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HOACHUTEJIBbHAA 3AIIUCKA

I'eomeTpust Kak OAMH W3 OCHOBHBIX Pa3/ielOB LIKOJIBHON MaTeMaTHKH, UMEIOLINH cBOei
LENbI0 00ECTeYNTh H3Y4YEHHE CBOWCTB M pa3MepoB (UTYp, MX OTHOWICHWA M B3aUMHOE
pacroyioKeHUe, ONMPAeTCd Ha JIOTMYECKYH0, JOKa3aTelbHYH JHHUIO. LleHHOCTh u3ydyeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00ILEro 00pa30BaHus 3aKII0UaeTCA B TOM, YTO 00yJaromuics
YUUTCS TPOBOJUTH JIOKA3aTENIbHBIE PACCYKICHHS, CTPOUTH JIOTUYECKHE YMO3AKIIOUCHHS,
JIOKa3bIBaTh HCTUHHBIC YTBEPXKICHHS M CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IMPOBOAUTH
paccyXIeHus: «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT NMPHU3HAKOB, (JOPMYIUPOBATH OOpaTHbIE
YTBEPKICHHS.

Bropoii 1ienpio u3yueHust reOMeTpuH ABISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpHU
pelleHNH KaK MaTeMaTHMYeCKUX, TaK M TMPaKTHUYECKUX 3a7ay, BCTPEUAIOUIMXCS B pealbHOU
xm3HH. OOYdJaromMiicss TOJHKEH HAYYHUTHCS OIPENEIUTh T€OMETPHUECKylo (urypy, omucarb
CJIOBaMM JAaHHBIM 4epTEéX WMIM PUCYHOK, HAMTH IUIOLIa/[b 3E€MENBbHOT0 y4YacTKa, PacCUUTaTh
HEOOXOAMMYIO JTMHY OINTOBOJIOKOHHOTO Kalens wium Tpedyemble pa3Mmepbl Tapaxka Jis
aBTOMOOWIJIA. DTOMY COOTBETCTBYET BTOpAs, BBIYMCIMTENIbHAS JIMHUS B U3yYCHUH I'€OMETPHUMU.
Ilpu pemeHun 3agad  MPAKTHUECKOrO0  XapakTepa OOy4aromIMiCs  YYUTCS  CTPOMTH
MaTeMaTU4YeCKHE MOJICH PEaTbHBIX IKU3HEHHBIX CHUTYallud, MPOBOJUTH BBIYHCICHUS U
OLIEHUBATh aJI€KBATHOCTh MOJYYEHHOT'O Pe3ysIbTaTa.

Kpaiine BaxHO MOJUEPKUBATH CBS3M TEOMETPUU C JAPYIMMH Yy4eOHBIMH INpeAMETaMH,
MOTHBUPOBATh  HCIIOJNB30BaTh  ONpEICIICHUS] TeOMETPUYECKHMX GUryp W TIOHSTHIA,
JIEMOHCTPUPOBATh NPUMEHEHHE TOJIYYEHHBIX YMEHHUN B (PU3UKE U TEXHUKE. DTH CBSI3U Haubosee
SPKO BUJHBI B TeMax «BekTopel», « TpUroHoMeTpuyecKkiue COOTHOMEHH», «MeTo1 KOOPIHMHAT
u «Teopema I[Tudaropay.

VYuebnblii kypc «'eomeTpus» BKIIOYAET CJEIyIOLHe OCHOBHBIE pa3felibl COAEpIKaHHS:
«['eomerpuueckne ¢GuUrypsl M HUX CBOWCTBa», «VI3MepeHHEe TeOMETPUYECKHX BEIMYHHY,
«JlexkapToBbl ~ KOOpPAMHATBI Ha  IUIOCKOCTH», «BekTopbl», «/IBMKEHUS  IUIOCKOCTHY,
«[IpeobpazoBanus mogo0us».

Ha uszyuenue yueGHoro kypca «I'eomerpusi» orsoaurcs 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Heneno), B 8 Kitacce — 68 yacoB (2 yaca B Hejeno), B 9 kimacce — 68 vacos (2 yaca B
HEJICJIO).



COJEP)KAHUE OBYYEHUA
7 KIIACC

Hauanpnele monsTus reomerpuu. Touka, mpsMas, OTpE3OK, Jyd. Yroja. Buasl yrios.
BeprukanbHsle U CMexHbIE yriabl. buccektpuca yrima. JlomaHas, MHOTOYrOJIbHUK.
[TapanneabHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX.

Cummertpuunsle ¢purypbsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [Ipumepsl cumMmmeTpun
B OKPY’KarOIIEM MUpE.

