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Pabouast mporpamma paspaboTraHna Ha OCHOBE TPEOOBaHHWI K pe3ysibTaTam
OCHOBHOW 00pa30BaTEIHHOM MPOTrpaMMbl OCHOBHOTO 0011ero oopazoBannst MbOY

«COII N 44» ¢ yuétom nporpamm, BKIIOYEHHBIX B €€ CTPYKTYDPY.

Ilnanupyembie pe3yabTaThbl 0CBOEHHS Y4€OHOI0 NMpeaMeTa

N3ydyenne wMareMatMku 1O  JAaHHOM  IporpaMMe  COCOOCTBYET
(GOpPMUPOBAHMIO Yy Yy4YalIUXCSd JUYHOCTHBIX, METANpPEAMETHBIX M MPEAMETHBIX
pe3yNnbTaTOB  OOy4YEHHs, COOTBETCTBYIONIMX TpeOoBaHusM  DemepansbHOTO
rocyJapCTBEHHOr0 00pa30BaTeIbHOTIO CTaHIapTa OCHOBHOT'O OOLIEro 00pa3oBaHusl.

Crangapt ycraHaBnuBaeT TpeOOBaHMS K  pe3yJbTaTaM  OCBOCHUS
OOy4aroIIMMHUCS OCHOBHOM 00pa30BaTeNbHONM MPOrpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus:

JIMYHOCTHBIM, BKJIFOUAIOLIIUM TOTOBHOCTh M CLIOCOOHOCTh O0yYaromxcs K
CaMOPa3BUTHI0O M JIMYHOCTHOMY CaMOOMPEIEICHUIO, CPOPMHUPOBAHHOCTD HX
MOTHUBAllUM K OOYYEHHIO U IIeJICHANpPaBJICHHOW MO3HABATEIbHOU AEATEIbHOCTH,
CHCTEMBI 3HAYMMBIX COIMAIBHBIX W MEKIUYHOCTHBIX OTHOIICHUH, IIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, OTPa)KalOLIMX JIMYHOCTHBIE M TPa)kJIaHCKHUE MO3ULIHUU B
JeSITEIbHOCTH, COLUANIbHBIE KOMIIETEHIIMH, TPAaBOCO3HAHNE, CITIOCOOHOCTh CTaBUTh
eI U CTPOUTHh KU3HEHHbIC IUIAHBI, CIIOCOOHOCTh K OCO3HAHHUIO POCCHUICKOMN
UJCHTUYHOCTHU B TIOJUKYJIBTYPHOM COLIUYME;

MeTanpeJMeTHbIM,  BKJIIOYAIOIIMM  OCBOCHHBIE  OOYyYarOIIUMHUCA
MEXMPEAMETHBIE TIOHATHSI U YHUBEPCAIbHbIE YUeOHbIe NEHCTBUS (pErysITUBHbIC,
NO3HaBaTeJIbHbIE, KOMMYHHMKATHUBHbBIE), CIIOCOOHOCTh UX HCIOJb30BaHUS B
y4eOHOHM, TMO3HABaTEIbHOM W COLMAIBHOW MPAaKTUKE, CaMOCTOSITEIbHOCTh
IUTAHUPOBAHMS M OCYIIECTBICHUS yUeOHON NeATEIbHOCTH U OpraHu3aliy y4eOHOTo
COTPYJHHUYECTBA C IMEJaroraMd U CBEPCTHUKAMH, TIOCTPOECHUE WHAMBHUAYAIbHOM
00pa3oBaTeIbHON TPAEKTOPUH;

NpeAMeTHBbIM, BKJIIOYAIOIMIMM OCBOCHHbIE OOy4YalOIIMMHUCA B XOJ€

M3Yy4YeHUs Y4eOHOTO MpeaMeTa YMEeHUs, cuenupuieckue s TaHHOW MpeIMeTHON
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o0acTu, BUABI JEATEIBHOCTH IO MOJyYEHHUI0O HOBOTO 3HAHUS B paMKax y4eOHOTO
npeaMeTa, ero mpeoOdpa3oBaHUIO U MPUMEHEHHUIO B yU€OHBIX, YI€OHO-TIPOCKTHBIX U
COLIMAJIbHO-TIPOEKTHBIX CUTYalUsiX, (POpMUPOBaHME HAYYHOTO THUIIA MBIILJICHUS,
HAyYHBIX MPEICTABICHUA O KIKOYEBBIX TEOPUSAX, THUHAX M BHUJAX OTHOILUEHUH,
BJIAJICHUE HAYYHOM TEPMHUHOJOTHEHN, KIIOYEBBIMU TOHATUSAMH, METOJAMHU U
MIPUEMAMH.

JIn4HOCTHBIE pe3yabTaThl OCBOCHHSI OCHOBHOI 00pa3oBaTeJbHOM
NMPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUSA T0JIKHBI OTPAKATh.

1) BocnuTaHue POCCUMCKON Tpa)KAaHCKON WIAECHTUYHOCTH: NATPUOTU3MA,
yBakeHUs K OTedecTBy, NMPOIUIOE M HACTOSAIIEE MHOTOHAIIMOHAIBHOTO HApoIa
Poccuu; oco3HaHue CBOEM 3THUYECKOW NPUHAIEKHOCTH, 3HAHNE UCTOPHH, A3BIKA,
KYJBTYpbI CBOETO HApOJa, CBOETO Kpas, OCHOB KYJbTYPHOTO HACJEIHs HapOIOB
Poccum u denoBeuecTBa; yCBOCHHME TI'yMAHUCTHUYECKUX, JAEMOKPATHYECKUX U
TPaJULIMOHHBIX LEHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCUICKOTO  OOILECTBa;
BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH U J10Jira nepes PoauHoi;

2) ¢popmMupoBaHUE OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHUIO, TOTOBHOCTU U
CIIOCOOHOCTH O0YyYarolMXcsi K CaMOpPa3BUTUIO U CaMOOOPa30BaHUIO HAa OCHOBE
MOTHBAllUM K OOYYEHUI0 U TO3HAHWIO, OCO3HAHHOMY BBIOOPY U IOCTPOCHHIO
JanbHENIIe MHANBUAYATbHOM TPAEKTOPUHN 00pa30BaHus Ha 0a3e OPUECHTUPOBKU B
Mupe npodeccuii 1 TpodecCHOHATBHBIX MPEANOYTEHUNH, C YYETOM YCTONYMBBIX
NO03HABaTEJIbHBIX MHTEPECOB, a TAK)K€ Ha OCHOBE (DOPMUPOBAHUS YBAKHUTEIHLHOTO
OTHOUIEHUS K TPYY, Pa3BUTHS OIbITA YHACTUS B COUMATBHO 3HAUUMOM TPY/IE;

3) ¢dopmupoBaHHE LIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUSI HayKd M  OOILECTBEHHOW MPaKTHKH,
YUUTBHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE€ MHOrooOpazue
COBPEMEHHOT'O MUPA;

4) ¢opMupoBaHUE OCO3HAHHOTO, YBAXXUTEIHLHOTO U JOOPOXKEIATEIHHOTO
OTHOUIEHUS K IPyrOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO, KYJIbTYPE, SI3bIKY,
BEpe, TPaKJaHCKOM MO3UILUU, K UCTOPUH, KYJIbTYpE, PEJIUTUU, TPAAUIUSAM, SI3bIKaAM,

HCHHOCTAM HapOOd0B Poccuu u HapOoaJ0B MHUpa, TOTOBHOCTHU U CITIOCOOHOCTH BECTH
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JAAJIOT ¢ IPYTUMHU JIFOABMHU U IOCTUTATh B HEM B3aUMOIIOHUMAHUS;

5) ocBO€HHE COIHMAIbHBIX HOPM, MpaBWJI TMOBEACHUS, pojeil u ¢dopMm
COLIMAJIBHOM U3HU B TPyNIax M co00IIecTBaX, BKIOYas B3POCIbIe U COLUATbHBIC
COOOIIIECTBA; y4acTHE B IIKOJIBHOM CaMOYIPABJICHUU U OOIIECTBEHHOMN XU3HU B
npejesiax BO3PaCTHBIX KOMIETEHIIMN C YYETOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX,
COLIMAJIBHBIX U SKOHOMUYECKUX 0COOECHHOCTEH;

6) pa3BUTHE MOPAIBHOTO CO3HAHUS U KOMIETEHTHOCTH B PEIICHUU
MOpPAJIbHBIX MpOOJEM Ha OCHOBE JIMYHOCTHOIO BbIOOpa, (QopMUpOBaHUE
HPaBCTBEHHBIX YYBCTB W  HPABCTBEHHOI'O IIOBEACHMS, OCO3HAHHOIO U
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHBIM MOCTYIKAM;

7) dopMmupoBaHHEC KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIICHHUU |
COTPYIHHYECTBE CO CBEPCTHUKAMHM, AETbMHU CTApIIEr0 M MIIAQJIIErO BO3pacTa,
B3pOCJILIMM B IIpoliecce 00pa3oBaTeNbHOM, OOLIECTBEHHO IOJIE3HOH, y4eOHO-
MCCJIEI0OBATENBCKON, TBOPUYECKON U JPYTMX BUJIOB JEATEIBHOCTH;

8) ¢dopmupoBaHHUE LIEHHOCTH 30pOBOr0 M 0O€30MacHOro o0Opasza >KU3HH;
YCBOCHUE MPABUJ UHJIUBUIYATHHOTO U KOJJIEKTUBHOTO OE30MACHOTO MOBEJCHUS B
YpE3BbIYANHBIX CUTYALMIX, YTPOXKAIOIIMX KA3HU M 30POBBIO JIIOACH, MpaBHII
MOBEJICHHS HA TPAHCIIOPTE U HA JIOPOTax;

9) dbopmupoBaHHEe OCHOB 3KOJOTHYECKOM KYJIbTYPBI, COOTBETCTBYIOILEH
COBPEMEHHOMY YpPOBHIO  DKOJIOTMYECKOTO  MBIIUICHUS, pPa3BUTHE  OIbITa
HKOJIOTUYECKH OPUEHTUPOBAHHOW pe(IIEKCUBHO-OIICHOYHOM U MPaKTHYECKOU
JEATEIIBHOCTH B )KU3HEHHBIX CUTYalIMSIX;

10) oco3HaHue 3HAYEHUS CEMbU B KM3HH YeJIOBEKAa U 00IECTBA, IPUHSTHE
LEHHOCTU CEMEHHOW KU3HU, YBAXXHUTEIbHOE U 3a00TIMBOE OTHOUICHHE K YJIEHAM
CBOEH CEMbH;

11) pa3zBuTHE 3CTETUUECKOTO CO3HAHUS Y€PE3 OCBOCHUE XYJ/I0KECTBEHHOTO
Hacienus HapoaoB Poccnn M Mupa, TBOPYECKOM JAESTENBHOCTH ICTETHYECKOTO
XapakTepa.

