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INOACHUTEJIBHASA 3AIINCKA

['eomMeTpusi Kak OJWH U3 OCHOBHBIX pAa3/EJIOB LIKOJIbHOW MAaTEMAaTHKH,
UMEIOIINIA CBOEH IIeNbi0 00ECTIeYNTh M3Y4YeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M B3aUMHOE pACIIOJIOKEHUE, ONUPAaeTCss Ha  JOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHHs T€OMETPUM Ha YPOBHE OCHOBHOI'O
oO1ero 00pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIONIMIICS YUYUTCS MPOBOJUTH
JIOKA3aTeNIbHbIE PACCYKJICHUS, CTPOUTD JIOTHUYECKUE YMO3aKIIIOUEeHHMs, JOKA3bIBATh
VCTUHHBIE YTBEPXKICHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJIeHHs «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IIPU3HAKOB,
bopMyIMpOBaTh OOPATHBIE YTBEPKICHUSI.

Bropoii 1enpt0 u3yyeHUs TE€OMETpPUU SABJISIETCS HCHOJb30BAHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KAaK MATEMaTHYECKUX, TaK M MPAKTUYECKHX 3ajady,
BCTPEYAOIIMXCS B peanbHOM ku3HU. OOydarouuiics AODKEH HayYUuThCs
OIpeeIUTh T€OMETPUUECKYI0 (DUTYpy, ONHUCATh CIOBaMH JaHHBIA UYepTEX HIN
PUCYHOK, HAWTH IJIOLIAh 3€MEIBHOTO y4acTKa, pACCUUTATh HEOOXOIUMYIO JITUHY
ONTOBOJIOKOHHOTO KabOeysi uiau TpeOyemble pa3Mepbl rapaxa Jjisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOPAsl, BHIYUCIMUTENIbHAS JIMHUSA B U3yYEHUU TE€OMETPHUH.
[Tpu pemienny 3ama4 MPaKTUYECKOTO XapaKTepa OOYyYaIOUIUIICS YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJEIM PEANbHBIX JKU3HEHHBIX CHUTyallMi, IPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJIEKBATHOCTbH MOJYYEHHOTO PE3YJIbTATA.

KpaiiHe BakHO NOMYEPKUBATH CBSA3M T'€OMETPUU C JAPYTMMH Yy4eOHBIMU
npeaMeTaMi, MOTHBHUPOBATh HCIIONIB30BaTh OMPEICICHUS T€OMETPUUECKUX PUTYD
U TOHATUH, JIEMOHCTPUPOBATh NPHUMEHEHHE TOJYYEHHBIX YMEHUH B (U3UKE U
TEXHUKE. OTU CBA3M HauOosiee SpKO BUIHBI B Temax «BekTopb,
«Tpuronomerpuueckue cooTHOIEHUD», «Meton koopauHat» u «Teopema
[Tudaropar.

Yuebnpiii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3feibl
comepxkanusi: «l'eomerpuueckue Qurypsl M uUX CBOWCTBa», «l3Mmepenue
F€OMETPUYECKUX  BEIWYUH», «JleKapTOBbl KOOpPAMHATBI HAa IUIOCKOCTH,
«BekTopb», «J[BrxkeHus miiockoctny, «IIpeodpazoBanus mogoousy.

Ha nsyuenue yuebHoro kypca «I'eomerpus» orBoaurcs 204 yaca: B 7 kiiacce
— 68 vacoB (2 yaca B Henento), B 8 kiacce — 68 vacoB (2 yaca B Henelno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHME OBYUYEHUA
7 KUIIACC

Hauanbnbie nonstus reomerpun. Touka, mpsmas, OTpE30K, Jdyd. Yo Buasl
yriioB. BeprukanbHble U cMmexHble yriabl. buccekrpuca yria. Jlomanas,
MHOTOYyroJibHUK. [[apannenbHOCTh U NEPIEHAUKYIISIPHOCTD IPSIMBbIX.

Cummerpruunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOM CHUMMETPUH.
[IpuMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOILBI LUPKYJIS U JIMHEHKH. TpeyronbHUK.
BricoTa, Mennana, 6uccekTpuca, MX CBOMCTBA.

