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HOSICHUTEJIbHASA 3AIINCKA
Pabouas mporpamma ydeGHOTO mpenmera «l'eomerpus. 7-9 Kiacc» cOCTaBlieHAa HA OCHOBAHUM  CIEAYIOIIUX
HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTOB:
1.®enepanbHOTO TrOCYNAapCTBEHHOTO 00Opa30BaTENBHOIO CTaHAAapTa OCHOBHOTO oOmiero oOpa3zoBanus /
MunuctepctBo oOpasoBanust U Hayku P®. — M.: Ilpocsemenne, 2011 (CrangapTel BTOPOrO MOKOJIEHHUS).
[Ipuka3z MunuctepctBa oOpazoBanus 1 Hayku P® ot 17.12.2010 Ne 1897.
2.@enepanbpHOTO 3aK0Ha PO "O6 00pazoBanmu B Poccuiickoit @eneparmm” Ne 273-D3.
3. Paboueii mporpammel k yueOHuky JI.C. Atanacsna, B.®d. byry3oBa. u ap. 7-9 knaccel: yaeOHOe ocodue ams
obmieoOpazoBarenbHbIX opranusanuii/B.®@.byry3os. M.: IIpocemnienue, 2016.

OOpa3zoBaHue B COBPEMEHHBIX YCIOBHSX MPHU3BAHO OOeCHeunTh (PYHKIMOHAIbHYIO TI'PaMOTHOCTb U
COLIMAJIbHYIO aJlanTaliio 0Oy4yaroIInXcsi Ha OCHOBE MPHUOOpPETEHHs] UMH KOMIIETEHTHOCTHOIO OIbITa B cdepe
y4eHUSs, MO3HaAHUs, TPOPECCHOHATBHO-TPYOBOT0 BbIOOPA, TUYHOCTHOTO Pa3BUTHS, IEHHOCTHBIX OPUEHTAIUU U
CMBICJIOTBOPYECTBA. OTO TMpeaoINpeensieT HalpaBIeHHOCTh Iejaeil oOydeHHuss Ha QOpMHUpOBaHUE
KOMIIETEHTHOM JIMYHOCTH, CHOCOOHOM K JKU3HEAESTENBHOCTH M CAaMOOINPEAEICHHI0 B HMH(YOPMAIMOHHOM
oO1iecTBe, SICHO MPEACTABIISAIONIEH CBOM INMOTEHLMAIbHBIE BO3MOXXKHOCTH, PECYPChl M CIOCOOBI peaau3aluu
BbIOPAHHOTO )KMU3HEHHOTO ITYTH.

e o0y4yeHust reOMeTpHH:
® OBJIaJICHHE CUCTEMOW TE€OMETPUYECKUX 3HAHUM U YMEHHUI, HEOOXOIUMBIX I  NPUMEHEHUs B
MPAKTUYECKON JESITENbHOCTH, U3yYEHUSI CMEXHBIX JTUCIUIUINH, POI0JDKEHUS 00pa30BaHus;
® HHTEJUIEKTyalbHOE pa3BUTHE, (OPMUPOBAHME KAuyeCTB JIMYHOCTH, HEOOXOJMMBIX YEJOBEKYy s
MTOJIHOIICHHOM KM3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh M TOYHOCTh MBICTH, KPUTUYHOCTH MBIIIIJICHUS
U UHTYUIUH, JIOTUYECKOE MBIIIJICHUE, 3JIEMEHThl alTOPUTMUYECKON KYyJIbTYpbl, MPOCTPAHCTBEHHBIX
MPEACTABICHUH, CIOCOOHOCTh K MIPEOIOJICHUIO TPYTHOCTEH;
e (opMupOBaHUE MPEACTABICHUI 00 UIESIX U METOJaX MaTeMaTUKU KaK YHHUBEPCAJIbHOTO S3bIKa HAYKU U
TEXHHUKH; CPEJICTBA MOJICTMPOBAHMUS SIBJICHUN U MPOIIECCOB;
® BOCMHUTAaHHWE KYJIbTYpPhl JUYHOCTH, OTHOIIEHUS K MaTeMaTHKe Kak K 4YacTh oOmiedersoBeuecKoi
KYJIbTYpbI, IOHUMaHUS 3HAYMMOCTH MaTeMaTUKHU Ul HAyYHO-TEXHUYECKOTO Mporpecca;
[Ipenmonaraercst  peann3oBaThb KOMIIETEHTHOCTHBIM, JIMYHOCTHO-OPHUEHTUPOBAHHBIN,  JI€ATEIbHOCTHBIN
MOIX0/1bI, KOTOPBIE OMPECIIAIOT 3aJa4U 00yUCHUS:
e npuoOpeTeHHre 3HaHUN U YMEHUH U UCIOJIB30BaHUS B IPAKTHUECKOMN JNESATENbHOCTH U MOBCEAHEBHOM

KU3HU;

e OBJIaJICHHE CII0CO0aMH T03HABATEIbHOW, HH(POPMAIMOHHO-KOMMYHUKATUBHOW U pediaekcuBHON
NeSITeIbHOCTH

® OCBOEGHHE MO3HABATEIbHOM, THPOPMAITMOHHON, KOMMYHUKATUBHOM, Pe(IEKCUBHON KOMIETEHIIUSIMU;

® OCBOEGHHE OOIEKYIbTYPHOM!, MPAKTHYECKON MaTeMaTH4eCKOH, COLIMAJIbHO-TUYHOCTHOU

KOMIICTCHIUSIMH, YTO MPEJII0JIaracr:

- obwekynbmypuyto komnemenmuocms ((GOPMHpOBaHHE MPEACTABICHHH 00 HMIOCIX M MeTodax
MaTeMAaTUKH, O MaTeMaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH, CPEICTBE MOJCIHUPOBAHHS SIBICHHNA H
nporeccoB; (popMUpoOBaHKE TOHUMAHHUS, YTO TEOMETPUIECKUE POPMBI SBISIOTCS UACATH3UPOBAHHBIMU
obOpa3amu peajbHBIX 00BEKTOB);

- NPaKmMuyecKkyro MamemamuyecKyro KomnemeHmuocms (OBIAJCHHUE S3BIKOM T'€OMETPHUH B YCTHOM H
MUCBMEHHOW (opMe, TEOMETPHUUYECKUMH 3HAHUSMH W YMEHHSIMH, HEOOXOTUMBIMU JJIS W3Y4CHHS
IIKOJIbHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUINH; OBIAJACHUS MPAKTUYECKUMH HaBBIKAMU MCTIOIB30BAHH
reOMETPHUUECKUX HHCTPYMEHTOB /7Sl H300paxeHus (puryp, HaxoKJISHHs UX pa3MepoB);

- COYUATLHO-TUYHOCMHYIO KOMNemeHmHocms (Pa3BUTHE JIOTUYECKOTO MBIILICHUS, aIrOPUTMUYECKOM
KYJIBTYpPBI, TPOCTPAHCTBEHHOTO BOOOpaXKEHHS, MHTYUIIMH, KOTOPbIE HEOOXOAMMBI UIS MPOIOJKEHUS
oOpa3oBaHUsT W I CaMOCTOSITENIBHOW  JESITeNbHOCTH; (OPMUPOBAHHME YMEHUS TPOBOJUTH
apryMEHTAIlMI0 CBOEro BHIOOpa WM XOJa PEIICHUs 3a/laud; BOCIHUTAHUE CPEACTBAMH MaTEMaTHUKU
KYJIBTYpPBI JINYHOCTU Yepe3 3HAKOMCTBO C HCTOPUEH T€OMETPUH, IBOJIIOIIUEH T€OMETPUUECKUX UIIEH ).



N3yuenue reomerpun B 7-9 kiaccax HanpaBJIeHO Ha JOCTH)KEHHE CIIEIYIOINX HeJIeH:
Hanpasnenue Komnerenuuun
pa3BUTUA

® pa3BUTHE JIOTHYECKOTO U KPUTUYECKOTO MBIIIJIEHUS, KYJIbTYPbl PEUH;
® BOCHMTAHHE KAa4yeCTB JIMYHOCTH, OOECIIEUMBAIOUIMX, YBAKEHHE K HCTHHE U
KPUTHYECKOTO OTHOIICHHUS K COOCTBEHHBIM U UY>KUM CYXKICHUSM;

e (QopmupoBaHME y  YyYalIMXCS  WHTEIUIGKTYaJlbHOW  YECTHOCTH M
O0OBEKTHUBHOCTH, CIIOCOOHOCTH K TPEOJIOJICHHIO MBICIHTEIBHBIX CTEPEOTHIIOB,
BBITEKAIOUINX M3 OOBIZICHHOTO OTIBITA

e (QopmHupoBaHME KayeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTalud B
COBPEMEHHOM MH(OPMAIIIOHHOM OOIIECTRE;

® pa3BUTHE MHTEpEca K MaTeMaTHMYECKOMY TBOPUYECTBY M MaTeMaTHYECKHUX
crocobHocTel

e @dopmupoBaHUE NPEICTABICHUN 00 MIEAX U O METOJaX MaTeMaTUKH Kak 00
YHHMBEPCATbHOM SI3bIKE HAYKH M TEXHUKH, YaCTH 00I1€YeI0BEYECKON KYIbTYpBhI;
e VYMeHHME BHJIETh MaTeMaTHYECKYIO 3aJauy B OKPYKAIOIIEM MUDE,
HCIIOJIb30BaTh MAaTE€MaTHYECKHUE CPEICTBAa HAIJIITHOCTU (PUCYHKH, UYEPTEKH,
CXEMBI) JUIsl WJUTFOCTPALlUU, UHTEPIPETAI[H, apTyMEHTAlINH;

e OpBiajieHe yMEHHEM JIOTUYECKH OOOCHOBBIBATH TO, YTO MHOTHE
3aBUCHUMOCTH, OOHapy)XEHHbIE IIyTeM pPacCMOTPEHHUS OTAEIbHBIX YaCTHBIX
CllydaeB, HMMEIOT O0O0Illee 3Haue€HUE U PACHpOCTPAHSIIOTCS Ha Bce (UTYpBI
OTpENIeIECHHOr0 BHJAA, M, KpPOME€ TOro, BbIpabaThiBaTh MOTPEOHOCTH B
JIOTHYECKOM 000CHOBAHHUHU 3aBUCHMOCTEH

e BbhisBICHME MNPAKTUYECKOW 3HAUYMMOCTH HAyKH, €€ MHOrooOpa3HbIX
MPUIOKEHUN B CMEXKHBIX TUCLMIUIMHAX U IOBCEAHEBHOM AESTEIBHOCTH JTIOACH;
[IpenmerHoe e Coznmanue ¢yHIamMeHTa A MaTeMaTH4YeCKOro pa3BHUTHA, (DOpPMHpPOBaHUS
MEXaHU3MOB MBIIIJICHUS, XapaKTEPHBIX VISl MAaTEMAaTUYECKOH AESTEIbHOCTH.

JInunocTHOE

MeranpeameTHoe

O0mas xapakTepucTHKa Kypca reoMeTpuu B 7-9 kiiaccax

B kypce ycIOBHO MOXHO BBLIEIHMTH CIEAYIOUIME cojaepKaTenbHble JuHUM: «HarnsgHas reomerpus»,
«["eomerpuueckue (urypsl», «/3mMepeHne reoMerpudeckux BeanduH», «KoopaumHate», «Bektopb, «Jloruka u
MHOKECTBa», «I'€OMeTpHsl B UCTOPUYECKOM PA3BUTHID.

Marepuan, oTHocsamuiics k JsuHMM «HarmsgHas reoMerpus» (JIEMEHTHI HAIVIJHOM CTEpeoMeTpum),
CIIOCOOCTBYET Pa3BUTHUIO IPOCTPAHCTBEHHBIX MPECTABICHUM yJaIlUXCs B paMKax U3y4eHHs IIIAHUMETPUH.

