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HOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJUMH W3 OCHOBHBIX PAa3/eNIOB IIKOJHHOW MaTEMAaTHUKH, UMEIOLIUN
CBOEH I1IeJIbI0 00ecneunTh W3Y4YeHHE CBOWCTB W pa3MepoB GUTYp, UX OTHOIICHUH U
B3aMMHO€ PACIIOJIOKEHHE, ONMPAETCS Ha JJOTUYECKYIO, I0KA3aTENbHYIO JIUHUIO. L[eHHOCTh
U3YyYEHUS TE€OMETPUU Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs 3aKIIOYAETCS B TOM,
4yTOo OOy4Yarolmuics YYUTCS MPOBOJUTH JOKA3aTENbHBIE PACCYXKICHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIIOUECHHMs, JIOKAa3blBaTh WCTUHHBIE YTBEPXKICHUS U  CTPOUTH
KOHTPHPUMEPHI K JIO)KHBIM, MPOBOJUTH PACCYXKIECHUS «OT MPOTUBHOIO», OTJIMYATh
CBOICTBa OT MPU3HAKOB, (HOPMYIUPOBATH OOpATHBIC YTBEPKIACHUS.

Brtopoii nenbio u3ydyeHnus TeOMETPUU SBIISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
IpU PEIIeHUH KaK MaTeMaTUYeCKHX, TaK W MPAKTHUYECKUX 3aJay, BCTPEUAIOMIMXCA B
peasnibHON Ku3HU. OOy4arolUiicss JOJDKEH HAy4dUThCS ONPEIEIUTh TI'€OMETPHUUYECKYIO
¢Gurypy, onucaTh CIOBaMHU JAHHBIA YEPTEXK WM PUCYHOK, HAWTH IUIOLIAAbL 3€MEIBHOIO
y4acTKa, pacCUUTaTb HEOOXOAMMYIO JUIMHY OITOBOJOKOHHOIO Kalensi Wiu Tpedyemble
pa3Mmepbl rapaxka Jjsi aBTOMOOWJISl. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIIbHAS
JUHUSA B U3ydYeHUM TreoMmerpuu. [Ipum pemeHun 3amad OpakTUYECKOTO XapakTepa
OoOy4arolMiCs yYUTCS CTPOUTh MATEMATHUYECKUE MOJEIN peajbHbIX >KU3HEHHBIX
CUTYAIHil, MPOBOJUTH BHIYUCIIEHUS U OLIEHUBATh a/IECKBATHOCTh MOJYYEHHOIO PE3YJIbTaTa.

Kpaiine Ba)xHO MOAYEPKUBATH CBSI3U TEOMETPUHU C IPYTUMH YUYEOHBIMH MPEIMETAMH,
MOTHBHPOBATh HCIIOJIb30BATh OMNpPEACICHUS TEeOMETpUYECKUX (GUryp U TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE IOJIYYEHHBIX YMEHHM B (PU3UMKE UM TEXHUKE. DTU CBA3M
Haubosee spko BUAHBI B TeMax «Bekropb», «TpUroHOMETpUYECKHWE COOTHOIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

Y4yeOubii Kypc «l'eoMeTpus» BKIIOYAET CJIEAYIOIIUE OCHOBHBIE Pa3felibl
conepxkanusi: «I'eomerpuueckue GpUrypsl u ux cBoicTBay, «M3mMepeHne reoMeTpuyecKux
BEJIIMUUH», «JleKkapTOBbl KOOpAMHATBI Ha IUIOCKOCTW», «BekTtope», «JlBrkeHus
ockoctny, «IIpeodpa3oBaHus Mog00OUS».

Ha uzydenue yuebHoro kypca «I'eomerpusi» otBogutcs 204 yaca: B 7 kimacce — 68
yacoB (2 Jaca B HeJen0), B 8 kitacce — 68 yacoB (2 yaca B HeJiel0), B 9 kinacce — 68 yacos
(2 gaca B HezeO).