PaBHOOEApEeHHBIN M PaBHOCTOPOHHUW  TpeyrojbHukH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBolicTBa ¥ TNpU3HAKA PABHOOECAPEHHOTO TpeyroibHuKa. I[lpu3Haku
PaBEHCTBA TPEYIOJIbHUKOB.

CBoICTBa ¥ IPU3HAKU NapaJUIEIbHbIX MPsAMbIX. CyMMa yIiiOB TPEYrOJIbHUKA.
Bremnue yriel TpeyroibHuKa.

[IpsiMOyrofibHbIA  TpeyroiabHUK. (CBOWCTBO MEIHAHBI MPSAMOYTOJIBHOIO
TPEyroJIbHUKA,  IPOBEAEHHOM K  runoreHys3e. lIpu3Haku  paBeHCTBa
NPSIMOYTOJIbHBIX TPEYTOJIBbHUKOB. [IpsIMOYronbHBII TpeyronbHUK ¢ yriioMm B 30°.

HepaBeHcTBa B reoMEeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbpIIeEM YIyie U OOJIbIIEH CTOPOHE TPEyTOJIbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yrina W CEpeAUHHBIN
NEPNEHINKYJIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

OKpyHOCTP M Kpyr, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3amMHOe
PacCIIOJIO)KEHUE OKPYKHOCTH M npsiMo. KacarenmbHas M cekyas K OKPY>KHOCTH.
OKpy>KHOCTb, BIIMCaHHAas B Yroi. BrnucanHas W onuMcaHHas OKPYKHOCTH

TPEYTroJIbHUKA.
8 KUIACC

YeroipéxyronbHuku. [lapamienorpamm, ero npu3Hakd U cBoucTBa. YacTHbie
Cllyyau NapajjiesiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBajJpaT), WX MNpPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamnemnus, €€ CBOMCTBA M MPU3HAKH.
[IpssMOyrosbHAS Tpanenus.

Meton ynBoenuss menuansl. LleHTtpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O MPOMOPLUMUOHAIBHBIX OTPE3KaAX.

CpenHure TMHAM TPEyTroJIbHUKA U Tparnenuuu. LIeHTp macc TpeyroiabHuKa.

[Tonobue TtpeyronpHUKOB, Ko3(pduument mnogodus. [Ipusnaku momoOus
TpeyroJibHUKOB. [IpuMeHeHne noqooust mpu pelieHny NPaKTUYECKUX 3a]1ay.



CpoiicTBa miom@aaei reomeTpudeckux Guryp. DopMynbl Ui TUIOLIAAN
TpeyrojibHHKa, MapaienorpaMma, pomOa u tpanenuu. OTHOIIEHHE IUIOLIaAeH
oA00HBIX GUTyp.

Boruncnenue mioniase TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permeHun
MPaKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TAaHT€HC OCTPOro yrIJjia MHPsIMOYTOJBHOIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpPUrOHOMETpUUECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BrincanHble M LEHTpalbHBIE YIJIbI, YIOJI MEXKJY KacaTeabHOW U XOPAOM.
Yriel  MexIy XopJaMHM M CEeKyIUMMH. BrmcaHHble M ONKMCaHHbIE
YEeThIPEXYTOJbHUKN. B3auMHOe pacnosiokeHue AByX OKpykHocTeil. Kacanue
okpy>kHocTel. OO1IMe KacaTelbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc ymioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. POPMYIIbI TPUBEACHUS.

Pemienne TtpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakThueckux 3ajad ¢ HCIOJIb30BAHWEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noo6usi. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEAECHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bektop, inHa  (MOAyidb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpamu. PasnojkeHue BEKTOpa MO JABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHatsl BekTopa. CKalgpHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHME JIJIS1 HAXOXKIACHUS JJIVH U YTJIOB.

