TEOMETPUSA (79 kaaccs)) — AHHOTAIIMSA K PABOYEM
HNPOI'PAMME

Pabouas mporpamma mo reomMeTpus 7-9 KiaccoB A npeaMeTHou JmHuM yueOnuka JI.C.
Artanacsana u z1p. coctapiieHa Ha ocHoBe @I'OC OOO. B nporpamme 1o reoMeTpuu y4TEHbI UACH
u nonokeHusi KoHuenuuu pa3Butusi MaTeMaTuyeckoro oopasosanus B Poccuiickoit denepanuu.

YYEBHO-METOJMYECKHUI KOMILIEKC (YMK)
I'eomerpus 7-9 kmaccel: yue0. st obmieoOpaszaoBar opranm3anuid/ [JI. C. Artanacsn, B.OD.

byry3os, C.b. Kagomues u ap.].- 8-e uzn. — M: [Ipocsemenue

YUYEBHBIN ILIAH (KOJIUYECTBO YACOB)

7 KJ1acce — 2 yaca B HeJieno, 68 4acoB B IO
8 KJ1acce — 2 yaca B HeZe, 68 4acoB B roj;
9 kiacce — 2 gyaca B HeJiento, 68 4acoB B Io.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

I'eomeTpus Kak OIMH U3 OCHOBHBIX PA3/€eiIOB IKOJIbHOM MaTEMaTUKH, UMEIOIINM CBOEH
LeJIbI0 00ECIIeYUTh N3yUyeHHE CBOMCTB U pa3MepoB (GUryp, UX OTHOLIEHUI U B3aUMHOE
pacroI0KeHUE, OIIMPAETCS Ha JIOTUYECKYI0, JOKA3aTENIbHYIO JIMHHIO. L[EeHHOCTh U3ydYeHUs
reoMEeTpUH Ha YPOBHE OCHOBHOT'O 001IEro 00pa3oBaHus 3aKIH0YaeTCsl B TOM, YTO 00yJaromuncs
YUUTCS IPOBOJUTD JOKA3aTEIIbHBIE PACCYXKACHUSI, CTPOUTH JIOTHUECKUE YMO3AKIIIOUEHUS,
JIOKa3bIBaTh UICTUHHBIE YTBEPKICHHS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOAUTH
paccyX AeHHs «OT IPOTUBHOT0», OTIMYATh CBOMCTBA OT MPU3HAKOB, (hOPMyJIMpPOBaTh OOpaTHBIE
YTBEPKJICHHUS.

BTopoii nenbro n3ydeHuss TeOMETPUU SBIIETCS UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IpU
pElIeHNH KaK MaTeMaTU4eCKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIUXCSI B peaJIbHON
*u3HU. OOy4Jaromuics J0KEH HayYUThCs ONPEIETUTh TEOMETPUUYECKYIO PUTYPY, OITUCATh
CJIOBaMH JTAHHBINA YEPTEK WU PUCYHOK, HAWTHU IUIOMIAb 3€MEJIBHOIO Yy4acTKa, paCCUYNTaTh
HE00XO0/IMMYIO JJIMHY ONTOBOJIOKOHHOTO Kabemst niu TpedyeMble pa3Mephl rapaxa Juis
aBTOMOOWMJISL. DTOMY COOTBETCTBYET BTOpAsi, BHIUNCIUTENbHAS JIMHUS B U3yYE€HUH T€OMETPUH.
[Tpu pereHnu 3a1a4 NPakKTUUECKOTO XapakTepa 00ydaroLuiics yuuTcs CTPOUTh
MaTEMaTHYECKUE MOJIEH PEAJIbHBIX JKU3HEHHBIX CUTYallui, IPOBOIUTH BBIYMCIICHUS U
OIICHUBATH aJICKBAaTHOCTH MOJYYEHHOI'O PE3yJbTaTa.

KpaiiHe BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JPYTMMHU YYEOHBIMH TNpEIMETaMH,
MOTHUBHPOBaTh  HCIOJB30BAaTh  ONpPENEJICHHUS TIEeOMETPUYECKHMX (QUryp U  TOHATHUH,
JEMOHCTPUPOBATh MPUMEHEHUE MOJYyYEHHBIX YMEHUHN B (U3HKe U TEXHHUKE. DTH CBSI3U Haubouee
ApKO BUIHBI B TeMax «Bektopbsl», « [pUroHoMeTpuyeckue cOOTHOIEHUD», «MeTo KoopauHaT»
u «Teopema IIudaropar.