Conepxanue paznenos «l'eomerpudeckue ¢uryps» u «l3mepeHue reoMeTpudecKuX BEIMYMH» HALEJICHO Ha
MIOJyYeHUE KOHKPETHBIX 3HAHUH O reoMeTrpuueckoil (urype Kak BakHeHIed MmareMaTH4ecKOW MOJENnH i
OIMCaHMs OKpYyKatomero Mupa. CuCTeMaTn4ecKkoe U3y4eHHe CBOWCTB F€OMETPUUECKHX (UTYp MO3BOJUT Pa3BUTh
JIOTMYECKOE MBIIUIEHHE U MOKa3aTh IPUMEHEHHE 3THX CBOMCTB NpH PELICHUH 3a/1ad BBIYMCIUTENIBHOTO U
KOHCTPYKTHUBHOTO XapaKTepa, a TAKKe IPU PEIIeHUH MPaKTUUECKUX 3a/a4.

Marepuai, oTHOCAIIMICA K cofepKaTelbHbIM JIMHUAM «KoopauHaTh U «BeKTopbl», B 3HAYUTENBHOM CTENEeHH
HEcET B cebe MEXIIpeIMETHbIE 3HAaHUS, KOTOPbIe HaXOJAT NPUMEHEHHUE KaK B PA3IMYHbIX MaTEMaTUYECKUX
JMCLMIUIMHAX, TAK U B CME&KHBIX [IpeIMETaXx.

Oco6eHHocThI0 JTUHUU <«JlorMka M MHOMECTBa» SBISETCS TO, 4YTO TNPEJCTaBICHHBIM 37ech MaTepual
MIPEUMYILECTBEHHO M3Y4aeTcs MPH PACCMOTPEHHMHU PA3IMUYHBIX BONPOCOB Kypca. COOTBETCTBYIOLIMI MaTepuall
HalleJIeH Ha MaTeMaTHYecKoe Pa3BUTHE ydyalluxcs, (GOpPMUPOBAHHE y HUX YMEHMsS TOYHO, CXKAaTO U SCHO
M3JIaraTth MbICJIM B YCTHOW U MMCBMEHHOM peyH.

Jluaus «l'eomMeTpusi B HCTOPUYECKOM pA3BUTHW» TpefHa3HaueHa il (OPMUPOBAHUS IPEICTaBICHUN O
reOMETPHH KaK YacTH YeJOBEUECKOH KyNIbTYpBI, Ul OOILIEro pa3BUTHS IIKOJIBHUKOB, IS CO3JAHUS KYJIBTYPHO-
HCTOPUYECKON CpeJibl 00ydeHUsL.

Onucanue mecra y4eOHOro npeaMera B yueOHOM IIaHe.
VYuebnslil npeamer «I'eomeTpust. 7-9 knace» OTHOCUTCS K 00pa3oBaTebHON o0sacTH «MaTemMaTukay.
B yuebnom miiane MBOY 18 Ha uzyuyenue reometpuu B 7-9 kiaccax OTBOIUTCS 68 yacoB M3 pacueTa 2 4 B
HEJIENIO B TeYEHHE KaXJIOTo rojia o0ydenus, Bcero 204 yaca.

I'ox oOyueHust KonmuectBo wacoB KommuectBo KomuuectBo Bcero yacos 3a
B HEJIEITIO y4eOHBIX HEJeTb KOHTPOJIBHBIX y4eOHBIH o
pabot




7 xnacc 2 34 5 68
8 Kmacc 2 34 5 68
9 xiacc 2 34 5 68
Hroro: 204

JII/I‘lHOCTHLIe, METANPEAMETHBIC H IPEAMETHBIC PE3YJIbTATHI OCBOCHUS COACPKAaHUA KypcCa

[IporpamMma obecrieunBaeT AOCTHXKEHUE CIEAYIOIUX PE3YIbTATOB OCBOECHUS 00pa30BaTENIbHON pOrpaMmbl

OCHOBHOTO 00111eT0 00pa30BaHMUs:

1)

2)

3)

4)
5)
6)
7)
8)
1)
2)
3)

4)

5)

6)

7)

8)
9)
10)

11)

JUYHOCMHbLE:
(opMupOBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YUCHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00yJaroIuXxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHBAIIMH K 00YYESHHUIO U TI0 3HAHUIO, BEIOOPY
JanbHeHIero oopa3oBanus Ha 6a3e OPUEHTUPOBKU B MHpE Mpodeccuii 1 mpo(ecCHoHaTbHBIX
MPENNOYTEHNH, 0CO3HAHHOMY ITOCTPOEHUIO UHANBUIyaIbHOM 00pa3oBaTenbHON TPAEKTOPUU C YIETOM
YCTOWYMBBIX IO3HABATEIbHBIX HHTEPECOB;
(hopMHpOBaHHE LEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00I1I€CTBEHHOM MPaKTUKU;
(hopMHUpOBaHHE KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUUYECTBE CO CBEPCTHUKAMH,
CTapIIMMH M MJIAJIIITUMU B 00pa30BaTeIbHOM, OOIIECTBEHHO TOJIE3HOU, y4eOHO-UCCIIeI0BATEIbCKOM,
TBOPUECKOM U JAPYrUX BUJAX JEATEIbHOCTH;
YMEHHE SICHO, TOYHO, TPAaMOTHO U3JIaraTb CBOM MBICIIM B YCTHOM U MUCbMEHHON peyu, MOHUMAaTh CMBICII
MOCTABJIEHHOM 3a/1a4M, BHICTPAWBaTh apryMEHTALMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI;
KPUTHYHOCTh MBIIIJICHUSl, YMEHHUE DPACIIO3HABATH JIOTMUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYATh
TUNoTe3y OT (aKTa;
KpEaTUBHOCTb MBIIIJICHHS], THUIIMATUBA, HAXOTYMBOCTh, aKTUBHOCTH MPU PEUICHUH F'€OMETPUUECKUX 3a/1a4;
yMEHHE KOHTPOJIUPOBAThH MPOIECC U PE3YIbTAT yueOHOI MaTeMaTu4eCcKOM e TeNbHOCTH;
CHOCOOHOCTH K IMOLMOHAILHOMY BOCIPUSATHIO MaTEMaTUYECKUX 0OBEKTOB, 3a]1a4, PeLICHUH,
paccyxJIeHUI;
MemanpeomemHuvle:
YMEHHE CaMOCTOSITENIbHO IJIaHUPOBATh ajJbTepHATHUBHBIE MYTHU AOCTHXKEHMSI 1eJIel, 0CO3HAHHO BHIOMpPAThH
HanOosiee 3pPeKTHBHBIEC CITOCOOBI PelIeHUs YIeOHBIX U MMO3HABATEIBHBIX 33]1a4;
YMEHHE OCYHIECTBIIATh KOHTPOJIb 110 PE3YNIbTATY U 10 CHOCOOY ICHCTBUS HA YPOBHE MTPOU3BOIBHOTO
BHUMAHUS U BHOCUTb HEOOXOIUMbIE KOPPEKTUBBI;
YMEHHE aJIeKBaTHO OLIEHUBATh IPABHIILHOCTD WJIM OIIMOOYHOCTH BBIIIOJIHEHUSI y4eOHO 3a1aun, eé
00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTHU €€ pEeIICHHUS;
OCO3HAHHOE BJIaJICHHE JIOTHYECKIUMHU JICHCTBUSMU OINPEACTICHHS MOHATUH, 0000IICHHS, YCTAHOBICHUS
aHAJIOTH, KJIacCCU(PHUKAIIMN HAa OCHOBE CAMOCTOSTEILHOTO BbIOOpAa OCHOBAHUHN M KPUTEPHUEB, YCTAHOBICHUS
POIOBUIOBBIX CBS3EH;
YMEHHE YCTaHaBIUBATh MIPUUNHHO-CIIEJACTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKOE PACCYXKACHHE,
YMO3aK/IIoueHue (MHIYKTUBHOE,
JICIyKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI;
YMEHHE CO3/1aBaTh, MPUMEHSATH U IPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOJIEIH U
CXEMBI JUIsl peleHus yieOHBIX U MO3HABATEeNbHBIX 33/1a4;
YMEHHUE OpPraHU30BbIBATH YIEOHOE COTPYIHHUYECTBO M COBMECTHYIO JAEATEIBHOCTD C YUUTENIEM U
CBEPCTHUKAMM: OTIPEAETATH LEJIH, pacpeaeisaTh GYHKIUU U POJIH YYaCTHUKOB, 00IIUE CIIOCOObI paboTHI;
yMeHue paboTaTh B IpyIIe: HaX0AUTh O0lllee pelieHre U pa3peraTh KOH(IMKTBI Ha OCHOBE COTIACOBAHUS
MO3UIMHA U yuéTa HHTEPECOB; CIyIIaTh MapTHEPA; (HOPMYIUPOBaTh, APryMEHTUPOBATh U OTCTAUBATh
CBOE
MHEHUE;
(dbopmupoBaHue U pa3BuTHe yueOHOM 1 00IIEN0Ib30BaTEIBCKON KOMIIETEHTHOCTH B 00J1aCTH
UCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui (MKT-koMeTeHTHOCTH);
NepBOHAYAIbHbIE IPECTaBICHUs 00 HIEAX U O METO/IaX MATEMATUKH KaK 00 YHUBEPCAIBbHOM SI3bIKE HAYKU
U TEXHUKH, O CPEACTBE MOAEIUPOBAHNUS BJIEHUH U ITPOLIECCOB;
YMEHHUE BUJIETh MAaTEMaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIIEMHON CUTYalluH B IPYTUX AUCLUUIUIMHAX, B
OKpY)KaroLEH )KU3HU;
YMEHHUE HaXOJUTh B PA3IUYHBIX HCTOUHHKAX HH(DOPMAINIO, HEOOXOIUMYIO [UIsS peIIeHHUs




MaTeMaTH4YeCKUX MpoOiIeM, U MPEACTaBIAThH €€ B MOHATHON GopMe; MPUHUMATh PELIeHne
B YCJIOBUSIX HENOJHON M N30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALIUY;

12) ymeHue MOHMMATh M UCIIOJIb30BATh MATEMAaTHYECKHUE CPEIICTBA HATIISIHOCTH (PUCYHKH, YSPTEIKHU, CXEMbI U
Jp.) A WLIIOCTPALUY, UHTEPIIPETALlMK, ApIYMEHTALINH;

13) ymeHue BBIIBUTATh THIIOTE3bI IIPU PEHICHUHU Y4eOHBIX 3a1a4 U TIOHMMAaTh HEOOXOAUMOCTh UX IPOBEPKH;

14) ymeHue NpUMEHSTh MHIYKTHBHBIC U JICIyKTUBHBIC CIOCOOBI PAaCCyX/ICHHI, BUJCTh Pa3IMYHbIC CTPATETUU
pelleHys 3a/1a4; IOHUMAHUE CYIIHOCTU aJITOPUTMHUUYECKUX MPENNUCAaHUN U YMEHUE JIeHCTBOBATh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

15) yMeHHe caMOCTOSTEIIbHO CTABUTh 1IEJIM, BRIOUPATh U CO31aBaTh AJITOPUTMBI JIISl PCIICHUS y4eOHBIX
MaTeMaTHYECKUX MpooIIeMm;

16) yMeHue IUTaHUPOBAaTh M OCYIICCTBISATH JCATCIBHOCTh, HAINPABICHHYIO Ha pEIICHHE 3a1a4
HCCIIEIOBATENILCKOIO XapakTepa;
npeomemmule:

1) omnageHue 6a30BBHIM MOHATHITHBIM aNapaToM MO OCHOBHBIM pa3zieiiaM COJICpXKaHus; PEICTaBIeHHe 00
OCHOBHBIX U3y4aeMbIX NOHATUSX (YUCII0, TeOMeTpruyecKas GUrypa) Kak Ba)KHEHITNX MaTEMaTHUECKUX
MOJENSAX, MO3BOJISIIOIINX OMUCHIBATh U N3y4aTh PEeajbHbIE MPOLIECCH] U SBICHUS;

2) yMmeHue paboTaTh C FreOMETPUUYCCKUM TEKCTOM (aHAJTM3UPOBATH, N3BJIEKATh HEOOXO UMY HH(POPMAIIHIO),
TOYHO ¥ TPAMOTHO BBIPa)KaTh CBOM MBICIIU B YCTHOM M MHCbMEHHOM peun
C MPUMEHEHUEM MAaTeMaTUYeCKON TEPMUHOJIOTMH U CUMBOJIMKH, UCIIOJIb30BATh PA3JINYHbBIE S3bIKU
MaTeMaTHKH, IPOBOJUTH KiIacCU(PUKAINH, JOTHYECKHE 000CHOBaHMS, T0Ka3aTEIbCTBA
MaTeMaTHYECKUX YTBEPKJICHUM;