COJEP XAHME OBYUYEHUA
7 KIIACC

HavanpHble noHsATHA TeoMeTpuH. Touka, npsmas, OTPE30K, JIyd. YToJ. Buasl yrios.
BeprtukanbHble M CMEXHBIE YyIUIbl. buccekrpuca yria. JlomaHas, MHOTIOYTOJbHHK.
[TapajuienbHOCTD U EPIIEHAUKYIISIPHOCTD MPSMBIX.

CumMmerpuunble Qurypbl. OCHOBHBIE CBOHCTBa OCEBOWM cuMMeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE MOCTPOCHHS C MOMOUIBIO LUPKYJIS U JIMHEWKU. TpeyronsHuk. BricoTa,
MeanaHa, OMCCEeKTpUca, X CBOMCTBA.

PaBHOOEIpEHHBIN 1 paBHOCTOPOHHUI TpEYrojibHUKHU. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa M TpPU3HAKK PABHOOEAPEHHOrO0 TpeyrosbHUKA. [Ipu3Hakum paBeHCTBa
TPEYTOJILHUKOB.

CBoiiCTBA M NPU3HAKA NapAUIEAbHBIX NpsAMbIX. CyMMa YIriaoB TpeyroJbHHKA.
Bremnue yrisl TpeyroiabHuKa.

IIpsAMOYTOJIbHBIM ~ TPEYrOJIbHUK. CBOMCTBO ~ Me€IWaHbl  NIPSIMOYTOJBHOTO
TPEYTOJbHUKA, INPOBEAEHHOW K TrunoreHys3e. lIpu3zHakm paBeHCTBa NpPSAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOIBHBIN TPEYTOJIBHUK C yrioM B 30°.

HepaBeHcTBa B Ie€OMETpUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O [JIMHE
JIOMaHOM, Teopema o OoJblleM yrie u OosblIell CTOpOHE TpeyroybHUKa. [leprnenauKysp
Y HaKJIOHHAs.

['eomeTpuueckoe MecTo ToueK. buccekTpuca yria U cepeIuHHbIA NEPIIEHANKYJIIAP K
OTpE3KYy KaK Fr€OMETPUUECKUE MECTA TOYECK.

OKpy>XHOCTb M KpyTI, XOpAa W JIHWaMeTp, UX CBOWCTBAa. B3amMHOE pacnoiiokeHue
OKpY’KHOCTH U npsaMon. KacarenpHas © cekymas K OKPYKXHOCTH. OKpy>KHOCTB,
BIIMCaHHAasA B yroJl. BnimcanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapammenorpamMm, ero mpu3Haku U CBOMCTBA. YacTHBIE Cilydyan
napajieiorpaMMoB  (MPSMOYTOIBHUK, pPOMO, KBaApar), WX TMPU3HAKK U CBOMCTBA.
Tpanemnus, paBHOOOKast Tpamneius, e€ CBoMcTBa U nmpu3Haku. [IpsmoyronbHast Tparnemus.

Meron yasoenust menuansl. LlentpansHas cummerpus. Teopema Daneca u teopema
0 IPONOPUMOHAIBHBIX OTPE3KaX.

CpenHue MTMHAM TPEYroJIbHUKA U Tparnenunu. LIeHTp macc TpeyroiabHuKa.

[Togobue  TpeyronbHUKOB, Kodpduiment mnomobus. Ilpusnakum  momoOus
TpPEeYroJIbHUKOB. [IpuMeHeHne moqooust mpu pereHny MPaKTUYECKUX 3a/1ad.



CpoiicTBa Twiomazel reomerpuyeckux Quryp. Dopmynbl IS [DIOMIATU
TPEYTroJIbHHUKA, TTapajuienorpaMmma, pomoa u tpanenun. OTHOIIEHUE TIIOMACH MOT00HBIX
buryp.

Boruncienue miomaiei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. [Ipumenenue teopemsl [ludaropa npu pemeHnn npaKTUYECKUX
3aj1ay.

CHHyC, KOCHHYC, TAHT'€HC OCTPOTr0 yIJla IPSIMOYTOJIBHOTO TPEyroiabHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKJIeCTBO. TpuroHomerpuieckue GyHkuuu yrioB B 30, 45 u 60°.

