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[osicHuTenbHAS 3aNINCKA

I'eomeTpust kak OAWH W3 OCHOBHBIX pAa3/ieliOB IIKOJIBHOM MAaTEMAaTHKH, WMEIOIIMA CBOEH LEJbIO
o0ecreynTh M3y4eHHue CBOMCTB U pa3MepoB (UTyp, UX OTHOIIECHWHA M B3aWMHOE PACIOJIOKEHHUE, ONMUPACTCS Ha
JIOTMYECKYIO, JOKa3aTeNbHYIO JIMHUIO. LIEHHOCTh W3y4eHHsT T€OMETpUM Ha YPOBHE OCHOBHOTO OOIIEro
00pa30oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHHS, JOKA3bIBaThb WCTUHHBIC YTBEPXKIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
IIPOBOJUTH PACCYXKJEHHUS «OT IPOTHUBHOIO», OTJIMYaThb CBOMCTBA OT IPHU3HAKOB, (popMyinpoBaTh OOpaTHbIE
YTBEPKIACHUS.

Bropoii 1enpio u3ydyeHus: TeOMETpUN SIBIISIETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA MPU PELICHUH Kak
MaTeMaTHYECKUX, TaK M TMPAKTUYECKUX 3aJay, BCTPEUAIOUIUXCS B peaybHOM >ku3HU. OOydaromuiics IOJIKEH
Hay4YUThCS ONPENCIUTh NEOMETPUYECKYI0 (Urypy, ONUCAaTh CIOBaMM JAaHHBIM 4epTEX WM PUCYHOK, HAUTH
IUIOLIa/Ib 3€MEJBHOIO y4YacTKa, paccuyuTaTb HEOOXOIMMYIO JUIMHY OITOBOJIOKOHHOTO KaOens win Tpedyemble
pa3Mepbl Tapaxa A aBTOMOOWJI. ODTOMY COOTBETCTBYET BTOpAas, BBIYMCIUTENbHAs JIMHUSA B HW3Y4YEHUU
reoMerpun. [Ipu pemreHun 3agad MPaKTUYECKOTO XapakTepa OOydarolIMNCS YYUTCS CTPOUTH MaTreMaTHYeCKHe
MOJIEIM PEATbHBIX YKU3HEHHBIX CHUTYaIlud, MPOBOJUTH BBHIYUCICHHUS U OLICHHBATH aJ€KBATHOCTH IMOJYYECHHOTO
pe3yinbrarta.

Kpaiine BaxxHO MOTYEPKUBATH CBS3M TE€OMETPUMU C JPYrUMU YYCOHBIMH TpEAMETaMH, MOTHBHUPOBATH
HCIO0JIb30BATh OMPEIENIEHUsI T€OMETPUUECKUX (QUTyp W MOHSITHHA, JEMOHCTPUPOBATh NMPUMEHEHHE IMOTYYEHHBIX
yMeHHH B (U3HMKE U TeXHUKE. DTU CBsI3U Haubojee SpKo BUAHBI B TeMax «Bextopwl», «Tpuronomerpuyeckue
COOTHOIIEHU», «MeTtoa koopauHaT» U «Teopema ITudaropay.

VYueOnniil kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIINE OCHOBHBIE pa3/eibl coaepxkanus: «I eomerpuueckue
¢burypsl 1 UX cBOHCTBa», «M3MepeHne reoMeTpuyeckiuX BeIUUHH», «/[ekapToBbl KOOPAMHATHI Ha IJIOCKOCTUY,
«BexTopb», «JIBuxenus miockoctny, «IIpeobpazoBanus moaoousn.

Ha u3ydenne ydeOHOorOo Kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kimacce — 68 gacoB (2 daca B
HeJeN0), B 8 Kitacce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

Conep:xanue o0yueHust

7 KJIIACC

Hauanenabie nousatus reomerpuu. Touka, mpsmas, OTPE30K, Jyd. Yrou. Bunel yrinoB. BepTukanbHbie u
CMeXHble Yribel. buccekrpuca yria. Jlomanas, mMHoroyronbHHK. [lapannenbHOCTh W TMEPHEHIUKYISIPHOCTH
MPSIMBIX.

Cummetrpuunblie Gurypsl. OCHOBHBIE CBOICTBa 0ceBOM cuMMmeTpuu. [IpuMepsl cuMMeTpUr B OKpYKaroeM
MHUpE.

OcHOBHBIE NTOCTPOCHUS C MOMOILIBIO LUPKYJISA U JUHEHKH. TpeyronbHuk. Beicota, Meauana, Ouccekrpuca,
HX CBOMCTBA.

PaBHOOGeIpeHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U MPU3HAKH PAaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYroJIbHUKOB.

CpoiicTBa W TMpHU3HAKU TNapauiedbHBIX MnpsMbix. CyMMa YIJIOB TpeyrojibHHKA. BHemHue yribl
TpPEeYroJbHUKA.

