopemsr [ludaropa mpu permeHnH TPAKTHYECKUX
3a1ad4.

CHHyC, KOCHHYC, TaHI'€HC OCTPOro yIJIa IPSIMOYTOJIBHOIO TpeyroyibHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue ¢pyHkiuu yrios B 30, 45 u 60°.

BrnimcanHble 1 HEHTPAIBHBIE YIUIBL, YTOJ MEXKIY KacaTeIbHOU U XOPAOU. YTJIbl MEXAY
XOpAaMu U CEKyIlMMU. BrnucaHHble UM ONHMCAHHBIE YETHIPEXYTONbHUKUA. B3aumHoe



pacnojoxeHue IByX okpyxHocred. Kacanuwe oxpyxHocred. OOuime kacareiabHble K JBYM
OKPY’KHOCTSIM.
9 KVIACC

Cunyc, xocunyc, tanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO. POPMYJIBI TPUBEICHMUS.

Pemienne TtpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. Pemienue
MMPAKTUYECKHX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeobpazoBanne mogobus. [logodue cOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema O MNpPOU3BENECHUH OTPE3KOB XOpZ, TEOPEMBI O IIPOU3BEICHHUM OTPE3KOB
CEKyLIUX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

BekTtop, mnmMHa (MOIyJsib) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpALMH HaJ
BeKTOpamu. PasnokeHue BEKTOpa MO JABYM HEKOJUIMHEApHBIM BekTopam. KoopauHaTtbl
BekTOpa. CKalsipHOE MPOU3BEAEHUE BEKTOPOB, MPUMEHEHHUE 1JIs1 HAXOKAECHUS JUIUH U YIJIOB.

JlekapTOBbl KOOPAMHATBI HA IUIOCKOCTH. YPaBHEHUs INPSIMOM M OKPYKHOCTH B
KOOPJMHATAX, [IEPECEUCHNUE OKPYKHOCTEN U NPSMBIX. MeTOx KOOPAMHAT U €ro IPUMEHEHHE.

IIpaBuibHBIE MHOTOYTOJNBHMKHU. JlnvHA OKpykHOCTH. ['pagycHas u panuaHHas Mepa
yIJIa, BBIYUCIICHHUE JUIMH IyT OKpykHOcTeu. [momane kpyra, cekropa, CerMeHra.

JIBU>KEHHMsT IUIOCKOCTM M BHYTPEHHHE CHUMMETpuM  Quryp (dIeMeHTapHbIE
npenacrasienus). [lapamnensHpiil nepenoc. [loBopor.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHsA INTPOTI'PAMMbI YYEBHOI'O
KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHHUS IMPOTrpaMMbl yueOHOro Kypca «l'eomeTpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHUE:

MPOSBJICEHUEM HHTEpPECa K MPOUUIOMY M HACTOAIIEMY POCCHUHUCKOM MaTEMAaTHKH,
LIECHHOCTHBIM OTHOIIIEHUEM K JOCTH)KCHUAM POCCUHMCKHX MATEMATUKOB M POCCUHCKOMN
MAaTEMAaTUYECKOM WIKOJIbI, K MCIOJb30BAHUIO ATHUX JOCTWXKCHUW B JPYyrMX HaykKax |
MPUKIIAIHBIX cepax;

2) rpaskaaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITTOTHEHHUIO OOSI3aHHOCTEH TpakIaHWHA W Pea3allid €ro TIPaB,
MPEJCTABIICHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP,
SIBJICHUH, TIPOIICAYP IPaKIaHCKOT0 O0IIeCTBa (HapuMep, BEIOOPHI, OMPOCH), TOTOBHOCTHIO K
00CYKJICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MIPAKTHYECKUM MPUMEHECHHEM JOCTHKCHUN
HAayKH, OCO3HAHUEM BAKHOCTH MOPAIbHO-3TUYECKUX MPUHIUTIOB B JIESITEIbHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAHOBKOI Ha aKTUBHOE Y4YAaCTUE B PEUICHUHU MPAKTUYECKUX 33]]a4 MAaTEMATHYECKON
HaIIPaBJICHHOCTH, OCO3HAHHWEM Ba)KHOCTH MaTEeMaTHYECKOro oOpa3oBaHHUs Ha IMPOTSIKEHUH



BCEM KM3HU JJIs1 yCIIEUTHON TPO(heCcCHOHAIBHOM JIeATENbHOCTH U pa3BUTHEM HEOOXOIUMBIX
YMEHH, 0CO3HAHHBIM BHIOOPOM M MOCTPOECHUEM HHIMBUYyAIbHON TpaeKTOpUn 00pa3oBaHUs
Y )KM3HEHHBIX IJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIHPHUITHIO MAaTEMaTHYECKUX
OOBEKTOB, 3ajay, pEUIeHWH, pacCyKIEHUH, YMEHHI0O BHUAECTb MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTALMEN B EATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HayUYHBIX IIPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, HPUPOJbI M OOIIEeCTBa, MOHUMAaHHUEM
MaTeMaTHYeCKOM HAayKH Kak c(epbl 4eTOoBEUYECKOW AESITEeIbHOCTH, 3TAlloOB €€ Pa3BUTUS U
3HAYUMOCTU JUIsl Pa3BUTHUS LUBWIM3ALMM, OBJAJCHUEM S3BIKOM MaTE€MaTUKU U
MaTEMaTUYECKOM KyJbTYypOil Kak CpeACTBOM IO3HaHWS MHpA, OBJIAJECHUEM IMPOCTEUIIUMU
HABBIKAMU MCCIIEJIOBATEIBCKOM 1EATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHUHe, (OPMHPOBAHUE KYJIbTYPbl 310POBbSI U
3MOLMOHAJIBHOTO 0J1ArONMOTy M

TOTOBHOCTBIO NMPUMEHITh MaTeMaTHYECKHE 3HAHMS B MHTEPECAX CBOETO 370POBbS,
BEZICHMSI 3710pOBOro o0pa3a >)kM3HH (310pOBOE NMUTAHKE, COATaHCUPOBAHHBIA PEKUM 3aHATUN
U OTJbIXA, peryisipHas (pu3nueckast akTUBHOCTD), CPOPMUPOBAHHOCTHIO HaBbIKA PEGIICKCHUH,
MpU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOTrO e MpaBa JPyroro 4YeaoBeKa;

7) 3K010THYECKOe BOCIINTAHHE:

OpHUEHTAallMe Ha NIPUMEHEHNE MaTEMaTUUECKUX 3HAaHUH JIJIs pelIeHUs 3a1a4 B 001acTu
COXPAaHHOCTH OKpPY’KalOLIEH cpenbl, MJIaHUPOBAHUS MOCTYNKOB M OLIEHKH HX BO3MOXHBIX
MOCIIEACTBHM JIJIsl OKPY>KaIOIIEeH Cpe/ibl, 0CO3HAHUEM TJI00ATFHOTO XapaKTepa SKOJIOTMUECKUX
po0JIeM U TyTEeH UX PEIICHHUS,;

8) aganTanys K U3MEHAIMMCSH YCJI0BUSM COLNMAJIBHON U NPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEONPEIEIEHHOCTH, TOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JAeSITeIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCS Y IPYTUX
JI07IeH, MPUOOpETaTh B COBMECTHOM JEITEILHOCTH HOBBIC 3HAHUS, HABBIKU M KOMIIETEHIIUU
U3 OTIBITA IPYTHUX;

HEOOXOMMOCTBIO B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHUCIe (HOPMYIHPOBATh UJIEH,
MOHSTHSL, TUIIOTE3bI 00 O0BEKTAX U SBJICHUSIX, B TOM YUCIIE PAaHEE HEU3BECTHBIX, OCO3HABATD
AePUITUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlM0, BOCIHPHHHUMATH CTPECCOBYIO
CUTYalMIO KaK BbI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U
AecTBus, pOopMyIMpPOBATH U OLIEHUBATH PUCKH U MTOCIEACTBUS, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJbHbIC YUeOHbIE 1eCTBUS

Ba3oBble Jiornueckue AeicTBUA:



BBISIBJISITh U XapaKT€pU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMaTHUECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIY MOHATHAMH, (HOPMYIHPOBATH ONPEACICHUS MOHITHM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALIUU, OCHOBAHUS ISl 0000IIEHUs
Y CpaBHEHUS, KPUTEPUHU TIPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (POPMYIIMPOBATH U IPEOOPA30BHIBATE CYKACHUS: YTBEPAUTEIbHBIC U
OTpHILaTeNbHbIE, EAMHUYHbIE, YACTHBIE U 00IINE, YCIOBHBIE;

BBISIBJISITh MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOPEUUs] B
¢dakTax, MAaHHBIX, HAONIONCHUAX W YTBEPXKICHUSAX, MpeAsiaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEYNIA;

JieN1aTh BBIBOJIbI C MCIIOJIb30BAHNEM 3aKOHOB JIOTHKH, T€AYKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTUH;

pa3OupaTh J0Ka3aTeNbCTBA MATEMATHYECKUX YTBEPXKACHHM (MpsMble U OT
MPOTUBHOTO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJOXKHbIE  JI0Ka3aTeIbCTBa
MaTeMaTHYeCKUX (DaKTOB, BBICTPAaWBaTh APryMEHTAIMIO, MPUBOAUTH TMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CMOCO0 perieHust ydeOHOM 3amaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
penieHus1, BBIOUpaTh HanboJee MOAXOASIINA ¢ Y4ETOM CaAMOCTOSITENIBHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble nccieaoBarTebCKe JeCTBUS:

WCIIOJIb30BaTh  BOMPOCHI  KaK  HMCCIEAOBATCIbCKANA  HHCTPYMEHT  ITO3HAHMS,
(bopMyIUpOBATH BOIIPOCHI, bukcupyromue IIPOTUBOPEYHE, npooiemy,
CaMOCTOSATEIIbHO YCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OpMUpOBaTh THIIOTE3Y,
apryMEHTHPOBaTh CBOIO MTO3UIIUI0, MHCHUE;

MIPOBOAMTH IO CAMOCTOSITEIIBHO COCTaBJICHHOMY ITIaHY HECIIOKHBIH SKCIICPUMEHT,
HeOOJIBIIIOE HCCIICOBAHUE 110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO
00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK]Ty COOOM;

CaMOCTOSATEIIbHO  ()OPMYJIUpPOBaTh OOOOIIEHHWS © BBIBOJABI IO pe3yjbTaTam
MIPOBEIEHHOTO HAOFOICHHUS, UCCIICIOBAHUS, OIICHUBATH JIOCTOBEPHOCTD ITOJTYYCHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;

MPOTHO3MPOBaTh  BO3MOXKHOE  Pa3BUTHE TMpoIecca, a TakKe  BBIJIBHIaTh
MIPEANOJI0KECHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora c nunpopmanueii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh HH(POPMALIUH, JAHHBIX, HEOOXOAUMBIX
JUISL PEIIEHUS 3a0a4H;

BbIOHMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
pa3IMYHbIX BUJOB U (POPM MPEACTABICHUS;

BbIOMpaTh (pOopMy MpeACTaBICHUS HHPOPMALIMU U WIUTFOCTPUPOBATDH pelllaeMble 3a/1a4u
CXeMaMH, IuarpaMMaMH, HHOU rpaduKoil 1 ©X KOMOWHAIUSIMU;

OLICHUBATh HAAEKHOCTh HHPOPMALIUU 110 KPUTEPUSIM, NPETI0KEHHBIM YUUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:



+ BOCIPUHUMATH U (HOPMYIUPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIOBUSIMH U HIEIISIMHU
OOIIEeHUSI, SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOK TOYKY 3pPEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS 10 X0y PEIICHUs 3aa4i, KOMMEHTHUPOBATh
MOJTyYEHHBIN pe3ynbTar;

+ B XO0J€ 00CYX/JIEeHHUS 3a/1aBaTh BOIPOCHI [0 CYIIECTBY 00CYXK1a€MOI TeMbI, TPOOIEMBI,
permaeMoil  3aja4yM, BBICKA3bIBaTh WJEW, HAIlEJICHHbIE HA TIOUMCK PEIICHUS,
COMOCTAaBIIATh CBOM CYXKJEHUS C CYXKICHUSAMH JPYTMX YYaCTHUKOB JUAjora,
0oOHapy>KMBaTh PA3TMYHUE U CXOJICTBO MO3ULIUNA, B KOPPEKTHOHN hopme popMyIHpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

TPEICTABISATH PE3YJIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0OBaHUs, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Yy4€TOM 3a/ay IMPE3CHTAlUu U
0COOEHHOCTEHN ayIMTOpUH;

+ TIOHMMAaTh M HCMOJB30BATh MPEUMYIIECTBA KOMAHAHOM W WHIAUBUIYAIbHOW DPaOOTHI
MIPU PEIICHUN yYeOHBIX MAaTEMAaTUYECKUX 3a/1a4;

+ TPUHUMATH 1I€JIb COBMECTHOMN AESITENbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacrmpeneisTh BHAbI pabOT, IOrOBapUBAaThCS, OOCYXIaTh MpOIECC U
pe3yabTar paboThl, 00001IaTh MHEHUSI HECKOJIbKUX JIFOJICH;

+ y4acTBOBaTh B TIpyNnmoBbIX ¢(opMax paboThl (0OCYXJIeHHS, OOMEH MHEHUSMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIMNOJHATH CBOIO YacTh PAadOTHl M KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJI€HAMH KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJla B
001U TPOIYKT MO KPUTEPUSIM, CPOPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBHUS.

PerJIHTI/IBHLIe YHUBEPCAJIBHbIC yqeﬁﬂme HeﬁCTBHH

Camoopranu3anmusi:

+  CaMOCTOSITEJIBHO COCTaBJISTH IUJIAH, JITOPUTM pEIICHUs 3ajauu (WJIM €ro 4acTh),
BBIOMPATh CIOCOO perieHus C Y4ETOM HMMEIONIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUH C YYETOM
HOBOW MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOUMOHAJILHBIN HHTEJJIEKT:

+  BIAJCTh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca M pe3yIbTaTa PEeIICHUS
MaTEMaTUYCCKOM 3a7jauH;

«  MOPEABUMIETH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH IIPY PEILICHUH 3a]]a4l, BHOCUTD
KOPPEKTHUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HAlIGHHBIX OIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBAaTh COOTBETCTBUE PE3YJIbTATA NCATECIBHOCTH MOCTABICHHOMN LEIN U YCIOBUSIM,
OOBSICHSITh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIeJIM, HaXOIUTh OIIMOKY,
JaBaTh OLICHKY IMIPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHI



K koniy oOydenuss B 7 kjacce oOy4arolmuics MOJYYUT CIEAYIOIIUE MPEIMETHBIC
pEe3yJIbTATHI:

Pacnio3HaBaTh H3yuY€HHbIE T'e€OMETpUYECKHE (UTYpBI, OINPENEeIsITh HX B3aUMHOE
pacrojoXeHue, u300paxaTbh T€OMETPUYECKUE (PUTYPHI, BBIMOJHIThL YEPTEXKHU MO YCIOBUIO
3agauu. I3MepsITh TMHENHBIE U YITIOBBIEC BEIMYMHBL. PemaTe 3a1a4un Ha BBIYMCIICHUE JJIUH
OTPE3KOB U BEJINYHH YTJIOB.

Jenatb rpyOyto OIIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYHMH MPEIMETOB B PEAIbHON HKU3HH,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PaznuyaTs pa3zMepsbl 3TUX 0OBEKTOB I10 TMOPSIAKY BEJIUUHHBI.

CTpouTh 4yepTexKr K FEOMETPUUECKUM 3aJa4aM.

[Tonmp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HMCIIOJIb30BATH NPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB TP PEIICHUH 3a/1a4.

[IpoBOOUTE TOTHYECKUE PACCYHKIAEHHUS C UCTIOJIB30BAHUEM FEOMETPUUECKUX TEOPEM.

[Tonp30BaThCA NMpHU3HAKAMU PABEHCTBA IMPSMOYTIOJBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MEIUAHbI, MPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJIBHOIO TPEYTrOJIbHHKA, B PEUICHUU
F€OMETPUYECKUX 3a/1a4.

Onpenensars mapamuieIbHOCTh MPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymas. Onpenenars NapajuieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT
TOYEK OJIHOM MPSIMOU 10 TOUEK APYTOU MIPAMOU.

Pemate 3amaun Ha KiaeT4aTon Oymare.

[IpoBOMUTH BBHIYMCIICHHS W HAXOJUTh YUCJIOBBbIE M OYKBEHHBIC 3HAYCHHS YIJIOB B
F€OMETPUYECKUX 3aJayaX C HCHOJIb30BAHHUEM CYMMBl YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPHU IMEPECEYECHUU JBYX MNapalIeIbHBIX
OpSMBIX CEKyLIEr. Pemars npakTuieckue 3a1a4i Ha HaXO0K/ICHUE YTJIO0B.

Brnagets TOHATHEM T€OMETPHUYECKOTO MECTa TOYCK. YMETh OMNPEACNISTh OUCCEKTPUCY
yIJjia ¥ CEpEIMHHBIN MEPHEHIUKYISAP K OTPE3KY KaK TEOMETPHUUECKUE MECTA TOYEK.

DopMyIMpOBATH ONPEAECIICHNUS OKPYKHOCTH U KPYra, XOpAbl U JUAMETPA OKPYKHOCTH,
II0JIb30BaThCS UX CBOMCTBAMU. Y METh IIPUMEHSATH 3T CBOMCTBA IIPU PELLICHUU 3a/a4.

Brnaners noHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOJUTh €€
reHTp. [lomp30BaThes akTamMu O TOM, 9TO OMCCEKTPHCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS
B OJIHOM TOYKE, U O TOM, YTO CEPEAWHHBIC MEPNEHIMKYJSAPHl K CTOPOHAM TPEYTrOJIbHUKA
[IEPECEKAr0TCs B OJHOU TOUKE.

Bnagerp mnoHsATHEM KacaTENbHOM K OKPYXKHOCTH, MOJIb30BaTbCsl TEOPEMOM O
MEPIEHANKYJISIPHOCTH KaCaTEIbHOU U painyca, MPOBEAEHHOTO K TOYKE KACAHUS.

[Tonmp30BaThCsl MTPOCTEUIIMMUA T€OMETPUUECKHAMHU HEPABEHCTBAMH, IIOHUMATh HX
MIPAKTAYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTIOCTPOSHHUS C IIOMOILIBIO LIUPKYJIS U JIMHEUKHU.

K koniy oOyuenuss B 8 kijacce oOy4aromuics MOJYYUT CIEAYIOIINE MPEIMETHBIC
pPE3yJIbTATHI:

Pacrio3zHaBaTh OCHOBHBIE BUBI UETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJI30BATHCA UX
CBOVCTBAMU IIPU PEIIEHUH T€OMETPUUYECKUX 3a70a4.

[IpuMeHATh CBOMCTBA TOYKH TEPECEUCHUS MEJMaH TPEyrojibHHKa (IIEHTpa Macc) B
peleHnHy 3a1a4.



Bianets noHsiTHEM CpeIHEN JIMHUU TPEYTOJIbHUKA U TPANEUU, IPUMEHSITh UX CBOKCTBA
Ipu peueHun reoMmerpudeckux 3anad. [lonb3zoBarbes Tteopemon daseca u TeOpeMoun O
MIPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PELIEHUS PAKTUYECKUX 3a/1a4.

[IpuMeHATh NpU3HAKK 000U TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonb3oBatbes Teopemoii I[ludaropa mias pemieHus reoMeTpUYECKUX U MPAKTHUYECKHX
3aaa4. CTpOUTh MATEMATUYECKYIO MOJIENIb B IPAKTUYECKUX 33/1auax, CAMOCTOSATENIbHO JI€JIaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIUE JJINHBI.

Brnaners moHATHMSAMM CHUHYCa, KOCMHYCa W TAaHIE€HCA OCTPOrO yrja MHpsIMOYTOJIBHOIO
TpeyrojpHuKa. [101630BaThCA 3TUMHU NOHATHUAMU JJISI PELICHUS TPAKTUYECKUX 3a/1a4.

Boruucnate  (pa3nuuHbIME - cioco0amMu)  TUIOMIAAb TPEYTOJIbHUKA W IUIOIIATU
MHOTOYTOJBHBIX (uryp (Monb3ysich, T/A€ HEOOXOIUMO, KaJbKyJsiTopoM). [IpumeHsTh
MOJIyYEHHbIC YMEHHUS B ITPAKTUUECKUX 3aa4ax.

Brnanerp MOHATHUSAMM BIHMCAHHOTO M LEHTPAIBHOTO YTJIA, UCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yriax MKy XOpAaMH (CEKYILIMMH) U yIiie MEXAy KacaTeJIbHOM U XOpAOoH
IIPU PELIEHUN TEOMETPUUYECKUX 3aaY.

Biianets noHsATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA ONMCAHHOTO
YETHIPEXYTOJIBHUKA MPU PEIICHUH 3a/1a4.

[IprMeHATh MOTyYEeHHBIE 3HAHKS HA MTPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJIEIIH JIJIsI
3a/1a4 peajbHOM XU3HU U NPOBOJIUTH COOTBETCTBYIOIIHME BBIUYHCICHUS C NMPUMEHEHHEM
1no100Ms U TPUTOHOMETPUH (IIOJIB3YSACH, TJI€ HEOOXOAUMO, KaIbKyJIATOPOM).

