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IHHOACHHTEJIBHAA 3AIINCKA

['eomeTpHss Kak OIHMH M3 OCHOBHBIX pa3lIeloB IIKOJBHOII MaTeMaTHKI,
HMEIONIHIl CBOell Heablo o0ecneunTs H3ydeHHe CBOICTB H pa3MepoB QUIyp, HX
OTHOIIEHHII M B3aHMHOE pacloJOXKeHHe, ONHpaeTcs Ha JIOTHYeCKyl,
J0Ka3aTeNbHyl0 JTHHHIO. [[eHHOCTh M3ydeHHs reoOMeTpHH Ha YPOBHE OCHOBHOTO
obmero oOpazoBaHHA 3aKIOYAETCA B TOM, YTO OOydaroIuiics YYHTCSA MPOBOINTH
J0Ka3aTeabHbIE PACCYKICHHSA, CTPOHTH JOIHYECKHE YMO3aKIFOUEHNs, J0Ka3bIBaTh
HCTHHHBIE YTBEPAKICHHA H CTPOHTh KOHTPHNPHMEPHI K JIOKHBIM, IPOBOIHTH
paccykIeHHs «OT MPOTHBHOTO», OTIHYaTh CBOICTBA OT  IPH3HAKOB,
(¢opMyTHpPOBAaTH 0OpAaTHBIE YTBEPKICHIIA.

Bropoil nenpi0 M3ydeHHSA TeOMETpPHH SBJIAETCA HCIOJIb30BaHHE €€ Kak
HHCTPYMEHTa IIPH pelIeHHH KaK MaTeMaTHYeCKHX, TaK M MPaKTHYeCKHX 3ajad,
BCTPEUAIOLINXCA B peanbHoil kim3HH. OOyvaronmiics JODKeH HayIHThCA
OIpeleINTh IeOMETPHUYSCKYI0 (UTYpy. OMHCaTh CIOBAaMH TaHHBII YepTEX MM
PHCYHOK, HailTH IJIONIAIb 3eMEIBHOT0 YYacTKa, pacCUNTaTh HEOOXOMNMYIO UTHHY
ONTOBOJOKOHHOTO Kabens min Tpedyemble pa3Mepsl rapaka Ui aBTOMOOIUIAL.
ITOMY COOTBETCTBYET BTOpas, BHIYHCIHTENIbHAA JIHHHA B H3YYEHHH T'€OMETPHIL
[Ipn pemennn 3agad NpakTHYECKOTro XapakTepa OOydalOLIHiicAd YUHTCS CTPOHTH
MaTeMaTHYecKHe MOJeIH pealdbHBIX JKH3HEHHBIX CHTYallHil, IPOBOIHTH
BBIUNCIICHHS H OLICHHBATh a1€KBAaTHOCTE MOJIYU€HHOTO pe3yiIbTara.

KpaiiHe BakHO NOTUEPKHBATL CBA3M TeOMETPHH C IPYTHMH Y4eOHBIMH
npeaMeTaMH, MOTHBHPOBAThH HCIOIB30BaTh ONpee/IeHHs reoMeTpHYecKuX (Guryp
H TOHATHII, J€MOHCTPHPOBATH NMpPHMEHEHHE IOJYYEeHHBIX yMeHHil B (u3nke n
TeXHHKe. DTH CBfA3M Haubolee ApPKO BHIHEI B TeMax «BekTopb»,
«TpuroHomerpuueckne cooTHomeHus», «Merox koopamHat» n  «Teopewma
[Tudaropar.

VueOHblil Kypc «l'eomeTpus» BKIOYAeT CIEIYIOIINE OCHOBHBIE pa3elbl
conepxkaHusa: «l'eomerpnueckne ¢urypsl m  HX cBoiicTBa», «lI3mepeHne
reOMeTpHYeCKHX BeIHUHH», «JleKapToBEl KOOpPAMHATBI Ha  ILUIOCKOCTHY,
«BekTopsl», «/[BiKeHns 1ockocT», «IIpeobpazoBanis mogo0ms».

Ha m3yuenne yueGHoro kypca «I'eometpus» orBoantcs 204 vaca: B 7 Ki1acce
— 68 yacoB (2 vaca B Hexmemw), B 8 Kiacce — 68 gacoB (2 yaca B Henenw), B 9
Ki1acce — 68 gacoB (2 yaca B HeEII0).



COJEP/KAHHE OBYYEHHA
7 KITACC

HavanpHble OHATHA reoMeTpHH. Touka, npaMas, OTpe3oK, ay4. Yroua. Buasr
yriaoB. BeprTukaasHble H  cMekHble yriuel. buccektpnca yria. Jlomanas.
MHOToyroisHuK. ITapanineasHOCTh 1 nepneHINKYIAPHOCTE MPAMBIX.

Cummerpnuneie  ¢urypbl. OCHOBHBIE CBOIICTBA OCEBOIl  CHMMETpPHH.
[IpuMepsl CHMMETPHI B OKPY/KAIOIIEM MHpeE.

OcHOBHBIE TIOCTPOEHHS C MOMOLIBK IHPKYJIA H JTHHeHKH. TpeyroasHIuK.
Bricora, Meanana, OHCCeKTpHCa, HX CBOIICTBA.

PaBHOOeIpeHHBIII M paBHOCTOPOHHHII  TpeyroasHHKH. HepaBeHCTBO
TPeyroJIbHHIKA.

CBoiicTBAa H NPH3HAKH pPaBHOOEIPEHHOr0 TpeyroiabHHKA. [IpH3HAKH
PaBEHCTBA TPEYTOILHIKOB.

CpoiicTBa 1 NPH3HAKH MapaIeIbHBIX NPAMBIX. CyMMa yIJIOB TPeyTroIbHHKA.
BHemHue yriisl TpeyroibHHKA.

IIpsamoyroasnblii  TpeyroasHHK. CBOMCTBO MeaHaHBI MIPAMOYTOJIBHOTO
TpeyrojbHHKa,  MpoBeAEHHOII K  rumoreHys3e. [Ipu3Hakn  paBeHCTBa
NIPSAMOYTOJIBHBIX TPEYTroJIbHHKOB. [IpsAMoyTronbHBIi TpeyroabHHK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYrOJIbHHKA, HEPAaBEHCTBO O
JUIHHE JIOMaHoil, TeopeMa o OoibmieM yriae u Oolblieil CTOpOHE TpeyrolbHIKA.
ITepriennKyIp 1 HaKJIOHHAS.

['eomeTpnueckoe MecTo ToueK. bHccekTpuca yria H - cepeIHHHBIN
MEPIEHINKYIAP K OTPe3Ky KaK reOMeTpHYeCKHE MeCTa TOUeK.

OKpyXHOCTP M KpyI. XopZa H JIHaMeTp, HX cBoiicTBa. B3sammuoe
PacmoIOKEeHHEe OKPYAKHOCTH H npsAmoil. KacatenbHas H cekymas K OKpYKHOCTH.
OKpy:KHOCTb, BIHCaHHasi B yrol. BrmcaHHas H OMHCaHHAs OKPYKHOCTH
TPeyroJIbHIKA.

8 K/IACC

Yeteipéxyroapauku. [lapamienorpamM, ero npusHaku u cBoiictBa. YacTHele
cllydaH MapauieIorpaMMoB (IPAMOYTOIBHHK, poMO, KBaapaT), HX IpPH3HAKH H
cBoiictBa. Tpamemms, paBHOOOKas Tpameums, e€ CBOICTBA H IPH3HAKIL
[IpamoyronbHas Tpanems.

Meton yaBoennus meanansl. IleHTpanbHas cummerpns. Teopema daneca n
TeopeMa O IPONOPLHOHATBHEIX OTPEe3KaXx.

Cpennne TuHHH TpeyroabHHKa H Tpaneuni. [{eHTp Macc TpeyroapHIKa.

[Tonobue TtpeyroapHuKOB, Kodbdumment nomodusa. IIpusHaknm momoOns
TpeyroabHHKOB. [IpuMeHeHne noaodus nmpH pemeHny NpaKTHYSCKNX 3a1adq.



CpoiicTBa miuomanaeili reoMmerpudyeckux ¢uryp. Dopmyasl aasd Iwiomaan
TpeyrojbHHKa, NapaauienorpamMma, poModa n Tpaneumnn. OTHOLICHHE IUIOMIAIEi
No00HEIX (uryp.