BrnucaHHble M LIEHTPAJIbHBIE YTIIbI, YrOJl MEXAY KacaTEIbHOM M XOpIOH. YTJbI
MEXIy XOpAaMHu U CEKyIIMMU. BriucaHHbIe ¥ OMUCaHHBIE YETHIPEXYToJbHUKU. B3aumHoe
pacmnoyio)KeHHe ABYX OKpykHocTel. Kacanue okpyxHocteir. O0mue KkacaTenbHbIE K IBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriioB oT 0 mo 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYJIIbI TPUBEACHUS.

Pemenue TtpeyronpHukoB. TeopemMa KOCMHYCOB M TeOpeMa CHHYCOB. PemnieHue
IIPaKTUYECKUX 3aJa4 C UCIIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O MHpPOU3BEACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHHH OTPE3KOB
CEKyLIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.

Bektop, nnuHa (MOIyJib) BEKTOpPA, COHANpPABICHHBIE BEKTOPBI, MPOTUBOIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALINN HAJl
BeKTOpaMu. PasfokeHre BEKTOpa MO JIByM HEKOJUIMHEApHbIM BekTopaMm. KoopauHaTsl
BekTOopa. CKaJlIpHOE MPOU3BEJACHHE BEKTOPOB, NPUMEHEHHUE IJIsl HAXOXACHUS JJIMH U
YTJIOB.

JlexkapToBbl KOOpPAMHATBHI HAa IUIOCKOCTH. YPAaBHEHUs NPAMOM U OKPYKHOCTH B
KOOpJIMHATaX, IEPECCYCHHE OKPYKHOCTEH M TpsAMbIX. MeToJa KOOpAMHAT U €ro
PUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJBHUKH. JJIMHA OKpYKHOCTHU. I'pagycHas u paauaHHas Mepa
yTja, BBIYUCIEHUE JJIMH OyT OKpYykKHOCTel. [imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHMsI TJIOCKOCTM W BHYTPEHHUE CHUMMETpuUu Guryp (3j1eMeHTapHble
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTAThl OCBOCHHS MPOrpamMMbl yueOHOro kypca «I'eomeTpusi»
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBJIEHUEM HMHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCHUKWCKOW MaTE€MaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSM POCCHUWCKMX MATEMaTUKOB U POCCUHCKOU
MaTeMaTUYECKOW IIKOJbI, K HMCIOJB30BAHUIO ATHUX JIOCTHKEHUN B APYrMX HayKax H
NPUKJIAJHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA U PeaiM3alli ero Ipas.,
MPEICTABICHUEM O MaTEeMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJIICHUM, TIPOLIEyp TPaKJAHCKOTO oOmecTBa (HampuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHHMIO ATHYECKHX TMPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTIKCHUM HAayKd, OCO3HAaHUEM BaXKHOCTU MOPAIbHO-ITHYECKUX
MPUHLINIOB B AEATEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOI Ha aKTUBHOE yYaCTHE B PEIICHUU MPAKTUUYECKUX 33/1a4 MATEMATUYECKOU
HaIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTHYECKOro 0Opa3oBaHuUs HAa MPOTHKEHUU
BCE OKM3HM JUI1 YCHEIIHOW MNPOPECCHOHAIBHONW JEATEIbHOCTH M pPa3BUTHEM
HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPDOM U TOCTPOCHUEM WHIUBUIYATbHON
TpaeKTOpUH OO0pa30BaHWsA M JKU3HEHHBIX IUJIAHOB C Y4Y€TOM JIMYHBIX HMHTEPECOB U
00I1IeCTBEHHBIX TOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIUOHAIBHOMY U 3CTETUYECKOMY BOCTIPUSITHUIO MAaTEMaTUYECKUX
00BEKTOB, 3a/ay, PpEIICHUN, PaCCYXKJIEHUN, YMEHHIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpHUEHTAIIMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYy4YHBIX MPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, TPUPOIBI M OOIIECTBA, TOHUMAHUEM
MaTEeMaTUYECKON HAayKU Kak c(hepbl 4eTOBEYECKOM JESITEIBHOCTH, ITANOB €€ pa3BUTHA U
3HQUYUMOCTU JUISl Pa3BUTUS LMBUJIM3AIMU, OBJIAJACHUEM S3bIKOM MaTEeMaTUKU U
MAaTEMATHYECKON KYJIbTYpOUM KaK CPEICTBOM MO3HAHUSI MUPA, OBJIAJICHUEM MPOCTECHIITUMU
HaBBIKAMU HCCJIE0BATEIBCKON JIESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (QopMHUpPOBaAHUE KYJbTYPbl 310POBbS M
IMOIMOHAJILHOTO 0JIaronoJIyYns:



TOTOBHOCTBIO NPUMEHATh MATEMATHYECKUE 3HAHWS B MHTEPECAX CBOErO 370POBBS,
BEJCHUS 3JI0pOBOro oOpa3a >KM3HM (310pOBOE NHTaHUE, COAJIAHCHUPOBAHHBIM PEXUM
3aHATUN M OTABIXA, peryiisipHas (uznyeckas akTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA
pedekcun, MpU3HaHUEM CBOETO IIPpaBa Ha OMIMOKY M TaKOIo Xe MpaBa APYroro 4eaoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTalUWEld Ha NPUMEHEHHWE MAaTEeMaTUYECKHX 3HAHWM [Jis pEelleHHs] 3a1ady B
00JacTl COXPaHHOCTU OKpYKAIOIIEeH Cpelbl, MJIaHHUPOBAHUS TOCTYINKOB M OLEHKU HUX
BO3MO>KHBIX ITOCJIEJICTBUI 111 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM IJI00aNIbHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEW UX PEIICHUS;

8) aganTanusa K N3MEHSIOIMMCS YCJIOBHAM COLUAIBHON M IPUPOJAHOI Cpeibl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAaKTHUECKYIO JEATEeIbHOCTh, B TOM 4YHCJIE YMEHHE
YUUTBCS Y JAPYTUX JIOAEH, mpuoOpeTaTb B COBMECTHOM JEATENIbHOCTH HOBBIE 3HAHUA,
HABBIKM U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HaHUH, B TOM 4ucjie (OPMYIHPOBATH
UJeH, MOHATHUS, TUIIOTE3bl 00 OOBEKTAaX W SBJICHHSIX, B TOM YHUCIIE PaHE€ HEU3BECTHBIX,
0CO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIPHUHHUMATh CTPECCOBYIO
CUTYAILIMIO KaK BbI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMBIE PEILICHUS
U AecTBuUs, GOPMYIMPOBATH U OLIEHUBATH PUCKU U MOCIIENICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jornueckue aeiicTBUA:

e BBIABIKATH M XAapaKTepU30BaTh CYILIECTBEHHBIE IIPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, MOHATHM, OTHOLIEHMH MEXAY TMOHATUAMH, (GOPMYJIHPOBATH
OIpe/eNIeHUs] IOHATUHN, YCTaHABIMBATh CYLIECTBEHHBIA MPU3HAK KiIaccU(UKaLNH,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHSI, KDUTEPUHU TPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATH U MPEOOPA30BBIBATH CYKJECHUS: YTBEPAUTEIbHbIC
U OTpHILIATEIbHbIC, €IMHUYHbIC, YACTHBIE U O0IINE, YCIOBHbIC;

e BBUIBIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U NPOTUBOpPEYUsS B
dakTax, JaHHBIX, HAOJIOACHMSIX U YTBEPXKICHUSX, MpeasiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

e J€naTh BHIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPKIACHUM (MIpsIMble U OT
OPOTUBHOIO),  TMPOBOAMTH  CAMOCTOATENbHO  HECJOXKHBIE  JJOKa3aTelbCTBa



MaTeMaTHYeCKUX (PaKTOB, BBICTpaMBaTh apryMEHTAlMIO, MPUBOAUTH HPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIOCOO pelleHrs yd4eOHOM 3afaud (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHus, BbBIOMpaTh HaubOoyee NOAXOMAMMA C  Yy4ETOM  CaMOCTOSTEIBHO
BbI/ICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKHe AeiiCTBUS.