3) oBiajJcHUE HABBIKAMH YCTHBIX, MTUCHBMEHHBIX, HHCTPYMEHTAIbHBIX BBIYMCIICHUIA,

4) oBNaJCHUE FrEOMETPUUYCCKUM SI3BIKOM, YMEHHE UCIIOJIB30BATh €r0 JUIS OMUCAHUS MTPEIMETOB OKPY)KAIOIIETO
MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABIECHUIN U U300pa3UTEIbHBIX
YMEHHH, MpuoOpeTeHre HaBbIKOB F€OMETPHUECKUX MTOCTPOEHUH;

5) ycBOeHHE CHCTEMAaTHYECKUX 3HAHUI O TUIOCKHUX (Urypax M UX CBOWCTBAX, a TAKXKE HA HATJLSITHOM YPOBHE
— O MPOCTEHUIINX MPOCTPAHCTBEHHBIX TeJIaX, YMEHHE IPUMEHATh CUCTEMAaTHUECKHUE 3HAHUSI O HUX JUIs
peLIeHHs] FEOMETPUYECKUX U IPAKTUYECKUX 3a]au;

6) yMeHue U3MepsTh JUIMHBI OTPE3KOB, BEJIMYHMHBI YIIIOB, HCIOIb30BaTh (GOPMYJIBI ISl HAXOXKICHUS
MEPUMETPOB, IUIONIAIeH U 00BEMOB reOMETpUUECKHUX (HUTYD;

7) yMeHHe MPUMEHSTH H3Y4CHHBIC OHSTHUS, PE3YIbTaThl, METOJIBI TSl PELICHUS 33/1a4 IIPAKTHYECKOTO
XapakTepa M 3aJa4 U3 CMEXHBIX JUCLHUIUIMH C UCIOJIb30BAHNUEM IIPH HEOOXOAUMOCTH CIPABOYHBIX
MaTepUaIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA.

Ili1anupyeMble pe3yJibTaThl H3yYeHHUsI Kypca reoMeTpuu B 7-9 Kiaccax.

Harasiinas reomerpust

BeimyckHuK HayduTCs:

1) pacrmo3HaBaTh Ha YepTEKaxX, PUCYHKAX, MOJCIAX W B OKPYKAIOIIEM MHPE IUIOCKHE M IMPOCTPAHCTBEHHBIC
reoMeTpudeckue (GUrypsl;

2) pacro3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOJILHOTO Mapauiesieune/a, MPaBuIbHON MUPAMK/IBI, AINHAPA H
KOHYCa;

3) ompenensaTh Mo JMHEHHBIM pa3MepaM pa3BEPTKH (PUTYphI THMHEHHbBIC pa3Mepbl caMoii (GUTypsl B HA0OOPOT;

4) BBIUHCIIATH 00BEM MPAMOYTOJIBHOTO MapaIJIeIICIHIIC Ia.
BpinyCcKHUK MOJTYyYUT BO3MOXKHOCTD:

5) BBIYHCIIATH 00BEMBI MIPOCTPAHCTBEHHBIX reoMeTpudeckux Quryp, COCTaBJICHHBIX n3
MPSIMOYTOJIBHBIX MapajlIeNIeNuIe/0B;

6) yriyOuTh W pasBUTh MPEACTABICHUS O MPOCTPAHCTBEHHBIX T'€OMETPHUYCCKUX (DUTYpax; MPUMEHATH
MOHATUE Pa3BEPTKU JJIs1 BHINIOJHEHUS] TPAKTUUECKUX PACUYETOB.

I'eomerpuyeckue purypni
BeIrmycKHUK HayduTCS:
1) momb30BaThCs SA3BIKOM T'€OMETPHU JUIS ONHMCAHHS TPEIMETOB OKpPYXKAIOUIETO MHPa W HMX B3aHMHOTO
PAacIoIoKEeHHUS;
2) pacro3HaBaTh M U300pakaTh Ha YEPTEKaX U PHCYHKAX T€OMETPHUECKHE PUTYPHI U UX KOH(DUTYpaLluy;



3) HaxXOAWTh 3HAYCHUS JUTMH JIMHEHHBIX 3JIEMEHTOB (DUTYp M MX OTHOIICHHMS, TPAAYCHYIO Mepy yriioB oT 0 110
180°,  mpuMeHsst ~ ompejaeNeHUs, CBOWCTBA W MNpHU3HAKU  GUTYp W HX  DJIEMEHTOB,
oTHouIeHus1 pUryp (paBeHCTBO, M0I00ME, CAMMETPHH, TIOBOPOT, MapaJUICIIbHBINA IIEPEHOC);

4) omepupoBaTh Ha 6a30BOM YPOBHE MOHSATHUSMHU FCOMETPUUYCCKUX QHUTYD;

5) omepupoBaTh € HAYAIBHBIMU TOHATHSMH TPUTOHOMETPHU M BBINIOJHSATH JJICMEHTApHBIC OIepaliiu
Haa (YHKUIUSMH YIIIOB;

6) pemath 3aJayM Ha JIOKA3aTEIbCTBO, OMHPAsCh Ha W3y4YCHHBIC CBOMCTBA (DUIYp W OTHOIICHUH MEXKIY
HUMH U IPUMEHSS N3Y4YEHHbIE METO b I0KAa3aTEIbCTB;

7) pemath HECIOXKHBIC 3aJIa4M HA MMOCTPOCHUE, MPUMEHSSI OCHOBHBIC QJITOPUTMBI MOCTPOCHHS C MOMOIIBIO
LUPKYJIS U JINHEUKH;

8) pemiath IUTAHUMETPUYECKHE 3aJauyd Ha HAXOXICHUE TI'COMETPUYECCKUX BEIMYMH IO OoOpa3laM HIIH
aJIrOpUTMaM, pelaTh NPOCTEHIINE IJITAHUMETPUUECKUE 3a]Ja4l B IPOCTPAHCTBE.

9) wu3BieKaTh HHPOPMAIHIO O TCOMETPUYCCKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaxX B IBHOM BH/IC;

10) mpuMeHsTH AJIsl PEIIeHUs 3a/1a4 TeoOMeTprueckre (pakThl, €M YCIOBUS UX MPUMEHEHHS 3aJIaHbl B SIBHOM

(opme;

BbInyCKHHK TOTyYUT BO3MOKHOCTD:

1) oBiageTh METOJaMHU pEIICHUS 3aJad Ha BBIYHUCICHHS WM JOKa3aTeNbCTBA: METOJOM OT MPOTHUBHOTO,
METO0/I0M MOJ00Hs, METO0M Iepebopa BapMaHTOB U METOJIOM I'€OMETPUUECKUX MECT TOUEK;

2) TPHOOPECTH OMBIT MPUMEHEHHS aIreOpandeckoro W TPUTOHOMETPHYECKOTO ammapara U WaeH JIBUKCHUS
MIPH pelIeHUH T€OMEeTPUUYECKUX 3a/1aY;

3) oBiazeTh TPATUIIMOHHONW CXEMOW pEIICHUs 3a1ad Ha MOCTPOCHHE C MOMOIIBI0 HUPKYIS M JIMHEHKH:
aHaJIn3, MOCTPOCHHE, JOKA3aTENbCTBO U UCCIIEIOBAHMUE;

4) Hay4HMTBCS pelaTh 3a/1a4d Ha IOCTPOSCHHE METOJIOM IeOMETPHYECKOTO MECTa TOUEK U METOI0M MO00uS;

5) mpuoOpecTH OTBIT HCCIEIOBAHUS CBOMCTB IJIAHUMETPUYCCKAX (UTYp C TMOMOIIBIO KOMIBIOTEPHBIX
MIPOrpaMM;

6) mpuOOpPECTH OMBIT BBHIMIOIHEHHSI MPOEKTOB MO TeMaMm: «['eoMeTpruvecKre mpeodpa3oBaHus Ha MIIOCKOCTHY,
«[TocTpoenue oTpe3koB no popmyer;

7) HaAy4UThCS MCIOJH30BATH CBONCTBA FEOMETPUYCCKUX (DUTYP [UIS PEIICHUS THUIOBBIX 3a/1a4, BO3HUKAIOIINX
B CUTYallUsX MIOBCETHEBHOM KU3HH, 3a7a4 IPAKTUYECKOTO COJICPIKAHUSI.

OTHoueHus
BeimyckHuK Hay4duTCs:

1) omepupoBarh Ha 0a30BOM ypPOBHE IOHATHSIMH: pPaBEHCTBO (UIYp, pPaBHbIE (GHUIYPHI, PaBEHCTBO
TPEYroJBbHUKOB, MapaUICIALHOCTh TNPSIMBIX, MEPICHIUKYISIPHOCTh MPSAMBIX, YIJIBI MEXIY HPSIMBIMHU,
MePIEHIUKYIISP, HAKIIOHHAS, TPOCKITHS.

Buvinycknuk nonyuum 603moxcHocms:
2)  UCnOIBL308aMb OMHOULEHUS OIS PEULeHUS NPOCMEUUUX 3A0a4, BO3HUKAIOWUX 8 PeAIbHOU JHCUZHIL.

I'eomeTpuueckune NocTpoeHust
BebimyckHuK HayduTCs:

1) wu300pakaTh THUIOBbBIC IUIOCKKHE GUTYPhI U PUTYPBI B IPOCTPAHCTBE OT PYKH U C MOMOIIBI0 HHCTPYMEHTOB.
Buvinycknuk nonyuum 603moxcHocms:

2)  8bINONHAMb NPOCMeliuue NOCMPOCHUS. HA MECMHOCMU, HeOOXOOUMbLE 8 PealbHOU HCUZHUL

I'eomeTrpuyeckue npeodpasoBanus
BeimmyckHUK HayuuTCst:
1) crpouth GUrypy, CHMMETPHUYHYIO JaHHOH (HUIype OTHOCUTEILHO OCH M TOYKH.
Buinycknuk noayuum 603M04CHOCMb !
2)  pacnosnasams Osudicenue 00bEKMO8 6 OKpydIcalowem mupe; cumMmempuinvie pueypol 8 oKpysrcaiouem
mupe.

HN3mepenne reoMeTpuYecKuX BeJHYHH
BrInyckHUK HayYuTCS:



1) ucmonk3oBaTh CBOWCTBAa M3MEPEHHMs JUIMH, TUIOMIAJCH W YIJOB MPHU PEUICHHH 3a/Jad Ha HaXOXICHUE
JUTMHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, [UIMHBI IYTH OKPY>KHOCTH, TPATyCHON MEpHI YIJa;

2) BBIYKCIISTH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (DPUIYp M HMX YIJIBI, UCHOJB3YsI (OPMYIIBI JUTMHBI OKPY)KHOCTH U
JUTUHBI TyTH OKPYXHOCTH, (OPMYJIBI IUIOIAAeH GuUryp;

3) BBIYMCIATH IUIOLIATM TPEYrOJIbHUKOB, NPSMOYIOJILHUKOB, IapajuleIorpaMMOB, TpAreluid, KPYroB H
CEKTOPOB;

4) BBIYUCISTH JUIMHY OKPY)KHOCTH, JUIMHY JYTH OKPYXHOCTH;

5) pemiaTh 3aJauM Ha JOKA3aTeNIbCTBO C HCIHOJB30BaHUEM (OPMYJl JUIMHBI OKPYXHOCTH M JUIMHBI Jyr'H
OKpYKHOCTH, (hopmyi ruiomazaeit puryp;

6) pemiaTh MpakTUYECKHE 3aJ1aud, CBS3aHHBIC C HAXOXICHHUEM T'€OMETPHYCCKUX BEIMYMH (MCIONB3YS TPU
HEOOXOJMMOCTH CIIPABOYHUKH U TEXHHYECKHE CPE/ICTBA);

7) BBINIOJIHATh W3MEPEHHE JUIMH, PACCTOSHHMW, BEJIMYMH YIJIOB, C TIOMOIIBI0 MHCTPYMEHTOB Ui U3MEPEHUI
JUTUH | YTJIOB;

8) mpumeHsTh (QOpMyNBl MEpUMETpa, IUIOMIAAM ©  00bEeMa, IUIOMAAM TOBEPXHOCTH  OTACIBHBIX
MHOTOT'PaHHUKOB ITPH BEIYUCIICHHSX, KOT/Ia BCE TAHHBIE UMEIOTCS B YCIOBHH;

9) mpumenste Teopemy [ludaropa, 6a3oBbie TPUTOHOMETPHUSCKHE COOTHOIICHUS ISl BBIYMCICHHS JUIHH,
PacCTOSTHUH, TUIOIAAEH B IPOCTEUIINX CIydasiX.