MertanpeaMeTHble pe3yJibTAaThbl 0CBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHOM

nporpaMmMmbl OCHOBHOT'O oﬁmero 06p330BaHlflﬂ JOJIZKHbI OTpa)KaTb:
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1) yMeHHe caMOCTOATENBHO OMPEIENATh LEIH CBOET0 00Y4UEeHUsI, CTABUTh U
dbopMyIpoBaTh )1 c€0s1 HOBBIE 3a1a9d B y4eO€ U MO3HABATEIHLHOU IS TEIIBHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBHOM JEATEILHOCTH;

2) yMEHHE CaMOCTOSITENIbHO MJIAHUPOBATh MYyTH JTOCTHKEHUS 1I€JIei, B TOM
YuClie aJIbTepPHATUBHBIE, OCO3HAHHO BBIOMpaTh HambOosiee d(PPeKTUBHBIE CIIOCOOBI
penieHust yueOHBIX U NTO3HABATENIbHBIX 33/1a4;

3) yMeHHE COOTHOCUTHh CBOM JACHCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaMH,
OCYHIECTBJISATH KOHTPOJIb CBOCH JIEITEIbHOCTH B MPOIECCE JOCTUXKEHUS pe3yJIbTaTa,
OTIPEETATH CIOCOObI IEUCTBUN B paMKaX MPEAI0KEHHBIX YCIOBHM U TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUM C U3MEHSIONICHCA CUTyallue;

4) yMmeHHEe OIEHHWBATh NPaBUIBHOCTH BBHITIOJIHEHUS Y4eOHOUM 3amaud,
COOCTBEHHBIE BO3MOKHOCTH €€ PEILICHHUS;

5) BnajieHue OCHOBAMH CAMOKOHTPOJIS, CAMOOIICHKH, IPUHSATHS PEIICHUN U
OCYIIECTBJICHUS OCO3HAHHOTO BbIOOpa B Y4eOHOW W  TMO3HABATEILHOM
JEATEIIbHOCTH;

6) yMeHUEe ONpeNeNsiTh MOHATHA, CO3/1aBaTh 000OIIEHMs, YCTaHABIUBATh
aHaJIOTUH, KJIACCU(UIIMPOBATH, CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS U KPUTEPUU
JUIsT KJaccu(uKanuy, yCTaHaBIMBATh MPUYMHHO-CIIEJCTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKOE PACCYXKIEHUE, yMO3akiaoueHne (MHIAYKTUBHOE, JEIYKTUBHOE W TI0
aHAJIOTUH) U JIeJIaTh BBIBOJIHI;

7) ymeHue co3aaBaTh, IPUMEHATh U TPEOOPa30BLIBATH 3HAKU U CUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl peIeHUs YYEOHBIX U MMO3HABATEIIbHBIX 33]1a4;

8) CMBICIIOBOE UTCHHUE;

9) yMeHue OpraHu30BBIBaTH y4e€OHOE COTPYIHMYECTBO U COBMECTHYIO
JEATEIIBHOCTh C YUUTEJEM U CBEPCTHUKAMU; pad0TaTh MHAUBUIYATIBHO U B TPYMIIE:
HAXOJUTh OOIee pElIeHHe W pa3pemaTbh KOH(GIMKTHI Ha OCHOBE COTJIACOBAHUS
MO3UIIMKA U y4eTa HMHTEPecOB; (POpMyIUpOBaTH, apTyMEHTUPOBATh M OTCTAWBATh
CBOE MHCHMUE;

10) yMeHHe 0CO3HAHHO UCIOIb30BaTh PEYEBBIE CPEJCTBA B COOTBETCTBUU C

3a/1auel KOMMYHUKAIIUU JIJI1 BRIPAKEHUSI CBOMX YYBCTB, MBICJIEH U TOTPEOHOCTEM;
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IIJJAHUPOBAHMUS U PETYJISLIUU CBOEH AEATEIIBHOCTH; BJIAJICHUE YCTHOW Y MMCbMEHHOU
pPEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

11) popmupoBanue 1 pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIb30BAHUS
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHonorui (mamee UKT- xommereHun);
pa3BUTHE MOTHBAUMM K OBJIAJCHUIO KYJIbTYpOM AaKTUBHOTO IMOJb30BaHUs
CJIOBapsIMU U JIPYTUMH MOUCKOBBIMUA CHCTEMAMHU;

12) ¢dopmupoBanre u pPa3BUTHE HKOJIOTUYECKOTO MBINIJICHUS, YMEHUE
MIPUMEHSTH €r0 B MO3HABATEJIbHOW, KOMMYHUKATUBHOM, COMAIbHON MPAKTUKE U
npodeccCuoHaTBEHON OpUEHTAITUH.

N3yuenue npeamerHoit obmactu "Maremarnka U uHpopmMaTHKa' TOIKHO
00eCeUnTh:

OCO3HaHHWE 3HAaYEHUSI MaTEMAaTUKU U MHPOPMATUKH B IOBCETHEBHOM KU3HU
YEJI0BEKa;

(opMupoBaHHE MPEICTAaBICHUA O COLMAIBHBIX, KYyJIbTYpHBIX U
UCTOPUYECKHX (DAKTOpPaAX CTAHOBIICHUS MaTEMAaTUYECKON HAYKU;

OHUMaHUE POJIU HH(OPMALIMOHHBIX MPOLIECCOB B COBPEMEHHOM MHUPE;

(opMHpOBaHHME  MPEACTAaBIEHUH O  MareMaTUKEe  Kak  4YacTH
0O0II1eUeI0BEYECKON KYJIbTYPhl, YHHUBEPCAIBHOM SI3bIKE€ HAYKH, MO3BOJISIOLIEM
ONMCHIBATh U U3y4aTh PEAJIbHBIC IPOLECCHI U SBJICHMUS.

B pesynbrare wu3ydeHuss npeamMeTrHod obmactu "MaremaTtuka U
uHpopMaTuka" oOyyarouecs: pa3BUBAIOT JIOTMUECKOE M MaTeMaTH4ecKoe
MBIIIUIEHUE, TIOJIYYalOT MPEICTABICHUE O MATEMATUYECKUX MOJIEIISIX; OBJIAIEBAIOT
MAaTeMaTHYECKUMU PACCYKACHUSMM; ydaTcsl MPUMEHITh MaTEMaTUYECKUE 3HAHUS
IPU pEUIEHUM pA3IMYHBIX 3aJad M OLEHHWBAaTh IIOJYyYEHHBIE PpPE3YyJIbTaThl;
OBJIAJICBAIOT YMEHUSMHU PEIICHMs] Y4EOHBIX 3a/1ay; Pa3BHBAIOT MATEMAaTHUYECKYIO
MHTYULHMIO; TIOJIYYaloT MpeIcTaBIeHe 00 OCHOBHBIX HH(POPMAIIMOHHBIX MPOIeccax
B PEAIbHBIX CUTYaLHSIX.

IIpeaMeTHBbIE pe3yabTAaThl OTPAXKAIOT:

1) dbopMupoBaHue mpeaCTaBICHUN O MaTeMaTHKE KaK O METOJE MMO3HAHUS

)IeﬁCTBHTCHLHOCTH, MO3BOJIAIOIICM OIMMCBIBATH U M3Y4YaTb PCAJIbLHBIC IIPOLICCChI U
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SABJICHUS:

OCO3HAHME POJIM MAaTEMATHKU B pa3BUTUH Poccuu u Mupa;

BO3MO>KHOCTh IPUBECTH MPUMEPHl U3 OTEUYECTBEHHOM M BCEMHUPHOU
HUCTOPUU MAaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE yMEHUU paboTaTh C Y4EOHBIM MAaTEMATHUYECKHUM TEKCTOM
(aHaIM3MpPOBATh, M3BIEKATh HEOOXOAMMYIO HH(OpPMAIMIO), TOYHO M TPAMOTHO
BbIpaXaTh CBOM MBICIA C MNPUMEHEHHWEM MAaTEeMaTHUYEeCKON TEPMUHOJIOTUU U
CUMBOJIMKM,  MPOBOJUTh  KJIaccUPUKalUM,  JIOTUYECKHE  OOOCHOBaHWS,
JTI0Ka3aTeJIbCTBA MATEMATHYECKUX YTBEP KICHHIA:

pEelIeHNE CIOKETHBIX 3aJad ; MPUMEHEHHE Crocoda TOHMCKa pelIeHUs
3aJlayd, B KOTOPOM PACCYXJACHHE CTPOUTCA OT YCIOBHUSI K TPEOOBAaHUIO WM OT
TpeOOBaHMS K YCIOBUIO;

COCTAaBJICHHE IUIaHA PEIICHUS 3aJayM, BBIJCICHUE STalloOB €€ PEUICHUs,
WHTEpIIPETalNs] BBIUHUCIUTEIBHBIX PpE3yJbTaTOB B  3ajlaye, MCCICAOBaHUE
MOJIy4YEeHHOTO pEUICHUs 3a/1auu;

pelIECHUE TOTHYECKUX 3a/1a4;

3) oBiIaEHUE TEOMETPUUYECKUM SI3BIKOM; Pa3BUTUE YMEHHUS HCIOJb30BaTh
€ro JJi1 OMUCAHUs MPEAMETOB OKPY’KAIOIIEr0 MUPA; Pa3BUTHE TPOCTPAHCTBEHHBIX
MPEACTABICHUM, W300pa3UTENbHBIX  YMEHUW, HABBIKOB  T'€OMETPUUYECKHUX
ITOCTPOCHUM:

OTepUPOBAHUE TOHATUAMH: (uUrypa, TOUYKa, OTPE30K, MpsiMas, JIyd,
JIOMaHasi, yroj, MHOTOyTrOJbHUK, TPEYrOJbHUK U  YETHIPEXYTOJbHUK,
NpPSIMOYTOJIBHUK W KBajpaT, OKPYKHOCTb M  KpYyr, MPSMOYTOJbHBIN
napajienenunen, Kyo, map; u3oOpaxkeHHe H3y4aeMbIX GUTYpP OT PYKH U C
MOMOIIIBIO IMHEUKHU U IUPKYJIS;

BBITIOJTHEHUE M3MEPEHUS JUIMH, PACCTOSHHUM, BEJIMYHUH YIJIOB C TOMOIIBIO
WHCTPYMEHTOB JIJIsl U3MEPEHUI JIJTUH U YTJIOB;

4) popMHpoBaHHE CUCTEMATHUUYECKUX 3HAHMM O TUIOCKUX (UTYpax M HX
CBOMCTBAX, MPEACTABICHUN O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJAX; Pa3BUTHE

