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INOACHUTEJIBHASA 3ATIMCKA

I'eomeTpus Kak OAMH M3 OCHOBHBIX pa3/JesioB LIKOJIBHONH MaTeMaTUKH, UMEIOIIUNA CBOEH LENblo
o0ecrieynTh M3y4eHHE CBOWCTB W pa3MepoB (HUryp, UX OTHOIIECHHH M B3aMMHOE DPACIOJIOXKECHHUE,
ONMPAETCS] Ha JIOTMYECKYIO, J10Ka3aTelIbHYI0 JIMHUIO. LleHHOCTh HM3yueHuss IeOMETpUH Ha YPOBHE
OCHOBHOTO 001ero o0pa3oBaHusi 3aKIOYaeTcs B TOM, 4YTO OOYYaroIIMiCs Y4YUTCS MPOBOAUTDH
JOKa3aTeNIbHbIE PACCYKICHHS, CTPOUTH JIOTUYECKHE YMO3aKJIIOYEeHMs, [OKa3bIBaTh HCTHUHHBIE
YTBEPXKJICHUS U CTPOUTH KOHTPIPHUMEPHI K JOXKHBIM, MPOBOJUTH PACCYKICHUSI «OT MPOTHUBHOTOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYyTHpPOBATH OOpPATHBIE YTBEPKACHHUS.

Bropoii nenpi0 M3ydyeHUS TE€OMETPHUM SIBISETCS HMCIOJb30BaHHE €€ KaK HHCTPYMEHTa IpHU
pelIeHnr KaK MaTeMaTH4eCKUX, TaK U MPAaKTHUYECKUX 3a/]ay, BCTPEYAIOIIMXCS B PEaJbHOM >KU3HU.
OOyuarommiicsi JODKEH HAYYUTHCS OMPEIeIUTh T€OMETPHUECKYI0 (PUTypy, ONUCATh CIOBAMHU JAHHBINA
4epTéK WIM PUCYHOK, HAWTH IUIOIIAAb 3€MENBHOTO YYacTKa, pPacCUUTaTh HEOOXOIUMYIO UINHY
OINITOBOJIOKOHHOTO Ka0elns Wiu Tpedyemble pa3Mephl rapaxa i aBTOMOOHIIA. DTOMY COOTBETCTBYET
BTOpas, BBIYUCIUTEIbHAS JUHUS B M3y4eHUH reomeTpuu. [Ipu pemieHun 3agad MpaKTHYECKOTO
Xapakrepa 00y4aroIuics YIYUTCSI CTPOUTh MaTEMaTHYECKHE MOJIEIH PEAJIbHBIX KU3HEHHBIX CUTYaluH,
IIPOBOAUTDH BHIYMCICHUS U OLIEHUBATh aJIEKBAaTHOCTh MOJIYYEHHOI'O pe3ysibTaTa.

Kpaiine BaxxHO mMOJYEPKUBATH CBSI3U TEOMETPUM C JAPYTUMH YYEOHBIMHU TMpPEAMETAMU,
MOTHBHUPOBATh HCIOJB30BaTh OMPECIICHUs T€OMETPHUYECKUX (UTYyp U TOHITHI, JEMOHCTPHUPOBATH
MIPUMEHEHUE TOJIYYCHHBIX YMEHUM B (PM3UKE M TEXHUKE. DTH CBSI3U HamOoJiee SIPKO BHJHBI B TeMax
«BexTope», «TpUroHOMETpHYECKHE COOTHOIIEHUS Y, «MeTo koopauHat» U «Teopema [Tudaropar.

VYueOubiii kypc «['eoMeTpusi» BKIIOYAET CIEAYIOIIUE OCHOBHBIC pa3felibl COACpPKAHUS:
«"eomerpuueckue QUIrypbl U UX CBOICTBay, «l3MepeHHe reoMeTpudyecKuX BEIUYUH», «JleKapTOBBI
KOOpJMHATHI Ha MJIOCKOCTNY, «BekTopbly, «/IBrxkenus miockoctny», «IIpeobpasoBanus mogoous».

Ha n3yuenue yuebHoro kypca «I'eomerpusi» orBoaurcsa 204 yaca: B 7 kinacce — 68 yacoB (2 vaca
B HeZlento), B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kimacce — 68 yacoB (2 yaca B HEZIETI0).