JlekapToBBl KOOPAMHATHI HA IJIOCKOCTH. Y PAaBHEHHUsI NPAMOU U OKPY>KHOCTHU
B KOOpJAMHATAX, MEPECECUCHUE OKPYKHOCTEH M IpsIMbIX. MeToa KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJNBHHUKM. JlnMHA OKpy:KXHOCTH. I'panycHas w
paauaHHas Mepa yrIia, BBIUMCIEHUE JUIMH Ayr OKpyxkHOocred. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEeHUs TUIOCKOCTH M BHYTPEHHUE CUMMETpUH (Guryp (djaeMeHTapHbIe
npenacrasiienus). [lapamnenssiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHMS MPOrpaMMbl  ydueOHOro Kypca
«I"'eoMeTpus XapaKTepu3yrOTCs:

1) naTpuoTHYeCKOe BOCIIMTAHME:

NPOSIBIECHUEM MWHTEpeca K TMPOUNUIOMY M HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHIXKEHUSIM  POCCHMCKUX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMAaTHUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITHUX
TOCTIKCHUN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U PeaM3aliu ero
npaB, TMPEJCTABICHUEM O MaTeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHU, MPOLEAYpP T'Pa)KJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPaKTUYECKHUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHUHUIIOB B IESITEILHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTU€ B PEIICHUUM NPAKTHUUYECKUX 3aj]ay
MaTeMaTUYECKOW HaMpaBICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KM3HU IS YCHENTHOW MpogecCHOHAIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HECHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K  OMOILIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPUSTHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEUICHUN, PacCyXIEHUU, YMEHHUIO BUJIETh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTauuel B JEATEIbHOCTH HAa COBPEMEHHYI) CHUCTEMY HAay4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o01lecTBa, MOHMMAHWEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeJIoBeUYeCKOU
JEATENIbHOCTH, ATANoOB €€ Pa3BUTHUS UM 3HAYMMOCTH JJISI Pa3BUTHS IUBHIM3ALINH,
OBJIQJICHUEM SI3IKOM MaT€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpeACTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIbCKON
NeATEeIbHOCTH;



6) ¢usuuyeckoe BocnmuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBLHOI0 0/1aroNOyYHUs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (340pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryjspHas (Qusnveckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBIKA pPE(QICKCUHU, TNPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa JIPyroro YeIoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHUEHTAlMEld HAa MPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUIS PELICHUs 3a7a4
B 00JIACTM COXPAHHOCTH OKpY>KaroUIell Cpelpl, IJAHUPOBAHUS MOCTYIKOB U
OLICHKM MX BO3MOXXHBIX IIOCJIEICTBUM UIsI OKPY’KAIOLIEH Cpeipl, OCO3HAHUEM
ri100aabHOro XapakTepa 3KOJOTHYECKUX MPo0JieM U MyTel UX peleHus;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHAM COLUMAJIbHON U NMPUPOJIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSAX HEOIPEACIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO IEATEIIBHOCTD, B TOM YMCIIE
YMEHHME YUUThCA y IPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITEIBbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUN U3 ONBITA IPYTHX;

HEOOXOIMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHMM, B TOM YHCIE
dbopMyIUpOBaTh UJIEU, TOHATHSA, TUTIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeQUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATD
CTPECCOBYIO CHUTYyallMI0 KakK BbBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pELIeHUs U JAeUCTBUs, (OPMYJIHPOBATH M OLICHUBATh PHUCKU U
HOCJEeACTBUSL, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIC y4eOHbIe 1eiiCTBUS

ba3oBble JJoruyeckue 1eicTBUA:

e BBUIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTeMaTHUYECKUX
O00BEKTOB, TOHATHHA, OTHOIICHWH MEXIy IMOHATUAMH, (OPMYIHPOBATH
OTpeNeNeHUs]  TOHITHH, YCTAaHABIMBATh  CYIICCTBEHHBIH  MpPHU3HAK
Kjaccu(uKanuu, OCHOBAaHUS i OOOOIIEHHWS U CpaBHEHUS, KPHUTEPUU
IIPOBOJIMMOTO aHAIHN3a;

e BOCIPUHUMATH, (OPMYJIMPOBATH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIHHBIE W OTpHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHEIE;