YMeHI/Iﬁ MOJCIHUPOBAHUA pCAJIbHBIX CI/ITyaI_II/Iﬁ Ha A3BIKC TCOMCTPHUH, HCCIICTOBAHUS
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MOCTPOECHHOW MOJENN C HCIIOJh30BAHUEM TEOMETPUYECKUX TOHSATHH U TEOPEM,
anmapara anreOphl, pEIICHHS TEOMETPHICCKUX U MPAKTUUECKHUX 3a]1a4:

ornepupoBaHUME Ha 0a30BOM YpOBHE MOHSTUSMU: PABEHCTBO (QUTYD,
NapalIeIbHOCTh W TEPHEHAUKYISIPHOCTh TPSIMBIX, YIJIBI MEXAY MPSMBIMH,
NEePHeHANKYJIISAP, HAKJIOHHAs, MPOEKIINS;

IPOBEJICHUE JJOKA3AaTEeNbCTB B TEOMETPUH;

orneprupoBaHue Ha 0a30BOM YpOBHE MOHSATHUSMHU: BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOPa Ha YMCII0, KOOPIUHATHI Ha MIIOCKOCTH;

peleHre 3aJad Ha HaXO0XACHHUE TCOMETPUUYCCKUX BEIWYWH (UTMHA U
paccCTOosIHHME, BEIMUYMHA yTJIa, IUIONIA Ib) IO 00pa3iaM Wik allrfOPUTMaM;

5) pa3BuTHE YMEHUI TPUMEHSTh U3YUYCHHbIE TIOHATHS, PE3YJIbTAThI, METOIbI
JUTSL PEIICHUS 3a7a9 MPAKTHIECKOTO XapaKTepa U 3a7a9 U3 CMEKHBIX TUCIUATLINH C
UCIIOJIb30BAaHUEM TIPU HEOOXOJMMOCTH CIPABOYHBIX MAaTE€pUajoB, KOMIIBIOTEPA,
M0JIb30BATHCS OIICHKON M MPUKHUIKOMN MPU MPAKTUYECKUX pacueTax:

pacro3HaBaHKWE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUI;

OIICHHBAHUE PE3yJIbTATOB BBIUMCICHUN MPHU PEIICHUN TPAKTUYECKUX 3a/1a4;

BBITIOJTHCHHE CPABHECHHMSI YHCETT B PEATBHBIX CUTYAITUAX;

UCIIOJIb30BAHUE YMCIIOBBIX BBIPAKEHUM MPHU PEIICHUH MPAKTUYCCKUX 3314
W 337124 U3 APYTUX y4eOHBIX MPEAMETOB;

peIIcHNEe TPAKTUISCKUX 3a/Jad ¢ MPUMEHEHHEM IIPOCTEHINX CBOMCTB
uryp;

BBINIOJITHEHUE NPOCTEUIIMX NOCTPOCHUH M W3MEPEHWH Ha MECTHOCTH,
HEOOXOMMBIX B PEAIbHOMN KU3HU;

6) dopmupoBanre HHPOPMANMOHHON W AITOPUTMHUYECKON KYIbTYPHI;
dbopMHpOBaHUE TIPEACTABICHHS O KOMITBIOTEPE KaK YHUBEPCATHHOM YCTPOWUCTBE
00paboTku HH(PpOPMAIIUN;, PA3BUTHE OCHOBHBIX HABBIKOB M YMEHHUM UCIIOIH30BaHUS

KOMIIBIOTEPHBIX YCTPOUCTB.






Conep:kaHue Kypca reoMeTpun B 7-9 kiaccax

Conepxanue reoMeTpuud 7-9 KiaccoB OOBEIMHEHO KaK B MCTOPUYECKU
CJIOUBIIUECS TUHUU (T€OMETpUYECKas), Tak U1 B OTHOCUTEIILHO HOBBIE «peaibHas
MaremaTuka». OTIAeNbHO MPECTABICHBI JIMHUS CIOKETHBIX 3a/1ad, UCTOpUYECKas
JIVHUS.

B kypce ycIOBHO MOKHO BBIIEIHTH CIEAYIOLIUE COJEPKATENIBHBIE JIMHUU:
«Harnsaaas reomerpusy», «I'eomerprueckue Gurypbn», «3MepeHne reoMmeTpudeckux
Bennunn», «KoopaunHatey, «Bekropel», «Jlormka m MHOXecTBa», «['eomeTpus B
HMCTOPUYECKOM PAZBUTHUID.

Marepuain, otHocsumiicas kK juHud «HarmsgHas reomeTpus» (3JI€MEHTHI
HATJISIIHOM — CTEPEOMETpPUM),  CHOCOOCTBYET — Pa3BUTHIO  MPOCTPAHCTBEHHBIX
MIPEACTABJICHUN YUYaIIUXCSl B paMKaX U3y4YCHUs INTAHUMETPHU.

Conepxanne pazaenoB «leomerpudeckue ¢urype» u «M3mepeHue
TEOMETPUYECKUX BEIIMYMH» HAIICJICHO Ha TMOJYyYEHHWE KOHKPETHBIX 3HAHUU O
reoOMEeTpUUECKON (PUrype Kak BaKHEHIIEH MaTeMaTUYeCKON MOJEIH ISl ONMCaHUs
oKpy>karoiero mupa. CrucreMaTiueckoe U3y4eHue CBOMCTB FEOMETPUUYECKUX (PUTyp
MTO3BOJIUT PA3BUTh JIOTUYECKOE MBIIUIEHUE U TOKA3aTh MPUMEHEHUE ITUX CBOMCTB
IIPU PELLICHUH 33/1a4 BBIYMCIIUTEIIBHOTO MU KOHCTPYKTUBHOTO XapaKTepa, a TAKKE IpU
PELICHUH ITPAKTUYECKUX 3a1a4.

Marepuan, OTHOCAIIMNCS K COAEpXKATEIbHBIM JUHUSAM «KoOopIuHATB) U
«BexTopb», B 3HAUMTENILHOW CTETEHM HECET B ceOe MEXKIpeJAMETHbIE 3HAHWHS,
KOTOPBIC HAXOASIT MPUMEHEHUE, KAK B PA3JIMYHBIX MATEMATUYECKUX JUCIUIIIMHAX,
TaK U B CMEXHBIX IIPEIMETaX.

Ocobennocteio nuHUU «JlorMka W MHOXECTBa» SIBISETCA TO, YTO
MIPEACTABJICHHBIN 371€Ch MaTEPUAT MPEUMYIIECTBEHHO U3YYaETCs NPU pACCMOTPEHUN
pa3IUYHBIX BONpPOCOB Kypca. COOTBETCTBYIONIMI Marepuail HaleleH Ha
MaTeMaTUYeCcKOe pa3BUTHE ydamuxcs, (GOpMHUpPOBAHME Y HUX YMEHHUS TOYHO,

CXKaToO U sACHO uajiaratb MBICJIHN B YCTHOﬁ 1 MMCbMCHHOM peun.
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Jluana «l'eomMeTpuss B HCTOPHUYECKOM Ppa3BUTUW») IPEIHA3HAYECHA I
dbopmMHpOBaHUS MPEACTABICHUNA O T€OMETPUM KaK YaCTH YEJIOBEYECKON KYIBTYpHI,
JUTst OOIIIETO Pa3BUTHS IIKOJIBHUKOB, JJIs1 CO3/IaHUS KYJIbTYPHO-UCTOPHUUECKOMN CpeIbl
oOy4eHuUsl.

I'eomeTpuyeckue purypol

Durypsl B reOMeTpHH U B OKPYKAKOIIEM MUPe

I'eomeTpuueckas durypa. dopmupoBaHUE IIPEACTABIECHUA O
MeETaIpeMETHOM MOHSATUHU «PUTYpay.

Touka, JmMHHSA, OTPE30K, NpsMasd, Jyd, JIOMaHas, IUIOCKOCTb, YIOJI,
OHcceKkTpuca yria u €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummerpusi reomerpudeckux ¢uryp. LleHTpanpHas cummerpus
T€OMETPUYECKUX (UTYP.

MHOroyrojibsHuKu

MHOroyroipbHuK, €ro 2JJ€MEHTBl W €ro CBOMCTBAa. Pacrio3HaBaHue
HEKOTOPBIX MHOTOYTOJBHHUKOB. Buvinykivlie U HEGbINYKIvble MHO20Y201bHUKU.
IIpaBriIbHBIE MHOTOYTOJIBHUKHU.

TpeyronpHuku. BpicoTa, MeauaHa, OuccekTpuca, CpeaHss JIMHHS
TpEyroJibHUKa. PaBHOOEAPEHHBIH TPEYroJbHUK, €ro CBOWCTBA M TMPU3HAKU.
PaBHOCTOpOHHMY TpEeYronbHUK. I [pIMOYTONBHBIN, OCTPOYTOJIBHBIN, TYTIOYT OJIbHBIN
TPEyTOJbHUKU. BHENHME yribl TpeyroibHUKa. HepaBeHCTBO TpEyTroOIbHUKA.

YerbipéxyronpHuku. [lapannenorpamm, poM0O, NpsMOYrojbHUK, KBajapar,
Tpaneuusi, paBHoOeapeHHas Tpanenus. CBoWicTBa M NMPHU3HAKK MapajuiesiorpaMma,
pom0Oa, mpsIMOYTOJIbHUKA, KBaJIpaTa.

OKpy:XHOCTB, KPYT

OKpy»XHOCTb, KPYT, UX DJIEMEHTHI U CBOMCTBA; LICHTPAJIbHBIE U BIIMCAHHBIE
yrael. KacatenbHast u cexkywas K OKPYXHOCTH, uUx ceoticmea. BnucaHHble U
ONMCAHHBIE OKPYKHOCTHU Il TPEYTOJBHUKOB, YemblpEX)20AbHUKOE, NPAGUIbHBIX
MHO20)201bHUKO8.

I'eomeTpuueckue purypsol B NnpocTpaHcTBe (00bEMHBIE TEIA)
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Mnocozpannuk u ezo snemenmol. Hazeanus MHO20SPAHHUKOG C PA3HbIM
noJnodceHuem u Koaudecmeom cpaneu. IlepBruuHbIe IPEACTABICHNS O NMUPAMHUJE,
napajienenuneae, npusMe, cdepe, mape, HUIMHAPE, KOHYCe, WX DJIEMEHTax U
MPOCTEUIINX CBOWCTBAX.

OTHOICHHS

PaBencTBO uryp

CBoiicTBa paBHBIX TPEYTOJIBHUKOB. [[pM3HaKy paBEeHCTBA TPEYTOJILHUKOB.

IMapajuieIbHOCTH NPAMBIX

IIpr3Haku 1 CBOMCTBA MAPAIIIENBHBIX NIPSAMBIX. AKCUOMA NApailesbHOCmu
Eexnuoa. Teopema @aneca.

IepneHaukyasipHbIe PSIMbIE

IIpsamoit yros. Ilepnenmukyissp Kk mnpsaMou. Haknonnas, npoekuus.
CepenuHHBI  TEpOEHAUKYISAp K  oTpe3ky. (Ceoucmea u  npuzHaxu
nepneHOUKYIAPHOCU.