COJAEP/)KAHUE OBYYEHUA
7 KJIACC

HavanpHple noHsTHs reomerpuu. Touka, npsMas, OTPE30K, Jyd. Yroia. Buasl yrios.
Beprukanbable U cMexHbIE YIUIbl. buccekrpuca yrina. JIomanas, MHOroyroiasHuk. [lapamiensHOCTs U
NEPIEHIUKYIIAPHOCTD MPSIMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOMCTBa OCeBOM cUMMeTpuu. [IpuMepsl cuMMETpUU B
OKPYKAIOILIEM MUDE.

OcCHOBHbBIE TIOCTPOEHHUSI C NOMOUIbIO LUPKYJIS U JIMHEHKH. TpeyronbHUK. BeicoTa, menuana,
OmccekTpuca, X CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M IpU3HAKK paBHOOEIPEHHOT0 TpeyrojabHUKa. [Ipu3HaKy paBeHCTBA TPEYTOJIbHUKOB.

CpoiicTBa M NpHU3HAKU MapajuleNbHbIX NpsAMbIX. CymMma yrioB TpeyrojbHUKa. BHelIHue yribl
TPEYroJbHUKA.

[IpsmoyronbHblii  TpeyrosibHUK. CBOMCTBO  MEAMAaHBl  MPSAMOYTOJBHOTO  TPEYrOJBHUKA,
IIPOBENEHHON K runoreHyse. IIpu3Haku paBeHCTBa NMPSIMOYTOJIBHBIX TPEYroOJbHUKOB. IIpsamoyronbHbii
TPEYTroJbHUK C yriioM B 30°.

HepaBeHncTBa B reoMeTpuM: HEpPaBEHCTBO TPEYTOJIbHMKA, HEPAaBEHCTBO O JUIMHE JIOMAaHOM,
Teopema o 0oJbIleM yrie U 6oibleil cTopoHe TpeyronbHUKa. [leprneHIuKysp u HaKJIIOHHAS.

I'eomeTprueckoe MecTo To4YeK. buccekTpuca yria u cepelMHHBIN NEPIEHANKYIISP K OTPE3KY Kak
reOMEeTPUYECKUE MECTA TOUEK.

OKpy>KHOCTb U KpYT, XOpJla U AUAMETpP, UX CBOWCTBA. B3anMHOE pacrosioxkeHne OKPYKHOCTU U
npsmoi. KacartenbHas M cekymas K OKpYKHOCTH. OKpyKHOCTb, BIIMCaHHas B yroi. BrnmcaHHas u
OIHMCaHHasl OKPY>KHOCTHU TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronbHuku. llapamienorpamM, €ro npu3Haku M CBOMCTBA. YacTHble cCllyyau
napajuieJiorpaMmMoB  (MPSMOYTOJIBHUK, POMO, KBajapaT), WX TMPU3HAKH U CBOMcTBa. Tpamenus,
paBHOOOKas Tpamenus, e€ CBocTBa U mpusHaku. [IpsMoyronpHas Tpamnerusi.

Meron ynBoenus wmeauanbl. LlentpanbHas cummerpus. Teopema @aneca u Teopema o
MPONOPIUOHAIBHBIX OTPE3KAX.

Cpennue NMHUM TpeyroabHUKA U Tpaneuuu. L{eHTp macc TpeyronbHuKa.

[TogoOue TtpeyronpbHUKOB, KOdpdumMeHnT mnomodus. [Ipu3Haku mOAOOMS TPEYroIHLHUKOB.
[Tpumenenne mogoOust MPHU PEIICHUH MTPAKTUIECKHX 3a]1ad.

CpoiicTBa TwIomaneit reomerpuyeckux ¢uryp. Dopmynsl A8 UIOMAAM  TPEYrOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMIAACH MOI00HBIX GUTyp.

Boruncnenue miomaaei TpeyroabHIKOB M1 MHOTOYTOJIbHUKOB Ha KJIeT4yaTol Oymare.

Teopema [Tudaropa. [Ipumenenue reopems! [udaropa npu pemieHnn TPaKTHUECKUX 3aad.

CuHyC, KOCHMHYC, TaHIE€HC OCTPOro yrja MpsIMOYrOJIbHOTO TpeyroiabHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIACCTBO. TpuronoMmerpudeckue Gpyuakmuu yrios B 30, 45 u 60°.

Brnucannbie 1 HEHTpAJIbHBIE YTJIbI, YTOJI MEXKY KacaTeIbHOU M XOpJIOH. YTJIbl MEXIY XOpJaMH U
CeKymuMHu. BmucanHble W oONMCaHHBIE YETHIPEXYTOJBHUKHU. B3auMHOEe pacmojokeHue ABYX
okpyxHoctell. Kacanue okpyxHocTeit. OO1iue kacareabHbIe K JBYM OKPY>KHOCTSIM.