[IpsiMOyrospHbI TpeyrojdbHUK. CBOMCTBO MeAMaHbl MPSIMOYIOJIBHOIO TPEYrOJbHUKA, IMPOBEIEHHOU K
runorenyse. [Ipu3Haku paBeHCTBa MPSMOYTOJBHBIX TPEYrOJbHUKOB. [IpAMOYronbHBINA TPEYroJbHUK C YIJIOM B
30°.

HepaBeHncTtBa B reomeTpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, Teopema o
0oJIbIIIEM yIJIe U OOJBIIIEH CTOPOHE TPEeYTroabHUKA. [leprneHaAuKynsp U HaKJIOHHAS.

I'eomeTpuueckoe mecto Touek. buccekrpuca yrina M CepeMHHBIM NEPHEHAMKYISAP K OTPE3Ky Kak
F€OMETPUUECKHE MECTA TOYEK.

OKpy)XHOCTb U KpYT, XOpJia U JUaMETpP, UX CBOMCTBA. B3auMHOE pacnosoKeHne OKPY>KHOCTU U TPSIMOM.
KacarenbHas u cexymas Kk okpyxHOCTU. OKpY>KHOCTb, BIIUCAHHAS B yroJl. BriMcaHHasi U ONMCaHHAsA OKPYKHOCTH
TPEYroJabHUKA.

8 KUIIACC

Uersipéxyronbuuku. [lapamnenorpamm, ero mpu3Haku M cBOKCTBA. YacTHBIE cllydan mapajijieiorpaMMoOB
(IpsAMOYTONBLHUK, poMO, KBaApaT), UX MPU3HAKU U CBOMCTBa. Tpamernus, paBHOOOKas Tparelus, e€ CBOHCTBa U
npusHaku. [IpsimoyrosibHas Tpanenus.

Meron ynBoenust Mmenuansl. LlentpanbHas cummerpusi. Teopema daneca u TeopemMa 0 NpoNOPLUHUOHAIBHBIX
OTpE3KaXx.

Cpennue TMHUM TPEYroJabHUKA U Tpaneuuu. LlenTp macc TpeyroiabHuKa.



[Tonobue TpeyronbHUKOB, KO3 ¢uueHT nonodus. [IpusHaku momoOust TpeyroiabHUKOB. I[Ipumenenue
110100Us IPH PEIICHUH MPAKTUYECKHX 33a/1a4.

CoiicTBa momiaaeit reomerpudeckux Guryp. @opmMyssl is IOMIAN TPEYrOJIbHHUKA, apaiieIorpaMMma,
pomoOa u Tpanermu. OTHOLIECHHE TUIOIIAAEH OJOOHBIX QUTYP.

Brruncnenue miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM Oymare.

Teopema [Tudaropa. [Ipumenenne Teopems [Tudaropa npu pemieHnn NpaKTHYECKUX 3a1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO YIjla IPSIMOYTOJIbHOTO TPEYrojbHUKA. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. Tpuronomerpuueckue ¢pynkiuu yrios B 30, 45 u 60°.

Brnucannbple M 1EHTpaJbHBIE YIUIBI, YIOJ MEXIY KacaTeIbHOM M XOpJIOM. YIUVIBI MEXAy XOpJaMH U
ceKylmuMu. BrucaHHble W ONHMCAHHBIE YETHIPEXYTOJIbHUKU. B3auMHOE pacnoJioKeHHE JIBYX OKPYKHOCTEH.
Kacanue oxpyxnocreil. OOuiye kacareiabHble K JBYM OKPYKHOCTSM.

9 KJIACC

Cunyc, kocunyc, TaureHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIbI
MIPUBEACHHUS.

Pemrenne TpeyrospHukoB. Teopema KOCHMHYCOB M TeOpEMa CHUHYCOB. PenieHue mpakTHYeCKUX 3aaad C
HCI0JIb30BAHNEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomo6us. [logobre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mpousBeAeHHUH OTPE3KOB XOPJ, TEOPEMbI O MPOU3BEACHHUU OTPE3KOB CEKYIIUX, TEOpeMa o
KBaJpare KacaTeJIbHOM.

Bexrop, anuHa (MOynb) BEKTOpa, COHANPABJIEHHbBIE BEKTOPHI, IPOTHBOIOJIOKHO HAalpaBIE€HHbIE BEKTOPHI,
KOJUIMHEApHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMu Haj BekTopamu. Pa3noxkeHue BeKkTopa IO JABYM
HEKoJUIMHeapHbIM BekTopaMm. KoopnunaTtsel BekTopa. CkalsipHO€ NpPOU3BEACHHE BEKTOPOB, NMPUMEHEHHE JUIs
HAXO0X/IEHUS JUIMH U YIJIOB.

JlexkapTOBbI KOOPJMHATHI Ha MJIOCKOCTH. YpaBHEHUS MPSAMON M OKPY>KHOCTH B KOOpJIWHATaX, EpeceyeHue
OKPY)KHOCTEH M NMpsAMBIX. MeToJ KOOpJIMHAT U €ro IPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJNIBHUKH. [[MHA OKpy:XHOCTH. I'panycHas M panmaHHas Mepa yria, BBIYMCICHUE
JUTMH TyT OKpy:kHOcTel. [nomans kpyra, CEKTOpa, CErMEHTa.