Ilooobue

IIponopyuonanvuvie ompesku, nooodue gueyp. [lo0ooHble mpey2orbHuKu.
Ilpuznaxu nooobus.

B3aumHoe pacnoJioskeHue psMoil U OKPYKHOCTH, 08YX OKPYHCHOCHIEL.

N3mepeHusi v BbIYMCICHUS

Bean4unbl

[lonsatue Benmuuumubl. J{nuna. M3mepenue nnuubl. EnuHULBL M3MEpeHHS
nnvHbl. Bennunna yrna. ['pagycHas mepa yria.

[Tousatue o miomaau Tockod Qurypel u e€ cBoiicTBax. M3mepenue
romanaen. EnuHuIbI u3MepeHus Iomaiu.

[IpeacraBnenue 00 00bEME U ero cBoiicTBax. 3mepenune o0béMa. EnqnHuiibl
U3MEpeHUs 00bEMOB.

N3mepenusi U BbIYMCIECHUS

HNHCcTpyMEHTBI U1l U3MEPEHUN U MOCTPOCHUN; U3MEPEHUE U BBIUYKUCIICHUE
YTJI0B, JUIMH (pacCcTOsIHUM), Tuiomaaei. Tpuronomerpuyeckue GyHKIIMH OCTPOTO

yria B IPSIMOYTOJIBHOM TPEYTOJbHUKE Tpuconomempuueckue (QyHKyuu mynozo
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vena.  BblUMCIEHHE  DJIEMEHTOB  TPEYTOJIBHUKOB  C  HMCIIOJIb30BaHUEM
TPUTOHOMETPUYECKUX  COOTHOomIEHMU. DopMynsl IUIOMAAM  TPEYrOJIbHUKA,
napajjieiorpaMmMa M €ro 4YacTHBIX BHJOB, (OPMYJbl JJIMHBI OKPYXHOCTH U
wiomanu kpyra. CpaBHeHue W Bbluncienue miomaaeid. Teopema Iludaropa.
Teopema cunycos. Teopema xocunycos.

PaccrosiHus

Paccrosane wmexay Ttoukamu. PaccrossHue OT TOYKH 10 MPSIMOM.
Paccmosnue meaicoy gpueypamu.

I'eomeTpuyeckue mocTrpoeHust

['eomeTpudeckne NOCTpOEHUs IS WIUTIOCTPALIMKA CBOMCTB T€OMETPUYECKUX
uryp.

NHCTpyMEHTBI I8 MOCTPOEHUN: LUPKYJb, JIMHEMKA, YTOJIbHUK.
IIpocmertiuiue nocmpoenus yupkyiem u JUHeKoU: nocmpoerue OUCCeKmpucsl y2id,
NepneHOUKYIapa K NpsAmoll, yend, pagHo2o OaHHOMY,

llocmpoenue mpey2onbHuKo6 no mpém cmopoHam, 08YM CIOPOHAM U YTy
MeHCOY HUMU, CIMOPOHE U 08YM NPUNEHCAWUM K Hell YelaM.

lenenue ompesxa 6 0anHOM OMHOULEHUU.

I'eomeTpuueckue npeodpa3zoBaHus

IIpeoGpazoBanusi

[Tonsitue mpeobpazoBanus. IIpencraBienue 0 MeTanpeIMETHOM MOHSITHH
«peobpaszoBanue». [looobue.

JABuKenust

OceBast 1 LEHTpAJIIbBHAs CUMMETPHS, NOBOPOM U NAPAJLIENbHbIU NEPEHOC.
Kombunayuu oeudsicenuii ha nnockocmu u ux ceoticmaa.

BekTOopbl M KOOPAUHATHI HA IJIOCKOCTH

BekTopsi

[TonsTrie BexTOpa, ACHUCTBUS HaJ BEKTOPAMH, UCIIOIb30BAHUE BEKTOPOB B
busHKe, paznoxcenue 6eKmopa Ha cocmasiaouue, CKaiapHoe npou3seoeHue.

Koopaunarsl
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OCHOBHbBIE TIOHSTHS, KOOPOUHAMbL 6EKMOpPA, PACCMOSIHUE MeHCOY
moukamu. Koopounamer cepeounvl ompeska. Ypasnenus guzyp.

llpumenenue 6exmopos u KoopouHam Ond peuleHus NPoCMeuuux
2eomempuiecKux 3a0adu.

JJIeMEeHTBI JIOTHKHU

Onpenenenue. YTBepkacHUsA. AKCHOMBI M TeopeMbl. Jloka3aTeiabCTBO.
JlokazarenbCcTBO OT MNpOTUBHOrO. Teopema, oOpatHas naHHOM. Ilpumep wu
KOHTPIPUMED.

Bricka3biBaHust

NCcTUHHOCT, ¥ JIOKHOCTH  BbICKa3biBaHUs. (CodicHble U npocmbvie
svickaszviganus. Onepayuu HAO BbICKA3bIGAHUAMU C UCHONb30BAHUEM TOSUYECKUX
CBA30K: U, UlU, He. YCr08Hble 8bICKA3bIBAHUS (UMNAUKAYULL).

Hcropuss MaTeMaTUKHU

Bo3nuknosenue mamemamuxu kaxk Hayku, smansl e€ pazsumusi. OcHogHble
paszoenvt Mmamemamuxu. Beioarowuecs mamemamuxu u ux 6Kiao 6 passumue HayKu.

Lxona I[ughacopa

llosgnenue  memoda  KoopouHam,  NO380AAI0WE20  NEPEBOOUNb
eeomempuieckue ob6vekmol Ha A3bIK ancebpul. llossnenue epaguxos @ynxkyui. P.
Lexapm, 1. @epma.

IIpumepwr paznuunvix cucmem xkoopounam. Om 3emaedenus K 2eoMempuu.
Hugpazop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomenw. Ilocmpoenue
NPABUNILHBIX MHO20)20bHUK08. Tpucekyus yena. Keaopamypa kpyea. I eomempus u
uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYHCAIOUWE20 MUDA.

Acmponomus u eeomempus. UYmo u xkax y3uanu Anaxcazop, Ipamocgen u
Apucmapx o pazmepax Jlynoi, 3emau u Connya. Paccmosnus om 3emnu 0o JIynvt u
Connya. Uzmepenue paccmosnus om 3emau 0o Mapca.

Ponv  poccutickux  yuéuvix 6 pazeumuu mamemamuxu: JI.Ounep.

H.U.Jlobauescxuii, 11.J1. Heoviwes, C. Kosanescxas, A.H.Koamoeopos.
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Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u
Hasueaykux Hayk, pazsumue poccutickoeo ¢roma, A.H.Kpwinos. Kocmuueckasn

npoepamma u M.B.Kenowviu.

7 xanace

I'eomeTpuyeckue purypol

Durypsl B reOMeTPUHU M B OKPY KalOLIeM MHUpe

I'eomeTpuueckas ¢urypa. @opMHUpOBaHUE  MPEIACTABICHUNA O
METaIpPEeAMETHOM MOHSATUU «(PUTYpay.

Touka, mWHHS, OTPE30K, NpsMas, Jyd, JIOMaHas, IUIOCKOCTb, YIOJL,
OucceKkTpuca yria u €€ CBONCTBA, BUJIbI YTJIOB, MHOTOYTOJILHUKU, KPYT.

Tpeyroabnuku. Bricota, wmeauana, OwucCcekTpuca, CpeAHsss JUHUS
TpeyroyibHUKa. PaBHOOEAPEHHBIH TPEYroJbHUK, €ro CBOWCTBA M TMPU3HAKU.
PaBHOCTOpOHHMY TpEeYronbHUK. [ IpAMOYTONBHBINA, OCTPOYTOJIBHBIN, TYIIOYT OJIbHBIN
TpEyroJibHUKU. BHENIHWE yriel TpeyrojibHUKa. HepaBeHCTBO TpeyroabpHUKA.

PaBencTBO uryp

CBoOMCTBA paBHBIX TPEYTONBHUKOB. [ [pM3HaKK paBeHCTBA TPEYTOJIBHUKOB.

MapajsieIbHOCTH NPAMBIX

[Ipr3Haku U CBOMCTBA MAPAIIEIBHBIX MPSAMBIX. AKCUOMA NApaileibHOCmU
Eexnuoa. Teopema @aneca.

IHepneHauKyAsipHbIE IPSMbIE

[Ipsamoii yrois. Ilepnenmukynssp k mnpsMou. Haknonnas, mpoekuus.
CepennHHBI  NEpHEHIUKYIsAp K  oTpe3ky. Ceoticmeéa u  npusHaxu
NnepneHOUKyIspHOCMUL.

HN3Mepennsi 1 BbIYHUCJICHUS

Bean4unbl

[lonsatue Benmuuuubl. J{nuna. M3mepenue nnuubl. EnuHULBI M3MEpEHHS
nHbl. Bennunna yrna. ['pagycHas mepa yria.

I/I3MepeHI/IH N BBIYHMCJICHUSA
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NHCTpyMEHTBI 111 U3MEPEHUN U NOCTPOCHMM; U3MEPEHNE U BBIYMCIICHUE
YTJIOB, JUIUH (paccTosiHuii). PaccrosiHus

Paccrossnue wmexnay Ttoukamu. PaccTosHME OT TOYKM [0 MPAMOM.
Paccmosanue mesrcoy gpueypamu.

I'eomeTpuyeckue mocTpoeHust

['eomeTpuueckne NOCTPOEHUs ISl MIUTKIOCTPALIMKA CBOMCTB Fr€OMETPUUYECKUX
buryp.

NHCTpyMEHTBI JIsI TIOCTPOCHM: JIMHEHKa, YTOJbHUK. [Ipocmetiuiue
NOCMPOEeHUs. U JUHEUKOU: NOCmpoeHue OUCCeKmpucyl yaid, NepneHOUKyIapa K
NPAMOU, yaid, pagHo20 OAHHOMY),

IlocmpoeHnue mpeyeonbHuKo08 no mpém cmopoHam, 08YM CHMOPOHAM U Y2y
MeHCOY HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell Y2laM.

I'eomeTpuueckue npeodpa3zoBaHus

JJIeMEeHTBI JIOTHKHU

Onpenenenue. YTBEpXKACHUS. AKCHOMBI U TeOpeMbl. JlOKa3aTeIbCTBO.
JlokazatenbCcTBO OT MPOTUBHOTO. Teopema, oOpatHasi nanHou. [Ipumep wu
KOHTPIIPUMED.

Bricka3biBaHus

NcTUHHOCT, ¥ JIO)KHOCTH  BbICKa3biBaHUsA. (CodicHble U npocmbvie
svickaszviganus. Onepayuu HAO 8bICKA3LIGAHUAMU C UCNONb30BAHUEM TOSUYECKUX
CBA30K: U, UNU, He. Y CN08Hble BbICKA3LIBAHUS (UMNIUKAYULL).