9 KJIACC

Cunyc, kocunyc, TaureHc yriioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.
DopMyJIbl TPUBEICHUS.

Pemenue TpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHUHYCOB. PellleHne mpakTUYecKHX
3aJ1a4 ¢ UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pa3zoBanue nonodus. [lomobre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mHpOW3BEAECHUU OTPE3KOB XOPJI, TEOPEMbl O IMPOU3BEICHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bexrop, anuna (Moaysb) BEKTOpa, COHAIIPABICHHBIE BEKTOPHI, IPOTHUBOMOI0KHO HAIIPaBICHHBIC
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMu HaJ BeKTOpamu. PasioxeHue
BEKTOpa IO JBYM HEKOJUIMHeapHbIM BekTopaMm. KoopaunaTtsel BekTopa. CkalisipHOE MpOU3BEIECHUE
BEKTOPOB, MPUMEHEHHUE JJIsl HAXO0XKACHUS JJIMH U YTIIOB.

JlexapToBBl KOOpPAMHATHl HAa IUIOCKOCTH. YPaBHEHHUS MPSIMOM M OKPYKHOCTH B KOOpJWHATAX,
MepPECEUCHNE OKPYKHOCTEH U MPAMBIX. METO1 KOOpJMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYrolbHUKU. [[nvHa okpyxkHOCTH. ['pamycHas u paauaHHas Mepa YrIia,
BBIUKCJICHHE JUIMH IyT OKpy:kHOCTel. [1nomans kpyra, cektopa, cerMeHTa.

JIBWOKEHUS TIJIOCKOCTH U BHYTPEHHUE CHUMMETpUU GUTyp (dJIE€MEHTapHBbIC MpEeACTaBICHUS).
[TapannensHbli iepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJbTaTbl OCBOCHHMS IporpaMmbl  ydeOHOro kypca  «l'eomerpusi»
XapaKTepU3yITCs:

1) maTproTnyeckoe BOCIIUTAHUE:

MPOSIBIIGHUEM HHTEpeca K MPOIUIOMY M HACTOSAIIEMY POCCHUICKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHMKECHHSM POCCUUCKHX MATEMATUKOB M POCCHMCKOW MATEMATHYECKOM IIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HAyKaX W MPUKIATHBIX chepax;

2) rpaxjiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO OO0s3aHHOCTEH TpakJaHMHA W pealu3ald ero Ipas,
MIPEJICTABJICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHIA,
MpoLEAYyp IpaxAaHCKoro oOuiecTBa (Hampumep, BbIOOpPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO
ATUYECKHX MpPOOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHUKEHHH HayKd, OCO3HAHUEM
BaXHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyoBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUYECKUX 3a/7ad MaTeMaTHU4eCKOU
HAIpPaBIEHHOCTH, OCO3HAHMEM BaXHOCTU MAaTeMaTH4Yeckoro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HU
JUIS YCHEIIHON Mpo(decCHOHANbHON AeSITeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUN, OCO3HAHHBIM
BBIOOPOM M TIOCTPOEHUEM MHANBUIYATbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K AMOILIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUSITHIO MaTEeMAaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHN |, yMEHHUIO BUJIETh MaTeMaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIINEH B IeATEeIHLHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX MIPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUsSI YeNOBEKa, MPUPOJLI U OOIIECTBa, MOHUMAHUEM MaTEeMaTHYEeCKOW HayKu
KaKk cdepbl YETOBEYECKON JCATEIHHOCTH, JTAanmoB €€ pa3BUTHUS M 3HAYUMOCTH [UJII Pa3BUTHS
[UBWIN3AIMU, OBJIAJICHUEM SI3bIKOM MaTeMaTHKU W MaTeMaTH4YeCKOW KYJIbTYypOl Kak CpelICTBOM
MMO3HAHMS MUPA, OBJIAJCHUEM MPOCTEHITUMHU HABBIKAMH MCCIIEIOBATENbCKOMN AESITENbHOCTH;

6) ¢usmueckoe BocnMTaHue, (POPMHUPOBAHUE KYJIBTYPbI 310POBbSi M 3MOLMOHAJIBHOIO
0J1aronoyyus:

TOTOBHOCTHIO TMPUMEHSTh MAaTeMAaTHYEeCKHE 3HAHUS B HHTEpPECaX CBOETO 3J0POBbS, BEICHUS
3I0pOBOTO 00pa3a JKU3HU (3A0pPOBOE TNHTaHUE, COATAHCUPOBAHHBIA pPEXUM 3aHATHH M OT/BIXA,
perynspHasi pu3nuecKas akKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediiekcuu, TpU3HAHUEM CBOETO
MpaBa Ha OMMUOKY ¥ TAKOTO YKe TIpaBa JAPYTroro YeIOBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpUEHTAIlMe Ha TpPUMEHEHHWE MaTeMAaTHMYeCKUX 3HAHMW [UIS pelIeHus 3anad B 00JacTu
COXPAHHOCTH OKPYKAIOLIEH cpefibl, TUIAHUPOBAHUS MMOCTYNKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBUI
JUIS OKpY’Kalollell cpeqbl, 0OCO3HAHHEM TJI00albHOIO XapakTepa HKOJIOTUYECKUX MpoOsieM U MyTed HUx
pelieHus;

8) ajanTanns K M3MEHAIUMCS YCJIOBUSIM COLMATbHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUAX HEONPEAEIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO JEATeIbHOCTh, B TOM YUCIIE YMEHUE YUUThCS y APYTUX JIOJCH,
MpUOOpPETaTh B COBMECTHOM 1€ATEIbHOCTH HOBbIE 3HAHMS, HABBIKYA U KOMIIETEHLIUU U3 OIbITa IPYTHX;



HEOO0XOAUMOCTEI0O B (DOPMUPOBAHMM HOBBIX 3HAHWUH, B TOM 4HCiIe (OPMYIUPOBATH HICH,
MOHATHS, TUTIOTE3bI 00 00BEKTaX U SBJICHUAX, B TOM YUCIIC PaHEe HEM3BECTHBIX, OCO3HABATH JAC(PUIINTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIUIO Kak
BBI30B, TPeOYIONINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUs U IeHCTBUA, (HOPMYIHPOBATDH
Y OLICHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe NelCTBUS

Ba3oBble Jjornueckue aeicTBHA:

® BBIBISTh U XapaKTePH30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTeMaTHUYeCKUX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXIy MOHATHAMH, (OPMYIUPOBATh OMpEIeNieHUs TOHATUN, YCTaHaBJIUBATH
CYIISCTBCHHBIN MPU3HAK KJIACCU(UKAIIMHA, OCHOBAHUS ISl OOOOIICHHSI U CPABHEHUS, KPUTCPHUH
MIPOBOIMMOTO aHAJIN3A;

e BOCIOPUHHMMATH, (OpMyIHpOBaTH M NPeoOpPa30OBBIBATh CYXKACHHUSA: YTBEPAUTEIbHBIE U
OTpHUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

® BBIABJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U W MPOTUBOpEYHs B (paKTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSAX, NpeIlaraTh KPUTEPHH JJIsl BBISBICHHS 3aKOHOMEPHOCTCH H
MPOTUBOPEUHIA;

e JlefaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX UM HWHIYKTHUBHBIX
YMO3aKJIIOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3duparh JOKA3aTeNbCTBA MATEMAaTUYECKHX YTBEPXKICHUM (TIPsIMBIE W OT TMPOTHUBHOTO),
MIPOBOJMUTH CAMOCTOSITETIFHO HECIIOKHBIE JOKAa3aTeNbCTBA MaTeMaTHUYECKUX (PaKTOB, BBICTPAUBATH
apryMEeHTaIlMl0, TPUBOJIUTH TPUMEPhl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJIeHHUS;

e BBIOMpaTh CHOCOO pelieHUss y4yeOHOW 3amaud (CpaBHHUBATh HECKOJBKO BApUAHTOB PEIICHUS,
BBIOMPATh HAMOOJIEE MOIXOAIINN C YUETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble uccienoBareibCKue AedCTBHS.

® ICIIOJIb30BAaTh BOIPOCHI Kak MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHUA, (OpMynHpoBaTh
BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIFHO YCTaHABIMBATH HCKOMOE U
naHHOE, POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

® TIPOBOJUTH MO CAMOCTOSITEIHLHO COCTABJICHHOMY IUIaHY HECJIOKHBIH SKCIEPHUMEHT, HEOOJBIIOe
WCCTIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKoTo OOBeKTa, 3aBUCHMOCTEH
00BEKTOB MEXTYy CO00ii;

® CaMOCTOSITENbHO (HOPMYIUPOBATH O0OOOIIEHUST W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOII0JICHUS, WCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB H
0000I1IeHMIT;

® [POrHO3UPOBATh BO3MOXKHOE pPa3BUTHE MPOLIECCA, a TAKKE BBIJBUTaTh MPEAINOIOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Paborta ¢ undopmanmeii:

® BBIIBJIATH HEIOCTATOYHOCTh W H30BITOYHOCTh HMH(POPMAIMM, aHHBIX, HEOOXOIWMBIX IS
pereHus 3a1a4Hu;

e BBIOMpATH, AHAIM3UPOBATH, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATh MHGOPMAINIO PA3TUIHBIX
BHJIOB U (DOpPM TIPE/ICTaBIICHHUS,;



e BbEIOMpaTh popMy IpeacTaBiIeHUs HHPOPMAIIUK U WILTIOCTPUPOBATh PEIIaeMbIe 3a/1a4l CXEMaMH,
JTuarpaMMaMu, HHOU rpauKoi U UX KOMOMHAIUSMU;

® OILICHMBATh HAAEKHOCT, HMH(POPMAIMM 10 KPUTEPUSAM, TMPEITIOKECHHBIM YUYUTEIEM WIH
cOpPMYIIMPOBaHHBIM CAMOCTOSITEIIHHO.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnme JeHCTBUA:

e BOCIHpPUHHMMATh U (POPMYJIHPOBATH CYXICHHS B COOTBETCTBHH C YCIOBUSAMH U IIEISIMHU OOIICHUS,
SICHO, TOYHO, PAMOTHO BBIPAXAaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTAX, 1aBaTh
IMOsICHCHUA 110 X004y PCUICHUA 3aa4i, KOMMCHTHPOBATDH HOJ'IyT-IeHHBIf/'I pE3yiIbTar;

® B X0JIe O0CYKICHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TeMbI, IPOOJIEMBI, pelIacMOit
3aaa4M, BBICKA3bIBaThb HJACH, HALCICHHBIC HAa IMOMCK PCIICHHA, COIIOCTABJIATL CBOU CYKIACHUSA C
CY)KACHUAMU IOPYrux YYaCTHHUKOB AuaAJIora, O6Hap}’)KI/IBaTI) pasiiniue U CXoACTBO HO3I/IIII/H>'I, B
KOppeKTHOH (opMme GopMymupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHS;

® TPEIACTABJIATh PE3yJAbTAaThl pEIICHHS 3a7a4yd, OKCIIEPUMEHTA, HCCICIOBAaHMs, IPOEKTa,
CaMOCTOSATEIILHO BBIOMpaTh (hopMaT BBICTYIUICHHUS C YIETOM 3aja4 MPE3CHTAIIMA U OCOOCHHOCTEMH
ayJIUTOPHH;

¢ [IOHUMAThb U UCIOJB30BaTh NPCUMYIICCTBA KOMaHI[HOﬁ n I/IHI[I/IBI/IIIyaJIBHOfl pa6OTBI Ipu pCICHUHA
y4eOHBIX MATEMAaTHYECKUX 3a/1a4;

® [IpUHUMATH LI€JIb COBMECTHOW AESITENbHOCTH, IIAHUPOBATH OPraHMU3AlMI0 COBMECTHOW paloOTHhl,
pacmpenenaTh BUIbI paboT, TOrOBapUBAThCS, 00CYKIATh MPOIECC U PE3yabTaT padoThI, 00001IaTh
MHCHUSA HECKOJIbKUX JIIOJCH,

® y4acTBOBAaTh B IPYMIOBBIX opMax pabOThI (0O0CYKICHHS, 0OOMEH MHEHHSIMHU, MO3TOBBIC IIITYPMBI
U JpYyrue), BBIIOJIHATH CBOI 4acThb PabOThl U KOOPAWHUPOBATH CBOU JIEHCTBUS C JIPYTMMH
YJieHaMH KOMaHJIbl, OI[CHMBAaTh KAa4yeCTBO CBOETO BKJIaJa B OOIIMH TPOAYKT TIO KPUTECPHUSIM,
cOpMYJIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

Pel"y.]'lﬂTl/lBH])Ie YHUBEPCAJTBHBLIC y‘leﬁl—lble aedcTBUSA

Camoopranmu3anus:

® CaMOCTOSITENIbHO COCTaBJIAThH IJIaH, aIrOPUTM pelIeHHs] 3a7add (WM €ro 4acTh), BbIOMpATh
croco0 pemeHus ¢ Y4€TOM HMMEIOLIUXCS pPEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHUH ¢ y4ETOM HOBOW MH(OPMAaLIUU.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJIEKT:

e BJAIeTh CINOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIA IIpolecca M pe3yiabTaTa pelIeHHs
MaTeMaTHIEeCKOM 3a1auH;