OCHOBHBIE TIOCTPOCHUSA C TOMONIIBIO IUPKYIS M JUHEWKH. TpeyroiapHuUk. Bricora,
MeaHraHa, OUCCEKTPHCa, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUN TPeyroyibHUKU. HepaBeHCTBO TpeyroibHUKa.

CRoiicTBA W TpU3HAKH paBHOOEAPEHHOro TpeyroibHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa U NMPHU3HAKK MapajuiesbHBIX NpsiMbIX. CymMMa yriioB TpeyroJjibHMKa. BHeminue
YTJIBI TPEYTOJIBHUKA.

[IpsimoyronbHbIl TpeyroiabHUK. CBOHCTBO MeIuaHbl MPSMOYTOJIBHOI'O TPEYrOJbHUKA,
IPOBENEHHOM K runoreHyse. Ilpu3Hakm paBeHCTBa IPSAMOYIOJBHBIX TPEYTOJbHUKOB.
[IpstMOyTONBHBIN TPEYTOJIBHUK ¢ YoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema 0 0oJIbIlIeM yriie U O0blIel CTOpoHe TpeyronbHuKa. [lepneHuKyssp 1 HaKJIIOHHas.

I'eomerpuueckoe MecTo Touek. buccekrpuca yrina u CepeAVHHBIN NEPHEHAUKYIAP K
OTPE3KY KaK F€OMETPUUECKHE MECTa TOYEK.

OxkpyXHOCTb M Kpyr, XOpAa M JAMaMeTp, HUX CBOICTBa. B3ammMHOE pacnosokeHue
OKpYXHOCTH M mpsiMoil. KacarenbHast u cekymas K okpyxkHocTU. OKpYXKHOCTb, BIIMCAHHas B
yroii. Brincannast u onucanHasi OKpy>KHOCTH TPEYTrOJbHHKA.

8 KVIACC

YetpipéxyronabHuku. Ilapannenorpamm, ero mpu3HakKuM W CBONCTBAa. YacTHbIE cilydau
napasuieiorpaMMoB (TIpSIMOYTONTBHHK, poMO, KBaapar), MX MPU3HAKW W CBoicTBa. Tpamerws,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npusHaku. [IpsMoyronbHas Tpanemus.

Meton ynBoenust menuansbl. llentpanbHas cummerpus. Teopema @aneca u Teopema o
MIPONOPLIMOHANIBHBIX OTPE3KaXx.

Cpennue TUHUM TpeyrojibHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHUKa.

[Momobue TpeyronbHUKOB, KO3 duimeHT nomaodus. [IpusHaku mogo0us TPeyroJbHUKOB.
[IpumeneHnue no100Ust MPU pelIeHUH MPaKTHUYECKUX 3a]a4.

CpoiicTBa 1iomaneit reomerpudeckux ¢uryp. @opMyinsl Uil IIOLMAAN TPEYrojbHHKa,
napasuienorpaMma, pom0a u tpanenuu. OTHOIIEHHE U0 Mo100HbIX GUryp.

Brruucnenue miomnaaei TpeyroabHUKOB U MHOTOYTOJILHUKOB Ha KJIETYaToOl Oymare.

Teopema Iludaropa. IIpumenenue teopemsl Iludaropa mpu pemeHuM NPaKTUYECKUX
3ajad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOrO yrja MpsIMOYTOJbHOIO TpeyrojabHuKa. OCHOBHOE
TPUTOHOMETpUYECKOE TOXIeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BnucanHbple ¥ LEHTPAJIBHBIE YIJIbl, YIOJ MEXKIAY KacaTeJbHOM M XOpAOH. YTIbl MEXIY
XOpJlaMd U CeKyluMMH. BrucanHble u  omnMcaHHbIE YeThIPEXYroJbHUKH. BzanmHoe



pacmonoxxeHue IByX OKpyxkHocTed. Kacanme okpyxnoctedd. OOmme KacaTelbHblE K JBYM
OKPY’KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc ymioB or 0 nmo 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1€CTBO. POPMYIIbI TPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pemienue
MPAaKTUYECKUX 33124 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momobwus. [1o100ve COOTBETCTBEHHBIX YJIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOP/, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYIIIHX,
TeopeMa O KBaJpaTe KacaTeJbHOM.

Bekrop, nnuHa (MOAyNb) BEKTOpa, COHANpPABJICHHBIE BEKTOPHI, MPOTHBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpallH HaJ
BeKTOpaMu. Pa3nokeHue BEKTOpa Mo JIBYM HEKOJUIMHEapHbIM BeKkTopaMm. KoopaumHaTel BeKTOpa.
CkaniipHO€ ITPOU3BENEHNE BEKTOPOB, IPUMEHEHUE /1JIs1 HAX0XKJI€HUS JJIMH U YIJIOB.