UCIIONb30BAaTh  BOIPOCHI KAaK HCCIENOBATENbCKUI WHCTPYMEHT MO3HAHUS,
(¢opMynupoBaTh  BOIPOCHI,  (PUKCHUpPYIOUIME  MPOTUBOpEUYHE,  IpodiIEMy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpMHpOBaATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

IPOBOJUTH MO CaMOCTOSITEILHO COCTaBJICHHOMY IJIaHY HECJIOKHBIN 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIEIOBAaHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOIA;

CaMOCTOSITENILHO ~ (pOPMYJIUPOBAaTh O0O0OOIIEHHS U BBIBOABI IO pe3yjibTaTam
NpOBEAEHHOTO  HAOMIOJEHUS, HCCIENOBaHUS, OLEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBEISIBIIATH ~ HEJOCTATOYHOCTh W HM30BITOYHOCTH,  WH(OpMAIuu, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa9H;

BBIOMpATh,  aHAJIM3UPOBATh,  CHUCTEMATU3UPOBATH W  HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (OpMy TMpeACTaBICHHUS WHOOPMAIMK W WUIUTIOCTPUPOBATH peIIacMbIe
3aJlayu CXeMaMH, TharpaMMaMu, HHOU TpauKoi 1 1X KOMOWHAITASIMH,

OIICHMBATh HAAEKHOCTh WH(MOPMAITUU TI0 KPUTEPHUSM, MPEIIOKCHHBIM YIUTEIIEM
WM CPOPMYJIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIE Y4eOHbIe T1eHCTBHS:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBHSIMU U
HEesIMU OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BhIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W TUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJdYy pCIICHUs 3aJayu,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yJIbTarT;

B X0JI¢ OOCYXXIEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBl,
npoOJsieMbl, peraeMor 3ajauM, BBICKA3bIBATH WJICH, HAIlEJICHHbIE Ha IIOMCK
peIlIeHUsI, COTMOCTAaBJIATh CBOU CYXICHUS C CYXACHUAMH JIPYTUX YYaCTHUKOB
nuasnora, OOHapyXKMBaTh pa3iMuue M CXOJICTBO TMO3MIIMI, B KOPPEKTHOU (dopme
bopMyIMpOBaTh PA3HOTJIACHS, CBOU BO3PAXKEHUS,



e TPEICTaBIATH pPE3yJbTaThl PELICHHUs 3aJadyd, 3KCIEPUMEHTa, HWCCIeI0BaHUs,
IPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opMaT BBHICTYIUIEHHS C YYETOM 3ajad
NPE3eHTALUN U 0COOCHHOCTEN ayIMTOPHUH;

e TIOHMMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHINBUYyaTbHOW paObOTHI
IIPU PEIICHUH YYEOHBIX MaTeMaTHIECKIX 3a/1a9;

e TMpPUHUMATH I€Jb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTraHU3AILUIO
COBMECTHOH paboThl, pacmpeneisTh BHUIBI padOT, AOTOBapUBATHCS, OOCYXKAATh
MPOIIECC B PE3YNIbTAT padoThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

e YYacTBOBaTh B TPYyNIOBBIX (Gopmax pabdoThl (0OCYXJACHHUS, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U APYTHE), BHIMOIHITH CBOIO YaCTh paOOThI U KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTMMHU WICHAMU KOMaH/bl, OLICHUBATh KAueCTBO CBOETO BKJIa/1a
B 0OmUil MPOAYKT MO KpUTEpHsM, CHOPMYIHUPOBAHHBIM  Y4aCTHUKAMU
B3aMMOJCHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIAThH IUIAH, aJTOPUTM pEIICHUA 3aJaud (WIM €ro 4acth),
BBIOMPATh CHOCOO peHIeHusi C Y4ETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh M KOPPEKTUPOBATH BApHAHTHl PEIIECHUN C
y4€TOM HOBOI MH(OPMAITIH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJJICKT:

e BIIQJIETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA IIpollecca M pe3yibTaTa
pelIeHUs] MaTeMaTUYEeCKOH 3a1auH;

e IMpPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHb IIpU PELICHUU 3a]ayd,
BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

e OLEHUBATH COOTBETCTBUE pe3yibTaTa JEATEIbHOCTH IOCTABICHHOW LENH U
YCIIOBUSIM, OOBSICHATh MPUUYMHBI TOCTUKEHUS WM HEJOCTHKEHUS LIETTU, HAXOAUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI

K koHity 0o0yyeHusi B 7 kJjiacce oOy4aroIIMIiCS MOMYYUT CIAEAYIOIIHUE MPEIMETHbIE
pe3yJIbTaThI:

Pacno3naBaTh M3yd€HHbBIE TE€OMETPUUYECKHE (QUIYpbl, OMNPEAeNATh UX B3aUMHOE
pacnosoxeHue, n300pakaTb reOMETPUUECKUE (PUTYPBI, BBIIOIHATH YEPTEKH MO YCIOBHIO
3agauu. M3MepsaTh TMHENHBIE U YTIIOBBIEC BEIMYMHBL. Pelars 3a1aun Ha BBIYMCICHUE UIMH
OTPE3KOB U BEJIUYHUH YTJIOB.



Jlenath TpyOyIO OIIEHKY JIMHEWHBIX M YTJOBBIX BEJIMYHMH IMPEAMETOB B PEATbHOU
KU3HH, pa3MEPOB MPUPOTHBIX 00BEKTOB. Paznuyats pazMepsl 3THX 0OBEKTOB MO MOPSAKY
BEJIMYUHBI.

CTpouTh 4epTeXKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, MCIOJIB30BaTh MPU3HAKH U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a1a4.

[IpoBOINUTH TOTHUYECKHE PACCYKIACHHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30BaThCA MPU3HAKAMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEJMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ IPSMOYTOJILHOIO TPEYrOJIbHUKA, B PEIICHUU
r€OMETPUYECKHX 3a]1a4.

Onpenensars MapauIeTbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT C
HUMH cekymas. Onpenensitb MapajyIiebHOCTh MPSMBIX C TOMOIIBI pPaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOM IO TOYEK APYTOM MPSIMOU.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[IpoBOANTH BBIUMCICHHUS U HAXOJIUTh YUCIOBbIE U OYKBEHHBIC 3HAUCHHS YIJIOB B
FEOMETPUYECKUX 33Jayax C HCHOJIb30BAHHMEM CYMMbI VTJIOB TPEYrOJBHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPU MEPECCUCHUH ABYX MapalIeIbHbIX
MPSAMBIX CEKyLIel. Pemars npakTuyeckue 3aauu Ha HaXOKJICHUE YIJIOB.

BnaneTs moHATHEM T€OMETPUYECKOTO MECTa TOUEK. YMETh ONpPEEISITh OUCCEKTPUCY
yIJIa U CEPEIMHHBIN NEPIICHANKYJIIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

@opMynMpOBaTh OMNPEACICHUS OKPYKHOCTH U Kpyra, XOpJIbl H JUaMeTpa
OKPYXHOCTH, MOJIb30BaTbCsI MX CBOMCTBAMHU. YMETh MPUMEHSTh 3TH CBOMCTBA IPHU
pelLIeHnN 3a1ay.

Brnaaers MOHATHEM ONMKMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh
e€¢ wneHrp. Ilomp3oBarbcsi (akTaMu O TOM, 4YTO OHCCEKTPUCHI YIJIOB TPEYrOJIbHHKA
MEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, UTO CEPEAMHHBIC MEPIECHANKYISPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Brnagetp mnoHsATHEM KacaTeabHOW K OKPYXKHOCTH, IIOJIB30BAaThCS TEOPEMOM O
MEePIEHANKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCd MOPOCTEHMIIMMU TE€OMETPUUYECKUMHU HEPABEHCTBAMU, MOHUMATh HX
MPAKTUYECKUNA CMBICII.

[IpoBOUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHUS C IMOMOIUBI0 LUPKYJIS U
JTIAHEWKH.

K koniy oOyuyenust B 8 kij1acce oOydaronuics MOJTYYUT CIEAYIOIINE MPEIMETHBIC
pe3yJIbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BHUJIbI YETBHIPEXYTOJIBHUKOB, X 3JIEMEHTBI, MOJIb30BATHCS
VX CBOMCTBAMU IPU PELICHUU F'€OMETPUUECKHUX 3a]1a4.