VYuebnsiii kypc «I'eomeTpus» BKIIIOYAET CICAYIONIME OCHOBHBIC PA3JeNbl COICPKAHMUS:
«l'eomerpuueckre ¢GuUrypsl M UX CBoOicTBay, «l3MepeHHe TeOMETPUUECKUX BEUYHHY,
«/lexapToBBl ~ KOOpAMHATBl Ha  IUIOCKOCTU», «BeKTopwl», «/IBUXKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mo100us».

3ATIAYMH:



1. cucremMaTuueckoe 3ydeHue CBOMCTB reOMETpUYECKUX (PUTYp Ha MIOCKOCTH;

2. popMHpOBaHUE MPOCTPAHCTBEHHBIX MPEICTABICHUH, Pa3BUTHE JIOTHYECKOTO MBIIIUICHUS
¥ [IO/IFOTOBKA amnmapara, He0OX0JMMOTO [T U3yYeHHUS CMEKHBIX JUCHUIUINH ((pU3MKa, YepUueHue
U T.JI.) U Kypca CTEPEOMETPUHU B CTApIIUX KIlaccax;

3. OBJa/eHUE YYalIUMUCS CUCTEMOW N€OMETPUYECKHX 3HAHUM M yMEHUU HEOOXOIMMO B
IIOBCEIHEBHOM JKHU3HM JUIsl U3YyUEHUS] CMEKHBIX JUCLUILINH U IPOJOJDKEHNUs 00pa30BaHusl.

[IpakTHYeckas 3HAUUMOCTb IIKOJIBHOTO Kypca TeOMETPpUU 00YCIIOBIIEHA TEM, YTO €€ 00BEKTOM
ABIISIOTCS MMPOCTPAHCTBEHHbIE (POPMBI U KOJMUYECTBEHHBIE OTHOILIEHUS JCUCTBUTEIHLHOIO MHUpA.
['eomeTpuyeckasi MOArOTOBKAa HeOOXOoAMMa JUIs MOHMUMAaHMS MPUHIMIIOB YCTPOHCTBA U
MCIIOJIb30BAaHUsl COBPEMEHHON TEXHUKH, BOCIIPUATHS HAYYHBIX U TEXHUUECKUX MOHITHHA U UJIEH.
Martematuka sBIsSETCS A3bIKOM HayKU M TEXHUKH. C €€ MOMOIIBI0 MOJEIUPYIOTCS U U3y4YaroTCs
SIBJICHUS U IPOLECCHI, IPOUCXOSAUINE B IPUPOJE.

OCHOBHBIE JIUHUU KYPCA
7 KUIIACC

HavanpHple nmoHsTus reomerpuu. Touka, mpsimasi, OTpE3OK, Jiyd. Yron. Buasl yrios.
Beprukanbusle M CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOIOYrojbHUK.
[TapamienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [IpuMepsl cuMmeTpuun
B OKPY’KaIOIllEM MUDE.

OcHOBHBIE IOCTPOEHMSI C TIOMOILLBIO LIMPKYJIA U TMHEWKHU. TpeyronbHuk. BeicoTa, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOEApEHHBII 1 PABHOCTOPOHHUI TPEYroJdbHUKH. HepaBeHCTBO TpeyroabHHKA.

CpoiicTBa M NIpHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpHU3HAKU MapajlieNbHbIX MpsMbIX. CymMMa yIiioB TpeyrojbHUKA. BHemHue
YIJIbl TPEYTOJIbHUKA.

[TpstmoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAuaHbl INPSMOYTOJIBHOTO TPEYrOJIbHHKA,
IpOBEAEHHOW K runoreHyse. IIpu3Hakum paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMmoyTonbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa o 0oJIbIIeM yrie U 60iblIeil cTopoHe TpeyronbHUKa. [leprneHIuKyasp u HaKJIIOHHAS.

['eomeTprueckoe MecTOo TOuYeK. buccekTpuca yria M CEpelMHHBIN NEPHEHIUKYIAp K
OTpE3Ky Kak FreOMETPHUUECKHE MECTa TOUEK.