HUctopusi MaTeMaTUKHU

Bosnuknosenue mamemamuxu kax Hayku, smansl €€ pazsumus. OcHogHble
pasoenvlt mamemamuxu. Beloarowuecs mamemamuxy u ux 6K1ao 8 pazeumue HayKu. .

Acmponomus u eeomempus. Ymo u xax y3uanu Anaxcazop, Ipamocgen u
Apucmapx o pazmepax Jlynot, 3emnu u Connya. Paccmosnus om 3emau 0o JlyHwl u

Connya. Hzmepenue paccmosinus om 3emau 0o Mapca.

8 Kknacc
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I'eomeTpuyeckue purypsi

@Durypsl B reoMeTpPHH U B OKPY:KAK0IIEeM MUPe

I'eomeTpuueckas ¢urypa. @opMHUpOBaHUE  MPEIACTABICHUNA O
METanpeIMETHOM MOHITUU «DUTYpaY.

MHOroyrojbHuKH

MHOroyroinbHuK, €ro -JJIEMEHTBl W €ro CcBoOicTBAa. Pacno3HaBaHue
HEKOTOPBIX MHOTOYTOJIBHHUKOB. Bblnykivie U HEeBbINYKIble MHO20Y20IbHUKU.
[IpaBrIIbHBIE MHOTOYTOJIbHUKHU.

Yerpipéxyronpuuku. [lapamnenorpamm, poMO, MpsSMOYTOJBHUK, KBaapar,
Tpaneuusi, paBHoOeApeHHas: Tpamneuus. CBOMCTBAa M MPU3HAKHU MapajuiesiorpaMmma,
pomba, MPSIMOYTOJIbHKKA, KBaIpaTa.

OKpy:KXHOCTB, KPYT

OKpy»XHOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA; LICHTPAJIbHBIE U BIMCAHHbIE
yribel. KacarenbHass u cexkywas K OKPYXKHOCTH, ux ceoucmea. BrivcaHHble H
ONMCAHHBIE OKPYKHOCTH ISl TPEYTOJBbHUKOB, YemblpEXY20ibHUKOS8, NPAGUTbHBIX
MHO20)20/1bHUKOS.

OTHOIEeHUs

Ilooooue

IIponopyuonanvuvie ompesku, noooodue gueyp. IlooodbHvle mpeyeonvHuKu.
Ilpuznaxu nooobus.

B3aumHoe pacnoJioxkeHue psMoil U OKPYKHOCTH, 08YX OKPYHCHOCHIEL.

HN3MepeHnsi 1 BbIYHUCJICHUS

Beaununnbl

[Tonsitue o myomaaun Tockoi ¢urypel u e€ cBoicTBax. M3mepenwue
momaaen. EMMHUIBI n3MepeHust TIOIAIH.

N3mepenusi v BbIYMCJIEHUS

NHCTpyMEHTBI 111 U3MEPEHUNA U MOCTPOCHUIN; U3MEPEHUE U BBIUYHUCIICHUE
yIJIOB, JUIMH (pacctosiHuil), mmiomniaaei. dopMysbl IIIONMAAM TPEYroJIbHUKA,
napasuiesiorpaMMa M €ro 4acTHbIX BUAOB. CpaBHEHME W BBIYUCIICHUE IUIOIIAJICH.

Teopema Iludaropa.
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Paccrosinus

Paccrosane wmexnay Ttoukamu. PacctossHHe OT TOYKH J0 MPSIMOM.
Paccmosnue meacoy gpueypamu.

I'eomeTpuyeckne MoCTPoOCHUA

['eomeTpuyeckne NOCTPOEHUS ISl WIUTIOCTPALIMKM CBOMCTB T€OMETPUYECKUX
uryp.

NHCTpyMEHTBI I8  MOCTPOCHUN: LUPKYJb, JIMHEMKA, YLOJIbHUK.
IIpocmertiuiue nocmpoerus yupKyiem u JUHetKoU: nocmpoeHue OUCCeKmpUcsyl y2id,
nepneHoOUuKyaIapa K npsmotl, yend, pagHo2o OaHHOMY,

lenenue ompesxa 6 0anHOM OMHOULEHUU.

I'eomeTpuueckue npeodpazoBaHus

IIpeoGpa3zoBanust

[Tonsitue mpeobpazoBanusi. [IpencraBienue 0 MeTanpeIMETHOM MOHSITHH
«peodpaszoBanue». [looobue.

JJIeMeHThI JIOTUKHU

Onpenenenue. YTBepxkaAcHUsA. AKCHOMBI M TeopeMbl. Jloka3aTeiabCTBO.
JlokazarenbCcTBO OT MNpOTUBHOrO. Teopema, oOpatHas naHHoW. Ilpumep wu
KOHTPIIPUMED.

Bricka3biBaHMs

HUcTuHHOCTE MW JIOKHOCTH BBICKa3biBaHUs. (CodcHble U npocmule
svickazvleanus. Onepayuu Ha0 BbICKA3bIGAHUAMU C UCHOIb308AHUEM JIOSUYECKUX
CBA30K: U, UlU, He. YCr08Hble 8bICKA3bIBAHUS (UMNAUKAYULL).

HcTropusi MaTeMaTUKHU

Bo3nuknosenue mamemamuxu kax Hayku, smansl e€ pazsumusi. OcHogHble
paszdenvl Mmamemamuxy. Beioarowuecs mamemamuxu u ux 6Kaiao 6 paszsumue HayKu.

Ponv  poccutickux  yuéuvix 6 pazeumuu mamemamuxu: JI.Ounep.
H.U.Jlobauesckuit, I1.J1. Yeoviwes, C. Kosanesckas, A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u
Hasueaykux Hayk, pazeumue poccutickoeo ¢groma, A.H.Kpwvinos. Kocmuueckas

npoepamma u M.B.Kenowviu.

18



9 kJacc

Durypsl B reOMeTpHH U B OKPYKAKOIIEM MUPeE

I'eomeTpuyeckas durypa. dopmupoBaHUE IIPEACTABICHUA O
MeETaIpeMETHOM MOHSATUU «PUTYpay.

OceBast cummeTpusi reomeTpuueckux ¢uryp. lleHTpanbHas cuMMmeTpus
TeOMETPUUECKUX PUTYP.

MHOroyrojbHuKH

MHOroyronbHuK, €ro OJJIEMEHTBl W €ro CcBOMCTBA. PacnosHaBaHune
HEKOTOPBIX MHOTOYT'OJIbHUKOB. [IpaBriIbHbIE MHOTOYT OJIbHUKH.

I'eomeTpuyeckue Gurypol B NPOCTPAHCTBE (00BLEMHDbIE TeJI1A)

Mnozcocpannuk u ezo snemenmsl. Hazeanus MHO202PAHHUKOE C PA3HbIM
noJodceHuem u Koaudecmeom cpaveu. IlepBUuHble IPEACTABICHUS O MUPAMHUIE,
napajulesienunene, npusMe, cepe, mape, HUWIMHAPE, KOHYCE, UX AJIEMEHTaxX M
MPOCTEUIIINX CBOMCTBAX.

[Ipeacrasnenue 06 00BEME U ero cBoricTBax. M3mepenue o6béMa. EnuHuiibt
U3MEpEeHUs 00bEMOB.

N3mepeHusi M BEIYUCICHUSA

Tpuronomerpuyeckue (QyHKIMM OCTPOrO yIrjla B  MPSIMOYTOJIbHOM
TpeyroJibHUKe Tpuconomempuueckue @yHkyuu mynozo yena. BeruuciieHue
JIEMEHTOB  TPEYIOJBHHUKOB €  HCIOJIB30BAHHEM  TPUTOHOMETPHUYECKHX
COOTHOIIEHHH. DOpMysbl [JIMHBI OKPYXHOCTHM M IUIOIIaAW Kpyra. Teopema
cunycos. Teopema KocuHycos.

PaccrostHre OT TOUKH J10 IpsAMON. Paccmosinue medncoy guaypamu.

I'eomeTpuyeckue mocrpoeHust

I'eomeTpuyeckre MOCTPOEHUs ISl WITIOCTPALMU CBOMCTB T€OMETPUUECKUX
duryp.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopsi
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[TousTre BekTOpa, ACHUCTBUS HaJ BEKTOPAMH, UCIOIb30BAaHUE BEKTOPOB B
busuke, paznoocenue 6eKmopa Ha COCMasiAwWue, CKalIApHoe npousseoenue.

Koopaunarel

OCHOBHBIE TOHATHA, KOOPOUHAMbL GEKMOpd, pPACCMOAHUE MeHCOy
mouxkamu. Koopounamwi cepeounvt ompesxa. Ypasnenus gueyp.

llpumenenue 6exmopos u KoopouHam Oad peuleHus: NPoCMeuuux
2eomempuiecKux 3a0adu.

JJIeMEHTBI JIOTHKHU

Onpenenenue. YTBepxkacHUsA. AKCHOMBI M TeopeMbl. Jloka3aTeiabCTBO.
JlokazarenbCcTBO OT MNpOTUBHOTO. Teopema, oOpaTHas naHHoW. Ilpumep wu
KOHTPIIPUMED.

Broicka3biBaHust

NcTUHHOCT, W JIOKHOCTh BbICKa3blBaHUs. (CodicHble U npocmbvie
svickaszvlganus. Onepayuu HAO BbICKA3bIGAHUAMU C UCHONb30BAHUEM N0SUYECKUX
CBA30K: U, UlU, He. YCcn08Hble 8bICKA3bIBAHUS (UMNAUKAYULL).

Hcropuss MaTeMaTUKHU

Om 3emnedenus k ceomempuu. llugpacop u eco wxona. @anec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npaguibHbix MHO20Y201bHUKOS. Tpucekyus
yena. Keaopamypa «pyea. Il'eomempuss u uckyccmeo. [Ieomempuueckue

3AKOHOMeEPHOCMU OKpyacarnueco Mupa
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TemaTuueckoe niianuposanue. I'eomerpus. 7 kiaace
2 4Jaca B Hejelo, Bcero 70 4acos.