JlekapToBbl KOOpPAWMHATBI Ha IUIOCKOCTH. YPaBHEHUS MNPSIMOM M OKPYKHOCTH B
KOOpJAMHATAX, IEPECEUCHHE OKPYKHOCTEN U MPSAMbIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. J[JTMHA OKPYKHOCTH. ['pajiycHas U paauaHHas Mepa yria,
BBIYMCIICHHUE JIIMH AYT OKpyxHOcTel. [Inomane kpyra, cektopa, cerMeHTa.

JIBUM>KeHUS MJIOCKOCTU ¥ BHYTPEHHHE CUMMETpHH (DUTYp (dJI€MEHTapHBIC MTPEACTABICHNU ).
[TapannensHbiii nepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA (I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «l'eomerpus»
XapaKTepU3YIOTCS:

1) narpuoTnyecKoe BOCIIUTAHUE:

MPOSIBIICHUEM HWHTEpeca K TMPONUIOMY K HACTOSIIEMY POCCHHCKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTIKEHHUSM POCCUHCKMX MaTeMaTHUKOB M POCCHUCKON
MaTEeMaTUYECKOMN IIKOJIbI, K HCIIOIh30BAHUIO 3TUX JOCTHKEHUHN B PYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kaaHCKoe U TYXOBHO-HPAaBCTBEHHOE BOCIUTAHME:

TOTOBHOCTBIO K BBINIOJIHCHUIO OOS3aHHOCTEH TpaKIaHWHA M peall3alid ero Tpas,
MpeICTaBICHUEM O MAaTeMaTU4YEeCKHMX OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oOIIecTBa (HAMPUMEp, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXIICHUIO ITHUYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM JTOCTHKEHUN
HayKH, 0CO3HAHHEM Ba)KHOCTH MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B I€ATEILHOCTH YYEHOTO;

3) Tpy/10BO€e BOCIIUTAHUE:

YCTAaHOBKOH Ha aKTHMBHOE y4YacCTHE B PCIICHUU MPAKTUYCCKUX 3a/Jad MaTeMaTHYECKOM
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTU MATEMAaTUYECKOTro 0O0pa30BaHUS HA NMPOTSHKEHUU BCEil
KU3HU JIJIs1 YCIEIIHON MpoQeCcCHOHATBHON IeATeIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM WHIMBUAYATBHOH TPACKTOPHUH OOpa30BaHHUS U
KU3HEHHBIX MJIAHOB C YUETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTN4eCcKoe BOCIIMTAHHE:

CIIOCOOHOCTBI0 K AMOIMOHAILHOMY W JCTETHYECKOMY BOCIHPHATHIO MaTEeMaTHYCCKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIECHUI, YMEHHIO BUIETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 O3HAHMS:

OpHUEHTAIMEeH B JNEATeTbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJOBEKa, MNPHPOABI U OOIIeCTBa, MOHUMAHUEM
MaTeMaTHYeCKOW HayKH Kak c(epbl 4YeloBEYECKOW MAesITeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISl PA3BUTHS IMBUIIN3AIIMH, OBIIAJICHUEM SI3BIKOM MAaTEMATHKH U MaTEMaTHYECKOU
KyJIbTYpOH Kak CpEICTBOM TIIO3HAHHWS MHpPA, OBJIAJCHUEM MPOCTCUITMMH  HAaBBIKAMU
UCCJIEIOBATENLCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTanue, ((oOpMHPOBAHHE  KYJIbTYPbl  3/I0POBbS  H
IMOLMOHAIBLHOI0 0JIArONMOTyYusi:

TOTOBHOCTBIO TMPUMEHSATh MaTEeMaTHYeCKHe 3HAHUS B MHTEpPecax CBOEro 3J0POBbS,
BEJICHUS 3JJOPOBOTO 00pasa *HU3HU (3A0POBOE NMUTAHKE, COATAHCUPOBAHHBIN PEXHUM 3aHATHH H
OTIIbIXa, peryisipHas (Qu3nyeckass aKTUBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKa pPedIICKCHH,
IpU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JIOTHYECKOE BOCTIUTAHME:

OpHEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUM IS pelleHus 3a7ad B 00JacTu
COXPAHHOCTH OKPYXKAIOIICH Cpejbl, IIAHHUPOBAHUS IMOCTYNKOB M OIEHKH WX BO3MOXHBIX
MTOCIICJICTBUH ISl OKPYKAIOIIEH Cpebl, OCO3HAHUEM TJI00aTBHOTO XapaKTepa KOJIOTHICSCKHX
npo0JieM U MyTel UX peleHus;