BbINyCKHUK MOTYyYUT BOZMOXKHOCTD:
10) BblYMCHATH IUIOMAAM  (QUTYP, COCTABJICHHBIX W3 JBYX HJIM 0Oojiee MPAMOYTOJIbHUKOB,
rapajieIorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;
11)  BBIYMCHATH  IUIOMIAAM  MHOTOYTOJBHHKOB,  HCIOJB3YyS  OTHOIICHUS  PABHOBEIUKOCTH |
PaBHOCOCTABJIEHHOCTH;
12) npuoOpecTu OnbIT MPUMEHEHUS aIreOpanvyeckoro U TPUro HOMETPUYECKOTO armapaTa U Uaei JBIKEHHS
MIpU pelIeHUH 3a]]a4 Ha BBIYHUCIECHUE I1JI0I1a/1e MHOTO yTOJIbHUKOB.
13) BBIYHCIATH PACCTOSIHUS HA MECTHOCTH B CTaHIAPTHBIX CUTYAIlMsX, IUIONIATH B IPOCTEHINNX CIydasX,
HIPUMEHATH (POPMYJIBI B IPOCTENUIINX CUTYALMSX B IOBCEAHEBHOM KHU3HM.

Koopaunarsi
BbimmycKkHHK HayduTCSE:
1) BBIYMCIATH [UIMHY OTPE3Ka IO KOOPAUHATAM €r0 KOHIIOB; BHIYUCIIATh KOOPMHATHI CEPEIUHBI OTPE3Ka;
2) WCO0JIb30BaTh KOOPAMHATHBIN METO TSl U3YUEHHUS CBOMCTB MPSAMBIX U OKPY)KHOCTEH;
3) ompenensTh MPUOTHKEHHO KOOPAMHATHI TOYKH 10 €€ H300paKEHUIO HAa KOOPAWHATHOM IJIOCKOCTH
Buvinycknux nonyuum 603moxcHocmo:
4) osnademv KOOPOUHAMHBIM MEMOOOM PEULeHUS 3A0aY HA BbIYUCICHUE U OOKA3AMENbCMBO,
5) npuobpecmu onvim UCNOIB306aHUL KOMNLIOMEPHLIX NPOSPAMM OJisl AHANUZA YACHHBIX CIY4aAes
83AUMHO20 PACNONOINCEHUSL OKPYICHOCEN U NPIMBLX,
6) npuobpecmu onvim evinoanenus npoekmos Ha memy «lIpumenenue KOOPOUHAMHO20 MeMOOA NPU peutleHuu
3a0ay HA GblUUCTIeHUE U OOKA3ZAMENbCMBO Y.

BekTopsbl
BBbINyCKHHK Hay4HUTCS:

1) omepupoBaTh ¢ BEKTOpaMH: HAXOIUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX T'€OMETPUYECKH,
HAXOJIUTh BEKTOP, PABHBIN MMPOU3BEACHUIO 33J]aHHOTO BEKTOpa Ha YKCJIO;

2) HaXOAWThH JUIS BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH: JUTHHY BEKTOPA, KOOPAWHATHI CYMMbI M PA3HOCTH JIBYX H
Ooyiee BEKTOPOB, KOOPAMHATHI TIPOU3BEICHUS BEKTOpPA HA YHCIO, TMPHUMEHSS TMPH HEOOXOIUMOCTH
COYETATEIbHBIH, TIEPEMECTUTEIILHBIN U PaCTIPEICITUTEIIbHBIN 3aKOHBI,

3) BBIUMCIATH CKASIPHOEC TPOM3BEJCHHE BEKTOPOB, HAXOJUTh YIOJ MEXIy BEKTOPaMH, YCTaHABIHUBAaTh
MEPIEHIMKYIIIPHOCTD TPSMBIX.

Buinycknux nonyuum 603M0ox4cHOCHb !

4) oerademv 8eKMOPHLIM MEMOOOM OJisl peuleHUsl 3a0ay Ha 6blYUCTIeHUE U OOKA3AMeNbCMBO;

5) npuobpecmu onvim vinoneHuss Npoekmos Ha memy «lIpumenenue 6eKMoOpHO20 Memooa NPu peuleHuu
3a0a4 HA BbIYUCTCHUE U O0KA3AMEIbCEO).



Conep:xaHue Kypca reoMeTpuu B 7-9 Kjaccax

BexkTopbl M KOOPAMHATHI HA IJIOCKOCTH

BekTopbl

[lonsiTne BekTOpa, OEMCTBUS HaJ BEKTOPaMH, HCIOJb30BaHHE BEKTOPOB B (H3UKE, pA3I0dHCEHUE
gexmopa na cocmasasaouwiue, CKauiapHoe npousseoeHue.

Koopaunartsi

OCHOBHBIE MOHATHS, KOOPOUHAMbI 8EKMOPA, pAcCmosiHue medxcoy moukamu. Koopounamul cepeounvl
ompesxka. Ypaenuenus gpueyp.

Ipumenenue 6ekmopo u KOOpOuUHam 015 peweHusi RPOCMEIUUX 2eOMEeMPULECKUX 3a0a.

Hcropus maremaTuku. I'eomerpuyeckue purypsl

@Durypsl B reoOMeTpHHU M B OKPY:Kal0LeM MHUpe

I'eomerpuueckas ¢purypa. PopMHpOBaHUE MPEACTABICHUI O METAIPEAMETHOM MOHATHH «PUTypay.

Touka, nmuHUS, OTPE30K, MpsAMas, JIyd, JJOMaHas, IIOCKOCTb, Yroj, OMCCEKTpuca yria U €€ CBOMCTBA,
BH/JIBI YIJIOB, MHOIOYTOJIbHUKH, KPYT.

OceBas cummeTpus reomerpuyeckux ¢uryp. LlenTpanbHas CHMMETpUsI TEOMETPUYECKUX PUTYD.

MHOroyroJibHuUKH

MHOrOyrojapHUK, €ro 3JIEMEHTBI M €ro CBOMCTBA. Paclio3HaBaHHE HEKOTOPBIX MHOTOYTOJIbHUKOB.
Buinyknvie u negvinyxivle mHocoy2onvuuxu. IIpaBunbHbIe MHOTOYTOJIBHAKHY.

Tpeyronbauku. BeicoTa, mennana, OucceKkTpuca, CpeaHsisi JUHHUS TpeyrojbHHUKa. PaBHOOeApEeHHBIH
TPEYrOJbHUK, €r0 CBOMCTBA M NPU3HAKH. PAaBHOCTOPOHHUI TpeyroiabHUK. [IpsMOYronbsHBIi, OCTPOYTrOJIBbHBIN,
TYNOYTOJIbHBIM TPEYTOJIbHUKU. BHEIIHNE yriibl TpeyroibHuKa. HepaBeHCTBO TpeyTrobHUKA.

YerbipexyronpHuku. [lapamienorpamM, pom6, IpsMOYroJibHUK, KBaJapaT, Tpamenus, paBHOOeApeHHas
Tpaneuus. CBOWCTBA U IPU3HAKY MapajjiesiorpamMmma, pom0a, IpsSMOyrojbHUKa, KBaIpara.

OKpyKHOCTB, KPyr

OKpyXHOCTb, KpPYI, UX 3JE€MEHTbl M CBOMCTBA; LICHTPaJbHblE M BIUCAaHHbIC yribl. KacatenbHas u
cekywjasi K OKPYXHOCTH, ux ceoucmea. BIHMCaHHBIE M ONHCAHHBIE OKPYKHOCTH IJIsl TPEYrOJbHUKOB,
uemvlpexy201bHUKO8, NPABUTIbHBIX MHO20Y20IbHUKOE.

I'eomeTpuueckne Gurypsl B mnpocTpaHcTBe (00beMHBbIE TeJIa)

Mmnozcoepannuk u eco snemenmol. Hazeanus mno20epanHuko8 ¢ pazHviM NONONCEHUEM U KOAUYECMBOM
epaneti. llepBuyHble TpPENCTABICHUA O TMHUpaMHIE, Napaiienenunene, npusMe, cdepe, Iape, LUIHHAPE,
KOHYCE, UX JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHomIEeHUs

PaBencTBoO puryp

CBoiicTBa paBHBIX TPEYTOJbHUKOB. [IpU3HaKku paBeHCTBA TPEYTrOJIbHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haky ¥ cBOMCTBA MapauIeAbHBIX MPSAMBIX. Akcuoma napainervnocmu Eexiuoa. Teopema Paneca.

IlepnenauKky.asipHble NPAMBbIE

[Ipsimoit yrou. Ilepnennukynsp k npsamou. Haknonnas, npoexkuus. CepeauHHBIN NEPNEHIUKYIAP K
otpesky. Ceoticmea u npusHaKu nepneHOUKYIApHOCMU.

Iloooobue

IIponopyuonanvhvie ompesxu, nooodue gueyp. Ilooodbnsvie mpeyonvruku. [lpuznaxu nodoobus.

B3anMHoe pacnoJioxkeHue PSMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHELL.

HN3mepeHus U BBIYHCTICHUS

Beanuunbl

[lonarue Benmuuunbl. JlnuHa. W3mepenuwe nnuubl. EauHunbl u3mepeHus UMHbL. BennuuHa yria.
I'panycnHas mepa yria.

[TonsiTre o TuOImIAaTN TIIOCKOW QUTypsl U ee cBoiicTBax. M3mepenue romaeii. EquHunsl usMepeHus
TJIOILATH.

IIpencraBnenue o0 oobeMe u ero cBoiicTBax. M3mepenne o0bema. Equnuiel n3mMepenus 00beMoB.

HN3mepeHus U BHIYUCICHUS

WHCTpyMEHTHI U1 U3MEPEHUH U MOCTPOCHUN; M3MEPEHUE U BBIYMCICHHUE YIJIOB, UIUH (PacCTOSIHUIA),
wiomane. TpuroHomerpuyeckue (YHKIMH  OCTPOro  yrjiia B MPSIMOYrOJbHOM  TpPEYroJjbHHKE
Tpuconomempuyeckue yHkyuu mynoco yena. BpluuCIeHHE 3J€MEHTOB TPEYTOJIBHHUKOB C HCIOJIb30BaHHEM
TPUTOHOMETPUUYECKUX COOTHOLICHHU. DOpMyIIbl IIOMIAAN TPEYrOJbHUKA, MapajuleIorpaMMa U €ro 4aCTHBIX
BUJIOB, (hOpMYIBI JUTMHBI OKPY)KHOCTH M IUiomagu Kpyra. CpaBHeHHME W BbIUMCIIeHHe Iomnianeil. Teopema
[Mudaropa. Teopema cunycos. Teopema kocunycos.



Paccrosnus

Paccrosinue mexy Toukamu. Paccrosinue oT Touku 10 npsMo. Paccmosinue mexcdy pueypamu.

I'eomeTpuyeckue MOCTpPOeHUs

['eomeTpuueckue MOCTPOCHUS ISl WILTIOCTPALIH CBOMCTB T€OMETPHUECKUX (DUTYP.

WHCTpyMEHTHI Uil IOCTPOCHUI: UPKYIb, JTUHEHKA, YTOIbHUK. [Ipocmetiwiue nocmpoeHus yupkyiem u
JIUHEUKOU: NOCMpOeHUue OUCCEKMPUCHL yead, NePReHOUKYIApa K Npsamot, y2id, pagHo20 OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mMpeM CMOPOHAM, 08YM CIOPOHAM U Y2ly MeHcOy HUMU, CMOPOHE U
08YM NPUNEAHCAWUM K Hell YeaaM.

/lenenue ompesxa 6 0aHHOM OMHOUIEHUU.

I'eomeTpuyeckune npeodpazoBanus

IIpeoOpazoBanus

[lonstne mnpeoOpazoBanus. IlpencraBieHne o MeTaNpeAMETHOM MOHITHH <«IIpeoOpa3oBaHUE».
Ilooobue.