® IIPEABHUJETH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPH PEIICHNUHU 3a/1a4H, BHOCUTh KOPPEKTUBBI
B JICATENbHOCTb HAa OCHOBE HOBBIX OOCTOSITEIbCTB, HAWIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;

® OIEHUBATh COOTBETCTBUE Pe3yJIbTaTa AESITEIbHOCTH IMOCTABICHHON LIEIH U YCIOBUSIM, OOBSICHATH
OPUYUHBI  JOCTIDKEHHUS] WM HEAOCTIDKEHHMS IeJH, HaxXOQUTh OMMOKY, [aBaThb OLIEHKY
MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIbTATbBI

K xonIty 00yueHus B 7 kjacce 00yJaromuics MOTYYUT CICIYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Pacnio3HaBaTh uM3ydeHHBIE T€OMETpUUYECKHE (DUTYPBI, ONMPEACISITh UX B3aMMHOE PaCIOJIOKCHHE,
MU300paxkaTh TEOMETPUUYECKUE (DUTYPBI, BHITIONHATH YEPTEKH MO YCIOBUIO 3a1aun. V3MepsATh TUHEIHbBIE
Y YIJIOBBIE BEJIMYMHBI. PemaTh 3a1a4i Ha BIYMCICHHUE JIMH OTPE3KOB U BETUYUH YTIJIOB.

Jlenatb rpyOyIo OIIEHKY JTMHEHHBIX U YIJIOBBIX BEJIUYHMH MPEIMETOB B PEATHHOM KU3HH, Pa3MEPOB
MIPUPOJHBIX 0OBEKTOB. PaznuyaTh pa3Mepsl 3TUX 0OBEKTOB IO TOPSIKY BETUINHBI.

CTpoUTh YEPTEKU K TECOMETPUUYECKUM 3a/1auam.

[Tonp30BaTbCcsl MpHU3HAKAMH PABEHCTBA TPEYTOJIBHHUKOB, HMCIIOIb30BaTh NMPU3HAKA W CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUH 33]1a4.

[IpoBOIUTH JIOTHYECKHUE PACCYKIICHUS C UCTIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonb30BaTbcsl MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEIEHHON K TUITOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUHA T€OMETPUUYECKUX 33]1a4.

Ornpenenars napauieIbHOCTh MPSIMBIX C MIOMOIIBIO YTJIIOB, KOTOPhIE 00pa3yeT ¢ HUMHU CEKyIIasl.
Onpenensats napayieabHOCTh IPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUNM OT TOYEK OJHOM MPSMOM 110
TOYEK APYrou MpsMOMu.

Pemarp 3a1aun Ha KirleT4aroit Oymare.

[IpoBOAUTH BRIYUCIICHUS U HAXOIUTh YUCIIOBBIC U OYKBEHHBIC 3HAYEHUS YTJIOB B TEOMETPUUECKHUX
3a/layax C MCIHOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB M MHOI'OYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IPU TMEPECEUCHUU ABYX MapaUICNbHBIX MPSAMBIX CeKylled. Pemate mpakTtuyeckue
3a7]a4 Ha HaX0KJICHUE YTIIOB.

Bragets moHSTHEM T€OMETPUYECKOTO MECTa TOUYEK. YMETh OMpEAeNsiTb OUCCEKTPUCY YIia U
CEepPEAUHHBIN MEPIIEHAUKYISAP K OTPE3KY KAK TEOMETPUYECKUE MECTA TOYEK.

DopMyJIUpOBATH OINPENECIEHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.

Brnaners moHsATHEM ONMMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€ LEHTP.
[Tonb3oBatbes pakTamu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OIHOM TOUKe, U
0 TOM, UTO CEPEAUHHBIC MTEPIICHAUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJJHOM TOUKE.

Brmagete  moHATHMEM ~— KacarelqbHOM K OKPY)KHOCTH,  IIOJB30BAaThCS  TEOPEMOHW O
MEPIEHANKYISIPHOCTH KacaTeIbHOW U pajinyca, IPOBEAEHHOTO K TOYKE KaCaHHUSI.

[Tonp30BaTbCs MPOCTEUIIMMHU TEOMETPUUYECKUMU HEPABEHCTBAMM, NOHUMATh UX IPAKTUYECKUHN
CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUYECKHUE MOCTPOCHHUS C TOMOIIBIO LIUPKYJIS U TUHEUKH.

K koHIty o0yuenus B 8 kjacce 00yJaromuiics MoIyduT CaelyIomue NpeIMETHbIE Pe3yIbTaThl:

PacriozHaBaTh OCHOBHBIE BHJBl UETBIPEXYTOJIBHMKOB, HX 3JEMEHTHI, IO0Jb30BaTbCS HX
CBOMCTBAMHU IMPH PELICHUH F€OMETPUUYECKUX 3aau.