Beruncienne miomajeil TpeyroJsHHKOB H MHOTOYTOJIBHHKOB Ha KJI€TUYaTOil
Oymare.

Teopema IlIndaropa. Ilpnmenenne Tteopemsl Ilndaropa npm pemnreHnn
NpaKTHYeCKHX 3a7a4.

CHHYC, KOCHHYC, TAaHI€HC OCTpPOro yIjla INpSMOYIOJBHOTO TPeyroIbHHKA.
OCHOBHOE TPHIOHOMETPHUECKOE TOXAECTBO. |pHIrOHOMeTpHUecKHe (HYHKITHH
yrioB B 30, 45 u 60°.

BrncanHble M NEHTpajbHBIE YITIBI, YroJl MEXKIy KacaTelbHOIl M XOpoii.
Vrael  MeXIAy XopAaMH M CeKymIHMH. BnucaHHele H  ONHCAaHHEIE
UeTBHIPEXYTrOIbHHKH. B3anMmHoe pacnonoxkeHHe aBYX oOkpyxkHocteii. Kacanne
OKpYyKHOCTeil. O0me KacaTe/lbHbIE K IBYM OKPYKHOCTSM.

9 KTACC

Cunyc, xocuHyc, TaHreHc yraoB or 0 go 180°. OcHoBHOe
TPHTOHOMETpHYECKOE TOXKAecTBO. DOpMyIIbI IpHBEISHHS.

Pemrenne TpeyronsHHKOB. TeopemMa KOCHHYCOB H TeopeMa CHHYCOB.
Pemrenne mnpakTHUecKHX 3aJad ¢ HCNOJIB30BaHHEM TeOpeMBl KOCHHYCOB M
TEOpEeMBI CHHYCOB.

[IpeoGpazoBanne nogodus. ITogo6ne cOOTBETCTBEHHBIX 37IEMEHTOB.

Teopema o mnpomsBeneHHH OTPe3KOB XOpA, TeOpPeMBl O IPOH3BEIEHHH
OTPEe3KOB CEKVIIHX. TeOpeMa 0 KBajpaTe KacareIbHOil.

Bektop, mHa (Moaynae)  BeKTOpa,  COHANpaBlIeHHBIE  BEKTOPHI,
MPOTHBOMOJIOKHO  HANpaBjIeHHblE  BEKTOpPBI, KO/UTHHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONepalHH Haja BeKTopamu. Pa3inokeHne BeKTopa I0 JIBYM
HEeKO/UIHMHeapHbIM BekTopaM. KoopmmnHartel BekTOopa. CKaaspHOE MPOH3BEICHIHE
BEKTOPOB, IIPHMEHEHHE U1 HaXOKISHH JUIHH H YTJIOB.

JleKapTOoBBI KOOPIHHATHI HA IMJIOCKOCTH. YPaBHEHHS MPAMOIl H OKPYKHOCTH
B KOOpIHMHATAX, MepecedeHne OKpy:KHOCTell H npAMBIX. MeToa KOOpaHHAT H ero
IpHMEHEHHE.

IlpaBniaenele  MHOroyrosbHukd. JnmHa okpykHoctH. [IpanycHas n
paxHaHHas Mepa yria, BhIUHCIEHHE JUIHH IyT okpyxkHocTeil. [Lmomans kpyra,
CEKTOpa, CErMeHTa.

JIBIZKEHHS IUIOCKOCTH H BHYTPEHHHE CHMMETpHH (HIYp (371eMeHTapHble
npeacrasiaenns). IlapannensHsrii neperoc. IToBopor.



ILTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI' O KYPCA «(IEOMETPH!» HA YPOBHE OCHOBHOI'O
OBIIEI O OBPA3OBAHHA

JUYHOCTHBIE PE3Y.IBTATBI

JIHUHOCTHBIE pe3y/bTAaThl OCBOGHHS IpOrpaMMbl y4eOHOro Kypca
«'eoMeTpHs» XapaKTePH3YIOTCS:

1) naTpHoTHYeCcKOe BOCIIHTAHHE:

OposiBIeHHEM HHTepeca K TMpOHUIOMY H  HACTOSIIEMY POCCHIICKOI
MaTEMaTHKH, [EHHOCTHBIM OTHONIEHHEM K  JIOCTIDKEHHSM  POCCHIICKHX
MaTEMaTHKOB H POCCHIICKOIl MaTeMaTHYeCKOil MIKOJbI, K HCIIOIB30BAHHIO ITHX
JTOCTIDKEHHIT B APYTHX HayKaxX H NPHKIATHBIX cdepax:

2) rpazkIaHCKOe H IYXOBHO-HPABCTBeHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BHINIOTHEHHIO O0S3aHHOCTEl IpakIaHHHA H pealH3alii ero
OpaB, TMpeACTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX ()YHKIHOHHPOBAHIHA
Pa3IHYHBIX CTPYKTYP. ABICHHII, IPOLELYp I'PakIaHCKOro oOmecTBa (HaIpHMED,
BBIOOPBI. ONPOCHI), TOTOBHOCTBIO K OOCYKICHHIO 3THYECKHX MPoOIeM, CBA3aHHBIX
C IPaKTHYECKHM I[PHMEHEHHEM JOCTIDKEHHH HayKH, OCO3HaHHEM BaKHOCTH
MOpaTbHO-3THUECKHX MPHHIHIIOB B AeATEIBHOCTH YIEHOTO;

3) TpyaoBoe BocIHTAHHE:

VCTAaHOBKOIl Ha aKTHBHOE Y4YacTHE B pEIICEHHH IPaKTHYECKHX 3amad
MaTeMaTHYECKOIl HANpaBICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTHYECKOIO
00pa3oBaHHsA HAa MPOTSLKEHHH Beell KH3HH [UIA YCIENIHoil nmpodeccHOHaIbHOI
AEATETbHOCTH H Pa3BHTHEM HEOOXOIHMBIX YMEHHIl, OCO3HAHHBIM BBIOOpOM H
MOCTPOSHHEM HHIHBHIYAIbHOI TPaeKTOPHH 00pa30BaHHsA H KI3HEHHBIX MIaHOB C
Y4E€TOM JIHYHBIX HHTEPECOB H OOIIECTBEHHBIX MOTpeOHOCTEI;

4) 5cTeTHUYECKOE BOCIIHTAHHE:

CMOCOOHOCTBI0 K  SMONHOHAIBHOMY H  3CTETHYECKOMY  BOCHPHATHIO
MaTeMaTHYECKHX OOBEKTOB, 3aJay, pELICHHIl, pacCyXICeHHIl, YMEHHIO BHIEThH
MaTeMaTHUYeCKIe 3aKOHOMEPHOCTH B HCKYCCTBE:

§) HeHHOCTH HAYYHOIO MO3HAHHSA:

OpHEeHTalHell B JeATeIbHOCTH HAa COBPEMEHHYK CHCTEMY Hay4dHBIX
IpeacTaBIeHHil 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BHTHS uUeIoBeKa, IMPHPOIbI U
oOmecTBa, MOHHMAaHHEM MaTeMaTHYecKOll HAayKH Kak cdepbl 4YeloBedecKoil
JAeSTeIbHOCTH, 3TANoOB €€ pa3BHTHA H 3HAYHNMOCTH IS Pa3BHUTHS HBIUIH3ALIHH,
OBJIAZIeHHEM SI3bIKOM MAaTeMaTHKH H MaTeMaTHYeCKOil KyJIbTYpoil Kak CpeICcTBOM
MO3HAHHA MIHpa, OBJAJCHHEM IMPOCTEHIINMH HAaBBIKAMH HCCIIEI0BaTeIbCKOI
e TeIbHOCTH;



6) ¢usnueckoe BocnmuTaHMe, (bopMupOBaHHE KYJILTYpBI 310pOBBST H
IMOIHOHATBLHOIO O.J1ATONOTY TN :

T'OTOBHOCTBIO NPHMEHATh MAaTeMaTHYECKHE 3HAHHSA B HHTEpecax CBOEro
310pPOBbsA,  BEICHHA  3I0pPOBOTO  00pa3a  JKH3HH (3I0poBOE  mmTaHIe,
COATAaHCHPOBAHHEI peXHM 3aHATHIT N  OTIBIXa. perymsipHas  ¢u3nveckas
aKTHBHOCTB). C(OPMHPOBAHHOCTHIO HABBIKA pediekcHn, mNpH3HAHHEM CBoero
TpaBa Ha ONIIOKY I TAKOTO JKe IIPaBa APYToro YeaoBeKa:

7) 3K0I0rHYeCKOe BOCHHTAHNE:

OpPHEHTAlHell Ha MPHMeHeHHe MaTeMaTHYeCKNX 3HAHI LIS pelIeHns 3axay
B 00NAaCTH COXPAaHHOCTH OKpYXKaromieit CPeIBl. IUIAHHPOBAHHSA MOCTYIIKOB N
OLCHKH HX BO3MOXKHBIX IIOCIEICTBHII [UIS OKpyKaromeii CpeIbl, OCO3HaHHEM
I7100aTbHOTO XapaKTepa IKOIOTHUeCKHX npo0ieM H MmyTeil HX pemIeHIs:

8) anantaums k m3MeHsFOMMCS YCI0OBHAM COUHAIBHOH H NPHPOIHOI
Cpeasl:

TOTOBHOCTBIO K IEfiCTBHSM B YCIOBHSX HEONpeleléHHOCTH. IIOBBIMICHIIO
YPOBHS CBOCH KOMIIETEHTHOCTH uepes NPAaKTHYECKYIO IeATeIbHOCTh, B TOM YHCIIe
YMCHHE yUHTBCA y APYTHX JOeH. NPHOOpPETaTh B COBMECTHOIN esTeqbHOCTIH
HOBBIC 3HAHHA, HABBIKH H KOMIICTEHIINH H3 OIBITA APYTHX;

HEOOXOMUMOCTBIO B (hOPMHPOBAHHN HOBBIX 3HAHHIl, B TOM 4YHCIe
(hopMyITHPOBATE HIeH, MOHATHS, THIIOTE3b! 06 0GBEKTAX H ABJICHHAX, B TOM YHCIIe
PaHCE  HCH3BECTHBIX, OCO3HABaThb JeHUHTHI COOGCTBEHHBIX 3HAHMI I
KOMII€TEHTHOCTEI!, IIIaHHPOBATh CBOE pa3BHTIIE;

CIOCOOHOCTBIO  OCO3HABATH CTPECCOBYIO  CHTYalHIO, BOCIPHHHMATH
CTIPECCOBYIO CHTYallHIO KakK BhI30B, TpeOyrommii KOHTPMEp, KOPpeKTHpPOBAaTh
TIPHHIMACMbIC PEMICHHS H IefcTBHA, (OpMYIHPOBaTH H OLECHHBATEH PHCKH H
NOCICICTBHSA, (POPMHPOBATE OMKIT.

METAITPEIMETHBIE PE3V.IbTATBI
IlosnaBaTenbHbIE yHUBepCcATLHBIE yueOHbIe 1eiliCTBHA

baszoBble Jornueckne neiicreus:

* BBUBIATL I XapaKTepH30BaTh CYIIECTBEHHBIE NMPH3HAKH MaTeMATHYECKIX
OOBEKTOB, MOHATHII, OTHOIIEHHI] MEXKIy NOHATHAMH, (OopMyIHpOBaTH
ONpPENCICHNA  TOHATHI, yCTaHaBIHBaTh  CYIIeCTBEHHBIi IIpH3HaK
KIaCCH(UKALMI, OCHOBAaHHA UIS OGOGIICHHS I CPaBHEHHS, KPHTEpHH
IIPOBOIHMMOrO aHaJIH3a;

* BOCHPHHHMATb,  (OPMyTHPOBATE M  MPeOGPa3OBHIBATH CYKICHHSA:
YIBEPIUTCIBHBIC 1 OTPHLATE/IbHbIC, ENHHHYHBIE, YaCTHBIE H OO,
YCIIOBHBIE;



BBIABIATE ~ MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBS3H W
IpOTHBOpeuNs B (paKTaX, NaHHBIX, HAOMOACHHAX H YTBEpKICHHSX,
TIpellIaraTe KpUTEPHIL U1 BBIABICHISA 3aKOHOMEPHOCTEI H IPOTHBOPEYHIi;
AcIaTh BBIBOIBI C HCHOJIB30BAHHEM 3aKOHOB JIOTHKH, J€IYKTHBHBIX I«
HHAYKTHBHBIX YMO3aKIYEHHII, YMO3aKIIOUEHHIT 0 aHATOTHI:

Pa3dHpaTh 10Ka3aTeIbCTBA MATeMATHYECKHX yTBEpIKICHIIT (npsiMBle 1 OT
MPOTHBHOIO), MPOBOINTH CAMOCTOSTEIBHO HECIOKHBIE J0KAa3aTelIbCTBA
MAaTeMaTHYECKHX  (AKTOB, BBICTPAaHBATh apryMEHTAlMIO, MPHBOIHTE
MIPHMEPEI I KOHTPIPHMEPE!, 000CHOBEIBATE COOCTBEHHBIE PACCYKICHIIS:
BBIONpaTh crmoco0d pemieHns y4eGHOIN 3agaum (CpaBHHBaTh HECKOJIBKO
BApHAHTOB pPCIICHHA, BBIOHpaTh Hamboslee MNOAXOAAMMIT ¢  yu&ToM
CaMOCTOATEIBHO BBIIEIEHHBIX KPHTEPHEB).

basosbie HCC/Ie10BaTeIbCKHE e HCTBHSA:

HCIOIb30BaTh BONPOCH KaK HCCIEI0BATEIbCKHIT HHCTPYMEHT MO3HAHIIAL,
(Gopmymnposate  Bompockl, pukcHpyrome NPOTHBOpeUNne, Mpodiaemy,
CaMOCTOATENIBHO  YCTaHABINMBaTh HCKOMOE W JaHHOe, (D OpMHpOBATH
THIIOTE3Y, apryMEHTHPOBATh CBOIO MO3HIIHIO, MHEHHE:

MpPOBOINTE 0 CAMOCTOATENBHO COCTaBJICHHOMY I[UIAHY HeCIOKHBIIT
IKCIIEPHMEHT, HeOOMbIOE HCCIeI0OBAHNE 110 YCTAHOBICHHIO 0COOEHHOCTe]l
MaTeMaTH4eCKOro 00beKTa, 3aBHCHMOCTE T 00BbEKTOB MEKITY COBOIL;
CaMOCTOATENBHO (YOPMYTHPOBATh OGOGIIEHNS H BBIBOIBI IO pe3yiIbTaTaM
MPOBEACHHOTO HAOMIONCHNA, HCCIE0BAHNSA, OLEHHBATH IOCTOBEPHOCTD
[IOTYYCHHBIX PE3YIbTAaTOB, BEIBOJIOB H 0000MICHHIT:

[IPOrHO3HPOBATh BO3MOKHOE pa3BHTHE IIpOIleCcCa, a TaKkKe BBUIBHIATh
MPEeNOJIOKEHIA O €T0 Pa3sBHTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nundpopmanneii:

BBIABIATE HEIOCTATOYHOCTE M H30BITOYHOCTh HH(MOPMAIMH, IaHHBIX,
HEOOXOIHMBIX IS pelIeHHs 3adaqH;

BEIONPATh, aHAIM3HPOBATh, CHCTEMATH3HPOBATH W HHTEPIIPETHPOBATh
HH(OPMALHIO PA3THYHBIX BHIOB H (OPM IPeICTABICHIS:

BEIONpaTh (opMy mpencTaBIeHHA HHpOpMALHH 1 IJITIOCTPHPOBATH
PeIIaeMBIC 3a7aul  CXeMaMH, IHarpaMMaMi, HHOIT rpadukoii M mx
KOMOHHAITHAMIL;

OLCHIBATL HAAEKHOCT HHPOPMALMH IO KPHTEPHAM. IMpPeIOKEHHBIM
VIHTeIeM WIH cOPMYIHPOBAHHEIM CAMOCTOSTEIBHO.