K koniy oOydenuss B 9 kijacce oOyyarolmuics MOJYYUT CIEAYIONIME MPEIMETHBIC
pE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTh C MX MOMOUIBIO
pa3IMYHBIE 3JEMEHTHl MPSMOYTOJIBHOIO TPEYTrOJbHUKA («PEIICHHE MPSMOYTOIbHBIX
TPEYroJbHUKOBY). HaxoauTh (C MOMOIIbIO KaIbKyJIATOPA) ATUHBI U YTIIbI AJI1 HETAOMUYHBIX
3HAYEHUM.

[Tonb3oBaTbess  QopMysaMu MPUBEACHUS UM OCHOBHBIM  TPUTOHOMETPUUECKUM
TOXIECTBOM ULl HAXO0KACHUS COOTHOIIEHUN MEK1y TPUTOHOMETPUUECKUMU BETUYNHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXOKICHHS PA3JIMYHBIX 2JIEMEHTOB
TPEYroJIbHUKA («PELIEHUE TPEYTOJbHUKOBY ), IPUMEHSATH UX MPU PEIIEHUH T'€OMETPUUYECKUX
3a1ad4.

Bnagerp mnoHsTHSAMU npeoOpa3oBaHUs MOJAOOUS, COOTBETCTBEHHBIX 3JEMEHTOB
nonoouex ¢uryp. Iloap3oBaThCsi CBOWCTBAMHU MOAOOHSI TPOU3BOJIBHBIX (UTYP, YMETh
BBIYHCIIATH IJTUHBI K HAXOAHUTH YTIIBI Y TOA0OHBIX puryp. [I[puMeHsTh CBOMCTBA IOI00MS B
MPAKTUYECKUX 3ajladax. YMETh MPHUBOJUTH MPUMEPHI MOAOOHBIX (UTYp B OKPYKAIOIIEM
MHpE.

ITonp30BaThCA TEOPEMAMU O IPOU3BEIECHUU OTPE3KOB XOPJ, O IPOU3BEACHUN OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpPAMH, MOHUMATh WX TEOMETPUYECKUMH M (PU3HYECKUI CMBICI,
MPUMEHSATh UX B PEIICHUU TeOMETPUYEeCKuX U (U3MYecKuxX 3anad. [IpumeHsTh ckaispHoe
IIPOU3BEACHUE BEKTOPOB JJIsI HAXOKICHUS JUIMH U YIJIOB.



[Tonb30BaTbcs METOOM KOOPAMHAT Ha IJIOCKOCTH, INPUMEHSATh €ro B pEIIeHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners noHATHSIMH IPABUILHOTO MHOTOYTOJIBHUKA, UTMHBI OKPYKHOCTH, JJIMHBI AYTH
OKPYXKHOCTH M PaJWaHHOM Mephl YIJIa, YMETh BBIUMCISTH IUIONIAAb KpPyra M €ro 4Jacrei.
[IpuMeHsTH MONy4YeHHbIE YMEHUS B TPAKTUUECKHUX 3a]jauax.

Haxoauts ocu (Uu EeHTpbl) CUMMETPUU (PUTYP, TPUMEHSATH ABMXKEHUS IIJIOCKOCTHU B
MPOCTEUIINX CITydasx.

[TpuMeHsITh MOTyYeHHBIE 3HAHUS HA PAKTUKE — CTPOUTHh MaTeMaTHIECKIE MOCIN AJIs
3a7]a4 peaybHOM KM3HM U IPOBOAUTH COOTBETCTBYIOLIME BBIUMCICHUS C MPUMEHEHHUEM
10100Ms U TPUTOHOMETPUUECKUX (PYHKIUH (I10JIb3YSCh, I'7I€ HEOOXOUMO, KAJIbKYJISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBo 4acoB

Ne ii/m Konrpoabunie | IlpakTHueckue
MPOrpaMMbI Bcero
padoThbI padoThI
[TpocTeiimue reomeTprudeckue GUrypsl v
1 UX CBOMCTBA. MI3MepeHrne reoMeTpuyecKux 14
BEJIMYUH
2 TpeyroabHUKN 22 1
3 [TapannensHbie MpsIMbIE, CYMMa YTJIOB 14 1
TpeyrojbHUKa
4 Oxpy>kHOCTb U KpyrT. ['eomeTpuueckue 14 |
MOCTPOEHUS
5 [ToBTOpEeHue, 06001ICHIE 3HAHUT 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
8 KIIACC
KoanuyectBo yacos
HanmenoBanue pa3ieioB U TeM
Ne i/m Kontpoabusie = IIpakTnyeckue
NMPOrpaMMbl Bcero
padoThI padoThI
1 YeThIpE€XyroIbHUKI 12 1




Teopema Paneca u Teopema o

2 MPONIOPLHUOHATIBHBIX OTPE3KaX, HOA0OHbIE 15 1
TPEYTrOJIbHUKU
IImomans. Haxoxaenue miomaaei
3 TPEYroJbHUKOB U MHOTOYTOJIBHBIX QUTY. 14 1
[Tnomanu monoOHBIX HUryp
4 Teopema ITudaropa u Hauana 10 |
TPUTOHOMETPHUH
VYTIuBl B OKPY’KHOCTH. Brincanubie u
OIHCAaHHBIE YETHIPEXYTOJbHUKH.
5 13 1
Kacarenbnble k okpyxHOCTH. Kacanue
OKpY>KHOCTEH
6 [ToBTOpEHME, 0000IIICHNE 3HAHUIA 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
9 KJIACC
KoanuyectBo yacos
HaumeHoBaHMe pa3/iesioB U TeM
Ne i/ Kourpoabubie = IlpakTnyeckue
NPorpaMMsbl Bcero
padoThI padoThI
| Tpuronomerpus. Teopembl KOCHHYCOB U 16 |
CHUHYCOB. Pelienune TpeyrojisHUKOB
) [IpeoOpa3oBanue nogodus. Merpudeckue 10 1
COOTHOLIECHMS B OKPY>KHOCTH
3 Bexropsl 12 1
4 JlexapToBBI KOOPAMHATHI HA INIOCKOCTH 9 1




[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA

5 OKPY>KHOCTH M IUIOIIA/Ib KpyTa. 8
Brrunciienue miommaei
6 JIBMKEHUS TIII0OCKOCTH 6
. [ToBTOpeHME, 00001IEHNE, CHCTEMATH3AITHS 7 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
INOYPOYHOE IINTAHUPOBAHUE
7 KIIACC
Kosun4yecTBo 4yacoB
Ne n/mm Tema ypoka Beero Konrpouabnbie IlpakTuyeckune i[;
padoThI padoThI

[TpocTeiinne reomeTpudeckue 0ObEKThI

2 MHOrOoyronpHuK, J0MaHast 1
3 CMeXHbIE U BEPTUKAJIbHbBIC YTJIbI 1
4 CMexXHbIE U BEPTUKAJIbHbBIC YTJIbI 1
5 CMeXHbIE U BEPTUKAJIbHbBIC YTJIbI 1
6 CMeKHBIE U BEPTUKAJIBHBIE YIJIBI 1
7 CMexXHbIE U BEPTUKAJIbHbBIC YTJIbI 1
8 CMeKHBIE U BEPTUKAJIBHBIE YIJIBI 1




H3mepeHue JIMHEUHBIX U YIJIOBBIX

9
BEJINYMH, BBIYUCIICHUE OTPE3KOB U YIJIOB

10 N3MepeHne TUHEMHBIX U YTJIOBBIX
BEJIMYMH, BBIYUCIICHUE OTPE3KOB U YIJIOB

1 W3mepeHue JIMHEUHBIX U YIJIOBBIX
BEJIMYMH, BBIYUCIICHUE OTPE3KOB U YIJIOB

12 W3mepeHue JIMHEWHBIX U YIJIOBBIX
BEJINYUH, BBIYMCIICHUE OTPE3KOB U YIJIOB

13 [Tepumerp u mnomans Guryp,
COCTAaBJICHHBIX U3 MPSIMOYTOJbHUKOB

14 [epumeTp u miomans Guryp,
COCTAaBJICHHBIX U3 NPSIMOYTOJbHUKOB
[TonsATHE O paBHBIX TPEYTrOJIBHUKAX U

15 [IEpBUYHBIE NIPEICTABICHUS O PABHBIX
¢durypax

16 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB

17 Tpu npr3HaKa paBeHCTBA TPEYTOJIbHUKOB

18 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB

19 Tpu npr3HaKa paBeHCTBA TPEYTOJIBHUKOB

20 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB

21 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB

” [Ipu3Haky paBeHCTBA NPAMOYTOJIBHBIX
TPEYTrOJIbHUKOB

” [Tpu3Haky paBeHCTBA MPSIMOYTOJIbHBIX

TPEYroJbHUKOB




CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO

24 TPEYTOJIbHUKA, IPOBENEHHON K
TUIIOTEHY3€
CBOMCTBO MeAMaHbI IPSIMOYTOJIBLHOTO

25 TPEYTOJIbHUKA, IPOBENEHHON K
TUIIOTEHY3€

2% PaBHOOeipeHHbIE U PABHOCTOPOHHUE
TPEYrOJIbHUKU

7 [Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO
TpEeyrojabHUKa

73 [Ipu3Haku u cCBOICTBAa PaBHOOEAPEHHOTO
TpEeyrojbHUKa

29 [Tpu3Haku U cBOMCTBA PaBHOOEPEHHOTO
TpPEYrojabHUKA

30 HepasenctBa B reometrpun

31 HepasenctBa B reomerpun

32 HepasenctBa B reomerpun

33 HepasenctBa B reomMerpuu

34 IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTJIIOM B
30°

35 [IpsAMOYTOIBHBIN TPEYTOJIIBHUK C YIJIOM B
30°

36 KonTponbHas pabota 1o reme
"TpeyronbHUKH"

37 [TapannenbHbIe TPsMbIE, UX CBOMCTBA

38 [Tateiii moctynat EBkinuaa

39 Hakpect nexaiue, COOTBETCTBEHHBIE U

OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbIC TIPU




MNEPCCCUCHNU MApaATIJICIIbHBIX NPAMBIX
CEKyIleil

40

Hakpecrt nexaiiye, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbl, 00pa3oBaHHbIE TIPU
NEPECCUCHNU MAapaJIJICIIbHBIX NPAMBIX
CEKyIlIei

41

42

43

Hakpect nexariue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa3oBaHHbIC TIPU
MEePEeCEeUCHUH NapalIeIbHBIX MPSMbBIX
CeKylIlei

Hakpect nexariue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbBIC ITPU
MepEeCeUCHNH NapalIeIbHBIX MPSMbBIX
cekyuiei

Haxkpect nexarue, COOTBETCTBEHHbIE U
OJIHOCTOPOHHUE YTIIbI, 00pa3oBaHHbIC NIPU
[IEPECEUCHNH NapaJUICIIbHBIX IIPSAMBIX
CEKyIlen