JIBM>KEHUS TNIOCKOCTH U BHYTPEHHUE CUMMETpUU GUryp (31eMeHTapHble npeacraBieHus). [lapamienbHblii
nepenoc. [ToBopor.

I[Inanupyemsble pe3yJbTaThbl OCBOEHHSI NMPOrPaMMblI Y4eOHOT0 Kypca «reoMeTpHs» Ha YpOBHe
OCHOBHOI'0 00111ero 00pa3oBaHus

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS IPOrPaMMBbl y4eOHOTO Kypca «'eoMeTpHs» XapaKkTepu3yrTCs:

1) narpuoTnyeckoe BOCIIMTAHUE:

MIPOSIBJICHUEM MHTEpeca K IPOIUIOMY U HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IICHHOCTHBIM OTHOIIICHHEM
K JIOCTI)KEHHSIM POCCUHCKUX MAaTEMaTHKOB M POCCHHWCKOW MaTeMaTHYECKOW INKOJIBI, K HCHOJIh30BAHUIO 3TUX
JTOCTIDKEHHUH B IPYrMX HayKaxX U MPUKIATHBIX chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOSI3aHHOCTEW TPaXJAaHWHA W PEANM3AlMU €ro ITpaB, MPEACTABICHUEM O
MaTEeMaTUYEeCKUX OCHOBaxX (YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHI, MPOIEIyp TIPaKIaHCKOTO
oOmiecTBa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHHIO STUYECKUX MPOOJIEM, CBS3aHHBIX C
MPAKTUYCCKUM MPUMEHEHHEM JIOCTIKCHHI HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIBHO-ITHYCCKHX MPUHIUIIOB B
JEATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHHM MPAKTHMUYECKUX 3a/lad MaTeMaTUYECKOM HaIlpaBIEHHOCTH,
OCO3HAHHMEM BaXHOCTH MaTeMAaTHUYECKOTO OOpa30BaHHUS Ha TMPOTSHKEHHUM BCEW IKU3HU IS YCIEHTHOU
npodeccuoHaNBbHOM eATENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM
WHIUBUAYAIbHOH TpaeKTOpHUH OOpa3oBaHMsS U JKHU3HEHHBIX IUIAHOB C YYETOM JUYHBIX HWHTEPECOB U
00I11eCTBEHHBIX TOTPEOHOCTEH;

4) acTeTn4YecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pElIeHU, pacCyKICHH, YMEHHUIO BUIETh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIle B MAEATeTbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TPEACTaBIEHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YENIOBEKA, IPUPOJIBI U OOIIECTBA, MOHUMAHHUEM MAaTeMaTHYeCKOW HAayKu Kak chepsl
YeNOBEYECKOW NEeATENbHOCTH, JTaloB €€ pa3BUTUS W 3HAYMMOCTH IS PAa3BUTHUS IUBWIM3AIMH, OBIIAJICHHEM
SI3BIKOM MaTEMAaTUKH U MaTeMaTHYeCKON KYIbTYPOU Kak CPEICTBOM MO3HAHHS MUPA, OBIAJCHUEM MPOCTEUIITUMU
HABBIKaMU UCCIIEZIOBATEILCKOM IeATEeIHbHOCTH;



6) ¢usuyeckoe BocnuTaHue, ¢GopMUpPOBaAHHE KYJbTYPbl 3I0pPOBbSI W JIMOLHOHAJILHOIO
Os1aromosy4usi:

FOTOBHOCTBIO IIPUMEHSATh MaTeMaTHYECKHE 3HAHMsI B MHTEPECaX CBOErO 370POBbs, BEAEHUS 310pOBOTO
o0Opa3a >KM3HM (3I0pOBO€ NMHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHATUNH M OTABIXA, pEryispHas (Qu3nuecKas
aKTHUBHOCTH), C()OPMUPOBAHHOCTHIO HaBbIKa pe(rieKcuu, MPU3HAHHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTO XK€
IIpaBa JIpyroro 4ejloBeKa;

7) 3K0JI0rNYecKoe BOCIINTAHHE:

OpUEHTAlle Ha NMPUMEHEHHE MaTeMaTHMYeCKUX 3HaHWM Uil peleHus 3ajad B 00JacTH COXPAHHOCTH
OKpY’)Karolllel Ccpejipl, MJIAaHUPOBAHUS MOCTYIKOB M OLEHKM HX BO3MOJKHBIX HOCIEACTBUM Ul OKpYXKarolieu
Cpezbl, 0CO3HAHUEM TII0OATBHOTO XapaKTepa dKOJOTHUECKUX MPoOIeM U IMyTel UX PEUICHHUS;

8) ajanTanmsa K H3MEHAIIMMCS YCJIOBHAM COLHAIBLHOM M IPUPOAHON cpeibl:

TOTOBHOCTBIO K JACHCTBUSIM B YCIIOBUSAX HEONPEAEIEHHOCTH, ITOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTUYECKYIO JeSITEIbHOCTb, B TOM YHCIIE€ YMEHUE YUUThCA Y APYrUX JIIOJeH, IpruoOpeTaTh B COBMECTHOM
JeATeNbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMITIETEHIINY U3 OIIBITA JIPYTHUX;