JABukenust

OceBasi M LEHTpaJbHAs CUMMETPHUSL, nOBOpOm U napauienvHuli neperoc. Kombunayuu osusxicenuu Ha
NJIOCKOCMU U UX C8OLICMEA.

Bosuuxnosenue mamemamuxu xax nayku, smanel ee pazeumus. OCHOBHble pazoenvl MAmemMamuKu.
Buvioarowuecs mamemamuxu u ux 6xnao é pazeumue HaAyKu.

beckoneunocmv mmoowcecmea npocmuix uucen. Yucina u onunel ompeskos. Payuonanvnvle uucna.
Ilompebrnocmo 6 uppayuonanvhuix yucaax. Lllxona Iughazopa

3apoorcoenue anceopvi 6 nHedpax apughmemuxu. An-Xopesmu. Poowcoenue Oykeennou cumeonuxu. I1.
@epma, . Buem, P. /lexapm. Hcmopus éonpoca o Haxodxcoenuu ¢opmyn Kopreu aneedpauieckux ypagHeHu
cmenenelti, bonvuux yvemoipex. H. Tapmanvs, /ic. Kapoano, H X. Abenw, D. ['anya.

llosenenue memooa KoopouHam, NO380JAIOUIE20 NEPesoOUmb 2eomMempuieckue 00beKmvl Ha A3bIK
aneeopuwl. llossnenue epaguxos ¢hynkyuii. P. [Jexapm, I1. @epma. [Ipumepol paziuunsvix cucmem KoopoOuHam.

3aoaua Jleonapoo Iluzanckoco (Pubonauyu) o kponuxax, uucia Pubonauuu. 3adaua o waxmamuou
docke. Cxo0umocmo 2eoMempuieckoll npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxosoe oeno, azapmuvie uepvl. 1l. DPepma, b.Ilackans, A.
bepuynnu, A.H.Konmozeopos.

Om 3emnedenus k ceomempuu. Ilugpacop u eco wrxona. @anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunvusix MHo2oy2orbHukos. Tpuccexyus yena. Keaopamypa kpyea. Yosoenue kyoa. Hcmopus
yucaa . 3onomoe cevenue. «Hauana» Eexnuoa. JI Dunep, H.U.Jlobauesckuil. Mcmopus namoco nocmynama.

I'eomempus u uckycemeo. I eomempuieckue 3aKOHOMEPHOCU OKPYHCAIOWE20 MUPA.

Acmponomus u eeomempus. Ymo u kax y3uanu Anaxcaeop, Ipamocgen u Apucmapx o pazmepax Jlymot,
3emau u Connya. Paccmosanus om 3emnu 0o Jlynvt u Connya. Mamepenue paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Junep. HHU. Jlobauesckuii, 11.J1. Yebviues, C.
Kosanesckasa, A.H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuyeckux u Hasueaykux HayK, pazgumiue
poccutickoeo ¢hroma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.



TemaTHyeckoe IIIAHUPOBaAHHUE.

OCOGCHHOCTBIO TEMATUYCCKOI'O IJIAHUPOBAHUA ABJIACTCA TO, UTO B HEM COACPIKUTCA OIMMCAHNEC BO3MOKHBIX
BHUIOB ACATCIBHOCTHU YYalIUXCA B IMPOLECCE YCBOCHUA COOTBCTCTBYIOLICTO COJACPKAHUA, HAIIPABJICHHBIX Ha
JOCTH)KEHHUE TOCTaBICHHBIX IIeNieil 00ydeHHs. DTO OPHEHTHPYET YYMTENsd Ha YCUJIICHHE AEATeIbHOCTHOTO
MOJX0Ja B OOYYEHHH, HAa OPraHU3ALMIO Pa3HOOOPa3HON Y4eOHOM MEsTENLHOCTH, OTBEYAIOIIEH COBPEMEHHBIM
[ICUXOJIOTO-T1€IarOTUYECKUM BO33PEHHUSAM, HA UCIIOJIB30BAHUE COBPEMEHHBIX TEXHOJIOTHIM.

B ocHOBHOE mporpaMMHOE COJEpXKAaHHE BKIIOYAIOTCS JOMOJIHUTEIBHBIE BOMPOCH, CIIOCOOCTBYIOIINE
Pa3BUTHIO MaTeMaTHYECKOTO Kpyro3opa, OCBOEHHIO 0oJiee NpPOABHMHYTOIO MAaTe€MaTHYECKOro arrapara,
MaTeMaTUYECKUX CIOCOOHOCTEN. Pacimpenne copepkaHus reoMETpUYECKOro 0Opa3oBaHMs B 3TOM cilydyae JaéT

BO3MOKHOCTb CYIIIECTBEHHO 00OI'aTUTh KPYT PEIIAEMBbIX 3a/1au.

7 kaace
Howmep Conepxxanne matepuana | Kousm- XapakTepucTuKa OCHOBHBIX BUIOB
napa- YECTBO JeSITEeTHOCTH y4eHUKa (Ha ypoBHE
rpagda 4acoB yueOHBIX AeHCTBUI)
I'naBa |. HauanbHble 7 OOBSACHATh, 4YTO TaKOE€ OTPE30K, Jyd, Yroj, Kakue
reoMeTpuyecKHe CBeleHHs (GUTypbl HA3BIBAIOTCS PAaBHBIMHU, KaK CPAaBHUBAIOTCA H
[Ipsimast u oTpe3ok. Jlyd u U3MEPSIIOTCS. OTPE3KM M yIibl, YTO TaKoe Tpaayc u
yroia. CpaBHeHHE rpagycHass Mepa yria, KakoW yroil Ha3bIBaeTcs
OTPE3KOB U YIJIOB. MPSIMBIM, TYIBIM, OCTPBIM, pa3BEPHYTHIM, YTO TaKOE
W3mepenune oTpes3KoB. cepenrHa OTpe3Ka M OMCCEeKTpHca yria, KaKue YIIIbl
W3mepenue yrios. Ha3BIBAIOTCSA CMEXKHBIMH W KaKHe BEPTUKAIbHBIMU,
CMeXHBIC M BEPTHKAIbHBIC dopmynupoBaTh W O0OOCHOBBIBATH YTBEPKICHHS O
yruibl. [leprieHuKynspHbIe CBOMCTBAaX CMEXHBIX M BEPTHKAIBHBIX YIJIOB; OOBsC-
npsmMbie Permenne 3anaq HATH, Kakue MpsSIMBIC Ha3bIBAIOTCS
KonTtposbnas padora Ne 1 NepHeHANKYIIpHBIMU; (HOPMYIUPOBATH U 0OOCHOBHIBATH
yYTBEPKICHUE 0 CBOIICTBE JIBYX MPSMBIX,
NEepPHNeHIUKYISAPHbIX K  TpeThel; u3zo0paxaTs U
pacrno3HaBaTh yKa3aHHbIE MpocTeiie Gurypsl Ha yepre-
’ax; pemaTrb 3aJadyd, CBA3aHHbIE C  JTUMH
npocTedmumMu Gurypamu
I'nasa |l. Tpeyrojabuuku 9 OObsacHTb, Kakas ¢GuUrypa Ha3blBA€TCA TPEYrOJbHUKOM,
TpeyronpHuk YTO TaKO€ BEPIIMHBI, CTOPOHBI, YIJbl U TEPUMETP
[TepBbiii mpuU3HAK TPEyroJibHUKa, KaKOW  TpPEyrojJbHUK  Ha3bIBAETCS
paBeHCTBa paBHOOEIPEHHBIM M KAaKOW paBHOCTOPOHHHM, KaKHe
TPEyTOJIbHUKOB TPEYroJIbHUKM HAa3bIBAIOTCS pPaBHBIMHU; H300pa)kaTb U

[Tepnienaukymsp
npsiMmoi Meinansl,
OMCCEKTPHUCHI U BBICOTHI

paciio3HaBaTb Ha 4YC€PTEKaxX TPCYrOJbHUKHM H HX
QJICMCHTHI, (bOpMy.]'IHpOBB.TB H AO0Ka3bIBATb TCOPCMbBI O
IIpHU3HAKaxX paBCHCTBA TPCYT'OJIBHUKOB; O6’LHCHHTB, qTo

TpPEeYroJbHUKa HA3bIBAETCS NEPIECHAUKYISIPOM, MPOBEAEHHBIM W3 JaH-
CpoiicTBa HOM TOYKM K JaHHOM mpsAMOW; ¢GOpMyIupoBaTh U
paBHOOEIPEHHOTO JOKa3bIBaTh TEOPEMY O MEPHEHAMKYIIpE K MNPAMOI;
TpPEeYroJbHUKa OOBSCHATh, KaKHW€ OTPE3KU HA3bIBAIOTCS MEIUAHOM,

Bropoit u tperuit
MIPU3HAKU PaBEHCTBA

OuccekTpucoi u BBICOTOU TPEYroJIbHUKA;
dopMynupoBaTh U JOKa3blBaTh TEOPEMBI O CBOHMCTBaX

TPEYTrOJIbHUKOB paBHOOEIPEHHOTO TPEYroJIbHUKA; pelarh 3aJadyu,
OKpy»XHOCTb CBSI3aHHbIE C MPU3HAKAMH PABEHCTBA TPEYrOJIbHUKOB U
3agauu Ha TOCTPOCHHUE CBOICTBaMH paBHOOEAPEHHOTO TPEYroJIbHUKA;
Pemenue 3agau dbopMynupoBaTh olpeielieHue OKPY’KHOCTH;

KonTtposnbsHas pabota
Ne 2

O0OBSACHATH, UTO TaKO€ IEHTP, PAIUYC, XOpJa U TUAMETP
OKPY)KHOCTH;  pelaTb  IPOCTEHIIME  3aJa4d  Ha
NOCTpOEHHE (TIOCTPOEHUE YIJla, PABHOTO JIAHHOMY,
IIOCTPOCHHUE OMCCEeKTPHCHI yria, IIOCTPOCHUE
NEPIEHAUKYISAPHBIX MPAMBIX, MOCTPOCHUE CEPEIAUHBI
oTpe3ka) u OoJiee CIOXKHBIE 3a/Ja4yM, MCIIOJb3YIOLIUE
YKa3aHHbIC IPOCTEHINNE; CONOCTABIIATH II0JTYYCHHBIN




pe3yapTaT € YCIOBUEM
BO3MOJKHBIE CITyyau

3aJa4u, AHaJIU3UPOBATH

T'masa Il

l'[apa.m]e.m,ﬂble IMPpAMbIE

[TapamienpHble IpsIMBbIC
[Ipu3naku
1apajuiebHOCTH ABYX
IIPSMBIX

AKcuoMa mapasnielbHbIX
MPSIMBIX

Pemenue 3anau
Kontponbnas padora Ne 3

DopMyJIMpOBaTh ONPEACIICHHE IMAPAUICIbHBIX IPSAMBIX;
OOBSICHATL C TIOMOUIbIO  PHCYHKA, Kakue  YIJIbI,
oOpa3oBaHHbIE TPH  TEPECEUCHUH JBYX  HPSAMBIX
CEeKYIIEH, Ha3bplBAIOTCA HAKPECTJICKALIUMHU, KaKHe
OJHOCTOPOHHMMHM M  KakKM€  COOTBETCTBECHHBIMH;
(GopMyTUpPOBaTH U JOKA3bIBATH TEOPEMBI, BHIPAKAIOIIHE
NPHU3HAKA TApaJUICTBHOCTH JBYX TNPSMBIX; OOBSCHATS,
YTO TaKO€ aKCHOMBI T€OMETPUU U KAKUE aKCHOMBI YK€
UCIIOJIL30BANICH ~ paHee;  (OpPMYIHPOBaTH  aKCHOMY
NapaJUICNIbHBIX IIPSMBIX M BBIBOJUTH CIEIACTBUS W3 HEE;
dopMynMpoBaTh M JOKa3bIBaTb TEOPEMBI O CBOWCTBaX
napauielbHbIX — OpsSIMBIX, OOpaTHbIE  TeopemMam o
IIPU3HAKAX NapaJJIeIbHOCTH, CBSA3aHHBIX C HAKpeCT
JIeXKalUMH, COOTBETCTBEHHBIMH M OJHOCTOpPOHHHUMH
yIJIaMH, B CBSA3H C 3THUM OOBSCHSTDH, UTO TAKOE YCIOBHUE U
3aKJIIOYEHUE TEOPEMBI, Kakasg TeOopeMa Ha3bIBACTCS
0o0paTHOM 1O OTHOIIEHHWIO K JIaHHOM TeopeMe;
OOBSCHATH, B UEM 3aKIIIOYAEeTCs] METOJ| JI0Ka3aTelbCTBa
OT MPOTUBHOTO: (POPMYIHUPOBATH U JOKA3bIBATh TEOPEMBI
00 yrmax ¢ COOTBETCTBEHHO MapaUIebHBIMU U
MIEPIIEHIUKYJISPHBIMU CTOPOHAMH; IPUBOJUTH IPUMEPHI
WCIIOJB30BAHMSL 3TOTO0 METOJA; pemarb 3aJa4yd  Ha
BBIYMCIICHHE, T0KA3aTENbCTBO U MOCTPOCHUE, CBSI3aHHBIC C
NapaJuIeIbHBIMU PSIMBIMH