44

[Ipu3Hak napayenbHOCTH NPSMBIX Yepe3
PaBEHCTBO PACCTOSHUM OT TOYEK OJHOU
IIPSIMOM 10 BTOPOU IIPSAMOi

45

[Ipu3HaK napayieNbHOCTH MPSAMBIX YEPE3
PaBEHCTBO PACCTOSHUIN OT TOYEK OJTHOU
IPSIMOM 10 BTOPOM IIPSIMOi

46

CyMmMa yrIIoB TpeyroJibHUKa

47

CyMmMa yIIIoB TpeyroJibHUKa

48

Bremnue yribsl TpeyrojabHUKa

49

BHemnue yrisl TpeyrojabHUKa




KonrtponbHas pabora no teme

50 "ITapayienpHble MpsiMblE, CYMMa yTJIOB
TpeyrojbHHUKa"

51 OKpy’KHOCTB, XOPZBI U JUAMETP, UX
CBOMCTBA

52 KacaTrenpHast K OKpyKHOCTH

53 OKpy»XHOCTb, BIICaAHHAs B yroOJI

54 OKpy’KHOCTb, BIIUCAHHAS B YI'OJI

55 ITonstue o 'MT, npumenenue B 3aavax

56 ITonsitue o 'MT, npumenenue B 3a1avax
buccekTpuca u cepeIMHHBII

57 NEPIEHANKYJISIP KaK TEOMETPUIECKHE
MecTa TOUeK

53 OKpy’KHOCTb, OIIMCAaHHAs OKOJIO
TpeyrojbHUKa

59 OKpy’KHOCTb, OIIMCAaHHAs OKOJIO
TpPEyrojabHUKA

60 OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIbHUK

61 OKpy»XHOCTb, BIMCaHHAas B TPEYTOJIbHUK

62 [Ipocrerinue 3a7a4u HAa TOCTPOCHUE

63 IIpocreiimne 3a1a4m Ha TOCTPOEHUE
KonTponbHas paboTta 1o reme

64 "OKpy>XKHOCTh U KpyT. ['eoMeTpuueckue

nocTpoeHus"




[ToBTOpeHMe u 06001IIeHNE 3HAHUIA

65 OCHOBHBIX IIOHATHH U METOJOB Kypca 7 1
KJjlacca
66 Nrorosas koHTposbHAs paboTa 1 1
[ToBTOpeHME U 0000IIEHNE 3HAHMIA
67 OCHOBHBIX IIOHATHI U METOJOB Kypca 7 1
KJjlacca
[ToBTOpEeHKE M 000OIICHUE 3HAHUIA
68 OCHOBHBIX IOHSTHI U METOJOB Kypca 7 1

Kiacca

OBIIEE KOJIMYECTBO YACOB I1O

68 4 0
I[TPOTPAMME
8 KITIACC
KosmnyecTBo 4yacoB
Ne J:
Tema ypoka Kontpoabubie  IIpakTnyeckue
n/n Bcero u3
padoThI padoThI
1 [Tapamienorpamm, ero Npu3Haku U CBOMCTBA 1
2 [Tapannenorpamm, ero Npu3HaKu U CBOMCTBA 1
3 [Tapannenorpamm, ero Npu3HaKu U CBOMCTBA 1
YacTtHble cily4yau napajjiesiorpaMMoB
4 (MpAMOYTOJBHUK, pOMO, KBAJpAT), UX 1

MIPU3HAKU U CBOMCTBA




YacTHble citydan napajuieJIorpaMMoB

5 (MPsIMOYTOJILHUK, POMO, KBaapaT), UX
IIPU3HAKHU U CBOMCTBA
YacTHble ci1y4yan napajiesiorpaMMoB

6 (MpsIMOYTOJILHUK, POMO, KBapaT), UX
IIPU3HAKHU U CBOMCTBA

7 Tpaneuus

8 PaBHOOOKast ¥ IpsIMOYTOJIbHAS Tpaneuun

9 PaBHOOOKast ¥ IpsIMOYyTOJIbHAS Tpaneuun

10 MeTtoJ1 yIBOCHHS MEIUaHBI

11 LlenTpanbHas CUMMETPUS

12 KonTponbHas paboTta 1o reme
"YeThIpEXyTroabHUKN"

13 Teopema Paneca u Teopema o
IPONOPIUOHATIBHBIX OTPE3KaX

14 CpenaHsist TUHUS TPEYTOJIbHUKA

15 CpenHsist TUHUS TPEYTOJIbHUKA

16 Tpanenus, e€ cpeqHss TMHUA

17 Tpaneuus, e€ cpenuss IMHUA

18 [IponopuroHanbHbIE OTPE3KU




19

[IponoprronanbHbIE OTPE3KH

20 [lenTp Macc B TpEyTroJbHHUKE

21 [TonoGHBIE TPEYTOIBLHUKH

22 Tpu npu3Haka moao0ust TPEYroJbHUKOB

23 Tpu npusHaka nogo0ust TPEyroJIbHUKOB

24 Tpu npusHaka nogo0usl TPEyroJIbHUKOB

25 Tpu npusHaka nogo0usl TpEyroJIbHUKOB

2% [Ipumenenue nogo0us MpU peLIeHUN
NPaKTUYECKUX 3a/1a4

7 KonrponsHas padora no reme "[lomo0HbIE
TpeyrojabHUKN"

73 CaolicTBa I0IIAAEH T€OMETPUUECKUX
buryp

29 DopMyJibl IS TUIOIAAN TPEYToJIbHHKA,
napaenorpaMma

30 DopMyJIbl IS IIOUIAAN TPEYTOIbHHKA,
napasuiesorpaMma

31 DopmyJibl IS TUIOIAAN TPEYToJIbHHKA,
napaenorpaMma

1 DopMyIibl IS TUIOIAAN TPEYToJIbHHKA,
napasuieJorpaMma

3 DopMmyJibl Ui IIOLIAAN TPEYTOIbHHKA,
napauenorpaMma

34 Brruucnenue mionianen CIoKHbIX Quryp




35 [Tnomanu uryp Ha KierdaToir Oymare

36 [Tnomaau nomoOHBIX huryp

37 [Tnomaau nogoOHBIX GUTYp

38 3aga4M ¢ IPaKTUUYECKUM COJICPKAHUEM

39 3a7a4u ¢ IPaKTUUYECKUM COJIEPKAHUEM

40 Pemenue 3ama4 ¢ momMoIis0 MeToaa
BCIIOMOTaTeNbHOM 10N

41 KoHnTtponbHas padora o teme "[lmomraap"

42 Teopema [Tudaropa u e€ npumeHeHue

43 Teopema IIudaropa u e€ npumeHenne

44 Teopema [Iudaropa u e€ npumeHenue

45 Teopema [Iudaropa u e€ npumeHenne

46 Teopema [Iudaropa u e€ npumeHenne
Omnpenenenre TPUrOHOMETPUIECKUX
(GYHKIHMI OCTPOTro yriia npsIMOyTroJIbHOTO

47 TPEyroJIbHUKA, TPUTOHOMETPUYECKUE
COOTHOIIEHUS B MPSMOYTOJIEHOM
TPEYroJbHHUKE

48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO




KonrtponsHas pabora no Teme "Teopema

51
[Mudaropa u Havana TpUroHOMeTpun"

57 BrircanHble U IEHTpPaJIbHbIE YIJIBI, YOI
MEXK]ly KacaTeIbHON U XOp0H

53 BrnucanHble ¥ HEHTpaIbHbBIE YIJIBI, YTOJ
MEXK]ly KacaTeIbHON U XOp10H

54 Bnucannble v nHeHTpaibHbIE YIJIBI, IO
MEXy KacaTeJIbHOW U XOpAOU

55 Vrasl MeXAy XOpIaMHu U CEKYILIUMH

56 VYribl MeXAy XOpAaMH U CEKYLIUMHU
Bnucannbie n onucaHHbIe

57 YETBIPEXYTOIHUKH, UX IPU3HAKU U
CBOMCTBA
BnucanHble 1 onMcaHHBIE

58 YEThIPEXYTOJbHUKHU, UX IPU3HAKYU U
CBOMCTBA
Bnucannble 1 onucaHHbIe

59 YETBIPEXYTOJIBHUKH, UX IPU3HAKU U
CBONCTBA
IIpumeHeHne CBOMCTB BIMCAHHBIX U

60 ONMCAHHBIX YETBIPEXYTOJIBHUKOB IIPH
PEILICHNN T€OMETPUYECKUX 3a1a4
[IpumeHeHne CBOMCTB BIMCAHHBIX U

61 OIIMCAaHHBIX YETBIPEXYTOJIBHUKOB IIPU
pELIeHNH T€OMETPUYECKUX 3a/1ad

62 B3anMHOe pacnonoxeHue 1Byx
OKpY’KHOCTEH, 00I111e KacaTeabHbIe

63 Kacanue oxpyxHocTen




KonrponbHas padora no teme "Yrisl B

64 OKpYXHOCTHU. BiicaHHbIe U OIIMCAHHbIE 1 1
YETBIPEXYTOJIbHUKN"
65 [ToBTOpEHNE OCHOBHBIX MTOHATUN U METOJIOB 1
KypcoB 7 u 8 Kj1accoB, 00001IeHre 3HAHUI
66 [ToBTOpEHNE OCHOBHBIX MTOHATUH U METOJIOB |
KypcoB 7 1 8 Ki1accoB, 0000IIEHUE 3HAHUI
67 Hrorosast KoHTpoOIbHAs paboTa 1 1
68 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB |
KypcoB 7 u 8 Kj1accoB, 0000111eHne 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[MTPOIT'PAMME
9 KITACC
KosmnuecTBo yacos
Ne A
Tema ypoka Kourpoabusie = IlpakTHyeckue
n/n Bcero u3
padoThI padoThI
| OrnpeneneHne TPUTOHOMETPHUECKIX |
¢bynkuit yrimos ot 0° 1o 180°
2 DopMyIIbl IPUBEAECHUS 1
3 Teopema KOCUHYCOB 1
4 Teopema KOCMHYCOB 1
5 Teopema KOCMHYCOB 1
6 Teopema cuHyCcOB 1