[IpuMeHSATh CBOMCTBA TOYKH MEPECEUCHUS] MEAUAH TPEYrojbHUKa (LIEHTpa Macc) B
pellIeHuu 3a1ay.



Brnanets moHATHEM CpeaHEW JTWHUW TPEYroJbHUKA W Tpalelnud, MPUMEHSITh HX
CBOMCTBAa TP pEIICHHH TeoMeTpudeckux 3anad. llomp3oBaThcsi Teopemoit ®Daneca u
TEOPEMON O TPOMOPIMOHATIBHBIX OTPE3KaxX, MPUMEHITh UX IS PEIICHUS MPAKTUICCKUX
3a/1ay.

[TpuMeHsTh MpU3HAKK NO00US TPEYTOILHUKOB B PEIICHUH T€OMETPUUECKHUX 3a/1a4.

[Tomp3oBaThes Teopemoit [Tudaropa mys pemeHns: TEOMETPUISCKUX U MTPAKTUUECKUX
3amad. CTpOUTh MAaTEeMAaTHYECKYI0 MOJZIeThb B TMPAKTUYECKHX 3a/ladyaxX, CaMOCTOSTEIHHO
JenaTh 4epTEX U HaXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Bnanets NOHATUSIMU CHHYCa, KOCMHYCA M TaHT€HCAa OCTPOTO YIJia MPSIMOYTOJIBHOTO
TpeyroyibHUKa. [10J1630BaThCSl ATUMU HOHIATUSIMU JIJIS PEIICHUS] PAKTUUYECKUX 3a/1a4.

Beraucisate  (pa3nuyHBIME - CTIOCOOAMM) TUIOMIAAL TPEYTOJbHUKA U IIOMIAN
MHOTOYTONBHBIX (Puryp (MOIB3ysch, TA€ HEOOXOAUMO, KaabKysiTopom). IIpumeHsTH
MOJIYYCHHBIC YMEHUS B MIPAKTUUECKUX 3aJ/ladyax.

BnaneTs MOHATHAMH BIUCAHHOTO M IEHTPAIBHOTO YIJIa, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, yIiax MEXAIy XopAaMu (CEKYIIMMH) M yIiie MEXTy KacaTeabHOW H
XOPJIOH MPH PEIICHNN TEOMETPUUICCKUX 3a7ad.

BrnageTs TMOHSATHEM OIKMCAHHOTO YETHIPEXYTONbHUKA, TPUMEHATH CBOMCTBA
OTHMCAHHOTO YEThIPEXYTOIHbHUKA MIPU PEILICHUH 3a]1a4.

[IpuMeHsTh MOTy4YeHHBbIE 3HAHUSA HA MPAKTHUKE — CTPOUTHh MaTEeMaTHYECKUE MOJCIIU
UL 3alad  pealbHOW JKW3HU W TPOBOJWTH COOTBETCTBYIOIINE BBIUMCICHUS C
NpUMEHEHUEM  TOJA00MS W TPUTOHOMETpUH  (TOJB3YysICh, TI€  HEOOXOAMMO,
KaJIbKYJATOPOM).

K xonity obydyenuss B 9 ki1acce oOy4arOmIMiics MOTYYUT CIAEAYIOMNUE MPEIMETHBIC
pe3ybTaThI:

3HaTh TPUTOHOMETPUYECCKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAWTh C WX TOMOIIBIO
pa3IMYHBIC DJEMEHTHI TMPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSMOYTOJIBHBIX
TPEYroJIbHUKOBY»). Haxomauth (C MOMOIIBIO KaJIbKyJSITOpA) JJIMHBI W yIABl IS
HETAOJIMYHBIX 3HAUYCHUH.

[Tomp3oBaThess  (popMylaMu TIPUBEIAEHUS W OCHOBHBIM TPUTOHOMETPHYCCKUM
TOXKIIECTBOM  JIJI1 ~ HAxXOXIEHWUS  COOTHONIEHWH  MEXKIy TPUTOHOMETPUYCCKUMU
BEJTUYMHAMM.