I'nasa V. CooTHOIEHUS] MEXKTY
CTOPOHAMH H yIjIaMH
TPeyroJjbHHUKA

Cymma yriioB
TpEyroJbHUKA
CooTHOLIEHUS MEXTY
CTOPOHAMH U YIJIaMH
TPEyroJIbHUKA
Kontponbnas padora Ne 4
[IpsimoyrobHbIE
TPEYroJIbHUKH
IToctpoenue
TPEYroJibHUKA 0 TPEM
3leMEeHTaM

Pemenune 3agau
Kontposbras padora Ne 5

@opMyaMpoOBaTh U J0Ka3bIBATH TEOPEMY O CyMME YIJIOB
TpeyrojbHUKa H €€ CIeACTBUE O BHEIIHEM YIJie
TPEYroJIbHUKA; MIPOBOJIUTH KJ1accu(UKaIIIO0
TPEYroJbHUKOB MO yriiaMm; popMyaupoBaTh U JOKa3bIBaTh
TEOpPEMY O COOTHOIICHHSIX MEXJY CTOPOHAMHU M yrilaMu
TpeyrojibHUKa (MpsiMO€ M OOpaTHOE YTBEPXKIACHUS) H
clencTBuss U3 He€, TEOpeMy O  HEpaBEHCTBE
TPEyTroJIbHUKA; dbopmynupoBaTh U JJOKa3bIBaTh
TEOpPEMbl O CBOMCTBAX MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB
(TIpAAMOYTOJIBHBIN TpeyroiabHUK ¢ yriaom 30°, mpu3HaKu
paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB);
dbopMynMpoBaTh OMpPEEIICHUsI PACCTOSHUS OT TOYKHU [0
npsSIMOiA, paccTostHus MEXIy  MapajelbHbIMU
OpsSMBIMHU;  pemaTh  3aJadd  Ha  BBIYUCIICHHE,
JOKa3aTeNbCTBO W IOCTPOEHUE,  CBA3AHHBIE  C
COOTHONIICHUSIMH  MEXAYy  CTOPOHAMH H  YrJamu
TPEYTrOJIbHUKAa U PACCTOSHUEM MEXAYy NapauielbHBIMU
OpSIMBIMU, TP HEOOXOTUMOCTH TPOBOJAUTH MO XOIYy
pellleHus JIOTIOHUTENbHbIE MOCTPOCHUS, COIOCTABIATH
MOJY4YEeHHBIN pe3ynbTaT ¢ YCIOBHEM 3aJjauu, B 3ajadax
Ha TIOCTPOCHHE UCCIIeIOBATh BOZMOXKHBIE CITy4an

IToBTOopenne. Pemenue
3aaa4




8 kiacc

Howmep Conepxxanne matepuana | Koum- XapakTepucTuKa OCHOBHBIX BUIOB
napa- YECTBO NESATENbHOCTH YUEHHKA (Ha ypOBHE
rpaga 4acoB y4eOHBIX ACHCTBUII)
IloBTOpeHue marepuana 7 Kiacca 1
I'nmaBa V. YeTbIpéxyrojibHUKH 7 OOBsICHATH, YTO TAaKOE JIOMaHasi, MHOTOYTOJIbHHK, €To0
MHOTroyrojibHUKU BEPIIMHBI, CMEXKHBIE CTOPOHBI, IUArOHAIHU, U300paKaTh
[Tapannenorpamm u U pacrno3HaBaTb MHOIOYIOJbHUKM Ha  4epTexax;
Tpanenus IOKa3bIBATh  AJIEMEHTHI MHOTOYTOJIbHHKA, ero
[IpssMOYyroIbHUK, BHYTPEHHIOI0O M BHEIIHIOK 00JacTH; (OpMYyIUpOBATH
pomO, KBajapar OTIPE/ICIEHUE BBINYKJIOr0 MHOTOYTOJbHUKA; U300paxarhb
Pemenue 3anau U pacmo3HaBaTh  BBIIYKJIBIE M HEBBINIYKIbIE
KontponsHas padota Ne MHOTOYIOJIbHUKH; (opMynupoBaTh U JOKa3bIBaTh
1 YTBEPKICHUS 0 CyMMe YIJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKa W CyYMME €ro BHEUIHUX YIJIOB;
OOBSCHSATD, KaKue CTOPOHBI (BepIIMHBI)
YeThIPEXYTOJbHUKA HA3bIBAIOTCSI  MPOTHUBOMNOJIOKHBIMU;
(bopmynupoBaTh oTpeieNIeHUs napajesnorpamma,
Tpanenuy, paBHOOEAPEHHON U MPSAMOYTOJIbHON Tpaneuui,
NpsIMOYrojibHUKa, pom0Oa, KBajapara; H300pakaTb U
pacro3HaBaTh 3TH YETBIPEXYTOJbHUKH; (HOPMYIUPOBATH
W J0Ka3blBaTh YTBEPXKJAEHUsS 00 HX CBOWCTBAX H
NMpU3HaKax; pemarb 3ajJayd Ha  BBIYHCICHUE,
JI0KA3aTelbCTBO U IOCTPOEHHE, CBSI3aHHBIE C 3TUMU
BUJAMHU YETHIPEXYTOJIbHUKOB; OOBSICHATh, KaKHe JBE
TOYKM HA3bIBAIOTCS CHUMMETPUYHBIMH OTHOCHUTEIBHO
npsMoi (TOYKH), B KakoM ciydae (urypa Has3bpIBaeTCs
CHUMMETPUYHOU
I'nasa VI. Ilnomannb 7 OOBsICHATh, KaK MPOU3BOJAUTCA H3MEPEHHE ILIonaaen
[Tnomane MHOTOYTI'OJIbHUKOB, KAKH€ MHOTOYTI'OJIbHUKH Ha3bIBAKOTCS
MHOTOYTOJIbHUKA PaBHOBEIMKMMM U  Kaku€  pPaBHOCOCTABIECHHBIMU;
[Tnomann (GopMynupOBaTh OCHOBHBIE CBOMCTBAa IUIOIIAJEH M
napajiesnorpaMmma, Tpe- BBIBOJIUTh C MX IOMOIIbIO (OpMyJbl IuIOLIajei
YroJIbHUKA U Tpareuuu IOpSAMOYTOJIbHUKA, —MapajuiejiorpaMMma, TpeyrojbHHKa,
Teopema [Iucgaropa Tpamneuuu; (popMyJIupoBaTh U JOKa3bIBaTb TEOpPEMY 00
Pemenue 3agau OTHOIIEHUHU IUIOIIAJeH TPEeYroJbHUKOB, HMMEIOLUX I10
KonTtposnpHast padota Ne 2 paBHOMY yriy; (GOPMYJIHPOBATh U J0Ka3bIBaThb TEOPEMY
[Mudaropa u obparnyto eii; BIBOgUTH hopmyny ['epona
JUId  IUIOUWIAAM TPEeYrojibHMKA; pelaTrh 3ajJayd  Ha
BBIUMCIEHUE M  JIOKA3aTeNIbCTBO,  CBA3aHHBIE  C
dopmynamu rontaneit u reopemoii [ugaropa
I'masa VII. Ilogo0ubie 9
TPeyroJibHUKHU
1 Onpenenenue Nog00HBIX OOBSACHATH MOHATHE MPOMNOPLUUOHATBLHOCTH OTPE3KOB;
TPEYroJbHUKOB dopmynupoBaTh OTIpeeNeHUs 0JT0OHBIX
ITpu3zHaku noo0us TPEYTrOJIbHUKOB " ko3¢ puIreHTa nojioous;
TPEYroJIbHUKOB (GopMynMpoBaTh U J0Ka3bIBaTh TEOPEMBbl: 00 OTHOIIEHUHU

KonTtponrHas padora Ne 3
[Ipumenenue nomobus K
JI0Ka3aTeNbCTBY TEOPEM U
PELIEHHIO 3a1a4
CooTHOILIEHUS MEXTY
CTOpOHAMHU U yriamu
NpSAMOYTOJIBHOIO Tpe-
yTOJIbHUKA

KonTtponpHas padora Ne 4

wiom@aaed MoJ0OHBIX TPEYroJbHUKOB, O MpPHU3HAKAX
nono0us  TPEYroJbHUKOB, O  CpeaHed  JHUHUH
TPEYroJbHUKA, O TIEPECEYCHUH MEIMAaH TPEYroJbHHUKA, O
NPOMOPIHOHANBHBIX ~ OTpPe3Kax B MPSIMOYTOJIEHOM
TPEYrOJIbHUKE; OOBSICHITH, YTO TAKOE METOJ MOA00HS B
3aladyaXx Ha TMOCTPOEHUWE, W MPHUBOIUTH MPHUMEPHI
NPUMEHEHUS AITOTO METOJa; OOBSICHATH, KaK MOMKHO
UCIIOJb30BaTh CBOWCTBA MOJOOHBIX TPEYrOJbHHUKOB B
M3MEPUTEIbHBIX PaboTax Ha MECTHOCTH; OOBSICHSITH, KaK




BBECTH TNOHSATHE MMOAOOMS Ui TNPOU3BOJIBHBIX (UTYD;
dbopMynupoBaTh ONpPEACNICHUS ©  HLIIOCTPUPOBATH
NOHATUSL CHHYCa, KOCMHYCAa M TaHI'€HCAa OCTPOTO yria
HIpSAMOYIOJIBHOIO TPEYrOJbHUKA; BBIBOAUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO W 3HAYCHUS CHUHYCA,
KOCHHYCa M TaHreHca minsa yrioB 30°, 45°, 60°; pemarhb
3a/la4uM, CBsI3aHHBIC C TMOJ00MEM TPEYrOJbHHKOB, IS
BBIUMCIICHUS 3HAYEHUNW TPUTOHOMETPUUYECKUX (YHKIUM
HCII0JIB30BAaTh KOMIIBIOTEPHBIE IIPOTPAMMBI