Howmep Conepxanue Kommn- XapaKTepUCTUKA OCHOBHBIX BUJIOB JIESATEIBHOCTH
napa- maTepuaia 4YECTBO yY€HHUKa (Ha YpOBHE YUEOHBIX JEHCTBUMN)
rpada 9JacoB
I'nasa |. HavaabHble 10 OOBACHATH, UYTO TAKOE OTPE30K, JIyU, Yroj, Kakue (PUTrypbl Ha3bIBAIOTCS
reoMeTpu4ecKue cBeieHHs PaBHBIMU, KaK CPAaBHUBAIOTCS U U3MEPSAIOTCA OTPE3KHU U YTJIIbI, 4YTO TAKOE
1,2 [Ipsimast u OTpe30K. 2 rpaayc v rpajgycHasi Mepa yria, Kakoi yroJl Ha3blBaeTCs MPSIMBIM,
JIyu u yron TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEPEIMHA OTPE3Ka U
3 CpaBHEHUE OTPE3KOB 1 OuccekTpuca yria, Kakue yriibl Ha3bIBalOTCS CMEKHBIMHU U KaKHE BEp-
U yTJI0B TUKaJIbHBIMU; (OPMYJIUPOBATH U OOOCHOBBIBATh YTBEPKIACHUS O
4,5 N3mepeHne oTpes3KoB. 3 CBOMCTBaxX CMEXHBIX U BEPTUKAIBHBIX YIJIOB; OOBSICHATh, KaKHE MPSIMbIE
N3mepenue yrios Ha3bIBAIOTCS NMEPNEHAUKYIIPHBIMU; POPMYIUPOBATH U 0OOCHOBBIBATH
6 CMexHbIe U 1 YTBEPKIEHHUE O CBOMCTBE ABYX MPSMBIX, NEPIEHIUKYISIPHBIX K TPEThE;
BEPTUKAJIbHBIE YTJIbI n300paxkaTh U Paclo3HaBaTh yKa3aHHbIE IpocTeie pUrypsl Ha yepre-
7 IlepnieniuKysIpHBIE 1 ax; pelmarb 3aJjaul, CBSI3aHHBIE C ATUMH MPOCTEHIINMU (UTypaMu
psIMbIE 1
Pemenne 3anau 1




KontposnbHas paborta

No ]

I'nasa Il. TpeyrojibHuKku 17
1 TpeyroiapHuK 2
2 [lepBsIil mpU3HAK
3 paBeHCTBa 1

TPEYTOJIbHUKOB 1
4 [lepniennuKysIp K 1
5 npsiMoil MenuaHsl,
OMCCEKTPUCHI U 1
6 BBICOTBI
TPEYTrOJbHUKA 4
CgolicTBa
7 PaBHOOEIPEHHOTO
TPEyTOJIbHUKA 1
Btopoii u Tperuit 3
MpU3HAKU PAaBEHCTBA 2
TPEYTOJIbHUKOB 1
OKpyX)HOCTb

OOBACHATD, Kakas (Urypa Ha3bIBa€TCs TPEYTOJIBHUKOM, YTO TaKOE
BEPILIMHBI, CTOPOHBI, YIJIBI U IEPUMETP TPEYTOJIbHUKA, KAaKOU
TPEYTOJIbHUK HA3bIBACTCS paBHOOEIPEHHBIM M KAaKOW PaBHOCTOPOHHUM,
KaKHhe TPEYroJIbHUKHN HAa3bIBAIOTCS PABHBIMU; U300pakaTh U
pacno3HaBaTh HA YEPTEKAX TPEYTOJbHUKH U UX DJIEMEHTHI;
(GbopMyIMpPOBaTh U TOKA3bIBATh TEOPEMBI O PU3HAKAX PABEHCTBA
TPEYTOJIbHUKOB; OOBSICHATh, YTO HA3bIBACTCS IEPIICHIUKYIISIPOM,
MPOBEAEHHBIM U3 IaHHOW TOYKHU K JAHHOU MpsAMOM; (hOopMyIupoBaTh U
JI0Ka3bIBaTh TEOPEMY O MEPINEHAUKYJISAPE K NPAMON; 00BbSACHATh, KAaKUe
OTPE3KH Ha3bIBAIOTCSI MEMAHOU, OUCCEKTPUCON U BBICOTOM
TpEyroyibHUKa; (GOPMYIUPOBATH U JOKAa3bIBaTh TEOPEMBI O CBOMCTBAX
pPaBHOOEIPEHHOr0 TPEYTOJbHUKA; PEIIaTh 3a/1a4u, CBA3aHHBIC C
MpU3HAKAMU PaBEHCTBA TPEYTOJbHUKOB U CBOMCTBAMU PAaBHOOEIPEHHOTO
TPEYroJbHUKA; POPMYIUPOBATH ONPEACICHUE OKPYKHOCTH; OOBSICHATD,
YTO TAKOE LUEHTP, PaAuycC, XOpAa U AUaMETpP OKPYKHOCTH; pelIaTh
IPOCTENIINE 33Ja4H HAa IOCTPOEHUE (IIOCTPOEHUE YIJIa, PABHOTO JAHHOMY,

MOCTPOCHHE OMCCEKTPHUCHI yTiia, TOCTPOCHHE MEPTICHIUKYISPHBIX
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3amayy Ha
MIOCTPOCHHUE
Pemmenue 3amau
KonTponbhas pabota

No 2

NPSIMBIX, TIOCTPOEHHUE CEPEIMHBI OTPE3Ka) U 00JIee CIOKHbIE 3a/1a4u,
MCIIOJIB3YIOIIHNE YKAa3aHHbIE MPOCTEHIINE; COMOCTABISITH MOJTYYCHHBIH

PE3YIIbTAT C YCJIOBHUCM 3alaU; dAHAJIU3UPOBATb BOSMOJKHBIC CIIydaun

I'nasa l1l. IlapajienbHbie 13
npsiMble
1 [MapannenbHbie 1 dopmyHpoBaTh ONpECIICHUE MAPAILICITBHBIX MPSAMBIX; OOBSICHSITH C
2 npsimbie [Tpu3Haku 3 TIOMOIIIbIO PUCYHKA, KaKHe YTJIIbl, 00pa30BaHHBIC TIPU MEPECECUCHUH JIBYX
napajuIeIbHOCTH JBYX IPSIMBIX CEKYIICH, Ha3bIBAIOTCSA HAKPECTICIKANUMU, KaKUe
3 TPSIMBIX 5 OJTHOCTOPOHHMMH M KaKH€ COOTBETCTBEHHBIMH; (JOPMYJIUPOBATH U
Axcroma JIOKa3bIBaTh TEOPEMBI, BRIPAXKAIOIINE MPU3HAKY MAPAILICITLHOCTH JIBYX
napajuIeIbHbBIX 3 HPSMBIX; OOBSICHATD, YTO TAKOE aKCMOMBI TCOMETPHH U KaKHE aKCHOMBI
TPSIMBIX 1 y>K€ UCIIOJIb30BAITUCH paHee; (popMyTHpOBaTh aKCHOMY TTapasuICTbHBIX

Pemrenue 3agau
KoHntposnbHas paborta

Ne 3

MPSIMBIX U BBIBOJIUTH CIICJICTBUSI U3 HEE; (HOPMYIHUPOBATH

Y JJOKA3bIBaTh TEOPEMBI O CBOMCTBAX MAPAJUICIBHBIX MPAMBIX,

oOpaTHBIC TeOpeMaM O TIPU3HAKaX MapauIeIbHOCTH, CBSI3aHHBIX C HAKPECT
JIeKAIMMU, COOTBETCTBEHHBIMH U OJTHOCTOPOHHUMHM YTJIaMU, B CBSI3H C

OTUM O6T>$ICH5{TB, 4TO TAKOC YCJIOBHUC U 3aKIIIOUYCHHUC TCOPCMbI, KaKast
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TeopeMa Ha3bIBaeTCsi OOPAaTHOM 10 OTHOIIEHUIO K JAHHOM TeopeME;
OOBSCHSTDH, B UEM 3aKITI0YACTCS METOJI JOKA3aTeIbCTBA OT MPOTHBHOTO:
(dopMyIupOBaTh U JOKa3bIBATh TEOPEMBI 00 YIJIaX C COOTBETCTBEHHO
MapaJUIENbHBIMU U NIEPIICHIUKYIISIPHBIMUA CTOPOHAMU;ITPUBOIUTD ITPUMEPHI
MCIIOJIb30BaHUs OTOI0 METO/1A; PEIATh 3a7a4y HAa BBIYMCIICHUE,

A0Ka3aTCIbCTBO U ITOCTPOCHUC, CBA3AHHBIC C ITAPAJIJICIIBHBIMU IIPAMBIMU

I'masa V. CooTHOIIEHUsA 18 ®opMyIHpPOBaATh U AOKA3bIBATh TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA U €€
Me:KIy CTOPOHAMH M yIJIaMu CJIEJICTBHUE O BHEITHEM YTJI€ TPEYTOJbHHUKA; MPOBOIUTH KIACCU(PUKAIIUIO
TPeyroJbHUKA TPEYTOJBbHUKOB IO yriiaM; (hOopMyJIUpPOBaTh U I0KA3bIBATh TEOPEMY O
1 Cymma yriioB 2 COOTHOIICHHSIX MEXIYy CTOPOHAMH U YIJIaMHU TPEyroJibHUKA (TIpsiMoe U
2 TPEYroJIbHUKA o0OpaTHOE YTBEPKJIEHUS) U CIEICTBUA U3 HEE, TEOPEMY O HEPABEHCTBE
CooTHOIIEHUS MEXTY TPEyTroJAbHUKA; (OPMYIUPOBATH U JI0KA3bIBATH TEOPEMBI O CBOMCTBAX
CTOPOHAMHU U yTJIaMU 3 IPSIMOYTOJIBHBIX TPEYTOJIBbHUKOB (MPSAMOYTOIBHBIN TPEYTOJIBHUK C YTIOM
TpEyroJibHUKa 1 30°, npu3HaKu paBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB);
3 KonTtponrnas pabota 4 dhopMyIUpoOBaTh ONPEACIICHUS PACCTOSIHUS OT TOUYKHU J10 TIPSAMOM,
Ne 4 TIpssmoyronbHbIe PACCTOSTHUS MKy NapalljeIbHbBIMU MPSAMBIMH; PEIaTh 3a/1a4u HA
4 TPEYTOJIbHUKHU BBIYKCIIEHHE, I0KA3aTEeIbCTBO U MOCTPOEHUE, CBSI3aHHBIE C COOTHOIICHHUSI -
MU MEXIYy CTOPOHAMH U YTIIaMH TPEYTOJIbHUKA U PACCTOSTHHEM MEXTY
napasuieIbHBIMU MPSMBIMH, IPU HEOOXOAUMOCTH MTPOBOJUTH 110 XOAY
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[TocTpoenue 4 pENICHUs JOTIOTHUTEIbHBIE TIOCTPOSHUS, COMTOCTABIATD MOJTYYSHHBIN
TPEYroJbHUKA TIO 3 pe3yJbTaT C yCIOBUEM 3aJlaui, B 3aJa4axX Ha MOCTPOCHUE UCCIIEI0BATh
TPEM dIIEMEHTaM 1 BO3MOJKHBIE CITyqan

Pemenue 3agau

KonTponbhas pabota

Ne 5

IloBTOpEHme. 12

Pemrenue 3agau
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TemaTnueckoe miannposanme. 'eomerpus. 8 kiaace
2 4Jaca B Hejelo, Bcero 70 4acos.