8) ajanTanus K M3MEHAIIIUMCS YCJIOBUSIM COLHAJIBLHON M NIPUPOAHOI Cpebl:

TOTOBHOCTBIO K I[€I>'ICTBH$[M B yCJ'IOBI/ISIX HGOHI)C[[CJ'IéHHOCTI/I, ITOBBIIIICHHU IO ypOBHSI CBOGﬁ
KOMITETCHTHOCTH 4epe3 MPAKTUUYECKYIO JIeATeIbHOCTh, B TOM YHCIIC YMEHUE YUUTHCS y JIPYTrUX
HIOIIGI‘/JI, HpI/IO6pCTaTL B COBMGCTHOﬁ JACATCIIBHOCTH HOBBIC 3HAaHHA, HABBIKM U KOMIICTCHIIUU H3
OIIBITA IPYIUX;

HEO0OXOIUMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIIe (GOPMYIHPOBATH UJICH,
IIOHATHUA, THIIOTC3bI 06 O6"[>€KT3.X Hn ABJICHHUAX, B TOM YHUCIIC paHee HEU3BCCTHBIX, OCO3HABATh
neuIuThl COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPEOYIOLIMII KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
nercTBysl, POpMyIUPOBATH U OIICHUBATH PUCKU U TTOCIEACTBHS, (POPMHPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATbHI
Ilo3HaBaTebHBIE YHHBepcAJIbHbIE YUeOHbIe JeliCTBUS

ba3oBble Jiornyeckue a1eiicTBUs:

® BBIABIATH M XapaKTEPH30BAaTh CYIIECTBEHHBbIC MPU3HAKK MaTEeMaTHUYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUN MEXAY MOHATUSAMH, (POPMYIUPOBATH OMPENENECHUs TOHSATUH,
yCTaHaBIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(PUKAIMK, OCHOBAHUS JIJIs1 000OIICHUS U
CpaBHEHHUS, KPUTEPUHU TPOBOJIMMOI0 aHAN3A;

e BOCIpPUHUMATH, (GOPMYIUPOBATH M MPEOOPa3OBBIBATH CYXKICHUSA: YTBEPAUTEIbHBIE U
OTpHULIATENIbHbIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHbIE;

® BBIABJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHBOpEUHs B (pakTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKACHHUSAX, NpeIaraTh KPUTCPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

® JenaTh BBIBOJBI C MCMOJB30BAHMEM 3aKOHOB JIOTUKH, JI€TYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI M0 aHAJIOTHH;

e pa3dupaTh OKA3aTEIHCTBA MATEMATHUECKUX YTBEPKICHHUH (MIPSIMBIE M OT MPOTUBHOTO),
MPOBOJMUTH CaMOCTOATEIBHO HECJIOXHBIE JOKa3aTelbCTBA MaTeMaTUYeCKUX (aKToB,
BBICTpAaUBaTh apryMEHTAIMIO, MPUBOJUTH MPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYXICHUS;

e BpIOMpaTh crnoco® pemieHUs y4yeOHOW 3adaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BEIOUpaTh HanOOJee MOAXOIANIUN C y4ETOM CaMOCTOSTEIIBHO BBIJICIEHHBIX
KpUTEPHUEB).

basoBbie ucciieioBaTe/ibCKie 1eHCTBUA:

® JCNOJb30BaTh  BOINPOCHI KAk  MCCIEJOBATENbCKUA  WMHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIHE TPOTHBOPEYUE, MPOOIEeMy, CaMOCTOATEIHHO
yCTaHABIMBAaTh MCKOMOE W JIaHHOE, (POPMUPOBATH THIOTE3y, apryMEHTHPOBATH CBOIO
MO3UINI0, MHCHHE;

® TPOBOJUTH IO CAMOCTOSATEIFHO COCTaBJICHHOMY IUIaHY HECIOXXHBIA SKCIEPUMEHT,
HEOOJBIIOE UCCIEOBAHHE IO YCTAHOBJICHHIO OCOOEHHOCTEM MAaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKITY COOOM;



® CaMOCTOSTENHEHO POPMYTUPOBATH 000OIIEHHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIIOICHNUS, MCCIIEOBAaHUs, OICHWBATh JOCTOBEPHOCTH ITOJNYYEHHBIX pPE3YIbTaTOB,
BBIBOJOB M 000OIIEHNIH;

® TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MIPEITIOI0KEHUS O
€ro pPa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ naopmanmeii:

® BBISABIATH HEIOCTATOYHOCTh U U3OBITOYHOCTh HH(OPMAIINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

e BBIOMpATh, AHANU3UPOBATH, CHCTEMATU3UPOBATh M HWHTEPIPETHUPOBATH HH(OPMALIHIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

e BpIOMpaTh GopMy MpeacTaBiIeHUs UHOOPMALMU M WUTIOCTPUPOBATH pEIIaeMble 3a/1auu
cXeMaMH, JruarpaMMaMu, HHOH rpauKoi 1 UX KOMOWHAIMSIMH;

® OILIGHHWBATh HAAEKHOCTh MHOOPMALMU MO KPUTEPHUSIM, MPEATOKEHHBIM YUYHTENIEM WU
c(hOpMyYITHPOBaHHBIM CAMOCTOSITENHHO.

KoMMyHHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA:

® BOCHPUHUMATH M (POPMYIUPOBATH CYKICHHS B COOTBETCTBHH C YCJIOBUSIMH M IEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHHUSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOJy PEIICHUs 3aJaud, KOMMEHTHPOBATH
MIOJIy4EHHBINA PE3YJIbTaT;

® B X0/1¢ 00CYXIEHHs 3a/1aBaTh BONPOCHI MO CYLIECTBY OOCYKAA€MOM TeMbl, MPOOIEMBI,
pemaeMoi 3a/1a4ud, BHICKA3bIBATh HJIEH, HAICJICHHBIE HA MTOWCK PEUICHHUs, COTIOCTABIISATh
CBOM CYXXJEHUS C CY)KICHUSIMU JPYrUX yYaCTHUKOB JMAJIOra, OOHAPYKUBATh pa3indue
U CXOJACTBO IMO3UIMHA, B KOPPEKTHOH ¢opme (HopMyarpoBaTh pazHOTIACHS, CBOH
BO3PaXKCHHUS;

® MIPEJACTaBIATh PE3yJAbTAThl PELICHHUS 3aJaud, SKCIEPUMEHTa, MCCIEJOBAaHUS, MPOCKTa,
CaMOCTOSITEIIEHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3a/1ad NpPE3CHTAMd U
0COOEHHOCTEH ayTUTOpUH;

® TIOHMMAaTh M KCIIOJIb30BATh MIPEUMYIIECTBA KOMAaHAHONW M MHIUBUAYAIbHON pabOThI MpU
pelIeHrnr y4eOHbIX MaTEMaTHUECKHX 3a7ay;

® [PUHUMATh II€JIb COBMECTHOW NEATENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paloThl, pacnpeaensTh BUAbl paboT, 10roBapuBaThcs, 00CY)KAAaTh MPOLECC U pe3yabTaT
paboTbl, 00001aTh MHEHHS HECKOJIBKUX JIIOJIEH;

® y4acTBOBATh B IPYMIOBBIX (popmax paboTsl (00Cyxk1eHus,, 0OMEH MHEHHUSIMH, MO3IOBbIE
HITYPMBI U JPYTHUE), BBITOIHATH CBOIO YaCTh Pa0OTHI U KOOPAHMHUPOBATH CBOU JICHCTBHUS
C APYTUMU YJE€HAMHU KOMaHJIbI, OI[CHMBATh KA4eCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT
10 KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUSI.

PeryisiTuBHbBIC YHUBEpPCAIbHbIC y4eOHbIC 1eHCTBHA

Camoopranmuzanus:
® CaMOCTOSITETIbHO COCTAaBJIATH IUTAH, alTOPUTM peIICHUs 3a7add (WM €ro 4YacTh),
BBIOMpaTh CHOCOO pemieHUS ¢ Y4E€TOM UMEIONINXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHUPOBAaTh W KOPPEKTUPOBATh BAapUAHThl PEIICHUH C YYETOM
HOBO#1 HH(OpMAIIHH.
CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTELIEKT:



e BIAJETh crOoCO0AMU CaMOIPOBEPKH, CAMOKOHTpPOJS Ipoliecca U pe3yibTaTra peLICHUs
MaTeMaTUIEeCKOM 3a1adm;

® TPEABUAECTh TPYAHOCTH, KOTOPBIE MOTI'YT BO3HMKHYTH IpU PELICHMM 3aJa4M, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HalI€HHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEN;

® OILIEHHUBAaTh COOTBETCTBUE pPE3YyibTaTa JEATEIbHOCTH MOCTAaBICHHON LENIU U YCIOBUSM,
OOBSICHATH MMPUYUHBI JOCTHXKEHUS WIIM HEAOCTIKEHHS €7, HAXOJUTh OIIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 7 kJjacce OOYyYalOUIMIicS IMOMYyYUT CIEIYIONIUE TNPEAMETHBIC
pE3yIbTaThI:

Pacno3HaBaTe H3yueHHBIE T€OMETpUYECKHE (UTYpBI, ONpeneNsiTh UX B3aUMHOE
pacrnojio’keHue, H300paxkaTb I'€OMETpUYECKHE (Uryphl, BBIIOJHATH YEPTEKHU 10 YCIOBHUIO
3amayu. V3MepsATh JIMHEHHBIE W YIVIOBBIE BEIWYMHBL. Pemarh 3amauu Ha BBIYUCICHHWE [UIMH
OTPE3KOB U BEJIUYMH YIJIOB.