BBISBISITD ~ MAaTEMAaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpoTHUBOpeUMsi B (akTax, JaHHBIX, HAOJIOJIEHUSAX U YTBEPKICHUSIX,
[peIaraTb KpUTEPUU JJIsl BBIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;
JienaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIFOUEHUH 110 aHAJIOTHH;

pa30upaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPSAMbBIE U OT
IPOTUBHOIO), NPOBOAUTH CAMOCTOSITEIBHO HECIOXHBIE JOKAa3aTeIbCTBA
MaTeMaTUYeCKUX (aKToB, BBICTPAWBATh APryMEHTALNIO, IPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIE PACCYKIEHUS;
BbIOMpaTh crmoco0 pemieHuss y4eOHOM 3amayn (CpaBHUBATh HECKOJBKO
BAapUAHTOB pEIICHUs, BBHIOMpaTh HauboJiee MOAXOMAIUN C y4ETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccie10BaTe/IbCKHE 1eCTBUA:

UCIIOJI30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopmynupoBaTh BOMPOCH, (PUKCUPYIOUINE MPOTUBOPEUYHE, MpPOodIIEeMy,
CaMOCTOSITEJIbHO ~YCTaHaBJIMBAaThb HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOJUTH [0 CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHY HECIOXHBIN
AKCIIEPUMEHT, HEOOIBIIOE HCCIIEJOBAHUE 110 YCTAHOBJIECHUIO OCOOEHHOCTEM
MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKIY CO00ii;
CaMOCTOATENFHO (POPMYIHPOBATH 000OIIEHNUS W BBIBOJBI MO pe3yJibTaTaM
OPOBEAEHHOIO HAOIIOACHUS, HMCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOYKHOE pA3BUTHE IpOIECCa, a TAaKXKE BBIJBUIaTh
IPEIIOJI0KEHUS O €0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH  HEJJOCTATOYHOCTh M H30BITOYHOCTh MH(GOpPMAllUMM, JaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3aauH;

BbIOMpaTh, aHAIM3UPOBATH, CHCTEMATHU3UPOBATh M HHTEPIPETHPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

BbIOMpaTh (oOpMy NpPEACTaBICHUA HHPOPMAUU U WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuMarpaMMmamMu, HWHOM Trpapukod H UX
KOMOWHAIIMSIMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALMMU [0 KPUTEPHUSM, MPENT0KEHHBIM
yUUTENEeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHbIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

BOCIIPpUHUMATL U q)OpMy.]'H/IpOBaTB CYXXKICHUA B COOTBETCTBUU C YCIOBUAMU
H 1OeJIsIMH1 O6I].[€HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUS



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B X071 00CYXIIeHUs 3a7aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJIeMBbl, peIIaeMoi 3a1auu, BbICKA3bIBaTh HJIEH, HAICIEHHBIC HA MOMCK
pEIIeHHUs], COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIPYTUX
YYaCTHUKOB JAMAaNora, OOHApyXMBAaTh Pa3jiHuMe M CXOJCTBO TMO3HINN, B
KOppEeKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPEICTaBIATh  pe3yJbTaThl  pEIIeHUs  3a/ayw, IKCIIEPUMEHTA,
UCCIIeI0BaHUs, POEKTA, CAMOCTOSATEIBLHO BBIOMPATh ()OPMAT BHICTYILJICHUS
C YU€TOM 3aJa4 NPE3EHTALNH U OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBUTyIbHOU
paboTHI PU PEIICHUH YYECOHBIX MATEMATUYECKUX 3a]1aY;

NPUHAMATH 1EJIb COBMECTHOW JESATEIBHOCTH, IJIAaHUPOBATh OPTaHU3AIHIO
COBMECTHON palOThI, pacmpeaensiTh BUIb pabOT, JOrOBApUBATHCH,
00CyIaTh MPOIECC U Pe3yabTaT paboThl, 0000MAaTh MHCHHUS HECKOJIbKHIX
JIFO/IEH;

y4acTBOBaTh B TPYNMHOBBIX (opmax paboTel (0OCykacHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMBI U IPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOOPAMHHUPOBATH CBOU JEHCTBUS C JAPYTMMH YICHAMH KOMAaHJbI,
OLICHHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPHUTEPHUSM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA

CaMOOpI‘aHI/I3aIII/IHZ

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJrOPUTM pEIIeHHs 3aaayd (Wiu €ro
4acTh), BBIOMpATh CIOCOO peHIeHHs] ¢ Y4ETOM HMEIOMIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ yYETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTpO.HL, 3MOHHOH3JIbeIﬁ HHTEJIJICKT.