OkpyXHOCTb M KpYI, XOopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacrnoyioxeHue
OKpyxHOCTH U npsimoit. KacarenbpHas u cexymas K OKpykHOCTH. OKpy>KHOCTb, BIUCaHHAsI B yTOJI.
BnrcanHas n onycaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

YerslpéxyronpHuku. llapamnenorpamm, ero mpu3Haku M CBOWMCTBA. YacTHbIE cirydan
napajsiesorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX MpPHU3HAKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsaMoyronbHas Tpanenus.

Meron ynBoenusi meauanbl. lleHTpanbHas cumMmerpus. Teopema Paneca m Teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. L{eHTp Macc TpeyroibHUKa.

[Tonobue TpeyroibHUKOB, KO3 uiueHT noaoodus. [Ipu3sHaku mogo0ust TpEeyrolbHUKOB.
[TpumeneHnue no1o0Ust pH pelIeHUH TPAKTUUECKUX 3a7ay.

CaoiicTBa miom@aaei reomerpudeckux uryp. @opmyisl A MJIOLAAN TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAAeH 0I00HBIX UTyp.



Beruucnenue niomanei TpeyroJbHIUKOB U MHOTOYIOJIbHUKOB Ha KJIET4aTON Oymare.

Teopema [Tudaropa. Ilpumenenne teopems! [udaropa npu penieHnn npakKTUYECKUX 3a1a4.

CuHyc, KOCHHYC, TAHI'€HC OCTPOIO yIja MpsSMOYIOJbHOIO TpeyrojbHUuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

BrircanHble M LIEHTpAJIBHBIE YITIBL, YTOJI MEXKIY KacaTelIbHOW M XOpPHOW. YTIbI MEXAY
XOpJlaMHU U CEKyIIMMHU. BricaHHble 1 ONMCaHHBIE YETHIPEXYTOJIbHUKY. B3auMHOE pacionoxeHue
IBYX okpyxHocTell. Kacanue okpyxkHocteld. O01iue KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tauresc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO.
DopMyJIbl IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHnue
IIPAKTUYECKUX 3aJ1a4d C UCIOJIb30BAaHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogobus. [1ogobue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Ipou3BeEHNN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

BexTop, nmmHa (MOAynb) BEKTOpa, COHAINpPABIEHHBIE BEKTOPBIL, IPOTHUBOIOJIOKHO
HAIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMd HaJ
BEKTOpaMHU. PaznokeHue BeKTOpa 10 ByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpA.
CkassipHOE TPOU3BENCHNUE BEKTOPOB, IIPUMEHEHUE /Il HAX0XKIECHUS JUIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IMPSMOM U OKPY)KHOCTH B
KOOpJMHATAaX, [IEpECeUeHUe OKPYKHOCTEH U NpsIMbIX. MeTo1 KOOPAMHAT U €ro IPUMEHEHHE.

ITpaBriibHBIE MHOTOYrONbHUKU. JlyInHA OKpyX)HOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeH. [Tnomane kpyra, cektopa, CerMeHTa.

JIBUKEeHMsI IIIOCKOCTU U BHYTPEHHUE CUMMETPUH QUryp (371€eMEeHTapHbIe MPEACTaBICHUS).
[TapannensHbii iepenoc. [ToBopoT .

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMs TIporpamMmbl yueOHoro kypca «I'eomerpusi»

XapaKTEepU3YIOTCSI:
® NaTPHOTHYECKOE BOCIIMTAHME:

NpOSIBIIEHUEM MHTEpeca K MPOLUUIOMY W HACTOSILEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KCHHMSAM POCCHUMCKHX MATEMATHKOB M POCCHUHCKON
MaTEMaTUYECKOH IIKOJIBI, K UCIOJIB30BAHUIO 3TUX JOCTHKEHUN B APYTUX HAYKaxX M MPHUKIAIHBIX
chepax;

® TIpa’KAAHCKOE M JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA M pPEANN3alUu ero IMpas,
MPEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJIEHUH, TIPOLIEyp TPakJJaHCKOTO 00IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO THYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUH
HAyKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3THUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

e TPYAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PEIIEHUM MPAKTUYECKUX 3a/Jad MaTeMaTH4ecKOu
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCel
KHU3HH Ul YCIEITHON Npo(ecCHOHANIBbHOM AEATEeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAJIbHOH TpPAaeKTOPUM 0Opa3oBaHUs H
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;