TeopeMa cuHyCcOB

Teopema cuHycoB

Haxoxc;[eHHe OJIMH CTOPOH U BCJIIMYUH YTJIOB

9
TPEYroJIbHUKOB

10 Pemenue TpeyroabHIUKOB

11 Pewenne TpeyrosbHUKOB

12 Pewenne TpeyrosbHUKOB

13 Petienue TpeyroiabHUKOB

14 [IpakTHueckoe NpUMEHEHUE TEOPEM CHHYCOB
1 KOCHHYCOB

15 [IpakTHueckoe NpUMEHEHUE TEOPEM CHHYCOB
1 KOCHHYCOB

16 KonrtponbHas pabdora no treme "Pemienue
TPEYrOJIbHUKOB"

17 [TonsiTHe 0 MpeobpazoBaHUU TOAOOUS

13 CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX
¢buryp

19 CoO0TBETCTBEHHBIE 3IEMEHTHI MOA00HBIX
buryp
Teopema 0 IpoU3BEAEHUH OTPE3KOB XOP/,

20 TeopeMa O MMPOU3BEACHUU OTPE3KOB
CEeKYIIUX, TeOpeMa O KBajipaTe KacaTeabHON
Teopema 0 IpoU3BEAEHUH OTPE3KOB XOP/,

21 TeopeMa O MIPOU3BEAECHUN OTPEZKOB

CEKYIIIHX, TEOpEMa O KBaJipaTe KacaTeabHON




TeopeMa 0 Npou3BEACHUHN OTPE3KOB XOP/I,

22 TeOpeEMa O IMTPOU3BEAECHUN OTPEZKOB
CEKYILUX, TEOpeMa O KBaJipaTe KacaTeabHOU

” [IpumeHeHne TeopeM B pelICHUHN
TEOMETPUUECKUX 3a/1a4

24 [IprMeHeHre TeopeM B peIICHUH
F€OMETPUUYECKHX 3a]1a4

75 [IpuMeHeHne TeopeM B peleHun
FeOMETPUUYECKUX 3a/1a4
Kontponbhas paboTa o reme

26 "IIpeoOpa3zoBanue nogo0us. MeTpudeckue
COOTHOIIEHUS B OKPY>KHOCTH"

7 Onpenenenue BeKTOpoB. PU3NUECKUI 1
T€OMETPUUYECKHUI CMBICT BEKTOPOB

)3 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO

29 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHCIIO

30 CnoxeHue ¥ BbIYUTaHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHCIIO

31 Pa3znoxxenue BekTopa no 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM

32 KoopanHate! BekTopa

1 CkansipHO€ IPOU3BE/IEHUE BEKTOPOB, €TO
IIPUMEHEHUE JJIs1 HaX0XKJIEHUS IJTUH U YTJIOB

34 CkansipHO€ IPOU3BE/IEHUE BEKTOPOB, €TO
IIPUMEHEHUE JJIs1 HaX0XKJICHUS IJIUH U YTJIOB

35 Pewrenue 3a1a4 ¢ mOMOLIBI0 BEKTOPOB




36

Pemrenune 3ama4d ¢ IOMOIIBIO BCKTOPOB

[IpumeHneHne BEKTOPOB i pellIeHus 3a1a4

37
bu3uKu

38 Konrponsnas padora no reme "Bekropsr”

39 JlexapToBbl KOOpIMHATHI TOUEK Ha
IUIOCKOCTH

40 VYpaBHeHue npsimon

41 YpaBHeHue npsMoit

42 YpaBHEHHE OKPY>KHOCTHU

13 Koopaunatsl Touek nepeceueHus
OKPYXHOCTH U NPSIMOU

44 Meroa KOOpAMHAT NPU PELIEHUN
FeOMETPUUYECKUX 33/1a4, MPAKTUYECKUX 3a]au

45 MeTto KOOpAMHAT NIPU PELLIEHUN
FeOMETPUUYECKUX 33/1a4, MPAKTUYECKUX 3a]1a4

46 Meroz KOOpAMHAT NPU PELLICHUU
TEOMETPUUECKUX 3a/1a4, IPAKTUYECKUX 3a1a

3

47 KonTponbhas pabota no teme "JlekapToBbl
KOOPAMHATHI Ha TJI0OCKOCTH"
[IpaBuiibHBIE MHOTOYTOJIBHUKH, BEIYUCIIEHHUE

43 Y ’
UX DJIEMEHTOB

49 Yucno z. [InuHa OKpyKHOCTH

50 Yucno n. J{nrHa okpyKHOCTU

51 JlnHa 1yru OKpy»KHOCTH




52

Panuannas mepa yrna

53 [Imomaae kpyra, CEKTOpa, CErMEHTA

54 [Imomaae kpyra, CEKTOpa, CErMEHTa

55 [Imomane kpyra, CEKTOpa, CErMEHTa

56 [TonsiTHE O NBUYKEHUU IIIOCKOCTU

57 [TapamienbHbIN IEPEHOC, TOBOPOT

58 [TapamiensHbIN IEPEHOC, IOBOPOT

59 [TapajtenbHepli IEPEHOC, TOBOPOT

60 [TapaienbHbIN IEPEHOC, IOBOPOT

61 [IpumeHeHue ABMKEHUI IPU PEIICHUH 3a/1a4
Kontponbhas pabota mo temam

62 "[IpaBUNIbHBIE MHOTOYTOJIbHUKHU.
OKpyXHOCTb. [[BUKEHUS MITOCKOCTH"
[ToBTOpEeHME, 0600IICHNE, CHCTEMATH3AIUS

63 3HaHuU. 3MepeHne reoMeTpuIecKux
BeNM4KH. TpeyronbHUKA
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

64 3HaHuil. [lapannensHsle u
NEePIEeHIUKYIIIPHbIE TIPSIMbIE
[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS

65 3HaHUUA. OKPY>KHOCTb U KPYT.

I'eomerprueckue nocTpoeHus. YIJbl B
OKPYKHOCTH




[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

66 3HaHUK. BrimcanHble U ONUCaHHbBIE 1
OKPYKHOCTH MHOT'OYTOJIbHHKOB
67 Wrorosas koHTposbHas paboTa 1
68 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 1
3HAHUHU
OBHIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME




MMPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM NPOT'PAMMBI

7 KITIACC
Kon .
IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTO 00111ero0 00pa30BaHuUsA
pe3yjabTarTa
6 I'eomerpus
Pacrio3naBaTh U3yueHHbIE TeOMETpUYECKUEe QUTYPBI, ONPEIEIATh UX B3aUMHOE
6.1 pacmojokeHue, N300paxaTh FT€OMETPUICCKHE (DUTYPBI, BHIIOIHSITH YSPTEKH 110
' YCJOBHIO 33/1auu. MI3MepsATh TUHEHHbIE U YITIOBbIE BEIMYMHBL. PemaTs 3agaun Ha
BBIYHMCIICHHUE JIJTUH OTPE3KOB M BEJIMYUH YTJIOB
Jenats rpyOyto OIIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMUMH MPEJAMETOB B peabHOM
6.2 KU3HU, pa3MEPOB MPUPOAHBIX 00BEKTOB. PaznuuaTth pasmepsl 3TUX 00BEKTOB MO
MOPSIIKY BEJIMYUHBI
6.3 CTpouTh 4epTekKHU K TEOMETPUUYECKUM 3a/1auaM
64 [Tonb3oBaThcs NMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh IPU3HAKU
' Y CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 337124
65 [IpoBOUTH JOTHYECKHE PACCYKACHHUS C HCIOJIB30BAHHEM T'E€OMETPUUECKHUX
' TeOpeM
[lonb30BaTbcs MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX  TPEYTOJbHUKOB,
6.6 CBOMCTBOM  MEIHMaHbl, TPOBEACHHOW K THUIOTEHY3€ MPSIMOYTOJbHOTO
TPEYroJIbHUKA, B PEIIEHUH T€OMETPUUECKHUX 3a/1a4
OmnpenensaTs napaielbHOCTh MPSIMBIX C IOMOIIBIO YTIIOB, KOTOpPBIe 00pa3yer ¢
6.7 HUMU cekymas. OnpenensTs napayuieIbHOCTh IPSIMbBIX ¢ TOMOIIbIO PAaBEHCTBA
pPacCTOSTHUM OT TOYEK OJHOM IPSIMOU 10 TOYEK APYTOM MPsSMOU
6.8 Pemate 3amaun Ha KeT4aTon Oymare
[IpoBOAUTH BHIYUCIICHUS M HAXOAUTH YUCIOBBIC M OyKBEHHBIC 3HAUCHHSI YTJIOB B
F€OMETPUYECKHUX 3aJadaX C HMCIOJIb30BAHHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
6.9 MHOTOYTOJILHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX IPHU IEPECEUYCHUH IBYX
napajuieJIbHbIX MPSAMBIX CeKyllel. PemaTs npakTHuecKue 3a1a4i Ha HaX0XKJICHHUE
YIJIOB




6.10

Brnagers mnoOHSATHEM TEOMETPUYECKOTO MecCTa TOYeK. YMETh ONpelessiTh
OMCCEeKTpUCY yria W CEepeAUHHbIH MEepPHeHAUKYJISIp K OTpPEe3Ky Kak

reoOMCTPHUICCKUC MECTA TOUYCK

6.11

@opMyIMpOBaTh ONpPEAEICHUS OKPYKHOCTM MU Kpyra, XOpAbl M JIuaMerpa
OKPY>KHOCTH, TMOJIb30BAaThCS UX CBOMCTBAMHU. YMETh NMPUMEHSATH 3TU CBOMCTBA

IIPY pELICHUH 3a]a4

6.12

Biagete moHATHEM ONMCAaHHOM OKOJIO TPEYrOJbHUKA OKPYXHOCTH, YMETh
HaxonuTh €€ ueHTp. Ilomp3oBaTbes akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOR
TPEYroJibHUKa IMEPECEeKaroTCs B OJHOM TOUKE, MU O TOM, 4YTO CEpPEAUHHBIC

MEePIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE

6.13

6.14

Bilamers moHATHEM KacaTelabHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOH O
NEPIEHIUKYJIAPHOCTH KacaTeIbHON U pasinyca, IPOBEIEHHOTO K TOUKE KaCaHMsI

ITonp3oBaThCs HpOCTCﬁH.IPIMH TCOMCTPUUCCKUMU HECPABCHCTBAMH, IIOHUMATb UX

MIPAKTUYECKUM CMBICT

6.15

HpOBOI[I/ITB OCHOBHBIC TCOMCTPUYCCKUC IMMOCTPOCHUA C MOMOINBIO HHUPKYJISA U

JINHEHKU

8 KUIACC

Kox
NpoBepsieMoOro
pe3yJjbTara

HpOBepﬂeMble NMPEAMETHBIC PE3YJbTAThI OCBOCHUSA OCHOBHOM
06p330BaTeJ'll)HOﬁ nporpaMmmMmbl OCHOBHOT'O 001ero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

Pacno3naBath OCHOBHBIC BUBI LIeTI:IpéX}/T OJIbHHUKOB, nux OJICMCHTHI,

IIOJIb30BATHCS MX CBOMCTBAMU IpU pCUICHUH TCOMETPHUICCKUX 3adaY

6.2

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHUsI MEANAaH TPEYTroIbHHUKA (LIEHTPa Macc)

B pCHICHUU 3a1a4

6.3

Bitagers noHsATHEM CPEIHEH JTMHUU TPEYTOJIbHUKA U TPAllCLUU, IPUMEHATD UX
CBOMCTBAa IIpU pEIIEHWH TeoMeTpudeckux 3anad. llomp3oBaThCcsi TeopeMon
Qayieca U TEOPEMOM O NPONOPLMOHAIBHBIX OTPE3KaX, NPUMEHATh MX JUIA

PEIICHUSA NPAaKTUYCCKUX 3aJ1a4d

6.4

[IpumeHsTh npU3HAKU MOAOOMS TPEYTOJbHUKOB B PEIIEHUU T€OMETPHUYECKHX

3aga4

6.5

[Tonp3oBatbess  Teopemoit Iludaropa mast pemieHHs TeOMETPUYECKUX U
IIpaKTHYeCKUX 3anad. CTpOUTh MAaTEMaTHYECKYI0 MOJEIb B INPAKTHYECKUX

3agadax, CaMOCTOATCIbHO ACIaTh qepTéxc 1 HaXOJUTh COOTBCTCTBYIOIUC NJIMHBL

1



6.6

Biagers mOHATHMSAMHM CHHyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yrjia
IIPSIMOYTOJIBHOTO TPEyToJIbHUKA. [10J1630BaThCs STUMH MOHATUAMMU U1l PELICHUS

MPAaKTUYCCKUX 3aaa1

6.7

Beruncnsate (pa3nuuHbIME CHOCOOAMHM) IUIOMIAAh TPEYTOJbHUKA W TUIOIIATU
MHOTOYTOJBHBIX GUryp (MOJIB3ysCh, TA€ HEOOXOAMMO, KaIbKYJISTOPOM).