Jlenate rpyOyto OIIEHKY JIMHEHHBIX U YIJIOBBIX BEJIIMYHH MPEIMETOB B peajbHON JKU3HH,
pa3MepoB NPUPOIHBIX 00BEKTOB. PaznuuaTh pasmMepsl STUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

CTpouTh 4epTeXU K FTEOMETPUUECKHUM 3a/1ayaM.

[lonp30BaTbcs NpHU3HAKAMM PABEHCTBA TPEYIOJBHUKOB, WCIOJIb30BATh NPHU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IPHU PEIICHUH 3a/1a4.

[IpoBOINTE TOTHYECKHE PACCYKICHHS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

Ilonp30BaTbesd NpHU3HAKAMU PAaBEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJIHaHbl, MPOBEACHHOW K THUIIOTEHY3€ IIPSIMOYIOJIBHOIO TPEYrOJIbHUKA, B PpELICHUU
reOMETPUYECKUX 3a/a4.

OnpeznensaTh NapajielIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh NapauieIbHOCTh MPSIMBIX C IIOMOIIBIO PAaBEHCTBA PACCTOSHUI OT TOYEK
OJIHOM ITPSIMOM 10 TOYEK JAPYroM MpsIMOM.

Pemate 3a1aun Ha kieTyaToit Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAWTh YHUCIOBbIE M OyKBEHHbIE 3HAYCHHS YIJIOB B
T€OMETPUYECKUX  3aJa4ax C  HUCIOIb30BAHMEM CYMMBI  YIVIOB  TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPU IEPECEUCHMU MABYX MapajuleIbHbIX
NPSIMBIX CEKyIel. PemaTe npakTuyeckue 3aa4y Ha HaX0KICHHUE YIJIOB.

Brnaners noHATHEM reOMETPUYECKOT0 MECTa TOUYEK. YMETh ONpeAesTh OUCCEKTPUCY yriia
U CEpEIUHHBIN NIEPIIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMyIMpOBaTh ONPENEICHHUs] OKPYKHOCTH M Kpyra, XOpAbl U AUaMeTpa OKPYKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHATH 9TH CBOMCTBA IIPH PEIICHUN 3aa4.

Biagers mOHATHEM ONMCAHHOM OKOJIO TPEYrOJBHHUKA OKPYKHOCTH, YMETh HAXOAUTHb €€
ueHtp. Iloap3zoBaThes pakTamMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B
OIHOM TOYKE, U O TOM, YTO CEPEIMHHBbIE MNEPHEHIUKYISAPbl K CTOpPOHaM TpEeyrojbHHUKA
IIEPECEKAOTCS B OHOM TOUKE.

Bnagerp nOHATHEM KacaTeIbHOM K  OKDPYKHOCTH, IIOJIB30BAaTbCA TEOPEMOU O
MEPIEHIUKYIIIPHOCTH KacaTeJIbHOM U paJnyca, IIPOBEIEHHOIO K TOYKE KaCcaHusl.

[lonb30BaTbcs  MPOCTEHMIIMMH T€OMETPUYECKMMH  HEPAaBEHCTBAMH, IIOHMMATh HX
IIPAKTUYECKUIA CMBICIL.



[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MTOMOIIBIO ITUPKYJIS U TUHEHKHU.

K xonmy oOydeHus B 8 Kjacce OOyYarOMIMICS TOMYYHWT CIEAYIONUE TPEIMETHBIC
PE3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI, IMOJb30BATHCS HUX
CBOMCTBaMM IPH PELIEHUH F€OMETPUUECKUX 3aau.

[IpumeHATh CBOMCTBA TOYKM NEpeceYeHHs] MeIuaH TpeyroibHHKa (LEHTpa Macc) B
pElIeHNH 3a]1a4.

Brnanets moHsiTHEM CcpeHEN JIMHUKM TPEYTrOJbHUKA U Tpaneluy, TPUMEHSITh UX CBOMCTBA
IpU pelleHnH reoMeTpuueckux 3amad. Ilomp3oBaThess Teopemoit daneca u Teopemoit o
MIPONOPIUOHAIBHBIX OTPE3KAX, MPUMEHSTh UX ISl PEIIEHUs MPAKTUUECKUX 3a/1a4.

[IpuMeHsTh MpU3HAKU MTOI00US TPEYTOJILHUKOB B PEIICHIUH FT€OMETPUUECKHX 3a/1aY.