HEOOXOIMMOCTBI0O B (OPMHUPOBAHWHM HOBBIX 3HAHUHM, B TOM 4YHCIE (QOPMYTUPOBATH WICH, IOHATHS,
rUnoTe3bl 00 00ObEKTaX U SIBICHUAX, B TOM 4YHCIE paHEe HEM3BECTHBIX, OCO3HABATh JNE(QUIUTH COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATh CTPECCOBYIO CUTYAIlMI0 KaK BBI3OB,
TpeOyIOINii KOHTPMEP, KOPPEKTHPOBATh MPHHUMAEMbIE PEUICHUS W JEHCTBHS, (OPMYTUPOBATH M OIICHUBATH
PHUCKH U MOCIENCTBUA, GOPMUPOBATH OTIBIT.

MertanpeamMeTHble pe3yJIbTAThI

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe 1eliCTBUSA

ba3oBble Jjoruyeckue a1eiicTBUsA:

o BBISBIIITh M XapaKTEPHU30BaTh CYNIECTBEHHBIC TPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB,

MOHATHH, OTHOIICHHH MEXIy MOHATHIMH, (HOPMYITHPOBATH ONpEACTCHHUS TOHITHH, YCTaHABIUBAThH

CYIIECTBEHHBIH MpHU3HAK KiIacCU(UKALlMM, OCHOBAaHUS [UIsi OOOOIIEHHS U CpaBHEHUS, KPUTEPUU

MIPOBOJMMOTO aHAIH3a;

. BOCIIPUHUMATh, (GOPMYIUPOBATh W TNPeoOpa3oBBIBaTh CYXICHUS: YTBEPIUTENbHBIE H

OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOIIUE, YCIOBHBIE;

. BBISIBJISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTHUBOpeurs B (¢akrax,

JAHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX, MpeajaraTb KPUTEpUHU JUIsl BBISBICHHUS 3aKOHOMEPHOCTEH U

MPOTHUBOPEUHIA;

. JieNiaTh BBIBOJBI C HCIOJIb30BAHHMEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX M WHAYKTUBHBIX

YMO3aK/IIOUYEeHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUU;

. pa3buparh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUN (MpsSMbIe U OT MPOTUBHOIO),

MIPOBOJUTH CaMOCTOSITEIbHO HECIOXKHBIE J0Ka3aTelbCTBa MaTeMaTH4ecKuX (DaKToB, BBICTPAUBAThH

apryMeHTaluI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS,

o BBIOMpATh CIIOCO0 perieHus yaeOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS,

BBIOMpaTh HanboJiee MOAXOAAIMINN ¢ YIETOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

o WCII0JIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUIT MHCTPYMEHT MO3HAHUS, (HOPMYITUPOBATH

BOIPOCHI, (pUKCHpYIOLIHE TPOTUBOPEUUE, MPOOIEMY, CAMOCTOSTENILHO YCTAHABIMBATH HCKOMOE M JIAHHOE,

(dbopMHUpOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

o MPOBOJIUTh IO CAaMOCTOSTENBHO COCTABJIEHHOMY IIJIaHY HECIOKHBIA OSKCIEPUMEHT,

HEeOOoJIbIIIOE HCCIIEI0BAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO O0ObEKTa, 3aBUCUMOCTEH

00BEKTOB MEXKYy COOOM;

o CaMOCTOATENBHO (POPMYIMPOBaTH 00O0OIIEHUS] U BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHOTO

HaOJIO/IEHNUs, HUCCIIEIOBAaHMs, OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3yJabTaTOB, BBIBOJOB H

0000I1IeHMI;

o MIPOrHO3UPOBATh BO3MOKHOE Pa3BHTHE IPOLECCa, a TAaKXKe BBIJIBUraTh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanueii:

L4 BBIABJIATHE HEAOCTATOYHOCTH U HU30BITOYHOCTh I/IH(l)OpMaLII/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJIA
PCUICHUA 3aa1Hu;
L4 BLIGI/IpaTB, AHAJIIU3UPOBATb, CHCTCMATH3UPOBATL W HUHTCPIIPETUPOBATH I/IH(I)OpMaI_II/IIO

Pa3NUYHBIX BUIOB U (OPM NPEICTABICHHUS;



. BbIOMpaTh (QopMy mpeacTaBieHUs HWH(OPMAUK M WILIIOCTPHUPOBATH peEIlaeMble 3aJauu
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

. OILICHUBATh HAAEKHOCTh WH(GOpPMAIMU IO KPUTEPHUSM, NPEIJIOKEHHBIM YUYUTEIEM WIIH
chOpPMYIIUPOBAHHBIM CAMOCTOSTEIILHO.

KoMMyHHUKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBHS:

° BOCIIpUHUMATL U (bOpMyJIHpOBaTb CY)XKACHHA B COOTBCTCTBHU C YCIOBUAMHU H LCIIKAMU
OGH.[CHI/ISI, SAICHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOI TOYKY 3pCHHUA B YCTHBIX W INHCBMCHHBIX TCKCTAX,
AaBaTb MOACHCHUSA 110 XO4y PCIICHHUA 3aa4i, KOMMCHTHPOBATH HOJ'Iy‘-ICHHBIfI PE3YIbTAT,

o B XO0Jie¢ OOCYXKICHHUS 3a/laBaTh BOTPOCHI MO CYIIECTBY OOCYXKIaeMOH TeMbI, MPOOIEMBI,
pemaeMoi/'I 3aaa4u, BbICKA3bIBaTh UJCH, HALICIICHHBIC HA ITOMCK PCUHICHUA, COIOCTABJIATL CBOU CYKIACHUSA C
CYXKJICHUSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa, OOHAPYKUBAThH PA3JINYME U CXOJICTBO MO3HUIHNH, B KOPPEKTHOM
dbopme hopMyITUpoOBaTh pA3HOTIIACHS, CBOU BO3PAKCHUS;

° NpCACTAaBIATE PE3YJIbTAaThl PCHICHUA 3ada4du, OKCIICpUMCHTA, HCCICOOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh ()OpMaT BBICTYIUIEHHMSI C Y4€TOM 3ajad MpPE3eHTAlud U OCOOEHHOCTEH
ayJIUTOpUH;

° MOHUMAaTh M HUCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHONW M WHAMBHUIYaJIbHOM PabOTHI MpH
pEeIICHNN y‘IC6HI:vIX MaTEMATHYCCKUX 3a1a4,

° INpUHUMAThL LCJIb COBMECTHOH ACATCIIBHOCTH, INNIAHUPOBATH OpPTraHHU3alrIo COBMECTHOM

paboTel, pacnpeAensiTh BUABI padOT, JOrOBapHBAThCS, OOCYKIaTh MPOLECC MU pe3yiabTaT padoThI,
000011aTh MHEHHS HECKOJIKUX JTFOJICH
. y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYXAeHUS, OOMEH MHEHUSMH, MO3TOBbIE

HITYpMbl U JpPYTUe€), BHIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C APYTUMHU

YJleHaMHd KOMAaHJbl, OILEHUBAaTh KadecTBO CBOEro BKJaJa B OOLIMI MPOAYKT MO KPUTEPUAM,

chOpMyIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpCcalbHbIC YUeOHBbIE AeliCTBUA

Camoopranuszanms:

o CaMOCTOSTEJIBHO COCTaBIIATh IUIAH, JITOPUTM PEIICHUs 3a7a4M (WU €ro 4acTh), BBIOMpaTh

crnoco0 pelieHus ¢ y4éToOM HUMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBaTh U

KOPPEKTHPOBAaTh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUU.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJVIEKT:

o BIIaJIeTh CIOCO0aMM CaMONPOBEPKH, CAMOKOHTPOJS Ipoliecca M pe3yjbTaTa pelleHHs

MaTeMaTHU4ECKOM 3a7auu;

o IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTb [P PEIICHHUU 3aJa4d, BHOCUTH

KOPPEKTHBBl B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, HAaWJAEHHBIX OLIMOOK, BBISBIECHHBIX

TPYAHOCTEH;

o OLICHMBATh COOTBETCTBHUE PE3Yy/IbTATa ICSATEIBHOCTH IOCTABICHHOM LEIU M YCIOBHUAM,

OOBSICHATh NPUYMHBl JOCTH)KEHUS MM HEAOCTHXKEHMs LM, HaXOAUTh OHIMOKY, JaBaTh OLIEHKY

IPUOOPETEHHOMY OTIBITY.

IIpenmeTHbie pe3yJibTaThI

K koHIy 00yueHus B 7 kjacce oOyqaromuiics MOJIyYUT CIEIYIOLINE IPEIMETHbIE PE3YJIbTaThl:

Pacnio3HaBaTh u3y4yeHHblE TE€OMETpHUYECKHE (UIypbl, ONPEAETIATh MX B3aUMHOE pPacIOJIOKEHHE,
n300pakaTh reoMeTpudeckue (GUrypbl, BBINOJIHATH YEPTEXKU MO YCIOBUIO 3afaud. V3MepsaTh JMHEHHBIE U
YIJI0BBIE BEIMUYUHBL. Penate 3a1a4y Ha BBIYMCIICHNE JJIMH OTPE3KOB U BEIMYUH YIJIOB.

Jlenatb TpyOyl0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEIMYMH INPEIMETOB B pEaJbHON >KU3HHU, Pa3MepoB
IPUPOJHBIX 00BEKTOB. Paznnuars pasmMepsl STUX 00BEKTOB MO MOPSAIKY BEIMUUHBI.

CTpouTh 4epTeKH K F€OMETPUUECKUM 3a/1adaM.

Ilonb3oBaTbcsl NpU3HAKAMM PAaBEHCTBA TPEYrOJBHUKOB, HCIOJB30BaTh IPU3HAKM M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILIeHUH 3a/1ay.