® ICTeTHYECKOE BOCIUTAHUE:

CHOCOOHOCTBI0 K SMOIMOHAJIBHOMY W JCTETHYECKOMY BOCIPHATHIO MAaTEMAaTHYCCKHX
00BEKTOB, 33124, PEHICHHI, PACCYKICHUHN, YMEHUIO BUJETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

® I€HHOCTH HAYYHOTO NMO3HAHMUS:

OpHEHTAIe B ACSITENLHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX IMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS YEJIIOBEKAa, MNPHUPOAbI H OOIIeCcTBa, TOHUMAHHEM
MaTeMaTHYECKOW HayKW Kak cQepbl YeIOBEUECKOW ESITEeIbHOCTH, ITAllOB €€ pa3BUTHI U
3HAUYMMOCTH JIJISl PA3BUTHS IUBUIIU3AIINH, OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MaTeMaTHYEeCKON
KYJIBTYpOH Kak CpEICTBOM I[IO3HAHUS MHUpPA, OBIAJACHHEM MPOCTEHIIMMHU HABBIKAMU
UCCIIEIOBATEIIbCKON JICATEIIBHOCTH;

e ¢u3nueckoe BocnuTaHue, (GopMHPOBaAHME KYJbTYPbI 3/I0POBbA H
IMOIUOHAIBHOTO 0JIArOMOJTYYHsI:

TOTOBHOCTBIO IPUMEHSTh MATEMATHUECKUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBbBS, BEACHUS
3I0pOBOTO 00pa3a *KU3HU (370pOBOC MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHA U OTABIXA,
perymsipHas pu3uveckas akTUBHOCTb), C(hOPMHPOBAHHOCTHIO HABBIKA pedICKCHUU, TPHU3HAHHEM
CBOETO TpaBa Ha OIMMOKY M TAKOTO JKE MpaBa JPyroro 4eioBeKa,

® HKOJIOTHYECKOe BOCIIUTAHME:

OpHUCHTAIlMCH HAa NMPUMEHCHHE MAaTEMAaTHYCCKUX 3HAHWW JUIsl PELICHHs 3a7ad B 00JacTh
COXPAHHOCTH OKPYKAIOIICH Cpefbl, IJIAaHUPOBAHUS ITOCTYNKOB M OIIGHKHM WX BO3MOXHBIX
MOCJEICTBHIA Ui OKPYXKAIOIIEH Cpe/bl, OCO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTUYECKHX
poOJIeM U yTeH UX PEIICHHUS;

* aJanTanus K M3MEHSIIOIUMCS YCJIOBUSIM CONMATbHON U MPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEOIPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeNbHOCTh, B TOM UHCIIE YMEHUE YUUThCS Y APYTUX
JOJICH, MPUOOPETaTh B COBMECTHOM JICATEIIFHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHITUU U3
OTIBITA JIPYTHX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyIUPOBATH UIEH,
MOHSITHSI, TUIIOTE3bI 00 0OBEKTaxX M SBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
JIeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, INITAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TpeOyIOIIMI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMble PEIICHHs W JIeHCTBUS,
dbopMyIHUpOBaTh U OLIEHUBATH PUCKU U MOCIEACTBUS, JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3osrble Jornyeckue 1eHCTBHUA:
® BBIBIATh U XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB,
NOHATHI, OTHOLICHUNA MEXAY MOHATHIMHU, (OPMYIUPOBATH ONPEAETICHUS MOHATHH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaccu(UKaIMKU, OCHOBAHUSA JUIsl 0000IIEHUS U
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAIN3A;
e BOCIPHUHHMATH, (HOPMYIHPOBATh M IMPEOOPA30BBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpULIATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;
® BBIABIATH MAaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MPOTHUBOpEUHs B (pakTax,
JNaHHBIX, HAOMIOAEHMSIX W YTBEPKACHUSAX, Npe/uiaraTb KPUTEPUU JUIsl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;



JIeNIaTh BBIBOABI C HMCIOJIH30BAHUEM 3aKOHOB JIOTUKU, NEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOYeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa3duparth 10Ka3aTeIbCTBa MATEMATUYCCKUX YTBEP)KACHUH (TIPSMBIC U OT MPOTUBHOTO),
IPOBOJIUTh CaMOCTOSITEJIbHO HECIIOXKHBIC JIOKa3aTelIbCTBA MaTEMaTHYECKUX (DaKTOB,
BBICTpAaUBaTh apryMEHTAINIO, NMPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYXKICHHUS,

BEIOMpaTh crmoco0 pemieHUs y4eOHOU 3amaun (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
peleHus, BRIOMpaTh HauOojee MOAXOMSIINNA C YIETOM CaMOCTOSTETTLHO BBIACIEHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.