KomMMmyHHKaTHBHBIE yHHBepCaIbHBIE YueGHbIe AeiicTBHS:

BOCIIPHHIMATH 1 ()OPMYIHPOBATH CYK/ICHHS B COOTBETCTBHH C YCIOBHSMI
H LETAMH OOIICHHS, SCHO, TOYHO, TPAMOTHO BEIPAKaTh CBOK TOUKY 3peHNA



B YCTHBIX H IHCBMEHHBIX TEKCTaX, AaBaTh MOACHEHHS [0 XOAY pelIeHHs
32124, KOMMEHTHPOBATh MOTY4EHHBII pe3yiIbTaT;

B X0Jle 00CYKIEHHs 3a1aBaTh BOIPOCH! MO CYIIECTBY 00CYAKIaeMOIl TeMBl,
Npo0JeMsl, pemaeMoil 3aaul, BEICKa3bIBaTh HEH, HalleJCHHBIE Ha TIONCK
PCIICHNsA, CONOCTaBIATh CBOH CYKICHHA C CYKICHIAMH JIPYrHX
YYACTHHKOB aHaiora, oOHapyKHBaTh pa3IH4He H CXOJACTBO MO3HIMIL, B
KOPPeKTHOIT (popme hopMyIHpoBaTh pa3HOIIACHS, CBOH BO3PaKEHIIA;
NpelCTaBIATe  pe3ylbTaThl  pelleHHs  3aJayi, 3KCIIEpHMEHTA,
HCCIEIOBAHNA, IPOEKTA, CAMOCTOATEIBHO BEIOHPATh pOpMAT BBHICTYIUICHIS
C Y4E€TOM 3a]1a4 Mpe3eHTalNH I 0COOHHOCTeIl ayAHTOPHIL;

MOHHMATh H HCMOIb30BAaTh NPEHMYIECTBA KOMAHIHOI H HHIANBHAYAILHOIL
padoTHI PH pelIeHHN y4eOHBIX MaTeMaTHUeCKHX 3a71au;

NPHHIMATh LeJIb COBMECTHOIl JeATelIbHOCTH, IUIaHHPOBATh OPraHH3aLIIIo
COBMECTHOIl paloThl, pacnpenelsaTh BHAB paboT, J10roBapHBATHCA,
00Cyk1aTh Mpollece H pPe3yabTaT paboTel, 0600MATh MHEHHS HECKOIBKIX
JHOZIEI;

y4acTBOBaTh B TIPYNIOBBIX ¢opmax paboTel (oOcyxkaeHHs, oOMeH
MHEHHAMH, MO3TOBBIC IITYPMbI H APYIHE), BHIIOIHATH CBOK YacTh paboThI
H KOOpPIHMHHPOBAaTh CBOH JIEliCTBHA C JAPYIHMH WIEHAMH KOMAaHIIHI,
OIICHHBaTh Ka4eCTBO CBOCTO BKJIaga B OOIIMIT MPOXYKT IO KPHTEpHSM,
chopMyIHPOBAHHBIM YYaCTHHKAMH B3aHMOIeiICTBIIAL.

PeryasTuBHBIe YHHBepcaAbHBIE YUeOHbIE 1eiiCTBHS

Camoopranmsanus:

CaMOCTOATEIBHO COCTAB/IATH IUIAH, AJITOPHTM pelIeHHs 3axaud (HIH ero
4acThb), BBIOHPATh CMOCOO pEHICHHA € YYETOM HMEIOIIHXCH PECYpcoB H
COOCTBEHHBIX ~BO3MOJKHOCTEIH, apryMEHTHPOBaThb H  KOPPEKTHPOBATH
BapHaHTHI PelIeHHI] ¢ Y4ETOM HOBOIT HH(OpMAITHIL.

CaMOKOHTPO.1b, YMOUHOHAILHBIH HHTELIEKT:

BIaZIeTh CIOCO0aMH CaMONIPOBEPKH, CAMOKOHTPOJIS TIpoLiecca H pe3yabTaTa
pelIeHs MaTeMaTHYecKol 3a1aun;

NpeIBHACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IPH peIIeHHH 3a/1avH,
BHOCHTb KOPPEKTHBEI B J€ATeIbHOCTh Ha OCHOBE HOBBIX OOCTOATEIBCTB.
HaHICHHBIX OIIIOOK. BBIABICHHBIX TPYIHOCTEII;

OLICHHBATh COOTBETCTBHE pe3yabTaTa JeATeTbHOCTH IOCTABICHHOI HeT 1
VCIIOBHAM, OOBACHATh NMPHYHHBEI JOCTIDKEHHS WIH HeJIOCTIDKSHHS I,
HaXOIHTh OIIHOKY. J1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

IPEIMETHBIE PE3V.IBTATBI



K koHmy oOyueHns B 7 Kiaacce OOyYalOIMIHIICS MOJYUHT CICIYIOIINE
[IpeIMETHBIE pe3y/IbTaTHhI:

PacnosHaBaTh H3Y4YeHHbIE TeoMeTpHYecKHe (UIYpBI, ONpeaeniTh HX
B3aHMHOE pacHoJIOkKeHHe, H300pakaTh TreoMeTpHYecKHe (QHIYphl. BBIIOIHITH
YepTeKH II0 YCIOBHIO 3aJadd. [I3MepATe IHHEHHBIE H YIJTIOBBIE BEIHYHHBI.
Pemrate 3a1aun Ha BeIYHCIEHHE JUIHH OTPE3KOB H BEJINYHH YIJIOB.

Jlenate rpyOyi0 OIEHKY IHHEHHBIX H YIJIOBBIX BEIHYHH IpPeJIMETOB B
pealbHOI JKH3HH, Pa3MepoB MNPHPOIHBIX 00BEKTOB. Pa3mmuath pa3Mepsl 3THX
00BEKTOB 110 NOPAIKY BEIHYHHBL

CTponTh 4epTeKH K FeOMETPHYECKIM 3a1adaM.

ITosp30oBaThCA mpH3HAKaMH pPaBEHCTBA TPEYTOJIBHHKOB, HCIOJIB30BaTh
MPH3HAKH U CBOIICTBA paBHOOEIPEHHBIX TPEYTOIbHHKOB MPH PEelISHHI 3a1ad.

[IpoBoanTh JOrmYecKne paccyKIACHHA C HCIOJIb30BAaHIHEM Ie€OMETPHYECKHX
TEOpEM.

[Tonp30BaThCA mpH3HAKaMH paBEeHCTBA IIPAMOYTOIBHBIX TPEYTOJILHIKOB,
CBOIICTBOM  MeIHaHbl, IPOBEAEHHOIl K THIOTEHY3€¢  IPAMOYTOJIBHOIO
TPEYTOJBHHKA, B PEIIEHNH FeOMeTPHYECKHX 3a/1a4.

OmnpenensTs napaieIbHOCTh NPAMBIX ¢ IIOMOIIBIO YITIOB, KOTOpBIE 00pa3yeT
¢ HUMH ceKymasa. OnpeaensaTs NapauleIbHOCT MPAMBIX ¢ MOMOMIIBIO PaBEHCTBA
PaCcCTOSIHHIT OT TOUEK OAHOI MPAMOIl 10 TOUEK APYToil MpsSMOIi.

Penrats 3aga4yn Ha K1eTdarToii Oymare.

[IpoBoaNTh BBIUNCICHHA H HaXOIHTh YHCIOBBIE H OYKBeHHBIE 3HAUEHHS
VIJIOB B TeOMETpHYECKHX 3ajJadaX ¢ HCIOJb30BAaHHEM CYMMBI  YIJIOB
TPEyroJbHHKOB 1 MHOTOYIOJIBHHKOB, CBOIICTB VIJIOB, OO0pa30BaHHBIX IIpH
[epeceuyeHn IBYX Iapa/UIeJbHBIX MpsAMBIX CeKyllel. Pemars npakTHYecKHe
3aJ1aul Ha HaXOJXKICHHE YIJIOB.

Brnanetes NoHATHEM TIeOMETPHYECKOIO MecTa TOYeK. YMeTh OIpelelsaTh
OHCCeKTpUCY YIIa H CepeIHHHBIII NepHeHINKYIp K OTpe3Ky Kak reoMeTpHUecKie
MecTa TOYeK.

@opMyIHpoOBaTh OmNpeaeIeHHs OKPYKHOCTH H Kpyra, XOpAsl H AHaMeTpa
OKPY/KHOCTH, I10JIb30BaTbCA HX CBOICTBAMH. ¥ MeTh IIPHMEHATH 3TH CBOIICTBA NIPH
pelIeHnn 3a1a4.

Brnanets moHATHEM OIHCAHHOH OKOJIO TPEYrOJIbHHKA OKPYKHOCTH, YMETh
Haxonuth e€ meHTp. llonp3oBathes akTamMm O TOM, YTO OHCCEKTPHCHI YITIOB
TPEYroJIbHHKa IIepeceKaloTcs B OJHOH TOYKe, H O TOM, YTO CepeIHHHbIE
NePHEHANKYJIAPHI K CTOPOHAM TPEYroJIbHHKA [IepeceKalTcs B OHOIH TOYKE.