I'naBa VIII. OkpyxHocTh

KacarenbHas k
OKPY>KHOCTH
LenTpaiibHbie U
BIHUCAHHBIC YTJIIbI

Yetsipe 3amedarenbHbIe
TOYKH TPEYTOJIbHUKA
Bnoucannas u omucaHHas
OKPY>KHOCTH

Pemenune 3amau
KounTtponbnas padora Ne 5

UccnenoBath B3aMMHOE  pacroJIOKEHHE TMPAMONM U
OKPYXHOCTH,; dbopMynHpoBaTh oTpeaeeHne
KacaTebHOM K  OKpYXHOCTH; (OpMyIUpOBaTH U
JIOKa3bIBaTh TEOPEMBI: O CBOWCTBE KacaTeJIbHOU, O
MpU3HAKe KacaTeIbHOW, 00 OTpe3Kax KacaTeJlbHBIX,
OPOBEIEHHBIX U3 OJHOM TOYKH; (POPMYIUPOBAThH
MOHATUS ILIEHTPAJIBHOTO YIJIa M TPaJyCHOW MeEphl IyTH
OKPYKHOCTH; (GOPMYJIMPOBATh U JOKA3bIBaTh TEOPEMBI: O
BIIMCAaHHOM  yIje, O TMPOU3BEJICHUU OTPE3KOB
MepeceKaroImuxcst Xopa; GopMyIupoBaTh U JI0Ka3bIBaTh
TEOPEMBI, CBA3aHHBIC C 3aMCUYATCIIBHBIMHU TOYKaMH
TPEYTOJIBHUKA: O OUCCEKTPHUCE yTia U, KaK CJIEJICTBHE, O
MepeceYeHn OMCCEKTPUC TPEYTOIbHUKA; O CEPEIUHHOM
MEePNEHIUKYISIpe K OTPEe3Ky H, Kak CJEJACTBHE, O
IIEPECEYCHUN  CEPENUHHBIX  MEPIEHIUKYIAPOB K
CTOpOHaM  TpPEYroJbHHKAa; O T[EPECeUYCHUU  BBICOT
TPEYroJIbHUKA, dbopMynupoBaTh OTIpeeTICHUS
OKPY)KHOCTEH, BIUCAHHOM B  MHOTOYIrOJBHHK H
OTIMCAaHHOW OKOJIO MHOTOYTOJIbHHKA; (POPMYJIHPOBATH U
JIOKa3bIBaTh TEOPEMbI: 00 OKPYKHOCTH, BIHUCAaHHOU B
TPEYroJIbHUK; 00 OKPYXHOCTH, OIHUCAaHHOM OKOJIO
TPEYroJbHUKA; O CBOMCTBE CTOPOH OMHCAHHOTO YEThI-
pEXYrolbHUKA; O CBOICTBE YIJOB BIHCAaHHOTO
4eThIpEXYroJIbHUKA; pellaTh 3aJaud Ha BBIUKCICHUE,
JOKa3aTeNbCTBO M IMOCTPOEHHE,  CBSI3aHHBIE  C
OKPYXHOCTBIO, BIIMCAaHHBIMU u O CaHHBIMU
TpeyroJibHUKaMu u YEeThIPEXYTOJIbHUKAMMU
UCCIIeIOBaTh CBOICTBAa KOH(UTYpalUl, CBA3aHHBIX C
OKPYXKHOCTBIO, C TOMOIIbIO KOMITBIOTEPHBIX TPOTPAMM

IToBTOopenne. Pemenue 3axa4




9 KkJjacc

Howmep Conepxanne matepuana | Komum- XapakTepucTuKa OCHOBHBIX BUIOB
napa- YECTBO NESATENbHOCTH YUEHHKA (Ha ypOBHE
rpaga 4acoB y4eOHBIX ACHCTBUII)
IToBTOpEHME Kypca reoMeTpuu 8 1
Kjacca
I'naa | X. BekTopbl 6 @opMyJIMpOBaTh  ONPENEICHUS W  WUIIOCTPUPOBATH
[TonsiTue BexTopa HNOHSTHS BEKTOPA, €T0 JJINHbI, KOJUIMHEAPHBIX U PaBHBIX
CrnosxeHue u BblUUTaHUE BEKTOPOB; MOTUBHMpPOBAaTb BBEJCHUE TMOHATHH U
BEKTOPOB JeNUCTBUI, CBA3AHHBIX C BEKTOPaMH, COOTBETCTBYIOLIUMU
YMHOXEHHE BEKTOpa Ha npuUMepaMu, OTHOCAIIMMUCA K (PU3NIECKUM BEKTOPHBIM
yucno. Ilpumenenune BEJIMUMHAM; IPUMEHATh BEKTOPbI U ACUCTBUS HaJ HUMHU
BEKTOPOB K PEIICHUIO IPU PELIEHUH F€OMETPUYECKUX 3a1au
3amau
KonTtponsnas pabora Ne 1
I'naBa X. Meroa koopauHaT 4 OOBACHATH U WILTIOCTPUPOBATH MOHATHUS TPIMOYTOJILHOM
Koopaunats! BekTopa CUCTEMBl KOOPJIMHAT, KOOPAWHAT TOYKU U KOOPAUHAT
[IpocTeitmue 3anauu B BEKTOpa; BBIBOJUTh M HCIOJb30BAaTh MNPU PEUICHUU
KOOpJMUHATaX 3a7a4 (GopMyJibl KOOPAMHAT CEPENMHBbI OTPe3Ka, UIMHBI
YpaBHEHUs! OKPY>KHOCTH BEKTOpa, pacCTOSHUS  MEXIy JIByMs  TOYKaMH,
U IPSIMOU YPaBHEHHUS OKPYKHOCTHU U IPAMOU
Pemenne 3anau
KonTponbnas padora Ne
2
I'naBa XI. CooTHOLIEHHS MeXKTY 7 @opmynupoBaTh M WUIIOCTPUPOBATh  ONpPEICIICHUS
CTOPOHAMM M yTJIAMHU CHHYCa, KOCHHYCa, TAHI'€HCa U KOTaHIreHca yrioB oT 0 110
TpeyrojbHuka. CkajasipHoe 180°;  BBHIBOAWTH  OCHOBHOE  TPUTOHOMETPHUYECKOE
npou3BeJeHue BEKTOPOB TOKJIECTBO U (OpMyIbl MpUBEAEHUS; POPMYIUPOBaTh U
CuHyc, KOCHHYC, JIOKa3bIBaTh ~ TEOPEMbl  CHHYCOB U  KOCHHYCOB,
TaHIe€HC, KOTAaHT'€HC yria IPUMEHATh HMX IPU  PEIICHUH TPEYTOJIbHUKOB;
CooTHOLIEHUS MEXY OOBSICHATH, KAaK MHCIOJB3YIOTCS TPUTOHOMETPUYECKUE
CTOPOHAMHU U Yriamu (GopMynbl B H3MEpHUTENbHBIX paboTax Ha MECTHOCTH;
TPEyroJbHUKa (GopMyIMpOBaTh ONPEEICHUs yria MeXJy BEeKTOpaMu
CkansipHoe U CKaSIPHOIO IIPOU3BEACHUS BEKTOPOB; BBIBOJIUTH
IIPOU3BEECHUE BEKTOPOB bopmyny CKQJISIPHOTO IPOU3BEICHUS yepes
Pemenue 3agau KOOPJMHATHI BEKTOPOB; (POpMyIHpoBaTh 1 0OOCHOBBIBATH
KonrtponbHas pabora Ne 3 YIBEpPXKJIECHUE O CBOMCTBaX CKAJIAPHOIO IIPOU3BEICHUS,
UCIIOJIb30BaTh CKaJsIPHOE MPOU3BEIEHUE BEKTOPOB IPH
pEILIEeHUH 3a/1a4
I'naBa XIl. lanna oxkpy:kHOCTH U 6 dopmynupoBaTh onpeAcIeHue MPaBUIIBHOTO
IUIOIIA/Ab Kpyra MHOTOYrojbHUKa; (OpMYIHpOBATH U  JOKa3bIBaTh
IIpaBusnbHBIE TeopeMbl 00  OKPYXHOCTSAX, OINHCAaHHOW  OKOJIO
MHOTOYTOJIbHUKY J{TuHa IPaBUJIBHOIO MHOIOYTOJIbHUKA M BIMCAaHHOW B HETO;
OKPY)KHOCTH H BBIBOJIUTH U UCHOJIB30BaTh (OPMYJIBI JUIsI BEIYUCICHUS
IJIouiaas Kpyra IJIOIAM IPAaBWIBHOTO MHOTOYTOJIBHUKA, €TI0 CTOPOHBI
Pemenne 3agau U paaMyca BIHMCAaHHOM OKPYKHOCTH; pellaTh 3aJadu
KonTtponpHas padota Ne 4 Ha IIOCTPOEHUE  NPaBWIBHBIX  MHOIOYI'OJIbHUKOB;
OOBSCHSATh MOHATHUS JUIUHBI - OKPYKHOCTH M IUIOIIAAH
Kpyra; BBIBOAUTH (OPMYIBI s BHIYMCICHUS JJTHHBI
OKPYXHOCTH M JUIMHBI AYTH, IJIOMAAU Kpyra U IIOIIaau
KPYroBOT'O CEKTOpa; MPHUMEHSATh 3TU (OPMYJBI INpHU
pelIeHny 3a/1a4
I'masa XIII. IBnxenus 3 OOBACHATH, YTO Takoe OTOOpa)keHHE IUIOCKOCTH Ha

[TonsTHE NBUKEHUS
[TapaynenbHbIil IEpeHoc U
IIOBOPOT

ce0s M B KaKOM ciy4yae OHO HAa3bIBAETCS JBHKEHUEM
IUIOCKOCTH; OOBSCHATH, YTO TaKO€ OCeBas CUMMETpHS,
LEHTpaJIbHAsl CHUMMETpPHs, MapaJljIebHBIM IIEPEHOC U




Pemenue 3anau

MOBOPOT; OOOCHOBBIBATH, UYTO OJTH OTOOpaKEHUs
IIJIOCKOCTHU Ha ce651 ABIIAKOTCA JBUXCHUAMU,
O6'b$ICHSITB, KaKOBa CBiA3b Me)KZ[y ABUXKCHUAMU U
HAJIOXKCHUAMMU I/IJIJ'IIOCTpI/IpOBaTb OCHOBHBIC BHUIbI
I[BPI)KGHI/Iﬁ, B TOM 4YHCJIC C IMIOMOIIBIO KOMHBIOTepHLIX
poTrpaMm

I'maBa X

IV. Hauanbuble cBeeHUA U3

CTEPEOMETPUH

MHororpaHHUKH
Tena u noBepxHoOCTH
BpallleHUs

OOBsCHATH, YTO TaKOe MHOTOTPAaHHHK, €ro TI'paHH,
pé€Opa, BepIIMHBI, AWArOHAIW, KAKOW MHOTOTPAHHHK
Ha3bIBAETCS BBIIYKJIBIM, YTO TaKo€ N-yroJibHas mpusMa,
e€ ocHOBaHMs, OOKOBBIE TpaHH u OOKOBBIE PEOpa, Kakas
IIpU3Ma Ha3bIBACTCs NPSAMOW M KakKas HAKJIOHHOW, 4YTO
Takoe€ BbICOTAa IMPU3MBbI, Kakas IpU3Ma Ha3bIBAeTCs
napassesenune oM u KaKoi napajuiesIenune
Ha3bIBa€TCA  MPSAMOYroJbHBIM;  (OPMYIUpPOBaTh U
000CHOBBIBATh YTBEPXKJIEHUS O CBOWCTBE JHMaroHaJIeH
napajulesienunena M O KBajgpaTe  JMaroHaiu
OPSIMOYTOJIHOTO —MapajuleNienunesa; OObSICHATb, 4YTO
Takoe O00BEM MHOTOTpaHHHMKA; OOBACHATH, KaKOM
MHOTOTPAaHHHUK Ha3bIBAa€TCAd MNHUPAMHUIO0M, UYTO TaKoe
OCHOBaHMe, BeplInHa, O0OKOBbIE IpaHu, OOKOBbIE pEOpa 1
BbICOTAa NUPAMMJIBL, Kakas NUpaMuja Ha3bIBaeTcs Ipa-
BUJIbHOM, YTO Takoe amodema MNpaBUIBLHON HUpPaMUJBL,
OOBSCHATH, KAaKO€ TEJO Ha3bIBAETCA LMIUHIPOM, 4YTO
TaKO€ €ro och, BBICOTa, OCHOBaHMUs, paguyc, OOKOBas
MMOBEPXHOCTh,  oOpa3zyromiue, pa3BEPTKa  OOKOBOI
MOBEPXHOCTH, KAKUMH (HOPMYIIaMH BBIPAKAIOTCS 00BEM 1
MJI011a/Ib OOKOBOM MOBEPXHOCTHU ITUIMHJPA; OOBSICHATD,
KaKoe TEeJI0 Ha3bIBAaeTCsl KOHYCOM, YTO TaKOE€ €ro OcCh,
BBICOTA, OCHOBaHHWE, OOKOBas IMOBEPXHOCTh, OOpa3yro-
mue, pa3BépTKka OOKOBOM  TMOBEPXHOCTH, KaKUMH
dbopmynamMu BbIpakaloTcs 00BEM KOHyca M IUIOIIAAh
OOKOBOIW IMOBEPXHOCTH; OOBSACHATH, KaKas MOBEPXHOCTH
Ha3bIBaeTCcs cPepoil M Kakoe TeNo Ha3bIBaeTCs IIapOM,
YTO TaKOE paauyc ¥ nuameTp cdepsl (mapa), pacrnosHa-
BaTh Ha PUCYHKax MPU3MY, MMapajliesenure]], NupamMmuuiy,
WINHAP, KOHYC, 1Iap