Hcnonb30oBaTh TEOPEMBbl CHHYCOB W KOCHMHYCOB IS HAXOXKIACHUS Pa3IMYHBIX
DJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJbHUKOBY»), MPUMEHSATh WX TMPHU PEIICHUN
TCOMETPUYCCKUX 3a/1a4.

Brnanets mnoHSATHSAMU TIpeoOpa3oBaHMs TOM00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX ¢uryp. Ilomb3oBaThcsi cBOMCTBaMH MOA00US MPOU3BOJBHBIX (DHUTYpP, YMETh
BBIYHCIIATH JUIMHBI U HAXOJUTh YIJIbI Y OJ0OHBIX (uryp. [IpuMeHsTh cBOWCTBa OI00MS
B MPAKTUYECKUX 33/la4aX. YMETh MPUBOJAUTH IPUMEPHI MTOAOOHBIX (PUTYP B OKPY>KAOIIEM
MUpE.



[Tonb3oBaThCAd TeopeMaMu O MPOU3BEAEHUM OTPE3KOB XOpI, O NPOU3BEIAECHUU
OTPE3KOB CEKYIIUX, O KBaIpaTe KaCaTEIbHOMU.

[Tonb30BaThCA BEKTOpamMH, MOHUMATh UX TFEOMETPUYECKHN U (PU3NYECKHUI CMBICI,
IPUMEHATh X B PELICHUU F€OMETPUUYECKUX U (pu3nueckux 3aaay. [IpumMeHsTh cKanspHoe
IIPOU3BEICHUE BEKTOPOB JUJIS HAXOKICHUS JJIMH U YTJIOB.

[Tonb30BaTbCA METOIOM KOOPAMHAT HA IUJIOCKOCTH, NPHUMEHSTH €ro B PEUICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ad.

BiageTs MOHATUSAMH NPAaBWIBHOIO MHOTOYIOJIBHHMKA, JJIMHBI OKPY’KHOCTH, IJIMHBI
IYyTU OKPY>KHOCTH WM PaJMaHHOM MEphl YIVIA, YMETh BBIUHCIATH ILIOIIAAb Kpyra M €ro
gactell. [[puMeHATh MOyYeHHbIE YMEHHS B IPAKTUYECKUX 3a4a49ax.

Haxoauts ocu (WM LEHTPBl) CUMMETPUH (PUTYP, TIPUMEHSATDH JBUKCHUS IJIOCKOCTH B
IPOCTENIINX CIIyYasix.

[IpuMeHSATh MOTYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKUE MOJCIIN
JUISL 3aJad  pEaIbHOW JKU3HU U IPOBOJHUTH COOTBETCTBYIOIIHME BBIYHCIEHUS C
IPUMEHEHUEM TOJI00US U TPUTOHOMETPUYECKUX (PYHKIUH (MOJIB3YACh, T/I€ HEOOXOAUMO,
KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne i/ P Kourpoububle IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThbI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiicn 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIC, CYyMMa YIJI0B 14 1 bubnunoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuorexa [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe Hail https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Kounrpoubusie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
N bubmuoreka [JOK
1 HerbpeExyronb ik 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Tnomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr y P https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX Guryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnuorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHE 3HanHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Tpuronomerpusi. TeopemMbl KOCUHYCOB U 16 1 bubnmnoreka HOK
CUHYyCOB. PelnieHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6paszoBanue nonodus. Metpuueckue 10 1 bubnmnorexka HOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
B 12 1
CHTOPH! https://m.edsoo.ru/7f4lal2c
JlexapToBbI KOOPINHATHI HA TNIOCKOCTH 9 1 bubamorexa LOK
P P https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nrHa
OKPY’KHOCTH M ILIOLIAAb Kpyra 8 brbmmorexa LTOK
Py H sz pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue miomanei
JIBMKESHHSI TNTIOCKOCTH 6 brbmmorexa LTOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHnue, 06061IeHNE, cUCTEeMaTH3aUs 7 5 bu6mmoreka [JOK
3HAHWUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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