Howmep Coneprxanue Konu- XapakTepucTUKa OCHOBHBIX BUJIOB JIE€ATEIILHOCTU YUYECHUKA
napa- Marepuana YECTBO (Ha ypoBHE yU4€OHBIX JI€ICTBUI)
rpada 4acoB
I'naBa V. YUeThIpéxyroabHuKn 14 OOBSACHATD, YTO TAKOE JIOMaHasi, MHOTOYTOJIbHUK, €TI0 BEp IIUHBI,
1 MHOroyroJibHUKH 2 CMEXKHBIE CTOPOHBI, AUArOHANIU, U300paXKaTh U PacClO3HaABATh
2 [Tapannenorpamm u 6 MHOTOYTOJIBHUKH Ha YEPTEkKaX; MOKA3bIBATH 3JIEMEHTHI
Tpareuus MHOTOYTOJIbHUKA, €r0 BHYTPEHHIOIO U BHEIIHIOW 00J1acTH;
3 [IpssmMOyTroNbHUK, 4 (bopMyIHpOBaTH ONPEAEIEHUE BBITYKIOIO MHOTOYTOJIbHUKA;
pom0O, KBagpaT n300paXkaTh M pacliO3HABATh BHIMTYKJIbIE U HEBBIMTYKJIbIC
Pemienue 3anau 1 MHOTOYTOJILHUKH; (OPMYJIIMPOBATh U JJOKA3bIBaTh YTBEPKACHUS O
KonTtpomnbHas 1 CyMME€ YTJIOB BBITYKJIOTO MHOTOYT'OJIbHUKA U CYMME €r0 BHEITHUX
paborta Ne 1 YTJI0B; OOBACHSTH, KAKUE CTOPOHBI (BEPITUHBI) YETHIPEXYTOIBHUKA

Ha3bIBAIOTCS MPOTUBOIOIOKHBIMU;POPMYJIUPOBATH ONIPEACICHUS
napasuieJiorpaMMa, Tpamneluu, paBHOOSIPEHHON U TPSIMOYTOJIbHON
Tparneuuii, npsMoyroJibHUKa, poM0Oa, KBajparta; nu3o00paxaTh U

pacrno3HaBaTh 3TU YETHIPEXYTONBHUKY; (POPMYIUPOBATH U
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JAOKa3bIBAaThb YTBCPKIACHU A 00 UX CBOMCTBax " IIpU3HaKax; peliaThb
3aaa41 Ha BbIYUCICHUC, JOKA3aTCIbCTBO U ITOCTPOCHHUC,
CBA3aHHbBLIC C OTUMH BHJaMHU I{E?TI)IpéXYFOJ'IBHI/IKOB,', O6’E>HCHHTI>, KaKHuce
ABC TOYKH HA3BIBAIOTCA CUMMCTPUYHBIMU OTHOCHUTCIILHO HpﬂMOI;’I

(TOYKM), B KAKOM ciy4ae (purypa Ha3bIBaeTCsi CHMMETPHYHOM

I'masa VI. Inomaanb 14

1 [Inomanp 2

2 MHOTOYTOJIbHUKA 6
[Inomanu

3 napajuiesorpamma, 3

TPEyTOJIbHUKA 1 2

Tpanenuu 1

Teopema [udaropa
Pewenue 3anau
KoHntposnbHas paborta

No 2

OOBSICHATH, KaK MPOU3BOAUTCS U3MEPEHUE IIIOIAAEe MHO-
rOyTOJbHUKOB, KAKME MHOTOYTOJIbBHIUKY Ha3bIBAIOTCSl PABHO-
BEJIUKUMH U KaKre PaBHOCOCTABICHHBIMH; ()OPMYITHPOBATH
OCHOBHBIE CBOMCTBA IIOMIA/IEH U BBIBOJUTH C UX MOMOIUIBIO
(dbopmyJibl TUIOLIAEH NPSAMOYTOJbHUKA, Tapajilesorpamma,
TPEYrojbHHUKA, Tpaneuu; GOpMyIUpPOBaTh U JOKA3bIBATh TEOPEMY
00 OTHOIIECHUH TUIONIA/IeH TPEYTOJIbHUKOB, HMEIOIINX 0 PABHOMY
yriy; popMynaupoBaTh U 10Ka3biBaTh Teopemy Iludaropa u
oOpaTHyt0 ei; BBIBOIUTH (hopmyiy ['epoHa ass miioniaau
TPEYTOJIbHHUKA; peIIaTh 3a/]a4yi Ha BEIYMCICHUE U JI0Ka3aTeNbCTBO,

CBsI3aHHBIE ¢ opMysamu Tuiomaaei u Teopemoit [udaropa
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I'masa VII. IlTogooubIe

19

TPeyroJbHUKH

1 Onpenenenue 2 OOBSACHATH MOHSITUE POMOPIMOHATBLHOCTH OTPE3KOB; Hop-
M0/T0OHBIX TPEYTOJIb- MYJIUPOBATh OMPEeeHUs MOJOOHBIX TPEYTOJIBHUKOB U KO-

2 HUKOB 5 adurnerTa noaooust; GopMyIUPOBaATh U JI0KA3bIBaTh TEOPEMBI: 00
[Tpu3naku momoous OTHOIICHUH TUIOUIAIeH MOJOOHBIX TPEYTOJIBHUKOB, O MPU3HAKAX
TPEYTOJIHLHUKOB 1 noA00us TPEYTrOIbHUKOB, O CPEIHEH TUHUHN TPEYTOJIbHUKA, O

3 KonTponbHas padota 7 NepPEeCeYCHUH MEUaH TPEYroJIbHUKA, O IPOTOPIIMOHATIBHBIX
Ne 3 [Ipumenenune OTpe3Kax B IPSIMOYTOJIbHOM TPEYTOJIbHUKE; OOBACHSITH, UTO TAKOE
noao0us K 0Ka3a- MeTOJI NO00us B 33Jja4ax Ha MOCTPOEHUE, U TPUBOJUTH IPUMEPHI

4 TEJBCTBY TEOPEM H 3 MPUMEHEHHUS 3TOTO METO/1a;00bACHIThH, KAaK MOXKHO HCTOJIb30BaTh
PEIIEHHIO 3324 CBOMCTBA MOJOOHBIX TPEYTOIHLHUKOB B U3MEPHUTENIBHBIX paboTax
CooTHOIIEHUS MEXTY Ha MECTHOCTHU; OOBSICHATD, KAK BBECTHU MOHSATHE MOA00OUS IS
CTOpOHAMHU H yTJIaMHU MIPOU3BOJIBHEIX (GPUTYP; POPMYITHPOBATH ONIPEACIICHUS U
OpsSIMOYTOJIBHOTO 1 WTIOCTPUPOBATH MOHATHUS CUHYCA, KOCUHYCA U TAHT'€HCA OCTPOI0O
TPEyroJbHUKA yria NpsMOYTOJIbHOTO TPEYTroJbHUKA; BEHIBOAUTH OCHOBHOE

KontposnbHas paborta

Ne 4

TPUTOHOMETPHUUCCKOC TOKIACCTBO U 3HAYCHUA CHUHYCA, KOCUHYCAa U

taHreHca s yrios 30°, 45°, 60°; pemates 3a1a4u, CB3aHHBIE C
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nog00MeM TPEYroJIbHUKOB, JJIsl BBIUUCIIEHUS 3HAUEHU N
TPUTOHOMETPUUECKUX PYHKIIUN UCIOIB30BATh KOMIIBIOTEPHBIE

pOrpaMMBbl

I'masa VIII. OxkpyxHocTh 17

1 KacarenpHas k 3 HccnenoBaTh B3aMMHOE PAcIOIOKEHUE MPSAMOM U OKPYKHOCTH;

2 OKPY>KHOCTH 4 bopMyJIHpPOBATH ONPEACIICHUE KACATEIbHON K OKPYKHOCTH;
LlenTpanbHble U (bOpMyIMpPOBATh U JOKA3bIBATh TEOPEMBIL: O CBOMCTBE KacaTeIbHOM,

3 BIIMCAHHBIEC YTJIbI 3 O MIPU3HAKE KacaTeabHOM, 00 OTpe3Kax KacaTelbHBIX, TPOBEAEHHBIX
Yetbipe U3 OJIHOM TOUYKH; POpMYJIUPOBATH MOHATHS LIEHTPAIBHOTO YIJIa U

4 3aMevaTesIbHbIe TOUKU 4 IpagyCHOM Mephl JyTd OKPYKHOCTH; (DOPMYIUPOBATH U JOKA3bIBATh
TPEyTrOJbHUKA TEOPEMBI: O BHIUCAHHOM YTJIE€, O IPOU3BEAECHUN OTPE3KOB
Bnucannas u 2 nepecekaruxcs Xopa; GopMyIupoBaTh U JOKA3bIBaTh TEOPEMBI,
ONMCaHHAas OKPYyX- 1 CBS3aHHBIE C 3aME€YaTeIbHBIMU TOYKAMU TPEYTOJIBHUKA: O

HOCTH
Pemenne 3amau

KontponbHas pabota

Ne 5

OHCCeKTpuce yria M, Kak Cle/ICTBUE, O EPECEUEHUHN OUCCEKTPHUC
TPEYTOJBHHUKA; O CEPEIMHHOM MEPIEHINKYISIPE K OTPE3KY U, KaK
CJIEJICTBUE, O MIEPECEUECHUU CEPEIMHHBIX MEPIECHAUKYISIPOB K
CTOPOHaM TPEYTOJbHUKA; O TIEPECEYCHUH BBICOT TPEYTOJIbHHKA,;

bopMyIpOBaTh OMpeIeNICHNs OKPYKHOCTEH, BIIMCAHHOU B
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MHOTOYTOJIbHUK U OIMCAaHHOM OKOJIO MHOI'OYTOJIbHUKA,
bopMyTMPOBATh U TOKA3BIBATh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJBHUK; 00 OKPY>KHOCTH, OMNMCAHHON OKOJIO
TPEYrOJIbHUKA; O CBOMCTBE CTOPOH ONMKUCAHHOTO YETHI-
PEXYTrOJIbHUKA; O CBOMCTBE YIJIOB BIMCAHHOTO
YeThIPEXYIOJIbHUKA; PELIaTh 33/1a4U Ha BBIYHUCIICHUE,
JIOKA3aTEIbCTBO U TOCTPOEHUE, CBA3aHHBIE C OKPYKHOCTBIO,
BIIMCAHHBIMU U ONUCAHHBIMU TPEYTOJIbHUKAMU U
YETHIPEXYTOJIbHUKAMU; UCCIIEI0BATh CBOMCTBA KOHPUTYpaIui,
CBSI3aHHBIX C OKPYKHOCTBIO, C IOMOIIbI0 KOMIIBIOTEPHBIX

porpamMm

IHoBTOopenue. Pemenue 3agaq
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TemaTnueckoe mannposanme. 'eomerpus. 9 kiaace
2 Jaca B HEJeJ0, Bcero 68 4acos.