IIpuMeHATH NOy4YEeHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax

6.8

BnageTs NOHATHSMY BIMCAHHOTO M LIEHTPAJIBHOIO YIJIa, HCIIOJIB30BATH TEOPEMBI
O BIMCAHHBIX YyIJIaX, yrjdaXx MEXAYy XOpAaMH (CEeKyIIMMH) U YIJe MEXKIY

KacaTeJIbHON M XOpJ0W IIPU PEIIEHUU TeOMETPUUECKHX 3a1a4

6.9

BJ'Ia,Z[CTB IIOHATHUCM OIIMCAHHOI'O tIeTpréXerJ'H:HI/IKa, MMPUMCHATDb CBOMCTBaA

OIIMCAaHHOT'O ‘IGTBIpéXYFOJIBHI/IKa Ipu pCUICHUU 3aaa4

6.10

[IpuMeHsATh MOMYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENN JJs 3aJad peajJbHOM MKU3HM M IPOBOJIUTH COOTBETCTBYIOILIKE
BBIYHCJICHHSI ¢ MPUMCHCHHEM IOJ00OMS W TPUTOHOMETpHUH (TIOJB3YSCh, TIC

HE0OXOAMMO, KATBKYJIATOPOM)

9 KJIACC

Kox
MPOBEPAEMOro
pe3yjabTarta

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOM IPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHusA

6

6.1

I'eomerpus

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPBIX YIJIOB, HAXOAUTh C UX MOMOIIIBIO
pa3iauyHble  DJIEMEHThl  MPSMOYIOJBHOTO  TpPEyroibHUKa  («pelieHue
MPSIMOYTOJIBHBIX TPEyroJIbHUKOB»). HaxonuTe (C MOMOUIbIO KaJIbKYJISATOpA)

AJIMHBI U YTJIbL JJIA HETAOIMYHBIX 3HAYCHHUH

6.2

Ilons30BaThCs (bOpMy.]'IaMI/I NPUBCACHUA W OCHOBHBIM TPHIOHOMCTPHUYCCKUM
TOXACCTBOM AJI1 HaXOXIACHUA COOTHOIIECHU MCXKIAY TPUTOHOMETPUYCCKUMU

BCINYHNHaAMH

6.3

6.4

Hcnons30BaTh TEOpEMBI CMHYCOB M KOCHMHYCOB JUISl HAXOXJACHMS Pa3IMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHHE TPEyroJbHUKOBY»), NMPUMEHATh UX HpPHU

PCHICHUU IT'COMCTPUUCCKHUX 3a/iaYd

Bnanets moHsATusSIMH mpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX 3JEMEHTOB
noo0HbIX (uryp. Iloap3oBaTecs cBOMCTBaMU OA00HS TPOU3BOJIBHBIX (pUTyD,

YMETh BBIYMCIATH JJIMHBI U HAaXOAWUTh YIJIbl Y MOA0OHBIX (uryp. IIpumensrs




CBOWCTBa MMOJOOMS B MPAKTHYECKUX 3ajayaX. YMETh NPHUBOJUTH MPUMEPHI

MOJO00HBIX (PUTYD B OKpPY’KAIOIIEM MHpE

6.5

Ilons30BaThCs TCOpECMaMu O IMPOU3BCACHHUHN OTPC3KOB XOpJd, O MPOU3BCACHHUUN

OTPC3KOB CCKYIINX, O KBaApaTe KacaTeJIbHOM

6.6

ITonp30BaTbesl BEKTOpaMU, MIOHUMATh MX T€OMETPUUYECKUN U PU3HMUECKUIl CMBICT,
MPUMEHSTh UX B PELICHUU T€OMETPUUYECKHX U (pru3nyeckux 3aaad. IIpumeHsTs

CKaJIIpHOC MPOU3BCACHUEC BCKTOPOB JIA HAXOXKJACHUA OJIMH U YTIJIOB

6.7

Ilons30BaThCs MCTOAOM KOOpAUHAT HaA IJIIOCKOCTH, IPUMCHSATH €T0 B pCIICHUU

rCOMCTPHUYCCKUX U MPAKTUICCKUX 3a1a4

6.8

Biagers NOHATHAMM IPAaBUIBHOTO MHOIOYTOJBHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI YT OKPY’KHOCTH M PaJlMaHHON MEPBHI yIiia, yMETh BBIYUCIIATH IUIOIA/Ib

Kpyra 1 €ro JacTew. HpI/IMCHHTB IMMOJIYYCHHBIC YMCHH B ITPAKTHYCCKHX 3adadax

6.9

HaxomuTeh ocM WM LEHTPHl CUMMETpUH (GUTYp, TPUMEHSTH JBHKECHUS

IJIOCKOCTH B MPOCTEHIINX CIIydasx

6.10

HpI/IMerITB IMOJTYYCHHBIC 3HAaHHA Ha MPAKTUKE — CTPOHUTbL MATCMATHUYCCKUC
MoaCiIn I 3aJad peaHBHOﬁ JKM3HU HW TIMPOBOAHUTHL COOTBCTCTBYIOIIUC
BBIUUCJICHUA C IPUMCHCHHEM HO,Z[O6I/I$I U TPpUTOHOMETPHUYCCKUX (I)YHKI_II/Iﬁ

(MoB3ysICh, T/Ie HEOOXOUMO, KaJIbKYJIATOPOM)

HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 ['eomerpus
HauanpHbie nousaTus reometpun. Toudka, npsMasi, OTpE30K, JIyd. YTros. Buasl yrios.
6.1 Beprukanbable U cMexHbIE YIUIbl. bruccekTpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[TapannenbHOCTh U NEPIEHANKYJIIIPHOCTD IPSAMBIX
6.2 Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWMCTBAa oOceBOW cuMMmeTpuu. Ilpumepsr
' CUMMETPHUH B OKPY’KAOILIEM MHPE
63 OCHOBHBIE TOCTPOEHHSI C MOMOIIBI LUPKYJIA U JUHEWKU. TpeyronbHuK. BeicoTa,
' MenraHa, OMCCEeKTpUca, UX CBOICTBA
6.4 PaBHOOeApeHHBIN U paBHOCTOPOHHUI TpeyroybHUKU. HepaBeHCTBO TpeyroabHUKa




65 CBolicTBa M MNPU3HAKH PABHOOEAPEHHOTO TpeyrojbHUKa. IIpH3HaKu paBeHCTBA
’ TPEYTrOJIbHUKOB
6.6 CBolicTBa ¥ MPU3HAKU MapaJJIEIbHbIX OpsiMbIX. CyMMa yIJIOB TpeyrojibHUKa. BHelHue
' YIJIBI TPEYTOJIbHUKA
[IpssMoyrosbHbIN TpeyrobHUK. CBOKMCTBO MEUAHBI PSIMOYTOIBHOIO TPEYTOJIbHUKA,
6.7 IPOBEAEHHON K TUNOTEHY3€e. [Ipu3Haku paBeHCTBa MPSIMOYTOJIBbHBIX TPEYTOJIbHHUKOB.
[IpsAMOyToJIbHBIN TPEYroNbHUK C YriioMm B 30°
HepaBeHcTBa B reomMeTpuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE
6.8 JOMaHOM, Teopema O OonblieM yriae W OOJbIIEH CTOPOHE TPEYTrOJbHHUKA.
[lepnenauKyIsip ¥ HaKJIIOHHAs
6.9 I'eomerpuyeckoe mecto Touek. buccekrpuca yria M cepelMHHBIA NEPIEHIUKYJIISAP
. OTpE3KY KaK Fr€OMETPUUECKHE MECTa TOUEK
6.10 OKpyXHOCTh U KpYyT, XOpJa U AUAMETp, UX CBoWcTBa. B3auMHOe pacnosnoxxeHue
' OKpY’KHOCTH U npsiMoid. KacarenbHas 1 ceKyias K OKpy»KHOCTH
6.11 OKpyXHOCTb, BIICaHHAas B yroj. BrimcanHas u onvcaHHasi OKPYKHOCTH TPEyTOJIbHUKA
8 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
6 I'eomerpus
6.1 UYeteipéxyronbHuki. [lapasuienorpamMm, €ero npu3sHaku U CBOMCTBA
6.2 [TpstmoyTONbHUK, pOMO, KBaJpaT, MX MPU3HAKU M CBOMCTBA
6.3 Tpamnenus, paBHOOOKas Tparnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpaneuus
64 Merton yasoenust meauansbl. Llentpanbnas cummetpus. Teopema Paneca u Teopema o
. MPOTMOPIIMOHATIBHBIX OTPe3Kax
6.5 Cpennue TMHUM TPEYTroJdbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tono6ue  TpeyronbHUKOB, Kod(p¢dumument mnonoduss. Ilpusnaku  momobus
' TpeyrojabHUKOB. [IpumeHeHue mogoous Npu pelieHny MPakTHUYEeCKUX 3a7a4
6.7 DopMyIIBI TS TUTIOIIAA TPEYTOJIBHHUKA, TTapalijiesiorpaMMa, poM0Oa U Tpamnerun
6.8 CaoiicTBa momaneil reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIMIAAed MOAOOHBIX
' (uryp
6.9 Brruucnenue mionianei TpeyroJIbHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTON Oymare
6.10 Teopema [Tudaropa. [Ipumenenne Teopems [Tudaropa npu pemeHnn npakTHUIECKUX
' 3a/1a4