[IpuMeHsTh CBOMCTBA TOYKHU IEpECeUeHUss MEIMaH TPEyroyibHHKa (LEHTpa Macc) B pPELIEHUU
3az1ad.

Bnagers moHsATHEM CpeqHEN JIMHUM TPEYroJIbHMKA M TpaneluH, NPUMEHATh UX CBOWCTBA IIPH
peleHnn reomerpuueckux 3anad. [loas3oBaTeest TeopeMont daneca U TEOPEMOIl 0 MPONMOPIHUOHATBHBIX
OTpe3Kax, MPUMEHTh UX JUISl PEIIEHUs IPAKTUYECKUX 3a/1a4.

[TpuMeHATH PU3HAKH [TOJO0US TPEYTOJIbHUKOB B PEIIEHUH TEOMETPUUECKUX 3a]1aU.

ITonp3oBatbess Teopemoit Iludaropa s pemeHUs T€OMETPUUYECKUX M TMPAKTHUECKUX 3aj1ad.
CTpouTh MaTeMaTHYECKYH0 MOJENIb B NPAKTUYECKHX 3a/ladaxX, CaMOCTOSTENBHO MENaTh YEPTEX U
HaxOJIUTh COOTBETCTBYIOLIUE JJINHBI.



Brnagers mnOHATHSMU CHHYCA, KOCHHYCA M TaHI€HCAa OCTPOTO yIjia MPSIMOYTOJIbHOTO
TpeyronbHUKa. [101630BaThCst STUMU MOHATUSAMHU JIJIS1 PEIICHUS PAKTUYECKUX 3aad.

Boruncnsate (pa3nuyHbIMU CIIOCOOAMM) IUIOWIAAb TPEYroJIbHUKA M IUIOMIAJd MHOTOYTOJBHBIX
¢buryp (momnb3yschb, TAe HEOOXOAUMO, KaIbKyaaTopoM). I[IpuMeHSTh TMOJIyueHHbIE YMEHHUS B
MPaKTUYECKUX 3a/1auax.

Bragers mOHATUSIMU BIUCAHHOTO M LEHTPAIBHOTO YTIiia, UCIOIb30BATh TEOPEMBI O BIUCAHHBIX
yriax, yriax MeXIy XopJaamH (CeKyIIMMH) U YIJie MEXIy KacaTellbHOM M XOpAOH NpU peleHuu
reOMEeTPUUYECKUX 3a7au.

Bnagerp moOHATHEM ONUCAaHHOTO YETHIPEXYrOJbHUKA, TPUMEHSITH CBOICTBA OMHCAHHOIO
YETHIPEXYTOJIbHUKA TTPU PELICHUU 3a]1a4.

[IpuMeHATHh MOJTyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUE MOJACIH JUIs 3ajad
peaibHOM KH3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM TMOA00UsS U
TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K xonity 00yuenus B 9 kiiacce 00yJaromuncs MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETpHUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOJUTh C HUX TMOMOIIBIO Pa3IUYHbBIE
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHHE MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). HaxomuTs
(C MOMOIIBIO KANBKYJIATOPA) AJTUHBI M YTJIBI 1J1s1 HETaOIMYHBIX 3HAYCHUH.

[Tosb3oBaTbest opMysiaMy TPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUYECCKHM TOXKISCTBOM JIJISI
HAXO0XJICHUS COOTHOILIEHUN MEXy TPUTOHOMETPHUECKUMHU BETUYUHAMHU.

Hcnonb30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB Ui HAaXOXIEHUS PAa3IHYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pelIeHNEe TPEYTOJIbHUKOBY), TPUMEHSTh UX MPU PEIICHUH T€OMETPHUECKUX 3aad.

Bragets monstusiMu npeoOpazoBaHus MOA00Hs, COOTBETCTBEHHBIX AJIEMEHTOB TOJI00HBIX (PUTYD.
[Tonb30BaTbes CBOMCTBaAMH MOJ00US IPOU3BOIBHBIX (PUTYP, YMETh BBIUUCIATH IJIMHBI U HAXOAUTD yTIIbI
y moaoOHbIx ¢uryp. [IpumeHsTH CBOMCTBa MOAOOHS B MPAaKTHMUECKUX 3aJadax. YMETh NPUBOIUTH
IIPUMEPHI OJA0OHBIX PUTYp B OKPYKAIOIIEM MUDE.