UCTIOJIB30BaTh ~ BONPOCHI  KaK  HWCCIENOBATEIbCKUH  MHCTPYMEHT  IO3HAHWS,
(dbopMyIHUPOBaTh BOMPOCHI, (PHUKCUPYIOIINE MPOTHBOPEUUE, TPOOJIEMY, CAMOCTOSATEIHHO
YCTaHABIIMBAaTh MCKOMOE M JaHHOE, ()OPMUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH CBOIO
TIO3UIINIO, MHCHUE;

MPOBOAMWTH IO CAaMOCTOSITEILHO COCTABIICHHOMY IUIAHY HECJIOKHBIH O3KCIICPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHUE MO YCTAHOBICHUIO 0COOCHHOCTE MAaTEMaTHYECKOTO O0BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOATENILHO (POPMYITHUPOBATh 00OOIICHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIAEHHOTO
HaOJIFO/ICHUS, MCCIICJOBAaHUs, OIICHUBATh JIOCTOBEPHOCTh IOJIYYCHHBIX DPE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIBUTATH MPEIITOIOKEHHS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTD U M30BITOYHOCTh HH(POPMAIINH, TaHHBIX, HEOOXOIUMBIX IS
pELIeHNUs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATb W HUHTEPIPETUPOBATh HH(OPMAIIMIO
pa3INYHBIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh (OpMy MpeACTaBlIeHUsT HH(GOPMALUU U WUTIOCTPUPOBATh pELIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAJEKHOCTh MHPOPMAIUHM MO KPUTEPUSAM, NPEJIOKEHHBIM YUUTEIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—lble JeHCTBHUA:

BOCIIPUHHUMATh ¥ (POPMYIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBHSMH U IEISAMH
oOlIeHus], SICHO, TOYHO, TPAaMOTHO BbIpaXKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
IMUCBbMCHHBIX TCKCTAaX, AaBaTb IMOACHCHHA IO XOA4Yy PCHICHUA 3ada4du, KOMMCHTHUPOBATDH
HIOJTYYeHHBIH Pe3yIbTaT;

B X0JIc 00CYXXJICHHUS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKJaeMOil TeMbI, TIPOOIEMBI,
pelraeMoi 3aaun, BHICKa3bIBaTh UJIEH, HALICIICHHBIC HA MMOMCK PEIICHHS, COMOCTABIISTh
CBOM CYX/ICHHS C CYXKJICHHSIMHU JPYTHX YYACTHUKOB JMAIIOTa, OOHAPYKUBATh Pa3IHyHe 1
CXOJICTBO TIO3MIMH, B KOPPEKTHOW ¢opme (opMynrpoBaTh pa3HOIIacHsi, CBOU
BO3PaXKCHHS;

NPpEACTABIATE PE3YJbTAaThl PCIICHUA 3aaa4dM, SKCIICPUMCEHTA, UCCIICAOBaHUA, MPOCKTA,
CaMOCTOSTENIFHO BHIOMpATh (OpMaT BBICTYIUICHHS C y4ETOM 3ajqad NpPE3CHTALUH H
0COOEHHOCTEH ayTUTOPUH;

NOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHTHON ¥ MHIMBHIYaJIbHON pabOTHI IpH
penreHun yyeOHbIX MaTeMaTH4YeCKUX 3a/1a4;



MPUHUMATH 1IeJIb COBMECTHOW JEATEeIbHOCTH, IJIAaHUPOBATH OPTraHU3aAI[MI0 COBMECTHOM
paboThI, pactpeaesaTh BUABI paboT, TOrOBapUBATHCS, OOCYKIATh MPOIECC U PE3yabTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJIEH;

Y4acTBOBaTh B TPYMNIOBBIX opMax paboThl (00CyXaeHHS, 0OMEH MHEHUSMH, MO3TOBBIC
IITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JCHCTBUS
C IPYTUMH WiIeHAaMH KOMaH/[Ibl, OIICHUBATh KAUECTBO CBOETO BKJIA/1a B OOLIMI IPOAYKT IO
KPUTEPHSIM, CHOPMYIIUPOBAHHBIM YYaCTHUKAMU B3aMMOCHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeilcTBUA
CaMoopraHmaunﬂ:

CaMOCTOSITENIbHO COCTABJIATH IIIaH, AJITOPUTM pEIIeHUs 3aJaud (WIM €ro 4acTh),
BBIOMpATh C€HOCOO pemeHus ¢ Y4ETOM MMEIOLIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaThb M KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOU MH(pOpMAIUH.