IToBTOpenue. Pemenue
3agad. O0 akcuomax
IUVIAHUMETPHUH
HToroBast KOHTpOJIbHAS
pabora Ne 5




HopMmbl OLleHKH 3HAHUI, YMEHHH U HABBIKOB YYALIUXCS 10 MaTeMaTHKe.
1. Ouenka nucomeHnHbIX KOHMPONLHBIX PAOOM 00YUAIOWUXCA NO MAMeEMAmMUKe.
OTBET OLICHUBAECTCSI OTMETKOM «5», €CIIn:
e paboTa BBIMOJHEHA MOTHOCTHIO;
® B JIOTUYCCKUX PACCYKJICHUSX U 00O0CHOBAHHH PEIICHUSI HET MPOOEIOB U OMUOOK;
® B pPCIICHUU HET MAaTEeMAaTUYCCKUX OIMMOOK (BO3MOKHA OJTHA HETOYHOCTb, OTIMCKA, KOTOPAast HE
SIBJISICTCS CIICJICTBUEM HE3HAHUS WJIM HETIOHUMAaHUs y4eOHOTO MaTepraa).
OtMmetka «4» CTaBUTCS B CICAYIONIUX CIIydasiX:
e paboTa BBIMOJHEHA MOTHOCTHIO, HO 000CHOBAHMSI IIIATOB PEIICHHS HEJOCTATOYHBI (€CIIH yMEHUE
000CHOBBIBAThH PACCYKIACHHSI HE SIBJISIIOCH CIICIUATBHBIM 00BEKTOM MTPOBEPKH );
e JIOMYIICHHI OJTHA ONTMOKA WITH €CTh 1B — TPU HEJIOYETA B BBIKIIAJKAX, PUCYHKAX, YSPTEkKaX WUITH
rpaduKax (eciau STH BHIIBI Pa0OT HE SBISUIMCH CIIEUATBHBIM 00BEKTOM ITPOBEPKH ).
OtMeTKa «3» CTaBUTCS, ECIIH:
e JIOMYyIIEeHO OoJiee 0HOM OMMOKYU MM 00Jiee IBYX — TPEX HEJIOUETOB B BBIKJIAJIKAX, YEPTEkKaAX WU
rpadukax, Ho oOyuarouiics o0nagaeT 00s3aTeIbHBIMU YMEHUSMU TI0 IIPOBEPSEMO TeMe.

OTMeTKa «2)» CTaBUTCS, ECIIN:
e JIOMYIIEHBI CYIIECTBEHHBIC ONTMOKH, TTOKA3aBIIIKE, YTO 00yJaromuiics He o0anaet oos-
3aTeIbHBIMA YMEHUSMH I10 JAHHOW TeMe B TIOJTHOU Mepe.

Y4uTeTh MOXKET IMMOBBICHTH OTMETKY 32 OPUTMHAILHBIN OTBET HAa BOIIPOC WJIM OPUTHHAIILHOE PEIICHUE
3aJla4uM, KOTOPhIC CBHJICTEIILCTBYIOT O BRICOKOM MaTeMaTHUYECKOM Pa3BUTHH OOYYAOIIETOCs; 32 PEIICHNE
0oJiee cI0KHOM 3a/1a4M WM OTBET Ha 0oJiee CI0XKHBINA BOIPOC, MPeAIoKeHHbIe 00yJaroniemMycs
JIOTIOJTHATEIHHO TIOCIIE BBITOJTHCHUS UM KaKUX-JIMOO IPYTHX 33 aHHM.

2. OueHnKa yCMHbBIX OMEEm 08 00yHalomuxcs no Mamemamuxe.
OTBET OIIECHUBAETCA OTMETKOM «5», €CIIU YUCHHK:
® TIOJIHO PACKPBLI COJIEP)KaHUE MaTepualia B 00beMe, MPeAyCMOTPEHHOM ITPOrPaMMON U YUeOHUKOM;
®  W3JIOKHJI MaTepUasl IPAMOTHBIM SI3IKOM, TOYHO HCIOJIb3Ys MAaTEMAaTHYECKYIO0 TEPMHUHOJIOTHIO U
CHUMBOJIUKY, B OTIPEJICTICHHOM JIOTMYECKON MOCIIeI0BATEILHOCTH;
® TIPaBWIHHO BBITIOJTHWI PUCYHKH, YEPTEKH, TpadUKH, COMMYTCTBYIOIINE OTBETY;
e TI0Ka3aJl yMEHHUE MILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEpPaMU, TPUMEHSTh €€ B HOBOM
CUTYAIIMH TIPH BBITTOJIHECHUHU MIPAKTUICCKOTO 3a/IaHNS;
® IPOJIEMOHCTPHPOBAJ 3HAHNUE TEOPUU PaHEE U3YUYCHHBIX COMYTCTBYIOIIUX TeM, COOPMUPOBAHHOCTH U
YCTOMYHMBOCTH MCTOJIB3YEMBIX ITPU OTBETE YMEHHUM M HABBIKOB; OTBEUYAJI CAMOCTOSTEIBHO, 0€3
HaBOJIAIIUX BOTIPOCOB YUUTEIIS;
® BO3MOXHBI OJ]HA — JIB€ HETOYHOCTHU ITPH OCBEIICHUE BTOPOCTEIICHHBIX BOIIPOCOB MJIU B BBIKJIA/IKAX,
KOTOPBIE€ YUCHHUK JIETKO UCIIPABHII TIOCIIC 3aMEYAHHS YIUTEIIA.
OTBeT OLICHUBACTCS OTMETKOM «4», €CIIn:
® YIOBIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OLIEHKY «5», HO IIPH 3TOM UMEET OJIUH U3
HEJOCTAaTKOB: B U3JIOKEHUH JIOMYIIEHBI HEOOIbINe MPoOesbl, HE HCKa3UBIIEe MAaTEMAaTHIECKOE
coJiep’KaHue OTBETA; AOMYIIEHBI OJUH — IBa HEJ0UETa MPU OCBEIIEHUU OCHOBHOTO COJICP KAHUS
OTBETa, UCIPABIICHHbIC MOCIIE 3aMEUYAHUS] YUUTES;
e JIOMYIIEHHI OIMOKa UK 60JIee IBYX HEJ0YETOB MPHU OCBEIICHUH BTOPOCTETIEHHBIX BO- IPOCOB WJIH B
BBIKJIQ/IKaX, JIETKO MCIPABJICHHBIE MOCIIE 3aMEUaHUs YUUTETIS.
OtmeTka «3» CTaBUTCS B CIEAYIONINX CIyJasiX:
® HEMOJIHO PAaCKPBITO COJEpKAHUE MaTepHala (coAepKaHue U3N0KeHO (parMeHTapHO, HE BCEr/ia
MOCJIeIOBATENHHO), HO TIOKa3aHO 001Iiee TOHUMaHUE BOMPOCca U MPOAEMOHCTPUPOBAHBI YMEHHS,
JOCTAaTOYHBIE JIIsl YCBOCHHUSI IPOTPAaMMHOTO MaTepuaina (onpeaeneHsl « TpeboBaHusIMHU K
MaTeMaTH9YeCKOM MOATOTOBKE YUAIIUXCs» B HACTOAIIEH IporpaMMe 1o MaTeMaTHKe);
® UMETHUCh 3aTPYAHEHUS WIH JIOMYIIEHBI OITMOKH B OMIPEICICHUH MaTeMaTHUeCKON TepMUHOJIOTHH,
YyepTekax, BBIKJIAKaX, UCIIPABICHHBIE MOCIE HECKOIBKUX HABOISIIIUX BOIIPOCOB YUH TEJIS;
® YUYEHHUK HE CIPABHWIICA C MPUMEHEHHUEM TEOPHH B HOBOU CUTYaIlUU MIPH BBHITIOTHEHUH MPAKTUIECKOTO
3aJlaHusl, HO BBITIOJHIII 33JJaHUs 0053aTEIHHOTO YPOBHS CII0KHOCTH T10 JTaHHOU TeMe;
® [IpU JOCTATOYHOM 3HAHUU TEOPETUUECKOTO MaTepHalia BhISBICHA HEAOCTATOUHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI W HaBBIKOB.
OtMmeTKa «2» CTaBUTCS B CIEAYIOUIUX CIIydasiX:



® HE PacKpbITO OCHOBHOE COJIepKaHHe yd4eOHOT0 MaTepHaa;

e 00HApY)XEHO HE3HAHHE YUYCHUKOM OO0JIbIIeH WM Hanboiee BAKHOW YacTH y4eOHOTO MaTepHara;

® JIOMNYILEHBI OMKOKHU B ONPECICHUH MOHSITHM, IPU UCIIOJIb30BAHUU MAaTEMaTUYECKON

TEPMHHOJIOTHH, B PUCYHKAX, YepTexkax WK rpadukax, B BEIKIAIKAX, KOTOPbIE HE UCTIPABIICHBI
I10CJIE HECKOJIBKMX HaBOSALIMX BOIIPOCOB YUUTEISL.

3.0owan knaccugpuxkayus ouiuooK.
[Tpu orieHKe 3HAHWM, YMEHHUI ¥ HABBIKOB YJAIIUXCS CICAYST YIUTHIBATh BCE OMUOKH (TpyOble 1 HETpyObIe)
W HEJOYETHI.
3.1. I'pyObIMHU CUUTAIOTCS OMIMOKH: HE3HAHHE OTIPECIICHHSI OCHOBHBIX TOHSATHIA, 3aKOHOB, TIPaBUIL,
OCHOBHBIX MOJIOKEHUN TEOPUH, He3HaHUE (POpMYII, OOMETPUHSITHIX CHMBOJIOB 0003HAYCHU BEJIMYHH,
eAVHUI] UX U3MEPEHUS; He3HAHNE HAMMEHOBAHUMN €IMHUI] U3MEPEHUS; HEYMEHUE BBIJCIUTD B OTBETE
IJIaBHOE; HEYMEHUE MPUMEHSTH 3HAHUS, aJITOPUTMBI JUJIsl PEIICHUS 3a/1a4; HEYMEHHUE JIelaTh BEIBOBI U
00001IeHNs; HEYyMEHUE YUTATh U CTPOUTH rpauKu; HEYMEHHE TI0JIB30BAThCS TIEPBOMCTOUYHHKAMH,
y4eOHUKOM M CIIPAaBOYHHUKAMU; NTOTEPSl KOPHSI MM COXpaHEHHE MOCTOPOHHEr0 KOpHs; 0TOpachiBaHue 6e3
00BSICHEHUH OJTHOTO U3 HUX; 60 paBHO3HAYHbBIE UM OIIMOKH; BEIYUCIUTEIHHBIC OIITMOKH, €CIIM OHU HE
SIBJISIFOTCSI OMUCKOM; Tornyeckue omnoku. 3.2. K HerpyObIM omnOKkaM ciielyeT OTHECTU: HETOYHOCTh
(hopMYITUPOBOK, ONPECIICHUM, MOHATUNA, TEOPUIA, BEI3BaHHAS HEMIOJIHOTOM OXBaTa OCHOBHBIX MTPU3HAKOB
OTIPEIENIIEMOTO MOHATHUS WK 3aMEHOM OJTHOTO - ABYX U3 3TUX NPU3HAKOB BTOPOCTENEHHBIMH; HETOUHOCTh
rpaduka; HepallMOHAJIbHBIA METOJ] peLICHUS 33/1a4 WJIK HEJ0CTATOYHO IPOAyMaHHbIN IJ1aH OTBETa
(HapylIeHue JIOTUKH, IT0IMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMN); HEPAIL[MOHAIbHbIE
METO/1bI pabOThI CO CIIPAaBOYHOM U IPYroM JIUTEpaTypoil; HEyMEHHE peliaTh 3a/1a4k, BHIOIHATh 3aaHUs B
oO1rem BUE.
3.3. Henoueramu sIBISIFOTCS: HEpALIMOHAJIbHBIE IPUEMbI BBIYMCIIEHUH U TpeoOpa3oBaHmii; HeOpexKHOoe
BBITIOJIHEHHE 3aMKCel, YepTexel, cxeM, TpaduKoB.
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