[Tonp30BaThCst TEOpEMaMHU O MPOU3BEACHUN OTPE3KOB XOPI, O MMPOU3BEICHUN OTPE3KOB CEKYIIIHX,
0 KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThbcs BEKTOpaMU, TOHUMATh UX T€OMETPUYECKUM U (PU3NYECKUI CMBICI, IPUMEHSITH UX
B PEIICHUU T€OMETPUUECKUX U (PU3NUECKUX 3a7ad. [[pUMEHSTh CKaIpHOE MPOU3BEACHUE BEKTOPOB IS
HaxXO0KJICHUS JIJTUH U YTJIOB.

[Tonb30BaThbCst METOJOM KOOPJMHAT Ha IJIOCKOCTH, IPUMEHSTh €r0 B PEIICHUH T'€OMETPUUYECKUX
Y MIPaKTUYECKHX 3a/1a4.

Brnagets TOHATHSMH TIPaBUJIBHOTO MHOTOYTOJBHUKA, [IMHBI OKPY>KHOCTH, IJIMHBI JyTH
OKPY>KHOCTH U PaJIMaHHOW MEPHI YIJIa, YMETh BBIYMCISTH IJIONMIAb KPyra u ero dacteu. [IlpumeHsTs
MOJIyYEeHHbIE YMEHHUS B MPAKTUYECKUX 3aa4ax.

Haxomuth ocu (Wnm HEHTPBI) CUMMETpUU (Uryp, TPUMEHSATH [BUIKEHHUS IUIOCKOCTH B
MIPOCTEUIINX CITydasX.

[IpuMeHATh MOTyYeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUE MOICIH JUIs 3ajad
pealbHOM KHM3HM W TIPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C TPUMEHEHHEM TMOA00US U
TPUTOHOMETPUYECKHUX (QYHKIIHH (TTOJIB3YACh, TJe HEOOXOANMMO, KATbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Konrpoububie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ipocreiimune reomeTpuueckue GUrypsl u
1 Hf cBorictBa. M3me epHHe reOMg I/I}:II;CKI/IX 14 bubmorexa LOK
’ p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmorexa [IOK
2 T 22 2
PEyrobHui https://m.edsoo.ru/7f415e2e
3 [TapannensHbie MpsiMbIE, CyMMa yTII0B 14 1 bubnnoreka [JOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
° TosToperne, 0bobmenne snanmii 4 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
. bu6mmoreka [IOK
1 HeTbipexyroabHiKir 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPONOPITMOHAIBHBIX OTPE3KaX, MOJ0OHbBIE 15 1 bubmorexa HOK
ponopht P - HOA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKA
[Tmomans. HaxoxaeHue miomaaei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 14 1 bubmorexa LHOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpy)KHOCTU. Bricannsie u
OTIMCAHHBIC YEThIPEX YT OJIbHUKH. bubnmnoreka [JOK
5 13 1
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmoreka [JOK
IT i 4 1
6 OBTOpeHHE, 060bueHHe SHaNHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Tpuronometpust. Teopembl KOCUHYCOB U 16 1 bubmmoreka [JOK
cCUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6moteka [JOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
B 12 1
SITOpHL https://m.edsoo.ru/7f41al2c
JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
OKPY>KHOCTH H IIJIOMIAIb KpyTa 8 bubmorexa LOK
Py > pyTa. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
bu6mmoteka IIOK
1
JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 7 1 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

- Yuebnuk. [ eomempus, 7-9 k.. yueb. o1 obweobpazosamenvuwix yupescoenutl /[J1.C.Amanacsn,
B.@.Bymy3o6, uop.]. — 6 u30. — M.: Ilpoceewenue, 2016 .

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
-Paboune TeTpanu. 7, 8 u 9 knaccel. Asmopwi: Aranacsu JI. C., byry3os B.®., ['naszros 10.A., IOauna
n.N.
- Aunaxktuueckue matepuansl. 7, 8 u 9 knaccel. Asmopuwl: 3uB B.I'., Maitnep B.M.
- Tematuueckue tectol. 7, 8 u 9 kiaccel. Aémopsi: Muiienko T.M., baunkos A /1.
- CaMOCTOATENbHBIE U KOHTPOJbHBIE paboThl. 7, 8 1 9 kiaccel. Aémop. Nuenckas M.A.
- lnarnoctuueckue TecTol. 7-9 knaccel. Aémop: Pookuk B.U.
- Meroauueckue pexomenaanuu. 7, 8 u 9 kinaccel. Aémopwi: Atanacsan JI.C., byty3os B.®., I'mazros 0. A.

U JIp.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

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

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

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