CﬁMOKOHTpOJIb, IMOIUOHAJIbHBIA HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3yabTaTa perieHUs
MaTeMaTHYeCKOM 3aa49H;

MPEABUIECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPH PEIICHUU 3aJa4d, BHOCHTH
KOPPEKTUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIbHOCTH MOCTABICHHOM LIEJIU U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WIIM HETOCTHXKEHUS LIEIH, HAXOAUTh OMIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

INMPEIMETHBIE PE3YJIBTATHBI

K koHiy oOyuenuss B 7 kJacce oOydaroUmMiics MOMYYUT CJEIYIOLIUE INpeIMETHbIE

pE3yJIBTaTHhI:

1.

Pacnio3naBaTh H3y4deHHbIE T€OMETpUYECKHE (UTYphI, OINpeneisTh HX B3aUMHOE
pacrojoxeHue, M300paxaTb TI'e€OMETPUUYECKHE (UIYpbI, BBIIOJIHATh YEPTEXKHU I10
YCIIOBHUIO 3anaudd. M3MepsATh NMHEHHBIE U YITIOBBIE BEIWYUHBL. Pemare 3amauu Ha
BBIYMCIICHUE JIJIUH OTPE3KOB U BEJIUYHUH YIJIOB.

JlenaTth rpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH NIPEAMETOB B pe€aIbHOM KU3HHU,
pa3MepoB MPUPOJIHBIX 00BEKTOB. Paznuuarh pasmepbl 3TUX OOBEKTOB MO MOPSJIKY
BEJINYUHBI.

CTpouth 4epTeKH K TEOMETPUUECKUM 3aa4aM.

[Tonp30BaTbCsl NMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh NPU3HAKA U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEUICHUH 3a/1a4.

IIpoBOAUTH JIOTUUECKHUE PACCYKACHUS C UCIIOJIBb30BAHUEM T€OMETPUUYECKUX TEOPEM.
ITonb30BaTbCs NMpU3HAKAMU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBONCTBOM
MEJIMaHbl, MPOBEAEHHON K TMIOTEHY3€ MPSAMOYTOJIBHOIO TPEYrOJIbHUKA, B PELICHUHU
F€OMETPUYECKHX 3a/1a4.

OnpenensaTs napauieaIbHOCTh IPSAMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cexymas. Onpenensars napauleIbHOCTh NPSIMBIX ¢ IOMOIIBIO PABEHCTBA PACCTOSIHUM
OT TOYEK OJHOMU MPSMOM 10 TOUEK IPYroi MPsIMOM.

Pemate 3a1aun Ha kier4aToi Oymare.

[TpoBOIUTH BBIYMCIEHUS M HAXOIUTh YHCIOBbIE W OyKBEHHbIE 3HAuU€HHs YIJIOB B
FEOMETPUYECKUX 3aJa4aX C MHCIOIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U



10.

11.

12.

13.

14.

15.
K xonmy oOyuenus B 8 kiacce oOydaromuiics MOMYYHUT CIEAYIOLUIUE IpPEeIMETHBIC
pe3yabTaThI:

1.

10.

MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TIPH TEPECEYCHUU JIBYX
MapajulebHbIX NPSAMBIX CEKyIeWl. PemaTe mpakThyecKue 3aJayd Ha HAXOXKICHUE
YTJIOB.