9 kJacc
Howmep Conepxanue Komu- XapakTepruCTHKa OCHOBHBIX BUJIOB AEATEIBbHOCTH YUYECHHUKA
napa- Marepuana YECTBO (Ha ypOoBHE YUEOHBIX JCHCTBHI)
rpada 4acoB
IToBTOpEHUE Kypca reoMeTpuu 8 2
KJiacca
I'nasa | X. BekTopsl 12 DopMyIHMpOBATH ONPEACIICHNS U WILTIOCTPUPOBATH MTOHATUS BEKTOPA, €ro
1 IlonsiTne BeKkTOpa 2 JUIMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB; MOTUBUPOBAThH BBEJACHUE
2 Cnoxenue u ITOHSTUN U IEMCTBUH, CBA3aHHBIX C BEKTOPaMH, COOTBETCTBYIOIIUMHU
3 BBIYMTAHUE BEKTOPOB 4 npuMepamMu, OTHOCAUIMMHUCS K (PU3UUECKUM BEKTOPHBIM BEJIUYUHAM;
YMHOXEHUE 5 NPUMEHSTh BEKTOPHI U JEUCTBUS HAJl HUMU NIPU PELIEHUU F€OMETPUYE CKUX
BEKTOPA Ha YMUCIIO. 3aga4
[Ipumenenue
BEKTOPOB K PELIEHUIO 1

3aaq
KontponbHas pabota

Ne 1
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I'naBa X. Metoa koopauHar

10

OOBSICHATH U HILTIOCTPUPOBATDH ITOHATHUA Hp}IMOYFOHbHOﬁ CHCTCMBbI

1 KoopauHaTs! BekTOpa 2 KOOPAWHAT, KOOPJWHAT TOYKHA U KOOPJUHAT BEKTOPA; BHIBOAUTH U
2 [IpocTeitmue 3anauu UCIIOJIb30BaTh IPHU PEIICHUHU 3a71a4 (POPMYJIIbI KOOPAUHAT CEPEANHBI
B KOOpJAMHATAX 3 OTpE3Ka, NTUHBI BEKTOPA, PACCTOSTHHS MEXY ABYMS TOUYKAMU, YPABHEHUS
3 YpaBHEeHUS OKPY>XHOCTH U MPSIMOI
OKPYXHOCTH H 3
IPSAMOM 1
Pemenne 3anau 1
KontposnbHas paborta
No 2
I'maa Xl. CooTHOmEeHUs 14 dopMyIUpOBaTh U WLUTIOCTPUPOBATH OMPEICIICHHs] CUHYCa, KOCUHYCA,
MEK1Yy CTOPOHAMHU M yIJIaMU TaHreHca u kotanreHca yriaoB oT 0 10 180°; BEBIBOJUTH OCHOBHOE
Tpeyrojbuuka. CkaJjsipHoe TPUTOHOMETPUUYECKOE TOKIESCTBO U (DOPpMYJIbI IPUBEIEHUS; POPMYIUPOBAThH
Npou3BeJeHNne BEKTOPOB U JIOKa3bIBaTh TEOPEMbI CHHYCOB U KOCHHYCOB, IPUMEHSITh UX MPH
1 Cunyc, KOCUHYC, 3 pEIICHNUH TPEYTOJIbHUKOB; OOBICHATH, KaK UCIIOIB3YIOTCS TPUTOHOMETPH -
TaHTEHC, KOTAHTEHC yeckue GopMyJibl B U3MEPUTEILHBIX pad0oTaX Ha MECTHOCTH;
2 yria 6 dbopMyIUpOBaTh OMPEACTICHHS yIria MEXIy BEKTOPAMU U CKAJISIPHOTO

MPOU3BEJCHUS BEKTOPOB; BRIBOAUTH POPMYITy CKAISIPHOTO MPOU3BEICHUS

yepe3 KOOPAUHATHI BEKTOPOB; (GOPMYIMPOBATH 1 OOOCHOBHIBATH
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CooTHouIeHUS MCKOY

CTOpPOHAMHU U yIJlaMHU

YTBEPKIACHUEC O CBOMCTBAX CKaJIAPHOTO IMPOU3BCACHH; UCITIOJIL30BATh

CKAJIIPHOC IPOU3BCACHUC BCKTOPOB IIPU PCIICHUHU 3a1a4

TPEYTOJbHUKA 1
CxansipHoe 1
MPOU3BEAECHUE BEKTO-
poB
Pemenne 3amau
KontposnbHas pabota
Ne 3
I'nasa XI|. Jauna 12 @opMynUpPOBATh ONPEECIECHNUE TPABUIBHOTO MHOTOYTOJIbHUKA;
OKPY’KHOCTH M IJIOIIA/b bopMyIUpOBATH U IOKA3bIBATh TEOPEMBI 00 OKPYKHOCTSAX, OMUCAHHON
Kpyra OKOJIO TPaBUJILHOTO MHOTOYTOJIbHUKA U BIUCAHHOW B HErO; BHIBOJUTH U
1 [IpaBunbHbIE 4 MCTIO0JIb30BaTh ()OPMYJIBI JJIs1 BEIYMCIICHUS TIIOMIAIN TPaBUIIBHOTO
2 MHOTOYTOJIbHUKHU 4 MHOTOYTOJIbHUKA, €r0 CTOPOHBI U paJnuyca BIMCAHHON OKPYXKHOCTH,;
JInviHa OKPY>KHOCTH peliaTh 3ajla4u Ha MOCTPOCHUE MTPABUIIBHBIX MHOTOYTOJIb HUKOB;
U TJIoIaab Kpyra 3 OOBSICHATH MOHATHS JJIMHBI - OKPYKHOCTHU U TUIOMIAIN KPYTa; BBIBOJIUTH
Pemienue 3agau 1 GbOpMYITBI 71 BRIYUCICHUS JIUHBI OKPYKHOCTHU U JJIMHBI TyTH, TUIOIAIH

KoHntposnbHas paborta

Ne 4

Kpyra ¥ oAy KpyroBoro ceKTopa; NpuMeHsTh 3TH (HOPMYJIbl TPU

peIIeHUH 3a7a4
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I'nasa XIII. [IBuskenust

1
2

IlonaTue nBm>KeHUA
[TapamienbHbIN
MIEPEHOC U TTIOBOPOT

Pemenne 3amau

OOBACHATH, UYTO TaKOE OTOOpaKEHHE MIIOCKOCTU Ha celsl, U B KaKOM
Clydyae OHO Ha3bIBACTCS JIBUKECHUEM IIOCKOCTH; OOBSICHATDH, YTO TAKOE
oceBasi CUMMETPHS, ICHTpaIbHasI CUMMETPHS, MapaJIeIbHBINA MEPEHOC U
MOBOPOT; 00OCHOBBIBATH, YTO 3T OTOOPAKEHUS INIOCKOCTH Ha ceOs
SBJISIOTCS IBMDKCHUSIMH; OOBSICHSTH, KaKOBa CBSI3b MEXKIY JIBUKECHUSIMH
1 HAJOXKCHUSIMHU; WITIOCTPUPOBATh OCHOBHBIC BHUJIbI JIBUKECHUM, B TOM

YHUCJie C TOMOLIBbIO KOMIIBIOTEPHBIX TPOTPaAMM

I'maa XI1V. HauaiasHblE

CBCACHUS U3 CTCPCOMCTPHHU

1
2

MHoOrorpaHHuKHN
Tenan
IIOBEPXHOCTH

BpAILCHHS

OOBSCHSTDH, YTO TAKOE€ MHOTOTPAaHHUK, €r0 TpaHu, pé0pa, BEpIINHEI,
JMaroHav, KaKOi MHOTOTPAaHHUK Ha3bIBA€TCS BBIMYKJIBIM, UTO Takoe N-
yroJjibHas npusma, €€ OCHOBaHUsI, OOKOBBIE TPaHU U OOKOBBIE PEOpa, KaKkas
MpU3Ma Ha3bIBACTCS MPSMOM, U KaKasi HAKJIOHHOM, UTO TaKO€ BhICOTA
MPpU3MBbI, KaKas MprU3Ma Ha3bIBAETCS MapajlieIeUIIeIOM U KaKoH ma-
pasiesienune;]] Ha3bIBaeTCs MPSMOYTOJIbHBIM; (DOPMYJIUPOBATH U
00OCHOBBIBaTh YTBEPKIACHUS O CBOWCTBE IMAaroHalIed Mmapaiesienurena u o
KBaJIpaTe IUaroHaJiu MPSIMOYTOJbLHOTO Mapauiesienune/ia; 00bICHITh, YTO
Takoe 00bEM MHOTOTPaHHUKA; OOBSICHATH, KAKOW MHOTOTPaHHUK
Ha3bIBACTCS MMUPAMUION, YTO TAKOE OCHOBaHUE, BEPIINHA, OOKOBBIC TPAHH,
O0okoBBIE pEOpa U BBHICOTA TUPAMU/IbI, KaKasi MUpaMKia Ha3bIBaeTCs Tpa-

BUJILHOM, 4TO Takoe arnodema MpaBrIbHONW MUPAMU/IBI, OOBSICHSATh, KaKOe
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TEJIO0 Ha3bIBAETCA LIMJIMHIPOM, YTO TAKOE €r0 OCh, BHICOTA, OCHOBAHMS,
paauyc, 60KOBasi MOBEPXHOCTh, 00pa3yromue, pa3BEPTKa OOKOBOM
MOBEPXHOCTH, KAKUMH (POPMYJIAMH BBIPAXKAIOTCS 00BEM U TIIOIIA]Ib
OOKOBOM MOBEPXHOCTH ITUIUHPA; OOBSICHATh, KAKOE TEJIO HA3BIBACTCS
KOHYCOM, 4TO TaKO€ €ro 0Ch, BICOTA, OCHOBAHUE, OOKOBAsI IOBEPXHOCTH,
oOpazyroliue, pa3BEPTKa OOKOBOI MOBEPXHOCTH, KaKUMU (HopMyIamMu
BBIpAXKAIOTCSI 00BEM KOHYCA U TIJI0IIa/ b OOKOBOM MOBEPXHOCTH;
OOBSCHSTH, KaKasi TOBEPXHOCTh Ha3bIBaeTCs c(hepoil U KaKoe Teo
Ha3bIBAETCS LIAPOM, YTO TaKOe paauyc u nuaMeTp cdepsl (mapa),
pacrio3HaBaTh Ha PUCYHKaX MPU3MY, TTapajuieienune 1, MupaMuLy, AIWHID,

KOHYC, IIap

IHoBTOpEHue.
Pemenue 3a1au.
00 akcuomax
IUIAHUMETPHUH
Hrorosas

KOHTpPOJIbHAS padboTa

Ne 5
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