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MIPoLiecca U pe3yJibTara
pelleHns: MaTeMaTHYeCKOM 3a1auu;

OpPEeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUH 3a7a4H,
BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa JIEATEIbHOCTH MOCTABICHHON LENH U
YCIIOBUSIM, OOBSICHATh NMPUUYUHBI JOCTHXKEHUS WM HEIOCTHXKEHUS IIeliH,
HaXOAUTb OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xkoniy oOyuenus B 7 kjacce OOy4YaIOMIMICS TOJYYHUT CIETYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacmo3naBaTh W3ydeHHBIE TEOMETpPUYECKHE (DUTYpBI, ONpEenensiTh WX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TE€OMETpHUYECKHE (QUTYPHI, BBITIOTHSATH
YEpPTEXKU M0 YCIOBHIO 3adauu. M3mMepATs JIMHEHWHBIE W YIJIOBBIE BEJIIMYMHBI.
PemaTe 3a1aum Ha BBIYMCIICHHE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henate TpyOyrO0 OILICHKY JHMHEHHBIX M YTJIOBBIX BEIUYMH MPEIMETOB B
peaTbHON JKM3HU, Pa3MEpOB MPHUPOAHBIX OOBEKTOB. Paznmduarh pasMepsl ATHX
00BEKTOB T10 TTOPSJIKY BETUYUHBI.

CTpouTh 4epTEXKHU K FTEOMETPUUYECKUM 3a/1a4aM.

[lonp30BaTbCs MpPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MHCIIOJIb30BAThH
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3a/a4.

[IpoBOIUTHE JTOTHYECKHE PACCYNKICHUS C MCIOJIB30BAHHEM I€OMETPHUYECKHUX
TEOPEM.

[lonp30BaTbCsad MMPU3HAKAMU PABEHCTBA NPSAMOYIOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIMAaHbl, MPOBECAEHHOM K  TUIOTEHY3€  IPAMOYI'OJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4.

OrnpenensaTe napawuieIbHOCTh IPSIMBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekywad. OnpenensTe napaielbHOCTh MPSMbBIX C ITOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOU MPSMOM O TOUYEK APYTrOM MPSIMOU.

Pemiats 3aaumn Ha KJieTyaTol Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOJUTh YHUCJIOBbIE U OYKBEHHBbIE 3HAYCHUS
YIJIOB B TEOMETPUYECKUMX 3aJadyax C HCIOJb30BAHMEM CYMMBI  YTJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX MpHU
[IEPECEYCHUH [IBYX IapaJUICIbHBIX IIPSAMBIX CeKyllend. Pemare mnpaxkTtuueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Bnagetp moHATHEM TEOMETPUYECKOrO MECTA TOUYEK. YMETh OIPEICATh
OMCCEeKTPHCY yIJia U CEPEIUHHBIN NEPICHAUKYIIAP K OTPE3KY KaK T€OMETPHUIECCKUE
MECTa TOYEK.

@opmMynUpoOBaTh OMPEAECICHUS OKPYKHOCTHM W Kpyra, XOpJbl U JAHAMETPa
OKPYKHOCTH, ITOJIb30BATHCS UX CBOMCTBAMHU. Y METh MPUMEHSThH 3TH CBOMCTBA MPH
pELICHUH 3a1a4.

Bnagers moHsiTHEM ONKMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY’KHOCTH, YMETH
HaxoauTh €€ ueHtp. [lonb3oBaTbes (akTaMu O TOM, YTO OHUCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp nonsTHEM KacaTeapbHOW K OKPYKHOCTH, MOJIb30BaTHCSI TEOPEMOU O
IIEPIIEHAUKYJIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOUKE KaCaHMUs.



[Tosb30BaThCS MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMH, TOHUMATh
UX IPAKTUYECKAN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MOMOUIBIO LIUPKYJISI U
JINHEWKH.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CJIICIYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTe OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, HX DJIEMEHTHI,
MI0JIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[TpuMeHsATh CBOMCTBAa TOYKHM IMEPECEUEHHUS] MEIMAH TPEYroJibHUKa (LIEHTpa
Macc) B PELICHUH 3a/1a4.