Bragets moHATHEM T€OMETPHUYECKOTO MECTA TOUYEK. YMETh ONPEILIsITh OUCCEKTPUCY
yIJjia U CEpPEeANHHBIN MEPIECHINKYIISIP K OTPE3KY KaK TeOMETPUYECKUE MECTa TOYEK.
DopMyJIMPOBATH ONPEIECICHNS OKPYKHOCTH U KpyTa, XOpIbl U THAMETPA OKPYKHOCTH,
MOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU CBOWMCTBA IIPU PELLICHUH 3a]1a4.
Brnanets noHsATHEM ONMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
nentp. I[lonap3oBarbest (pakTaMu O TOM, YTO OHMCCEKTPHCHI YIJIOB TPEYrOJIbHHKA
[IEPECEKAIOTCS B OJJHOM TOUKE, U O TOM, YTO CEPEIUHHBIE IEPIICHIUKYIISIPBI K CTOPOHAM
TPEYTOJbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners mnoHATHEM KacaTeIbHOM K OKPYKHOCTH, TMOJIb30BAThCS TEOPEMOM O
MEePIEHANKYISIPHOCTH KacaTeIbHOU U pajinyca, IPOBEAEHHOTO K TOUKE KaCaHUSI.
[Tonp30BaTbCcsi MPOCTEHIIMMH T€OMETPUYECKHUMH HEPABEHCTBAMM, IOHUMATh MX
MIPAKTHYECKUM CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE IOCTPOCHUS C IIOMOIIBIO HUPKYJIA U TUHEHKH.

PacriozHaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, [10JIb30BAThCS UX
CBOICTBaMH IPH PEIICHUH F€OMETPHUECKUX 3a7au.

[IpuMeHsTh CBOICTBA TOYKM TEpeceYeHUs MEAHAaH TPeyroyibHHKa (I[EHTpa Macc) B
peLIeHNH 3a]1a4.

Brnagers nossiTueM cpeaHed JMHMM TpPEYrojbHUKA M Tpaleluuu, MNPUMEHITh HUX
CBOICTBa MpH pEILICHUH TeoMeTpuueckux 3anad. Ilomp3oBaThes Teopemoit Daneca u
TEOPEMOM O IPONOPLUOHATIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS] IPAKTHUECKUX
3azad.

[TpuMeHsTh pU3HAKU 0J100MS TPEYTOIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3aa4.
[Tons3oBatbest Teopemoit Iludaropa ans pemieHns reOMETpUUECKUX M MPAKTHYECKUX
3ana4d. CTpOUTh MaTeMaTUYECKYIO MOJIENb B MPAKTUYECKUX 3a]a4ax, CaMOCTOSITEIBHO
JIeNIaTh 4YepTEX U HAXOAUTh COOTBETCTBYIOIINE JUTUHBI.

Bragers moHATHSMU CHUHYCA, KOCHHYCAa M TaHI€HCA OCTPOro yria MpSMOYroJbHOTO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU MOHATUAMM JUI PEIICHUS TPAKTUYECKUX 3a7ad.
Bbruucnate  (pa3iavuHbIME - cioco0amM) IUIOINAAb TPEYrONIbHUKA W IUIOIIAIH
MHOTOYTOJBHBIX (UTYp (TMOJB3YACH, TNI€ HEOOXOAUMO, KaIbKyIsiTOpoM). [IpuMeHsITh
MOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Bnaners MOHATUSAMHU BIIMCAaHHOTO M LEHTPAJIBHOIO YIJIA, MCIOJB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIjax, yrjlax MeX1y XOpAaMHU (CEKYLIMMH) U yIJle MEXy KacaTelbHOU U
XOpAOH IIPU PElIeHUU TeOMETPUUYECKUX 3a/1ad.

Brnazsets noHsATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOICTBA ONMCAHHOTO
YeThIPEXYTOJbHUKA TP PEILICHUH 3a]aY.

[TpyMeHATH NOJTydEeHHBIE 3HaHUS Ha TPAKTUKE — CTPOUTh MATEMAaTUUYECKHE MOJIEIH IS
3a]a4 peaybHON KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCIEHUS C IPUMEHEHHEM
1o100Ust U TPUTOHOMETPUH (TI0IB3YSICh, I'/I€ HEOOXOIUMO, KAJIbKYISTOPOM).

K koumy oOyuenus B 9 kJacce oOydaromuiics MOMYYHUT CIEIYIOUIUE INpPEIMETHBIE
pE3yJIbTaThI:

1.