[Tonb3oBatbes Teopemoit Iludaropa s pemieHHUs TEOMETPUYECKUX M MPAKTUYECKHX
3ana4y. CTpOUTh MaTeMaTUYECKYI0 MOJEIb B MPAKTUYECKUX 3a/aydaX, CaMOCTOSITENIbHO J€laTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JITUHBI.

Brnagers moHATHSMM CHUHYyCa, KOCMHYCa M TaHI'€HCAa OCTPOro yria MpsMOYTrOJIbHOTO
TpeyroyibHUKA. [10J1b30BaThCS STUMU TTOHSATUSMH JIJIST PEIICHUS MPAKTUYECKUX 3a7ad.

Boruncnsate  (pa3nuyHbIMH - crioco0amu)  IUIOHIaAb  TPEYrojbHUKA W IUIOHIAU
MHOTOYTONBHBIX GuUryp (monb3ysich, T/A€ HEOOXOIUMO, KaIbKymsITopoM). IllpumeHsTH
MOJTy4eHHBIE YMEHHUS B MPAKTUUYECKUX 3aa4ax.

Brnagerp MOHATHSMU BOMCAaHHOTO M IIEHTPAJIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIMCAHHBIX yIiaxX, yriax MeXay XopJAaMu (CEeKyIIMMHU) U yIiie MEXIy KacaTeabHOW U XOpAou
MIPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.

Bnaners moHsiTHEM ONHMCAHHOTO YETHIPEXYTOJIBHUKA, MIPUMEHATh CBOMCTBA OMHCAHHOTO
YETBIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpuMeHsaTh MOTyYeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTUYECKUE MOAETH JIs
3a/1a4 peasbHOU )KU3HHU U MPOBOJAUTH COOTBETCTBYIOIIUE BBHIYUCICHUS C MPUMEHEHHEM TO100uUs
U TPUTOHOMETPUH (T0IB3YSCh, I'/I€ HEOOXOUMO, KAJIBKYIIATOPOM).

K xonmy oOydeHus B 9 kiacce oOyyaromuiicss MOJIYYUT CIEAYIOUIUE MpPEeIMETHBIE
pe3yAbTaThI:

3HaTh TPUTOHOMETPUYECKUE (YHKIMH OCTPbIX YIJIOB, HAXOAUTh C HMX IOMOUIbIO
pa3iaNyYHbIE  DJIEMEHThl  MPSAMOYIOJBHOTO  TPEYTONbHHKA  («pEHIeHHe  MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJbKYISATOPA) IJIUHBI M YTJIbI JJI1 HETAOJIWYHBIX
3HA4YECHUI.

[Tonb3oBatbes opMynaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM
JUTST HAXOXKIACHUS! COOTHOIICHUH MEXKITYy TPUTOHOMETPUUECKIUMHU BETMIMHAMM.

Hcnonp3oBaTh T€OpEeMbl CHHYCOB U KOCHHYCOB ISl HAaXOXACHHS Pa3UYHBIX 3JIEMEHTOB
TPEYroJibHUKA («PEUICHUE TPEYroJbHUKOBY»), MPUMEHATh UX MPHU PEIICHUH TeOMETPUYECKUX
3azad.

Brnagets nonsatusmMu npeobpa3oBaHus MOJ00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOT00HBIX
¢uryp. [Tonp30BaTHCS CBOWCTBAMU MOJAOOMS TPOU3BOIBHBIX (DPUTYP, YMETh BBIYUCISTH JUTUHBI U
HaXOJUTh YIJIbl Y Mon00HBIX (uryp. [IpumensTs cBoiicTBa moa00Us B MPAKTUUECKUX 3ajaydax.
YMeTh MPUBOAUTH MIPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[lonb30BaTbes TEOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpHA, O MPOU3BEIECHUU OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeIbHOM.



[lonp30BaTbcss BEKTOpaMM, IMOHMMATh HMX TE€OMETPUYECKHMH U (DU3MUYECKUH CMBICI,
MPUMEHSATh MX B PEUICHHHM TE€OMETPUYECKHX W (u3mueckux 3amad. [IpuMeHsTh CKaIsipHOE
IIPOU3BEICHUE BEKTOPOB Il HAXO0XKICHHU JUIMH U YIJIOB.

Ilonb30BaTbCcd METOAOM KOOPAMHAT HA IIOCKOCTH, IPUMEHATH €ro B PELICHUHU
F€OMETPUUYECKUX U NMTPAKTUYECKUX 3a/1a4.