Biiagete nousAtHeM CpelHEW JIMHUM TPEYTrOJbHUKA U Tpameuuu, PUMEHSThH
MX CBOWCTBA NPHU PELIEHUH TeOMETpuuYecKux 3anad. llomp3oBarbecs TeopeMmoi
daneca U TEOPEMOI O IPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX ISl PELICHUS
PAKTUYECKUX 3a]1a4.

[TpumeHsATh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3az1ay.

[Tonb3oBaThcsi Teopemoii [ludaropa ansa pemieHUss TE€OMETPUUYECKUX U
npakTuyeckux 3aaad. CTpoUTh MaTEMaTUYECKYI0 MOJIEIb B MPaKTUYECKHUX
3aJlayax, CaMOCTOSITENIBHO J€JIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JJIUHBI.

Biagetp nOHATMSMH CHHycCa, KOCHMHyca M TaHIE€HCAa OCTpOro yria
IPSIMOYTOJIBHOTO TPeyrojbHUKa. 110J1b30BaThCA 3TUMM NOHATUAMU JUIS PELUEHUS
MPAaKTUYECKUX 3a/1a4.

Boeruncnsath (pa3auyHbIMU CIOCOOAMHM) TUJIONIA/Ib TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJIBHBIX ~ (Quryp (monb3ysicb, TIJ€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[TpuMeHATH MOJIyYEHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Biiagete NOHATHMSMH BIMCAHHOTO M LIEHTPAJIBHOIO YIVIA, HCIIOJIb30BaTh
TEOPEMBbI O BIIMCAHHBIX yTiaX, yriax MeXAy XOpAaMH (CEKyUIUMU) U Y€ MEXIY
KacaTeJIbHOM U XOPJIOU IPU PELIEHUHA N'€OMETPUYECKUX 3a1a4.

Biiagete NmoHATHEM ONMMCAHHOIO YETBIPEXYTOJIbHHKA, NMPUMEHSATH CBOMICTBA
ONMCAHHOTO YETHIPEXYTOJbHUKA ITPU PELLIEHUN 3a/1a4.

[IpuMEHATh MONYyYEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKHUE
MOJIENIU JIJIS 3a/1a4 peaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NpPUMEHEHUEM IMOA0OUS U TPUTOHOMETPUM (MOJB3YACh, A€ HE0OXO0AUMO,
KaJIbKYJIITOPOM).

K xonmy oOyuenus B 9 kiacce OOydYarOMIMICS TONYYHT CIETYIOIINE
NIPEAMETHBIE PE3YIIbTATHI:

3HaThb TPUTOHOMETPUYECKHE (YHKIMH OCTPHIX YIJOB, HAXOJIUTh C HUX
NOMOILBIO PA3JINYHBbIE 3JEMEHThl MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA («pEelIeHue



NPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIbIO KaTbKYJIATOPA) JJIUHBI
Y YTJIbI JUTsl HeTAOJTUYHBIX 3HAYCHUH.

[Tonb3oBaThCcs popmMyliaMH MPUBENCHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJACCTBOM JIJIS HAxXOXXJICHUS COOTHOIICHUN MEXJTy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXIEHUS Pa3InYHbIX
AJIEMEHTOB TPEYIroJIbHUKA («PEUIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
pELIEHUH T€OMETPUYECKUX 3a/1a4.

Brnanerp moHsATUSIMH  npeoOpa3oBaHUs  MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HEBIX Guryp. [lomp30BaThCst CBOMCTBaMH MOA00US MPOU3BOIBHBIX
buryp, yMmMeTb BBIUMCIATH JJIUHBI W HAXOAUTh YIJbI y TMOAOOHBIX GUTYP.
[IpuMeHsATh, CBOWMCTBA MOMOOMS B MPAKTHUYCCKHX 3ajadax. YMETh IPUBOIUTH
IpUMEPHI TOJI0OHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpEMAMU O MPOU3BEIECHUH OTPE3KOB XOP[, O MPOU3BEACHUH
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAaMH, MOHMMATh MX TCOMETPUYECKUA W (PU3MUECKHI
CMBICII, MPUMEHATh HMX B PEIICHUH TEOMETPUUECKHX M (PU3MUECKUX 3ajad.
[IpuMeHATH CKaNsipHOE NMPOU3BEICHUE BEKTOPOB JJIsI HAXOXKIACHUS JJIMH U YIJIOB.