IIpoBOIUTH JIOTUYECKUE PACCYXKACHUS C UCIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[lonb3oBaTbcsi NpU3HAKAMM PABEHCTBA IMPSAMOYIOJBHBIX TPEYrOJBHHUKOB, CBOMCTBOM MEIHMAaHBbI,
IIPOBEIEHHON K TMIIOTEHY3€ MPSMOYTOJBHOTO TPEYTOJbHUKA, B PELIEHUH F€OMETPUUECKUX 3a1a4.

OmnpenensaTh MapajuiebHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT C HHUMH CEKyIlas.
Omnpenenars napauieabHOCTh MPSIMBIX C MOMOLIBIO PABEHCTBA PACCTOSHUI OT TOYEK OJHOM MPSAMOM O TOYEK
JOPYrO¥ MpsIMOM.

Pemats 3agaun Ha kiieT4aroit Oymare.



[TpoBOIUTH BBIYUCIICHUS U HAXOJUTh YHUCIOBBIE M OYKBEHHBIC 3HAYCHUS YTIIOB B TEOMETPUUECKHX 33a9ax
C HCHOJB30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB M MHOIOYTOJIbBHUKOB, CBOMCTB YIJIOB, 00Opa30BaHHBIX INpU
[IEPECEUEHHH JIBYX MTapaJUIEIbHBIX IPSMBIX CeKylllel. PemaTs npakTuyeckue 3aauu Ha HaX0KJEHHUE YIJIOB.

Brnanets moHATHEM T€OMETPHUYECKOTO MECTa TOUEK. YMETh ONpeneNaTh OMCCEKTPUCY yIila U CEepeANHHBIH
NEPIEHIUKYIISAP K OTPE3Ky KaK FT€OMETPUUYECKHE MECTA TOYEK.

DopMyIMpOBaTh ONPEIEIECHUS OKPY)KHOCTH M Kpyra, XOp/bl U JAUaMeTpa OKPYKHOCTH, IOJIb30BaThCS UX
CBOMCTBaMH. YMETh PUMEHSATH 3TH CBOMCTBA IIPH PELLICHUU 33/1a4.

Bnagerp mnoHATHEM ONMCAaHHOM OKOJIO TPEYroJbHUKA OKpPY)KHOCTH, YMEThb HaXOIUTh €€ LEHTP.
[Tonb3oBarbes GakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA MEPECEKAIOTCs B OJHON TOYKE, U O TOM,
YTO CEepEeIUHHbIE NEPIIEHIUKYISPbI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJHON TOUKE.

Bnagerp mnoHsTHEM KacaTelbHOW K OKpPYKHOCTH, II0OJIb30BAThCS TEOPEMOW O NEPIEHIUKYISIPHOCTU
KacaTeJlbHOU U pajguyca, IpOBEAEHHOTO K TOUKE KacaHUsl.

[Tonb30BaTbcst MPOCTEHIIMMU F€OMETPUUECKUMU HEPABEHCTBAMHU, IOHUMATh UX MPAKTUYECKUNA CMBICIT.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE TIOCTPOEHUS C IIOMOILBIO LHUPKYJIS U JIMHEHKH.

K xonIty 00yuenus B 8 kiacce 00yJaronuics mogyduT CICIYIONIHE TPEIMETHBIC PE3YIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BBl YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, MOJIb30BAThCSl UX CBOMCTBaAMM NpHU
pELIeHNH T€OMETPUUYECKUX 3a/1ad.

[IpuMeHsTh CBOMCTBA TOUKU NEPECEUEHMSI MEIUAH TPEYroJIbHUKA (LIEHTpa Macc) B PELLICHUH 3aa4.

Bnaners noHsiTHeM cpefHel JMHUM TPEYroJIbHUKAa M Tpareluy, MPUMEHSATh UX CBOICTBA MPH PELIEHUU
reomeTpuueckux 3anad. Ilosb3oBaThcs Teopemoit Paneca M TEOPEMOW O HPOMOPHMOHAIBHBIX OTPE3KAX,
MIPUMEHSTh UX JJI PEIICHUS TPAKTUUECKUX 3a]1a4.

[IpuMeHsTh NPU3HAKY [10100UsI TPEYTOJILHUKOB B PEIIEHUH F€OMETPUUECKUX 3a/1a4.

[Tonws3oBatbest Teopemoit Iludaropa mist penieHuss TeOMETPUUECKHX W TMpakTUYeckux 3anad. CTpouTh
MaTeMaTHYeCKyl0 MOJeJIb B MPAKTHUECKUX 3aJlayax, CaMOCTOSATENbHO JieNaTh YepTéX U HaXOJIUTh
COOTBETCTBYIOILIUE JJTUHBI.

Brnagete NmOHATHSAMM CHHYCa, KOCMHYCAa M TaHI€HCAa OCTPOTO yrja HpsIMOYrOJIbHOTO TpPEYTrOJbHHUKA.
[Tonp30BaThCs STUMH MOHATHUSMU JJIs1 PEIICHUS MPAKTUYECKUX 3a4a4.