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPBHIX YIJIOB, HAXOAWUTh C HX IOMOILBIO
pa3NyYHbIe AJIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pELIeHHE MPSIMOYTOJIBHBIX



TPEYroJIbHUKOBY»). HaxoanTe (C MOMONIbIO KaJbKYJIATOPA) JUIMHBI M YLl IS
HETAONINYHBIX 3HAYCHUH.

2. Tlomp3oBatbcs (opMynamu TNpUBENEHUS W OCHOBHBIM  TPHUTOHOMETPHYECKUM
TOXJIECTBOM JUIS HAXOXJCHUS COOTHOLICHHWH MEXIy TPHUTOHOMETPHYECKHMHU
BEJINYMHAMU.

3. Hcnonb30BaTh TE€OpEMBI CHHYCOB M KOCHHYCOB JUISl HAXOKACHUS PA3JIMYHBIX SIIEMEHTOB
TPEYroJbHUKA («pPEIICHHWE TPEYTOJIbHUKOBY»), TMPHUMEHATh HX TPH  PEIICHUH
reOMETPUYECKUX 33/1a4.

4. Brnanerp TOHATHAMH TIpeoOpa3oBaHMs MOJOOMS, COOTBETCTBEHHBIX 3JEMEHTOB
nogo0HbIX ¢uryp. [lomp3oBaThes cBOWCTBAMH NOJA00MS POU3BOJIBHBIX (UTYP, YMETh
BBIYUCIIATh JJIMHBl U HAXOAWTH YINIBI y MOAOOHBIX ¢uryp. IIpumensars cBoiicTBa
nof00us B NPAaKTHUYECKHUX 3a/adaxX. YMETh NMPUBOAUTH NMPUMEPHI MOJOOHBIX (UTYp B
OKpYXKaIOIIEeM MHpE.

5. Tlomp3oBarbcs TEOpEMaMH O TIPOU3BEACHUH OTPE3KOB XOP/I, O MPOU3BEICHUN OTPE3KOB
CEeKYIIUX, O KBa/IpaTe KacaTeIbHOM.

6. Ilomb3oBaTbesi BEKTOpaMH, MOHUMATh WX TEOMETPUYECKUH M (U3MYECKUH CMBICI,
NPUMEHATh MX B PEHICHMH TEOMETPHUYECKHX W (u3nmdeckux 3amad. [IpuMeHsTsH
CKaJIIPHOE TIPOU3BEICHUE BEKTOPOB ISl HAXO0XKICHUS JUTUH U YTJIOB.

7. Tlomp3oBaTbcs METOIOM KOOPAMHAT HA IUIOCKOCTH, MPHMEHSATh €ro0 B PEIICHUH
TEOMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

8. Bmaners NOHATHAMHU NPAaBUIIBHOTO MHOTOYTOJIFHHUKA, [UIMHBI OKPYKHOCTH, JUTMHBI JTyTH
OKPYKHOCTH W paJIMaHHOW MEPHI YIila, yMETh BBIYUCIISTH TUIOMIAIb KPYTa M €ro YacTei.
[TpuMeHSTH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4aX.

9. HaxoauTs ocH (WM LEHTPBI) CUMMETPHH (GUTYp, TPUMEHSITH ABHKEHUS TUIOCKOCTH B
npoctedmmx ciaydasx.[IpuMeHsATh MoJydeHHble 3HAaHMS Ha MpPAaKTUKE — CTPOUTh
MaTeMaTHYECKUE MOJEIH JUTS 3a/1a4 PeaTbHOM KU3HU M MPOBOJANUTH COOTBETCTBYIOIIHE
BBIYUCIICHHSI C IPUMEHEHHUEM TTOJI00UST M TPUTOHOMETPHUYECKUX (PYHKIHH (TT0JIB3YSCh,
Ir7ie He0OX0IMMO, KaJIbKYJIITOPOM).

®OPMBbI TEKYIIEI'O KOHTPOJIA U IPOMEXYTOYHOM ATTECTALIUU

Hcnons3yemble BUABI KOHTPOJISA: TEKYLIUH, MPOMEXYTOYHBIM M WUTOrOBBIM. KOHTpOIB
OCYILIECTBIISIETCS. B COOTBETCTBUU ¢ Ilojlo)keHMEM O TEKylEM KOHTpPOJIE YCIEBAEMOCTH U
npoMexyTouHoi arrectauuu oOyuaroumuxcss MAOVY «COII Ne 4 um. E.A. XKnanosa» r.
Konmameso.