Bnagers NOHATHAMHM NPaBUIBHOIO MHOTOYIOJBHHUKA, JJIUHBI OKPYKHOCTH, JUIMHBI JyTd
OKPY’KHOCTH M DPaJAMaHHOM Mephbl yIJla, yMETb BBIYMCIATH IUIOLIAAbL Kpyra M €ro 4acTem.
[IpuMeHATh MoNy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM LEHTpbI) CUMMETpPUU (PUTYp, NMPUMEHATH JIBUXKEHUS IJIOCKOCTH B
MIPOCTEUIINX CIIydasx.

IIpuMeHATh NOTy4YEHHBIE 3HAHUSA HA NPAKTHKE — CTPOUTH MATEMATUYECKUE MOAEIH JUIS
3aJa4 peayibHON KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBHIYMCIICHUS C IPUMEHEHHEM 110100Us
Y TPUTOHOMETPUYECKUX (DYHKIHIA (TIONIB3YSACH, T1€ HEOOXO0AUMO, KaIbKYIATOPOM).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
HanmeHnoBaHue pa3iesioB 1 TeM undposbie
Ne n/mn P Kontpoabnsbie | IlpakTnyeckue (e )
NPOrpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI
pecypchbl
IIpocTeiime reoMmeTpudyeckre GUrypsl 1
1 Hf cBoiicTBa. U3me :Hue reOMj; I/I}‘III;CKI/IX 14 bubmmorexa [IOK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmmoreka [IOK
2 Tpeyronbimicn 22 1 https://m.edso0.ru/7f415e2e
3 [lapannenapHbie IPSMBIE, CyMMa YIJIOB 14 1 bubnnoreka [JOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTB U KpyT. ['eomeTprueckue 14 1 bubnnoreka [JOK
MIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
I1 7 4 1
> OBTOpeHHe, 0000MmeHHe 3HANNI] https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0
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8 KVIACC

KonuuecTBo yacoB JIEKTPOHHBIE
HaunmeHnoBaHue pa3/iesioB U TeM nudposbie
Ne ni/m P Kontpoabnsie | IIpakTnyeckue (tuacpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
. bubnuotexa [IOK
1 HeTbpexyrombHmiH 12 L https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o
2 MIPOMOPIMOHANIBHBIX OTPE3KaxX, MOJ00HbIC 15 1 bubmmorexa LOK
poTiopH P - HOA https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
[Inomane. Haxoxnenue mromanen
3 Tpe mOJfLHI/IKOB u f\[moro o;:HHHx ¢bur 14 1 bubmmorexa [IOK
peyr - P https://m.edsoo.ru/7f417e18
[Tnomaau nomoO6HBIX HUryp
4 Teopema Iludaropa u Hauana 10 1 bubnmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTuBl B OKpY’)KHOCTH. Brincanssle n
5 ONMCAaHHBIEC YETHIPEX YT OJIbHUKHU. 13 1 bu6nuoreka [IOK
KacarenpHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
. bubmuorexa [IOK
6 IToBTOpenue, 0600IIeHNEe 3HAHUN 4 1 httos://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KUIIACC

N HaumenoBanu | KoainuecTBo yacos JIeKTPOHHbIE
| e pa3geioB u (undpoBrie)
n/ Bcer | Koutpoabn | Ilpakruyeck
TeM odpa3oBaTejbHbIE
n 0 ble padoThl ue padoTbl
NPOrpamMmbl pecypchbl
Tpuronomerpu
. Teopemsl
KOCHHVCOB I but6mmoreka [IOK
1 4 16 1 https://m.edsoo.ru/7f41a
CUHYCOB.
12c
Pemenue
TPEYrOJIHLHUKOB
[IpeobpazoBan
He oa00us. bu6anoreka LIOK
2 MeTtpuueckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIIICHUS 12c
B OKPYXKHOCTH
but6mmoreka [IOK
3 BexTopsl 12 1 https://m.edsoo.ru/7f41a
12c
JlexapToBbI but6mmoreka [IOK
4 KOOp/IMHATHI HA 9 1 https://m.edsoo.ru/7f41a
IJIOCKOCTH 12c
[IpaBunbeHbBIE
MHOTOYTOJTEHU
k. JInuHa
bu6anoreka LIOK
OKPYXHOCTH H
5 8 https://m.edsoo.ru/7f41a
TI0MIA/Tb
12c
Kpyra.
Brruucnenue
mJIomaaei
bubnunorexa LIOK
JBrxeHus
6 6 https://m.edsoo.ru/7f41a
TJIOCKOCTH
12¢
[ToBTOpEHME,
o6oGmerHe bubmuoreka [IOK
7 ’ 7 2 https://m.edsoo.ru/7f41a
CUCTEMAaTH3AIH
. 12c
s SHAHWHA
OBIIEE
KOJIMYECTBO
68 6 0
YACOB I1O
[TPOTPAMME
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