Boruucnate (pa3auvHBIMUA CTIOCOOAMM) IUIONIAb TPEYrOJbHUKA M IUIOIIAJAM MHOTOYTOJBHBIX (QHUTYD
(MoB3ysCh, A€ HEOOX0AUMO, KABKYIATOPOM). [IpUMEHATH MOTydeHHbIE YMEHHS B IPAKTHUECKUX 3a/1a4ax.

Bragete MOHATHSAMH BOMCAHHOTO M LEHTPAJIbHOIO yIja, MUCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX YIJax,
yriaax Mexay XopJamMu (CeKyIIMMU) U yIiie MKy KacaTeJIbHOU U XOPJOH MPH PEIICHNH T€OMETPUYECKIX 3aa4.

Brnagetp  mOHATHMEM ~ ONHMCAaHHOTO  YETBHIPEXYTrOJbHUKA,  MPUMEHATH  CBOMCTBA  OMNMCAHHOTO
YEeThIPEXYTOJIbHUKA [IPU PELIECHUH 3a/1a4.

[IpuMeHATH NOJIyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUYECKHE MOJENU IS 3a/1ay peabHOU
KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BBIYUCICHUS C NMPUMEHEHHEM MOJ00US U TPUTOHOMETPHUH (IOJIB3YSICh,
r71e HEOOX0IUMO, KaIbKYJIATOPOM).

K koniy o6y4yenus B 9 ki1acce oOyJaromuiics noxyduT CleayIoNre IpeIMeTHbIC Pe3ybTaThl:

3HaTh TPUTOHOMETpHUYECKHE (DYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C MX MOMOIIBIO Pa3IUYHbBIC JIEMEHTHI
MPSIMOYTOJIBHOTO TPEYrOJbHUKA («pEIICHHE MPSMOYTOJIbHBIX TPEYrOJIbHUKOBY). Haxoauth (¢ MOMOIIbIO
KaJbKYIATOPA) JJIMHBI U YIJIbI AJ1s1 HeTAOJIMYHBIX 3HAYCHHH.

[Tonb3oBatbest  GopMynamMu TMPHUBEACHUS UM OCHOBHBIM TPUTOHOMETPUYECKUM  TOXKIECTBOM IS
HAaxO0JIEHUS COOTHOLIEHUN MEXy TPUTOHOMETPUUECKUMU BETMYMHAMMU.

Hcnonp30BaTh T€OpEeMbl CUHYCOB U KOCHHYCOB JJII HAXOXKJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTrOJbHHUKA
(«pelieHue TPEYroJbHUKOBY), MPUMEHITH UX MPHU PEIICHHH FEOMETPHUYECKUX 3aay.

Bnaners mnonsTHsIMM 1peoOpa3oBaHUS MOAOOMSA, COOTBETCTBEHHBIX JJIEMEHTOB HOJOOHBIX (UTYp.
[Tonb3oBaThest CBOMCTBAMU MOJOOHMS MPOU3BOJBHBIX (UTYpP, YMETh BBIYUCIATH UIMHBI U HAXOAWUTh YIIBI y
noaoOHbIX (uryp. IlpumeHsTs cBoOiicTBa MOAOOMS B MPAKTUYECKUX 3a/ladaX. YMETh NPUBOIUTH MPHUMEPHI
10JI00HBIX (PUTYpP B OKPYKAIOIIEM MUDE.

[lonb3oBaTbesl TEeOpeMamMM O NPOU3BEIEHUM OTPE3KOB XOPHA, O IMPOU3BEACHUU OTPE3KOB CEKYIIHUX, O
KBaJpaTe KacaTeJlbHOM.

[Tonp30BaThcst BEKTOpaMH, MOHUMATh WX TE€OMETPHYECKUW W (DU3UYECKUU CMBICH, MPUMEHSTh UX B
pelIeHNH TeOMETPHYECKUX U (U3NYecKux 3agad. lIpuMeHsTh CKalspHOE NpPOM3BEIEHHE BEKTOPOB JUIA
HAaxXOJICHU JUTUH U YTJIOB.

[lonb30BaTbcsl METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €r0 B PEUIEHUM TI'€OMETPUYECKUX H
MPaKTUYECKUX 3a]a4.

Bragets MOHATUSMHM NPABHIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTHU, JUIMHBI JYTU OKPYKHOCTU U
paauaHHOM Mepbl yrila, YMETh BBIYMCIATH IUIONIAAb Kpyra W ero yacteid. [IpuMeHsTh mojgydyeHHbIE YMEHHS B
MPaKTUYECKUX 3a]ayax.



Haxomuth ocu (MM UEHTPBI) CUMMETPUM (QUTYp, TPUMEHSTH ABIKCHHS IUIOCKOCTH B TPOCTEHUIIMX
ciIydasix.

[IpuMeHsTh NOJIyYeHHBIEC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE MOJENHU JUIsl 3a]a4 pealbHOU
JKU3HHU U TPOBOAUTH COOTBCTCTBYIOIIUC BBIYMUCICHUA C IPUMCHCHHUEM HOI[O6I/I$I U TPUTOHOMCETPHUYCCKUX q)YHKI_II/Iﬁ
(MOB3YSICh, TI€ HEOOXO0UMO, KAITBKYIIITOPOM).