Branets nmoHsATHEM KacaTelbHOH K OKPYAKHOCTH, IOJIB30BAaThCSA TEOPEMOI O
HEePIECHINKYIAPHOCTH KacaTeIbHOII H paanyca, IpOBEASHHOIO K TOUKe KacaHHs.



Iornb30BaThCA MPOCTEIMIINMH TeOMETPHIECKIMI HEPaBeHCTBaMH, MMOHIMATh
HX MPAKTHYECKHIT CMBICII.

IIpoBOaNTE OCHOBHEIE TeOMeTpIUECKHe MOCTPOCHUSA ¢ MOMOIIBIO IHPKYISA I
JIHHETKH.

K xoHmy obOyuenns B 8 kaacce oOydarommiics MOTYYHT ClIeayIoNIe
MpeJIMETHBIE Pe3yILTATHI:

PacrosHaBaTte OCHOBHEIE BHIEI YETBIPEXYIOJIbHHKOB, HX  3JIEMEHTHI,
MOIb30BaThCA HX CBOTICTBAMH IPH PEIICHIN IeOMETPHYECKIX 3a/1a4.

IIpiMensaTs cBolicTBa TOUKH MepeceueHns MeTHaH TpeYroJbHHKa (LIeHTpa
Macc) B pellIeHHH 3a/1ay.

Braners nonsatiem cpenneii mmHmm TPEYroabHHKA U TpalelHH, IpHMeHATh
HX CBOHCTBa NpH PEIICHHH TeOMeTpHYecKHX 3a7ay. I10IB30BaThes TeopeMoii
dazeca H TEOPEMOIi 0 IPONOPIHOHATBHBIX OTpe3KaX, IPHMEHATh HX UIA pelIeHns
IIPAaKTHYECKHX 3ajad.

[IpnMeHATh NpH3HAKH 006N TPEYTOILHIKOB B PeLIeHHH TeOMeTPHYECKHIX
3a/1a4.

[Tomb3oBatecs  Teopemoii Inaropa s PEIICHHS TeOMEeTPHYECKHX H
NpaKTHYCCKHX 3a1a4. CTpOHTh MaTeMaTHUeCKyI0 MOIelh B NPaKTHYSCKHX
3a7a19ax, CaMOCTOATEIIBHO 11€71aTh YePTEX H HAXOIHTH COOTBETCTBYIONIHE [UTHHEL.

Bnanets monATHAMH cHHyca, KOCHHyca M TaHI€HCa OCTpOro Vyria
TIPAMOYTOJIBHOTO TpeYrobHIKA. [10/1b30BaThCs STHMII MOHATHAME TS pemieHms
IIPaKTHYECKHX 3a/ad.

BerancaaTe (pazmmuaeiMm criocodamMi) IuIomagk TPEYroJbHHKA H IUIONIAIH
MHOTOYTOJNBHBIX ~ QHTYp (MOJB3ysAch, Tae HEOOXOIHMO. KaJIbKYJIATOPOM).
IIprMensTs noTydeHHbIe YMEHNSA B IPAKTIYeCKIX 3a1a9aX.

Brazets NOHATHAMH BMICAHHOTO M LEHTPAIBHOTO yIJla, HCIOIb30BaTh
TCOPEMEI O BIIHCAHHBIX YIIaX, YI7IaX MeAKIY XOpAaMi (CeKYIIHMH) H yTIe MekKIy
KacaTeIbHOI 1 XOpJI0ii IPH pelIeHHH FeOMeTPHYECKHX 3a/1auy.

Bianets mousTHEM ommcaHHOrO YeTBIPEXYTOJIbHHKA, MPHMEHATH CBOIICTBA
OMICAaHHOTO YeTHIPEXYTOIBHIKA IIPH PelIeHHH 3a/1a4.

[IprMeHsTs MOTydeHHEBIe 3HAHHA Ha MPaKTHKe — CTPOHTh MaTeMaTHYeCKHE
MOZICIH JUIA 3a/1a9 peajIbHOM JKI3HH H MPOBOIHTH COOTBETCTBYIOIIIE BHIUHC/ICHS
C HPHMCHEHHEM IOXOOHSA H TPHIOHOMETPHH (MOJB3YACh, IZe HEOOXOTIMO.
KaJIBKYJIATOPOM).

K koHmy oGyuenns B 9 kiacce oOyHarommiics MOIy4HT Ccleaylome
NpeIMETHBIE PE3YILTATHI:

3HaTh TPHTOHOMETPHYECKHe (YHKIIHI OCTPBEIX VIJIOB, HAaXOIHTh € HX
MOMOIIBIO  pasiHYHBIC 3IEMEHTHI MPSMOYIOIBHOTO TPEYrodbHHKA («pelIeHHe



IPAMOYTOJIBHBIX TPEYTOIBHHKOB» ). HaxoanTs (¢ momomisio KaJIBKYJIATOPA) JUTHHEI
H YIJIBI JUTS HETaOJIHYHBIX 3HAYEHHI.

ITonb30BaThes Gopmynamn npHBeneHIs 1 OCHOBHBIM TPHTOHOMETPHYECKIIM
TOMICCTBOM  [UIL HAXOKICHHSA COOTHOLUICHHIT MEKIYy TPHIOHOMETPHYECKHMH
BEJIHYHHAMIL.

Hcnonb30BaTh TeopeMbl CHHYCOB 1 KOCHHYCOB UL HAXOKICHHS Pa3IHYHBIX
VICMCHTOB  TPEYTONBHHKA («peIIeHHe TPEYroOIbHHKOB»), MPHMEHSATh HX npu
PEIICHHH reOMETPHYECKHX 3a1a4.

Brazets  momsTmaME  mpeoGpasoBaHns  momoGms. COOTBETCTBEHHBIX
37IEMEHTOB NOA00HBIX Guryp. [Tomb30BaThCA CBOICTBAMI HOIO0GIS MIPOH3BOJIBHBIX
Guryp, yMeTb BBIYHCIATH JUIMHBI M HAXOIHTH YIIBl Y 1OA0OHBIX (uryp.
[IpimenaTs cBoiictBa momoGust B NPAKTHYECKHX 3aJadaX. YMeThb NPHBOINTH
MPHMEPBI TOZOOHBIX UTYp B OKpY’KaroIeM MHpe.

[Tonp30BaThes Teopemamu o npon3Bexennn OTPE3KOB XOPJ, O MPOH3BEIACHHH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTe/IbLHOIT.

Ilonb30BaThesl BeKTOpaMH, MOHHMAThL HX reoMeTpHYeCcKHil u (H3nIecKuii
CMBICI, NPHMCHATH HX B DCIICHHH TEOMETPHYECKHX M (DH3HUECKHX 3a1ad.
IIpHMeHATE CKaIApHOE NPOH3BEIeH e BCKTOPOB U1 HAXOXKIE€HHS /UIHH H YIJIOB.

ITonp30BaThCs METOZOM KOOPAMHAT HAa MIOCKOCTIL NPHMEHATH €ro B
PCUICHHH IeOMeTPHYECKHX H MPAKTHYSCKIX 3a1ad.

BrazeTs MOHATHAMH NPaBIIBHOTO MHOTOYIOIBHHKA, JUTHHEL OKPY’KHOCTIH,
AUTHHBL IYTH OKPYAHOCTH I PaIHAHHOIl MEphl YIIa, yMeTh BEIYHCIIATH MLIOMIALL
Kpyra i ero vacteii. [IpiMeHATS MOTydeHHBIe YMEHNS B IPAaKTHUECKIX 33124aX.

Haxomure ocm (mim ueHTpsr) CHMMETPHH (HTYpP, NPHMEHATH IBIKEHHS
TUTOCKOCTH B MPOCTEHIINX CIy4asx.