[Tonb30BaTbCd METOAOM KOOpPJIMHAT HA IUIOCKOCTH, MNPUMEHSTH €ro B
pEIIEHUY TEOMETPUUYECKUX U MPAKTUYECKUX 3a7a4.

Brnaners NOHATUSIMH MPAaBWIBHOTO MHOTOYIOJIBHUKA, JIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH U PaJMaHHON MEPBI Yria, YMETh BBIUYUCIATH ILJIOIIAb
Kpyra u ero yacted. [I[puMeHsTh 1oyuyeHHbIC YMEHHS B MIPAKTUYECKUX 3a/1auax.

Haxomute ocu (MM MEHTPHI) CUMMETPUU (PUTYP, TMPUMEHSATH IBUIKCHUS
IJIOCKOCTHU B MPOCTEUIINX CIyYasiX.

[IpuMeHATh MONYyYEHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOZENH ISl 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C NpUMEHEHUEM NO0J00MS U TPUTOHOMETPUYECKUX (YHKUMHA (MONb3YySCh, TIE
HEO0OXO0IUMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

[Ipocteitmme reomeTpuueckue GUTYphI U
UX cBoiicTBa. I3MepeHne reoMeTpuaecKux
BETTUYUH

TpeyroabHuKH

[TapamienbHbIe IpsIMBIE, CyMMa yTII0B
TPEyroJbHUKa

Oxpy’KHOCTb U KpyT. [ 'eomeTpuueckue
MIOCTPOEHHUS

[ToBTOpEeHUEe, 06001IeHNE 3HAHUT

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4yacoB

Bcero

14

22

14

14

68

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmnoreka LIOK
https://m.edsoo.ru/7f415e2¢

bubmnoreka LIOK
https://m.edsoo.ru/7f415e2¢

bu6mmorexa [JOK
https://m.edsoo.ru/7f415e2¢

bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e

bubnuorexa [JOK
https://m.edsoo.ru/7f415e2e




8 KUIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

YeThIpEXyrobHUKI

Teopema darneca u Teopema o
MIPOTIOPITMOHAIBHBIX OTPE3KaX, MOJ00HbIE
TPEYTOJIbHUKU

[Lnomans. Haxoxaenue miommaaei
TPEYTOJILHUKOB U MHOTOYTOJIBHBIX (DUTYD.
[Tnomanu mogoOGHBIX huryp

Teopema I1udaropa u Hauana
TPUTOHOMETPUU

VYTiIbl B OKpY>KHOCTU. Brincanusie u
OIMCAHHBIE YETBIPEXYTOJIbHUKH.
KacarenbHble k okpyxHocTu. Kacanue
OKPYXHOCTEU

[ToBTOpeHue, 06001IeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

12

15

14

10

13

68

KonTtpoJabHsbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f417¢18

bubmuoreka [JOK
https://m.edsoo.ru/7f417¢18

bu6mmorexa [JOK
https://m.edsoo.ru/7f417¢18

bubmuorexa [JOK
https://m.edsoo.ru/7f417¢18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417¢18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417¢18




9 KUIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NPorpamMmsl

Tpuronomerpus. Teopembl KOCUHYCOB H
CHUHYCOB. Pemienne TpeyroyibHIKOB

[IpeobpazoBanue momodus. Merpudeckue
COOTHOIIICHHSI B OKPYKHOCTH

Bexkrops!

I[eKapTOBBI KOOpAWHATHI Ha IIJIOCKOCTHU

IIpaBunbHBIE MHOTOYTOJIBHUKH. JlJIMHA
OKPY>KHOCTH U IUIOIIAb KpyTa.
Brruucnenue mnomanein

JIBUKEHUS TUIOCKOCTHU

[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTU3alus
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

16

10

12

68

KonTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [{OK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [{OK
https://m.edsoo.ru/7f41al2c

bubmuoreka [{OK
https://m.edsoo.ru/7f41al2c

bubmuoreka [{OK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
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