TemaTn4eckoe IJIAHUPOBAHUE

7 KIIACC
KoanyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue
Ne Konrtposs | Ipakruy | (uudposbie)
pa3aeyioB U TeM
/o Bcero HBIE ecKue 06pa30BaTeJIbele
NPorpamMmbIl
padoThI paGoTbl | Pecypchl
IIpocreitmme
l(i)ep?rM eirl)?lng(;eoﬁcma bubmmorexa [TOK
1 P ' 14 https://m.edsoo.ru/7f4
N3mepenue
15e2e
T€OMETPUUECKHUX
BEJIMYUH
bubmmoreka [IOK
2 | TpeyronbHUKH 22 1 https://m.edsoo.ru/7f4
15e2e
[TapannensHbie bubnuotexa [JOK
3 | mpsMbIe, CyMMa yIiioB 14 1 https://m.edsoo.ru/7f4
TPEYroJbHUKA 15e2e
OKpYXHOCTb U KPYT. bubnuoteka [JOK
4 | TeomeTpHuecKHe 14 1 https://m.edsoo.ru/7f4
MTOCTPOCHUS 15e2e
ToBTODEHIE bu6moreka [IOK
5 P ’ . 4 1 https://m.edsoo.ru/7f4
000011eHNe 3HAaHUIT
15e2e
OBILEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOTPAMME
8 KVIACC
KoauvecTBo yacoB DJIeKTPOHHBIE
Ne HaumenoBanue K 0 (undpoBbIe)
® | paznesios u Tem OHTPOJIb PaKTH4 P
n/n Bceero HbIe ecKHue o0pa3oBaTe/ibHbIE
NPOrpaMmbl
padoTbI paéoTbl | pecypchl
bubnuorexa [JOK
1 | YeThIpEXyroibHUKH 12 1 https://m.edsoo.ru/7f417el
8
Teopema Parneca u
Teopema o bubmmoreka [JOK
2 | IpOMOPIIMOHAIBHBIX 15 1 https://m.edsoo.ru/7f417el
OTpe3Kax, MoJ00HbIE 8
TPEYTrOJIbHUKHI
[Imomane. Haxoxnenue
zﬂsmgiiﬁHKOB " bubmoreka [{OK
3 peyT 14 1 https://m.edsoo.ru/7f417el
MHOTOYTOJILHBIX (QUTYD. 3
[Tnomaau mogoOHBIX -
uryp
4 | Teopema [ludaropa u 10 1 bubmmnoreka [JOK



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

Hayajia TPUrOHOMETpUHU

https://m.edsoo.ru/7f417el

8

VYTIIBl B OKPYKHOCTH.
Bnucanneie u
OIIMCaHHbIE

bubmunorexa LIOK

5 | 4eThIPEeXyroJbHUKH. 13 1 https://m.edsoo.ru/7f417el
Kacarenpunie K 8
okpyxxHocTu. Kacanue
OKPY>KHOCTEH
ToBToDeHIe bubmnoreka LIOK
6 p ’ . 4 1 https://m.edsoo.ru/7f417el
000011eHNe 3HAHNI 3
OBIIEE KOJIMYECTBO 68 6 0
YACOB 110 ITPOI'PAMME
9 KJIACC
KoaunyecTBo 4yacos DJIeKTPOHHBIE
HaumeHnoBanue
Ne Kourtposb | IMpakruy | (mudpossie)
pa3aesioB M TeM
n/n Bcero HbIE ecKHue oOpa3oBaTe/ibHbIE
NporpamMmbl
padoThI paGoTbl | Pecypchl
ip“mHOMeTp“"' Bu6miorexa [IOK
1 COPEMbI KOCHHYCOB 1 16 1 https://m.edsoo.ru/7f41a12
cuHycoB. Pemenue c
TPEYrOJIHLHUKOB =
rommbus, Mempumeceas Bummorera LIOK
2 A ‘ p 10 1 https://m.edsoo.ru/7f41a12
COOTHOIIIEHUS B c
OKPYXHOCTH =
bu6mmoreka [IOK
3 | Bekropsl 12 1 https://m.edsoo.ru/7f41al12
c
JlekapTOBBI bu6moreka [IOK
4 | KOOpaUHATHI HA 9 1 https://m.edsoo.ru/7f41al12
IUIOCKOCTH c
[IpaBunbHbIC
ﬁizf{(;ygznb}liiy;ﬂ " bu6mmoreka [IOK
5 Pyx 8 https://m.edsoo.ru/7f41a12
IIOLIaAb Kpyra. c
Brruncnenue =
mIonaaei
bubnuorexa [JOK
6 | JIBmKeHHs IJIOCKOCTH 6 https://m.edsoo.ru/7f41al12
Cc
1(;[60:6T OI:{IEZG’ bubmuorexa [JOK
7 B ’ 7 2 https://m.edsoo.ru/7f41a12
CHCTEeMaTH3aIus c
3HAaHUU =
OBIIEE KOJIMYECTBO 68 6 0
YACOB I10 ITPOI'PAMME
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