IIpHMEHSTS 1OTyYeHHEIe 3HAHHA Ha NPAKTIKe — CTPOHTH MaTeMaTHUECKIE
MOZEIH JULS 337144 pealbHOI KH3HI H NPOBOINTH COOTBETCTBYIOIIIE BEIIC/ICHIIS
C TPHMCHCHHEM IMOZOOHSA H TPHIOHOMETPHYECKHX (hYHKIIHIA (monp3ysice, rae
HEOOXO0/IMMO, KaIbKYIIATOPOM ).
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TEMATHYECKOE ILTAHHPOBAHHE
7 KJIACC

HanveHnoBaHme pa3aenoB H TeM

Ne o/
NpPOrpaMMBbI
IIpocTeiinmie reomeTpiyeckie GUIyphI H
HX cBoiicTBa. II3mepeHite reomeTpHuecKHX
BeJIUHH
TpeyronpHuKH
ITapannenbHble IpsMble, CYMMa YIJIOB
TpeyrojbHHKA
OKpyKHOCTB H KpyT. 'eomeTpHueckiie
MOCTPOEHHS
IToBTOpeHne, 0000me e 3HAHMIT

OBLIEE KOJIMYECTBO YACOB ITO ITPOTPAMME

KoanuecTBo uacoB

Bcero

14

2?2

14

14

68

KonTpoasusrie
padoTsl

Ipakrur
padoTsl



fad

8 K'IACC

Ne n/m

OBIIEE KOJIMMECTBO YACOB I10 [TIPOTPAMME

HanveHnoBanue paiieos u tem
NPOrpaMMbl

UeThIpEXYTOIBHIKIT

Teopema ®aneca 11 Teopema o
NPONOPIUIIOHATLHBIX OTPe3Kax, M0100HbIe
TPeYTOILHIKH

IT1omaze. Haxox1eHne miomaeit

TPEYTOIBbHIIKOB I MHOTOVT OJIBHEBEIX (i]lll'yp.

[Lromazmn moxo6ueIX duryp

Teopema IMudaropa 11 Hauana
TPHTOHOMETPHII

VI7Iel B okpyKHOCTH. Brincaussre 11
OIICAHHBIE YeTBIPeXYTOTbHHKIL
KacarenbHble k okpyxHOCTIL. Kacanie
OKpYKHOCTeil

IloBTOpeHIte, 0600ImeHNe 3HAHIIT

KoaunvecTBo uacor

Bcero

—
N

14

10

68

KonTtpo.susie
padoTel

IIpakTae
padoTsbi



(3]

9 KIIACC

Ne n/m

HanmenoBanne pasienos u tem
nporpaMMbl

Tpuronomerps. Teopemsr KOCHHYCOB H
CHHYCOB. Pemrenne tpeyronsunkos

IIpeobpazosanne moxobis. Metpnueckie
COOTHOLICHNA B OKPY/KHOCTH

Bextopst

HEI\'apTOBH KOOPIIHATHI Ha ITOCKOCTH

[TpaBiibHBIE MHOTOYTOTBHHKN. J[mirHa
OKPYKHOCTH H ILIOIIAIbL KPyTa.
Brruncienne monraneii

JBIDKeHIS MIIOCKOCTIH

[loBTOpeHite, 0Go6meHIte, clicTeMaTIR AL
3HaHHIT

OBUIEE KOJITYECTBO YACOB I10 IIPOTPAMME

KoamuecTBo uacos

Bceero

16

10

68

Kontpoasusre
padoTsl

I

IIpakTn
paboTel






IHOYPOYHOE INTAHUPOBAHHE
7 KJIACC

Ne T
€Ma YpoKa
n/n L
1 IIpocTeiinmie reomeTpuyeckne
00BeKThI
2 MuoroyroasHuk. 1oMaHas
3 CMeskHbIe I BePTHKATLHbIE YIIIhI
i CMekHbIe 1 BEPTHKATbHbIE YIITBI
S CMeskHBIe H BepTHKATbHbIE YIIIBI
6 CMexHbIe Il BePTHKATbHbIE YIB!
7 CMekHbIe 1 BePTHKATBHbIE YIIIBI
8 CMeXHbIe I BepTHKATLHBIE YIITb!
II3mepeHie THEHBIX I YIIOBBIX
9 BeJIHYIH, BHIUHCICHHE OTPE3KOB I
YIJIOB
IT3MepeHIIe MHHEITHBIX H YTIOBBIX
10 BEJIHYHH, BEIYICICHHE OTPE3KOB I

VIJIOB
II3MepeHIe TIHHEITHBIX I YTIOBBIX

11 BeJIHYHH, BEIUHCIEHHEe OTPe3KOB I
yIJI0B

KosnuectBo uacos

Bcero

[ S e i

KonTtpoasusie
padoTsl

IIpakTHueckne
padoTsl



12

13

14

15

16

17

18

19

2
2

N
(%]

II3MepeHne THHEITHEIX H YTI0BBIX
BE/THYHH. BBIYHCIEHIIe OTPE3KOB I
VIJIOB

[lepumetp 1 mromazns puryp,
COCTABJIEHHBIX 13
NPAMOYTOJTEHHKOR

Ilepumetp 1 mromazns ¢puryp,
COCTaBJIeHHBIX 113
NPAMOYTOJIbHHKOB

IlonsATHE O PaBHBIX TpeyroIBHNKAX
H TIepBHYHEIE MPeICTABICHIA O
PaBHBIX (urypax

Tpu npi3naka pasencTea
TPEYTOIbHHKOB

Tpu npusuaka pasencTea
TPeYTrOIbHHKOB

Tpn npisnaka pasencTBa
TPEYTrOILHIKOB

Tpu npisnaka paseHcTBa
TPeyro/ILHHKOB

Tpu npu3naka pasencTsa
TPeYro/ILHIKOB

Tpu npu3naka paseHcTBa
TPeYroJIbHHKOB

IIpi3Hakn paBeHcTBa
NPAMOYTOIBEHBIX TPEYTOJIbHIKOB
IIpusnakn paBencTBa
NPSAMOYTOJBHEIX TPEYTOILHIKOB



30
31

32
33

34

35

37

38

CBOIICTBO MeHAHBT
NIPAMOYTOJIBHOIO TPEYTOIbHHKA,
NPOBEIEHHOII K THIIOTEHY3e

CBoIICTBO MeIHaHBbI
NPAMOYTOIBEHOIO TPEYIrOIbHHKA,
NPOBeEHHOII K TNOTeHy3e

PaBroGenpennsie i
PaBHOCTOPOHHHE TPEYTOJILHIKH
I[IpisHakn i cBojicTBa
PaBHOOEIPEHHOTO TPeYTOTbHHKA

IIpi3Haku u cBoiicTBa
paBHOOEIPEHHOTO TPeyTOIbHIKA

[Ipm3Haku u cBoiicTBa
PaBHOOeIpeHHOTO TPeYTOILHIKA

Hepagenctsa B reomerprmn
HepaseHncTBa B reomerpm

HepageHncTBa B reomerprn
HepagencTra B reomerpun

IIpaMoyToIBHEI TPeYTOIBHIK ¢
yriiom B 30°

IIpsaMoyToIBHEII TPeYTOABLHIK ¢
yriom B 30°

Koutponsnas pabora no teme
"Tpeyronsaukn"

IMapantensHble npsAMEre, HX
CBOIICTBa

ITateni moctynar Epkanaa



40

41

43

44

Haxkpecrt nexane,
COOTBETCTBEHHEIE 11
OJHOCTOPOHHHE YIIbI,
o0pa3oBaHHBIe IIPH IepeceueHNN
napauleIbHBIX NPAMBIX CeKyLleil
Hakpect aexammie,
COOTBETCTBEHHbIE I
OJHOCTOPOHHHE VIIHI,
oOpa3oBaHHBIE IIPH TTepeceveHHH
NapaIeIbHBIX MPAMBIX CeKYIIeil

Haxkpect nexanmie,
COOTBeTCTBEHHBIE I
OJIHOCTOPOHHHE YIIBI,
00pa3oBaHHEIE IIPH MTepeceyeHIH
napalebHBIX NPAMBIX CeKyIleil
HakpecT nexanie,
COOTBETCTBEHHBIE H
OQHOCTOPOHHHE YIIbI,
o0pa3oBaHHBIe NIPH Iepeceue N
NapajuleJIbHBIX NPAMBIX CeKVILeil
Haxkpect nexammie,
COOTBETCTBEHHBIE I
OJHOCTOPOHHHE YIIHI,
o0pa3oBaHHBIE NIPH MepeceueHIH
IapaLTe/IbHbIX NPAMBIX CeKVYILEll

[IpH3HaK napaaieIbHOCTH MPAMBIX
yepes3 paBeHCTBO PacCTOAHMIT OT
TOYEK OJIHOII MPAMOII 10 BTOPOIl
MIPAMOIT



45

46

47

48

49

53
54

55

57

58

[Ipn3Hak mapaineTbHOCTH MPAMBIX
yepe3 paBeHCTBO PACCTOSHHII OT
TOYeK OHOII MPAMOIl 10 BTOPOIl
pAMOIL