6.11

CuHycC, KOCHMHYC, TaHI'€HC OCTpPOro yrja IHpsIMOYTOJIBHOIO TpeyrojbHUKa. OCHOBHOC
TPUTOHOMETPUYECKOE TOXKACCTBO. TpuroHomeTpuueckue GyHkiuu yriaos B 30°, 45° u
60°

BrnucanHble ¥ IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOM U XOPAOU. YTIIbI MEXIY

612 XOpJIaMH U CEeKYLIUMHU
6.13 BnucanHble U onycaHHbIE YETHIPEXYTOJIBHUKH
614 B3anmuoe pacnonoxenue AByX OKpyxHocTed. Kacanme oxpyxHocterd. OOmue
' KacaTeJIbHbIE K JIBYM OKPY>KHOCTSAM
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAeP:KAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, TaHreHc yriioB or 0 mo 180°. OCHOBHOE TpPHUIOHOMETPUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
62 Pemenne TtpeyronpHukoB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. Penienue
' MPAKTUYECKUX 3a/1a4 C HCII0JIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpaszoBanue nogodus. [lomoOre COOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o npousBeieHMH OTPE3KOB XOP/, TEOPEMBI O TPOU3BEACHNUN OTPE3KOB CEKYIIHX,
' TeopeMa O KBaJipaTe KacaTeabHOU
BexTtop, anuHa (MOIysb) BEKTOpa, COHANpPAaBICHHBIE BEKTOPBI, IPOTHUBOMOJIOKHO
6.5 HaIpPaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIUU HaJl
BeKTOpaMHu. PaznokeHue BeKTopa Mo ABYM HEKOJIMHEAPHBIM BEKTOpaM
6.6 Koopaunarer BekTopa. CKalsipHOE€ NPOU3BEJEHUE BEKTOPOB, IPUMEHEHHUE JUIA
' HaXO0X/I€HUs JJIMH U YIJIOB
JlekapTOBbl KOOpPJIMHATHI HA IUIOCKOCTH. YPAaBHEHHS NPSIMOM W OKPY>XKHOCTH B
6.7 KOOpAMHATaX, IEPEeCEUYeHUEe OKPYXKHOCTEH M MpsAMBIX. MeTon KOOpAMHAaT M €ro
MIpUMEHEHNE
6.8 [IpaBHUIBHBIE MHOTOYTOJIBHUKHU
6.9 JlnnHa okpykHocTu. ['pagycHas W paauaHHass Mepa YIua, BBIYMCIEHUE JUIMH JyT
' OKPYKHOCTEHN
6.10 [Inomanp kpyra, ceKTopa, CerMeHTa
611 JIBIDKEHHMSI TUIOCKOCTU M BHYTPEHHHUE CUMMETPUU QUTYP (JIEMEHTapHbIE MPEICTABICHHS).
' [TapannensHbiit nepenoc. [loBopot

A\



HNPOBEPAEMbBIE HA OI' 10 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM pPe3yIbTaTaM 0CBOEHHSA
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
Ha ocHOBe PI'OC

YMeHune onepupoBarh NOHATHSIMU: MHOXKECTBO, IIOJMHOXECTBO, ONEpaIM HaJ
MHO’KE€CTBaMU; YMEHUE OIepUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, nepeso,
[IUKJT, IPUMEHSTh UX IPU PEIICHUH 3a/1a4; YMEHUE HCIIOIB30BaTh IpadruecKoe
MPEACTABICHNE MHOKECTB /ISl ONIMCAHUSI pEaIbHBIX MTPOLIECCOB U SABJICHUM, ITPU

pelIeHNH 3a1a4 U3 IPYTUX YIeOHBIX TPEIMETOB

YMeHHe omnepupoBaTh IOHATUSMH:  OINPEICICHHE, aKCHOMa, TeopeMma,
JIOKa3aTeJIbCTBO; YMEHHUE PAaclO3HABATh MCTHHHBIE WU JIOXKHBIE BBICKA3BIBAHUSA,
MIPUBOAUTH PUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHWUS W OTPHUILIAHMS

BBICKA3bIBaHUI

YMeHue onepupoBaTh MOHATHUSMU: HATypallbHOE YHCIO, MPOCTOE M COCTABHOK
YHCII0, ACTUMOCTb HATypallbHbIX YHCEN, NPU3HAKU JEIMMOCTH, LEJI0E€ YHUCIIO,
MOJYJb 4YHCIia, OOBIKHOBEHHAs IpoOb U JAecATUYHas OpoOb, CTaHAAPTHBIA BHJ
qlclia, palMOHAIbHOE YHUCIO, HPPALMOHAIBHOE YMCIO0, apumeTnyeckuit
KBaJIpAaTHBI KOPEHb; YMEHHUE BBITIONHATH JIEHCTBUS C YHCIAMH, CPaBHHUBATh U
YIOPSIOYMBATh YWCJA, NPEACTABIATh YHCIA HAa KOOPAWHATHOM MPSIMOI,

OKpYTJIATH YHCJia, YMCHHC NCJIATh IIPUKUAKY U OLICHKY pC3yJibTaTa BBIYUCIICHUI

YMeHue onepupoBaThb HOHATHSAMM: CTENEHb C LEJIbIM  [OKa3aTeseM,
apudmeTnyeckuil KBaJpaTHBI KOpPEHb, MHOTOWIEH, ajiredpanyeckas IpoOb,
TOX/IECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOH CTENECHH OOJbIIE €IHHUIIBI;
YMEHHE BBIMOJHATE pacy€Thl M0 (opMyIiaM, IpeoOpazoBaHUs LEbIX, IPOOHO-

palMOHATIBHBIX BEIPAXKEHUI U BBIPAXKEHUH C KOPHIMHM, PAa3JI0KEHUE MHOTOUJICHA
Ha MHOKHTEITH, B TOM YHCJIE C HCITOJF30BaHUEM (POPMYIT Pa3HOCTH KBaIPaTOB U

KBaJpara CyMMbI U pa3HOCTHU

YMeHHne onepupoBaTh NOHATHSAMH: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOMU
IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABCHCTBO C IIEPEMEHHON; YMEHHE
pemiate JUMHEHHBIE W KBaJpaTHbIE YpaBHEHMs, JAPOOHO-paIOHaTbHbIE
YPAaBHEHUS C OJHOW IIEPEMEHHOM, CUCTEMBbl JBYX JIMHEHHBIX YpPaBHECHUU,
JMHENHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJPATHbIE U APOOHO-pALlIOHAJIbHBIE
HEPaBEHCTBA C OJHOU IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX

npeaAMETOB MW IMNPAaKTHYCCKHUX 3aJad; YMCHUC HMCIIOJIb30BaTh KOOPAHWHATHYIO




NPSAMYIO U KOOPAWHATHYIO TIOCKOCTb JUIs H300paKeHUs PELIeHUH YpaBHEHUH,

HCPaBCHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMU: QPYHKIUS, Tpaduk GyHKINH, HYJIH QYHKITUH,
MPOMEXKYTKH  3HAKOIOCTOSIHCTBA, TIPOMEXKYTKHA BO3pacTaHus, yObIBaHUS,
HauOoJpIllee W HaWMeHbIllee 3HA4YCHUs (YHKIUHM, yMEHHE OIEePUPOBATH
MOHSITHSIMH: TIPSIMAast TIPOTIOPIIMOHATBHOCTD, TUHEHHAST PYHKIIHS, KBaIpaTHYHAS
GbyHkmsi, oOpaTHas TPOMOPIMOHAILHOCTh, Tapabona, rurmepOosa; yMeHue
CTpOUTH rpauKu PYHKIIHIA, UCTIOTB30BaTh TPaQUKH JJIsl OTPEACICHUS CBOWCTB
MPOIIECCOB U 3aBUCUMOCTEH, JIJISl PEIICHHS 33]1a9 U3 IPYTHX YYSOHBIX MTPEIMETOB
W peaNbHON J>KW3HM, YMEHHE BBIpaXaTh (OpPMyJIaMU 3aBUCUMOCTH MEXIY

BCINYNHaMHU

YMeHue omnepupoBaTh MOHATHUSAMU: TIOCICIOBATEIIEHOCTD, apu(MeTndeckas u
reoMeTpuyecKas IPOTrPECCUi; yMEHHE UCTIONB30BaTh CBOICTBa
MOCJIeIOBATEIBHOCTEH, (POPMYIIBI CyMMBI U OOIIETO YieHA MPHU PEIICHUH 3a/1a4,

B TOM YHCJIC 3a/1a4 U3 JPYTrux y‘-IC6HLIX npeaMETOB U peanLHoﬁ JKHU3HHU

YMeHue penate 3aauy pa3HbIX THIIOB (B TOM YHCIIE HA MPOLEHTHI, I0JIH U YacTH,
IBUKCHHE, padOTYy, IIEHYy TOBAPOB U CTOMMOCTb IMOKYTIOK M yCITyT, HAJIOTH, 3aa4H
u3 oOjacTu ympaBieHHs JHYHBIMH W CEMEWHBIMH (PUHAaHCAMU); yMEHHE
COCTABJISITh BBIPAKECHUS, YPAaBHECHMs, HEPABEHCTBA W CHUCTEMBI IO YCJIOBHIO
3aJlauM, MCCIEJ0BaTh MOJYyYEHHOE pelIeHHe U OIEHUBATh MPaBAONOJI00HOCTh

IMMOJIYUYCHHBIX PE3YyJIbTAaTOB

YMmeHue omnepupoBaTh MHOHATUSAMU: (uUrypa, TOUKa, OTPE30K, HpsAMas, Iyd,
JIOMaHasl, yroj, MHOTOYTOJIbHUK, TpPEyrojbHHK, PpaBHOOCAPEHHBIH MU
PAaBHOCTOPOHHUN TPEYTOJIbHUKH, IPSMOYTOIbHBIM TPEYrOJIbHUK, MEAUaHa,
OucCeKTpuca W BBICOTA TPEYroJbHUKA, YETHIPEXYTOJbHUK, Mapajliesorpamm,

poMO, NpSAMOYTOJbHHUK, KBaApaT, Tpameuus; OKPYKHOCTb, KpyT, KacaTellbHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTypaMy; yMEHHUE pelaTh 3aa4u, B TOM

4uciie U3 NOBCEAHEBHOM JKHM3HM, HAa HAXOXICHHE IEOMETPUYECKMX BEJIHYUH C

IPUMEHEHHEM M3YUYEeHHBIX CBOMCTB (puryp u pakToB

10

YMeHue — omepupoBaTh — MOHSATHSAMHU:  PaBEHCTBO  (uryp,  paBeHCTBO
TPEYTOJIbHUKOB; apaJUIEIbHOCTh U MEPIEHANKYIIPHOCTD MPSMBIX, YTOJ MEXITY
NPSMBIMH, TIEPICHIUKYJIISAP, HAKIIOHHAS, IPOEKLIUs, 1o100ue Guryp, nogo0HbIe