CymMa VITIOB TpeyrolbHIKA
CyMMa yT710B TpeyroJibHHKA

BHemmH1e yIisl TpeyroasHHKa

BHewHme yrisl TpeyroasHIKa

Kontponbhas pabota o teme
"TlapantenbHble IpAMBIE, CYMMa
VTJIOB TPeyroJbHHKa"

OKpyKHOCTb, XOpIBI H JIHAMETP, HX
CBOIICTBA

KacaTtenbHas K OKpYKHOCTH

OKpyKHOCTB, BIHCAHHAA B YTOJI
OKpYKHOCTB, BIHCAaHHAA B YTOJI

[Tonstie o 'MT, npinmeHeHHe B
3aj1ayax

[Tonsatie o 'MT, npnmeHeHne B
3a1auax

buccekTpiica 1 cepeIHHHBIIT
NepHeHINKYIAp KaKk
reoMeTpHUYECKIEe MecTa TOUeK

OKpYAHOCTB, OMICAaHHASA 0KOJIO



TpeyToJIbHHKA
OKpyKHOCTB, ONIICAHHAA OKOIIO

i TpeyToIbHIIKaA

60 OKpyXKHOCTb, BIIHCAHHAA B
TPeyroJIbHHK

61 OKpyXHOCTS, BIIICAHHASA B
TPeyToJIbHHK

62 IIpocreiinie 3axaun Ha
MOCTpOeHIle

63 [IpocTeiinie 3a1aun Ha

MOCTPOEHHe
Kontpoapras pabora mo reme

64 "OKpYKHOCTB I KPYT.
['eomeTpHueckie moctpoeHns"

IToBTOpenne n o6obimeHNe 3HAHIIIT
65 OCHOBHBIX ITOHATHIT I METOIOB
Kypca 7 K1acca

66 ITrorosas KoHTpoIBHAsA paboTa

IToTOpene 1 06o0meHNe 3HAHMIIT
67 OCHOBHBIX IMOHATHIT H METOIOB
Kypca 7 Ki1acca

[ToBTOpeHne n 0000meHNe 3HAHIIT
68 OCHOBHBIX ITOHATHII H MeTOI0B
Kypca 7 Kiacca

OBIIEE KOJITYECTBO YACOB I10
[TPOTPAMME

68



8 KJIACC

Ne
n/n

10

Tema ypoka

[MTapanienorpamm, ero nMpH3HAKH I
CBOIICTBA

[Tapanienorpamm, ero npu3Haku o
CBOIICTBa

[Tapainesorpamm, ero npH3HAKH 1
CBOIICTBa

YacTHble caydal napaaieIorpaMMoB
(MpsAMOYTOIBHHK, poMO, KBaapaT), HX
MpH3HAKH H CBOIICTBA

YacTHbIe caydal NapamwieIorpaMMoB
(IpsAMOYTOIBHHK, poMO, KBaIpaT), HX
NpH3HAKH H CBOIICTBA

YacTHsle caydan napamieorpaMMoB
(MpAMOYTOIBHHK, poMO, KBaZpar), HX
MPH3HAKH H CBOIICTBA

Tpanemnsa

PaBHOOOKasA 1 MpAMOYTOJIbHASA
Tpaneumnn

PaBHoOOKas 11 MpAMOYroIbHas
Tparnewnn

Meron YABOCHHA MeIIIaHBbl

KoanuecrBo yacoB

Bcero

KonrpoabHble
padoThsl

IIpakTHueckue
padoTsl

Ja

H3



11

13

14

15

16

17

18

19

rJ
[

9
L

24

I.[empam;nax CHMMETPpHA

KonTtponrHas padoTa 1o teme
"HeThIpEXYTOIBHIKI"

Teopema @aneca u TeopeMa o
MPONOPLHOHAIBHBIX OTpe3Kax

CpenHss MHHHISA TPeyroIbHIIKa

CpenHss THHHA TPeyTrolTbHHKA

Tpanewnis, eé cpenHas MHNA

Tpanenus, e€ cpenHas THIA

[IponopunoHaIbHEIE OTPe3KH

[IponopioHaabHbIe OTPe3KH

IleHTp Macc B TpeyrojibHHKe

[TonoOHEBIe TPeYTOILHUKHI

Tpu npu3naka nogobus
TPeyToILHHIKOB

Tpn npm3naka nozobus
TPeyroJIbHHKOB

Tpu nmpu3Haka nmoxoous



30

31

36
37

38

TPeyroJIbHHKOB
Tpu npusHaka nogobns
TPeyTOJbHIKOB

[Tpnvenenne nonodus npu penreHn
NpaKTHYecKHX 3aj1a4

KontponrHasg pabora nmo teme
"IlonoOHbIe TpeyroabHHKH"
CpoiicTBa miomazneit
reoMeTpHuecKnx QGuryp
@opMyBl UL IIOLIATH
TPeyTroJIbHHKA, NapajrieIorpaMMa
@opmyas! 14 IUIOLIAIH
TPeyToJIbHIKA, apaterorpaMma
@opMyITbI 14 MI0MIa 11
TpeyroibHIKA, NapaulelorpaMma
@opMyIIBI JUISA IUIOIAIH
TPeyroJabHHKA, MapasieIorpaMma
@opMyB! UIS MUIOIIAIH
TPEeyroJbHIKA, NapasierorpaMma
Beruicnenne miomazneii c1oxHBIX
uryp

[L1omazxn ¢uryp Ha KiIeTuaroii
Oymare

[Tnomasmn noxo6HbIX duryp
[Tnomaan nogobHEIX Guryp
3azaqn ¢ NpaKTHYECKIM
colep:KaHHeM



39

40

41

45

46

47

48

49

50

51

3amaun ¢ npakTHYECKHM
colepKaHHeM

Pemenue 3a1au ¢ nomMomnsio MeTo1a
BCIIOMOTaTe/IbHOII IUTOIAa I
KoHTpomsHas pabota mo Teme
"TInomazns"

Teopema ITudaropa i eé
NpHMeHeHHe

Teopewma IMudaropa u eé
IpHMeHeHIle

Teopewma ITidaropa u eé
MpHMeHeHIIe

Teopema IMudaropa u eé
NpHMeHeHHe

Teopema ITndaropa 1 eé
NpHMeHeHIe

OmnpezeneHiie TPHrOHOMETPHYECKHX
(yskmIit ocTporo yria
NPAMOYTOIbHOTO TPEYTrOIbHHKA,
TPHTOHOMEeTPHYECKHEe COOTHOMIEHIS
B IIPSMOYTOJIBHOM TPEYTOJILHIKE
OCHOBHOE TPHTOHOMETPHYECKOe
TOKIECTBO

OCHOBHOE TPHTOHOMETPHUECKOe
TOXKIECTBO

OCHOBHOe TPHTOHOMEeTpHYECKOe
TOKIECTBO

KonTtponsHas pabora no teme



53

54

55
56

57

58

59

60

61

63

"Teopema IIndaropa u Hauana
TpHTOHOMeTpHH"

BriicanHBIe I IeHTpaIbHbIe YITIHI,
VTOJI MeKIy KacaTeIbHOII H Xopoil

Brnicannbie 11 eHTpaabHEIE YITIEL,
YIoJI MeXIy KacaTeabHOIl I X0opoil

Brncasnele 11 IeHTpasIbHEIE VITIBI,
YTOJI MeXKIY KacaTeJIbHOII H XOpaoii
VYIIBl MeKIY XOpAaMH H CEKYIIHMH
VYIB! MeAKITY XOPAaMIT H CEKYIIIMII
Bricarsble 1 omicaHasie
4eTBIPEXYTOIBHHIKH, HX MPH3HAKI I
CBOIICTBa

BricanHere u onmicanHsle
YeTHIPEXYTOMBHIKH, HX MPH3HAKI I
CBOIICTBa

BniicanHble 11 omicanHbie
4eTHIPEXYTOABHHKIL, X MPH3HAKH I
CBOIICTBa

[TprMeHeHHe CBOIICTB BIHCAHHBIX 1
OIICAHHBIX YeTBIPEXYTOIBHHKOB MPH
pelLIeHHH reoMeTPHYeCKHX 3a1a4
[IprveHeHNe CBOIICTB BIHCAHHBIX H
OMICAHHBIX YeTHIPEXYTOIBHIKOB IIPH
pelleHHH reoMeTpPHYeCKHX 3a1au
B3anMHoe pacnonozxeHire IByX
OKpYKHOCTeil, 0011Ie KacaTelIbHbIe