TPEYTrOJIbHUKHA, CHMMETPUS OTHOCUTEIIBHO TOYKM U HPSIMOM; yMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO M Mojpobue (uryp, mapauieabHOCTb U

MEPIEHIUKYISAPHOCTD MPSIMBIX B OKPY>KAIOLIEM MHUPE

11

YMmenue ONCpHUPOBATH IMOHATHAMU: NJIMHA, PACCTOAHUC, YTOJI (BGJII/I‘-II/IHa yria,

CUHYC ¥ KOCHHYC YTIJIa TPE€yTOJIbHUKA), TUIOIIA/b; YMEHHE OLICHUBATh Pa3Mephl




12

NPEIMETOB U OOBEKTOB B OKPYXAIOIEM MHUpPE; YMEHHE MPUMEHATh (POpMYyJib
[epuMeTpa MU IUIOIAAM MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH M ILIOLIAIN

Kpyra, oObeMa MpPsSMOYTOJbHOTO MapajuiesieNuNea; yMEHUE NPUMEHSTh
MIPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYrOJIbHUKA
teopemy Ilucaropa, TpUrOHOMETPHUYECKHE COOTHOIIECHHUS JUIS BBIYHCICHHS

JUTUH, PACCTOSTHUM, TUTOIIaeH
YMeHue n3o0paxarh miockue Gurypsl 1 ©X KOMOMHAIIMH, TPOCTPAHCTBEHHBIC

Gurypel oT pyKH, C HOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX

CpEaCTB 110 TCKCTOBOMY WJIM CUMBOJIbHOMY OITMCAHUIO

13

YmMmenue OIICPHUPOBATL TMOHATHAMU: HPAMOYroJibHadgd CHCTCMAa KOOpPAWHAT,
KOOPpAWHATBI TOYKHU, BEKTOP, CyMMa BEKTOPOB, ITPOU3BCACHHUEC BCKTOpPA HA YHCJIO,
CKaJIIpHOC IPOM3BCACHUC BCKTOPOB; YMCHHUC MCIIOJIB30BATh BCKTOPBI U
KOOpAUHATBI IJIs1 MPCACTABJICHHA AJaHHBIX M PCIICHHUA 3a/la4, B TOM YHCIIC H

APYTUX y4eOHBIX MPEIMETOB U pealbHON )KU3HU

14

15

YMeHue onepupoBaTh NOHATHUSAMU: CTOJOUMKOBBIE M KpPYIOBbIE JHarpaMMbl,
TabNIUIBI, cpeqHee apupMeTHUecKoe, MearaHa, HauOoJybliee U HaMMEHbIIEe
3HAYEHUs, pa3Max YHCIOBOro Habopa; yMEeHHe N3BIEKaTh, HHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh MHQOpPMAIIMIO, TMPEACTAaBICHHYIO B TabiuMumax M Ha
JyarpamMmax, OTpaskarolyto CBOWCTBA U XapaKTEPUCTUKU PEATIbHBIX MPOIIECCOB

n ﬂBJ'IeHHfI; YMCHHUE PAaCIIO3HABATh U3MCHYUBLIC BEJIMUUHBI B OKPYKAIOIICM MUPEC

YMeHue  onepupoBaTh  HOHATHSAMM:  CIy4yaiHbI — ombIT  (Clay4alHBINA
9KCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (IJIIEMEHTAapHBIA HMCXO0J) CIy4yailHOro
OIbITA, CIy4yailHOe COOBITHE, BEPOATHOCTh COOBITHS; YMEHHE HaXOAUTh
BEPOATHOCTH  CIy4yallHBIX COOBITMM B ONBITAX C PAaBHOBO3MOXKHBIMH
JJIEMEHTApHBIMM ~ COOBITHSIMM;  yMEHHE  pelmarbh  33Jadyd  METOAOM
OpPraHU30BAHHOTO Mepedopa U ¢ UCTOIb30BAaHUEM MIPaBUIIA YMHOXKEHUS; YMEHUE
OLIEHMBATh BEPOSTHOCTU PEAIbHBIX COOBITUH U SIBIEHUH, MOHUMATh pOJb
IIPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI B OKPY’KaIOIIEM MHPE U
B JKW3HHU; 3HAKOMCTBO C MOHSATHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIHMX YHCEI U €ro POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BBIOMpaTh TOAXOMSIINA HW3YyYCHHBIH METOA IS PEIICHUS 3aadH,
MIPUBOJIUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU,

pacro3HaBaTh MNPOSIBJICHHE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, OIMUCHIBATH
OTJACJIbHBIE  BBIJAIOLIMECS PE3YJbTAThl, IIOJYYECHHBIE B XOJ€ pPa3BUTHUSA

MAaTEMAaTUKN KaK HAyKH, IIPUBOAUTE MPHUMEPEI MaTEMATHICCKHUX OTKpI)ITI/II\/’I n ux

aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU




HEPEYEHDb 3JIEMEHTOB COIEPKAHUA, IPOBEPAEMbBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 HarypanbsHbie u niensie yncna. [Ipu3Haky 1e1uMOoCTy HEeIbIX YHCel
1.2 OOBIKHOBEHHBIE U IECATUYHBIE APOOU, POIIEHTHI, 0ECKOHEUHbIE IEPHOUIECKHUE TPOOH
1.3 Parmonanbheie uncna. ApupmMeTndecKkre onepanny ¢ paiuoHaIbHBIMHA YHCIaMU
1.4 JeiicTButenpHble yncna. ApudpMeTHIEeCKHe ONepalui ¢ JeHCTBUTEIbHBIMUA YUCIIaAMU
s [TpuOmk€HHBIE BBIUMCICHMSI, TIPaBUJa OKPYTJICHHS, MPUKHIKA U OILEHKa pe3yibTara
. BBIYHMCIICHHU
2 Anrebpandeckue BhIpaXKCHUS
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMHU)
55 Cremnenp ¢ nenbiM nokaszareneMm. CTeneHb C pallMOHAIBHBIM MoKaszareieMm. CBOHCTBa
. CTENEHU
23 MHorounensl
24 Anrebpanyeckast 1poOb
5 s ApudpmeTnueckuii KOpeHb HaTypajlbHOM creneHu. JlelcTBUA C apuPMeTHYECKUMU
' KOPHSIMHM HaTypaJbHOMN CTETIEHU
3 YpaBHEeHHs U HEPABEHCTBA
3.1 Lenbie u IpoOHO-palOHANbHBIE YpaBHEHUA. CHCTEMBI U COBOKYITHOCTH YpaBHEHUI
3.2 Lenpie u npoOHO-palMoHaNTbHBIC HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
33 Penrenne TeKCTOBBIX 3amau
4 YucnoBble NOCIE10BATEIIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs ITOCJIEA0BATEILHOCTEN
4.2 Apudmernueckas 1 reomeTpuueckas nporpeccu. @opmyia CIOKHBIX MPOLECHTOB
5 DyHKIHUH
OyHkIMs, crnocoObl 3ananus ¢yHkuuu. I'paduk ¢ynxiuu. O6nacTe ompeneneHus u
- MHOKeCTBO 3HaueHu ¢yHkuuu. Hymu @ynkumun. IIpomexyTkun 3HaAKOIOCTOSIHCTBA.
o [IpomexxyTk MOHOTOHHOCTH (pyHKIMHM. MaKCUMyMbl ©W MHUHHUMYMBl (DYHKIHH.
Haubonbiiee n HanMeHblIee 3HaYeHUE (DYHKITUU HA POMEKYTKE
6 KoopauHats! Ha MpsAMON U TUNIOCKOCTH




6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH
7 | I'eomerpus

7.1 ['eomeTpuyeckue GUTypbl U X CBOUCTBA

7.2 | TpeyroapHUK

7.3 MHOroyrojasHuKu

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3MepeHne reoMeTpuueCcKruX BEJIUYUH

7.6 Bexkrops!l Ha I0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA

8.1 | OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 Komb6unaropuka

8.4 MHuoxecTBa

8.5 ['padmr

YYEBHO-METO/JUYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYUEBHBIE MATEPUAJIBI TSI YYEHUKA

* Maremaruka. ['eometpusi: 7 - 9-¢ kimaccel: 0a30BbI ypoBeHB: yueOHUWK; 14-¢ m3manHwue,
nepepadotanHoe, 7-9 kmacc/ Atanacsn JI.C., byry3zo B.®., Kamomues C.b. u np.,

AKHI/IOHCpHOC O6HI€CTBO «HBI[&TCJ'IBCTBO «HpOCBeHleHI/IG»

METO/JIUYECKUE MATEPUAJIBI IJI51 YUUTEJIA

* JlocTmwkeHne MeETampeaMETHBIX pE3yJbTaTOB B paMKax M3YyYCHHS MPEIMETOB
MaTeMaTU4YecKoro 010ka (OCHOBHOE o01iee 00pa30BaHKE) : METOAMYECKUE PEKOMEH AN
/J1. O. Pocnoga, E. E. Anekceena, E. B. bynko ; mox pexn. JI. O. Pocnopoii. — M. : ®I'EHY

«HHCTHTyT CTpAaTCIrun pa3sBuTUA o6pa3013aH1/151»



e Cucrema OIICHKM JIOCTHXKEHHH IUIAHUPYEMBIX IPEAMETHBIX pe3yJIbTaTOB OCBOEHUS
y4yebHoro npeamera «MaremaTtukay: metoandeckue pekomenaanuu / [JI.O.Pocnosa, E. E.
AnekceeBa, E. B. byuxko]; Iloxg penmakuueir JI. O. Pocnooit. —M.: ®I'BHY «UHCTUTYT
CTpaTeTUH Pa3BUTHs 0OPa30BaAHUS)

* Meroauueckue pexoMeHAAIMU MO0 (HOPMHUPOBAHHMIO (PYHKIIMOHATHHOM T'PaMOTHOCTH
oOyyaronuxcst 5-9 KilaccoB ¢ HMCHOJBb30BaHUEM OTKPHITOrO OaHKa 3aJaHui Ha LUPPOBOU
iaTgpopMe Mo IMIECTH HAMPABICHUAM (PYHKIIMOHAIBHOW IPAMOTHOCTH B y4eOHOM IIpoliecce

W JUI1 TPOBEACHHS BHYTPUIIKOIBHOTO MOHUTOPHHIA (HOpMUPOBaHUS (PYyHKIHOHATHHOU
rpamoTHOCTH oOy4aromuxcs / mof pen. I'. C. Kopanepoii. M: ®I'BHY «ucTuTyT crpateruu

pa3Butus oopazoBanusi PAO»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HHTEPHET

https://myschool.edu.ru/
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