Kacanie okpyxHocTeil



65

66

67

68

KontponsHas paGora no teme "Vrim
B OKPYAHOCTH. Brinicanssle u
OMHCAHHBIE YEThIPEX YT OIHHKH"
IToBTOpeHIIe OCHOBHBIX MMOHATHIT I
MeTOJOB KypCOB 7 H 8 KJI1acCOB,
obobuteHne 3aHmit

IToBTOpeHIe OCHOBHBIX MTOHATIHIT 1t

MeTOI0B KypcoB 7 H 8 KJ1accoB,
obo0nIeH e 3HAHIT

ITToroBas koHTpoIbHAS paboTa

[ToBTOpeHIEe OCHOBHEIX MOHATIIIT 1T
METOIO0B KYpcoB 7 11 8 K1accoB,
0000meHNne 3HaHIT

OBILIEE KOJIIMYECTBO YACOB IO
[TPOTPAMME

68



9 KVIACC

No
n/n

10

11

Tema ypoka

OnpeeneHne TpHroHOMETPHYECKHX
ynxumii yriaos ot 0° 1o 180°

DopMyIIbI IPHBEIEHIIS
Teopema kocnuycos
Teopema xocunycos

Teopema kocunycos

Teopema cunycoB

Teopema cunycos
Teopema cunycos

HaxoxeHne 1miH cTopoH 1
BeJIHYHH YIJIOB TPEeYTONBHIIKOB

Pemeniie TpeyronsHumnkos
PemmeHiie TpeyroIsHIKOB
Pemeniie TpeyroasHNKoB

Pemenne TpeyroasHIKOB

KosmuecTBo uacos

Bcero

Konrpoasusie
padoTsl

IIpakTHueckne
paboTsl



14

16

17

18

19

[3°)
9

IIpakTiyeckoe mpiMeHeHIe TeopeM
CHHYCOB I KOCHHYCOB

IIpakTiyeckoe mpiMeHeHHe TeopeM
CHHYCOB I KOCIHYCOB

KoHTponsHas pabota no teme
"Pemenne TpeyroisHHKOB"

[TonsaTne o mpeodpazoranm mox06HS

CoOTBeTCTBEHHBIE YTeMEeHTHI
Mo100HBIX (uryp
CooTBeTCTBEHHEIE TeMeHTEHI
noa00HBIX Guryp

Teopema o npom3Beenn oTpe3xos
XOpi, TeopeMa O IPOH3BeIeHIIIT
OTPE3KOB CEKYIIHX, TeOpeMa o
KBaJpaTe KacaTelbHOIl

Teopema o mposBegennn oTpe3kon
XO0pi., TeopeMa O IPOH3BeIeHIH
OTPe3KOB CEeKYIIIX, TeopeMa o
KBajpaTe KacaTelbHOIl

Teopema o npomsBeaenn oTpe3kon
XOpa, TeopeMa O IIPOH3BeIeHHI
OTPe3KOB CeKYLIIX, TeopeMa o
KBaJpaTe KacaTelIbHOIT
IIpimeHeH e TeopeM B peleHHH
TeOMETPHYECKHX 3aj1au

IIpiveHeH e TeopeM B pellleHHH
TeOMEeTPHYeCKIHX 3a1a4



30

31

33

34

35

36

IIpiveneHie TeopeM B pelIeHHI
reoMeTpHYecKHX 3a1a4

Kontponbras pabota mo teme
"IIpeo6pazopaniie momxoous.
MeTtpirueckne COOTHOIIEHNS B
OKpy)HOCTH"

OmnpeeneHne BeKTOpPOB.
@u3nyeckHii H TeOMeTPHYECKHIT
CMBICTT BEKTOPOB

CroxkeHie 1 BEMHTaHHE BEKTOPOB,
YMHOKeHHE BEeKTOpa Ha YICIO
CroxeHile H BEIMHTAHIE BEKTOPOB,
YMHOKeHHe BeKTOpa Ha 4YHCII0
CroxeHie i1 BBIYITaHIE BEKTOPOB,
YMHOKeHIIe BeKTOpa Ha UICII0
Pa3noxeHne BekTopa nmo asym
HEKO/LIIHeapHbIM BeKTOpaM

Koopannate! BekTopa

CxansapHoe mpomH3BeIeHIe BeKTOPOB,
€ro NpHMeHeHIIe IS HaXO&KIeHIs
JUIIH U YTTIOB

CxansgpHoe npomn3BeieHIe BeKTOPOB,
€ro MPHMEHEHHE U1 HaX0XIeHHA
JJIH I YTIIOB

Pemenne 3axau ¢ momomesio
BEeKTOPOB

Pemenne 3agau ¢ noMomsio



37

45

46

47

48

BEKTOPOB

IIprMeHenne BeKTOPOB 4714 pelnenns

3a1a4 (GH3uKn
KonrponsHas paGora no teme
"BekTops"

JeKapTOBBI KOOP;IIHATH! TOUEK Ha
IIOCKOCTH

VYpaBHeHe npsamoii
VYpaBHeHHe npaMoit
VpaBHeHHe OKpPYKHOCTH

KoopmitnaTer Touek nepeceuenis
OKPYKHOCTH H MPAMOIT

Metox koopanHaT npn permesim
reoMeTpHYeCKHX 3aad,
NPaKTHYeCKHX 3aja4

MeTox koopauHaT npn pemeHnn
reOMeTPHYECKIX 3a1a4,
TIPAKTHYECKHX 3a1a4

Metox koopanHat npn permeHnn
TeOMETPHYECKIX 3ajau,
NPaKTHYECKHX 3aJ1a4

Kontponsnas paGora no teme
"JlekapTOBBI KOOP/IHHATHI Ha
ImIockoctn"

IIpaBIUTbHEIE MHOTOYTONBHIKI,
BBIUICIIHIE IX TeMEHTOB



49

50

ol

52

53

54

58

39
60

61

63

Yncno n. J{niHa OKpyKHOCTH

Unicno n. JlmiHa OKpyKHOCTH
JImiHa OIyTH OKPYKHOCTH

Pannannas mepa yriaa

[Tnomazne Kpyra, ceKTopa, cerMeHTa
[Inomazne Kpyra, ceKTopa, CerMeHTa
[Tnomazns Kpyra, cekTopa, cerMeHTa
[TonsaTne o ABH/KEHHH IUIOCKOCTH
[lapaienbHEIL IepeHoC, TOBOPOT

[TapaniensHslil nepeHoc, MOBOPOT

[TapaiensHEIl TepeHoc, MOBOPOT
[lapasiensHEIl IEpeHOC, TOBOPOT

[IpnMeHeHIe IBIKeHHI ITpH
pelleHHH 3a1a4

KoHTponsHasg paboTa o TemMam
"IIpaBiIbHBIE MHOTOYTOJIBHHKI.
OxkpyXKHOCTS. [IBIKeHHS IUIOCKOCTH"
[ToBTOpeHIe, 0000meHNe,
crcTeMaTH3anus 3HaHuil. [13mepeHne



64

65

66

67

68

TreoMeTpHYeCKIX BeTHYHH,
Tpeyronsankn

IToBTopenne, o6obmeHie,
CHCTeMAaTH3alHs 3HAHIII.
ITapanienbHble I MepHeHIIKYIAPHBIE
[psiMEIe

[ToBTOpeHIe, 0boOmeHIIE,
CHCTeMAaTH3allIIsg 3HAHIIIL.
OKpYKHOCTB H KpYT.
['eomerprueckiie noctpoenns. Vst
B OKPYKHOCTH

IToBTOpeHmne, o6obueHe,
CHCTeMaTH3aUs 3HaHIIl. Bricanusre
H OIMHCaHHBIE OKPYAKHOCTH
MHOT'OYTOJTbHHKOB

HTtorosas koHTpoIEHAA paboTa

[ToBTOpeHnne, o6o6meHe,
CHCTeMaTH3allA 3HAHHIT

OBIIEE KOJIITYECTBO YACOB 10
I[TPOTPAMME

68






YYEBHO-METO/IMYECKOE OBECIHEYEHUE
OBPA3OBATE.ILHOI'O ITPOIECCA
OBSB3ATE/IBHBIE YYEBHBIE MATEPHUATBI /LIS VUEHHUKA

METO/IMYECKHUE MATEPHA.TBI /LTSI VYUTE IS

[TH®POBBIE OBPA3OBATE.IbHBIE PECYPCHI H PECYPCBI CETH

HHTEPHET






