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1. IlnanupyemMsl pe3y/bTaTbl OCBOCHHS NpeAMeTa.
JIn4HOCTHBIE pe3y/IbTaThl

e [OTOBHOCTH M CHOCOOHOCTH yYalIMXCS K CAMOPA3BHTHUIO M CAMOOOPA30BAHUIO HAa OCHOBE
MOTHBAIIMH K O0YYCHHUIO U TIO3HAHHUIO; TOTOBHOCTH U CIOCOOHOCTh OCO3HAHHOMY BEIOODPY
U TOCTPOCHHIO JalbHEWIIeH WHAMBHIYabHON TpaeKkTOpuu oOpa3zoBaHusi Ha 0aze
OPUEHTUPOBKH B Mupe mnpodeccuid u mpodheCcCHOHATBHBIX MPEANOYTCHUN, ¢ YIETOM
YCTOWYMBBIX TTO3HABATEIBLHBIX HHTEPECOB.

e chopMHPOBAHHOCTH 1LIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOILECTBEHHOW MPAaKTUKU, YUUTHIBAIOLIETO COLHUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOr000pa3re COBPEMEHHOT0 MHpA.

e Pa3BuToe MOpajbHOE CO3HAHUE U KOMIIETEHTHOCTh B PEIICHUH MOPAIBHBIX MPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BBIOOPA, (hOPMUPOBAHIE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O
MOBE/ICHUSI, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM IOCTYITKAM
(cmocoOHOCTh K HPABCTBEHHOMY  CaMOCOBEPIICHCTBOBAHUIO;  BEPOTEPIUMOCT,
YBO)KHUTEJIHHOE OTHOIICHHWE K PEJIUTHO3HBIM YYBCTBAM, B3TMsA[aM JIOJACH WM UX
OTCYTCTBHIO; 3HAHHUE OCHOBHBIX HOPM MOpAalii, HPAaBCTBEHHBIX, JYXOBHBIX HJEAJIOB,
XpaHI/IMBIX B KYJII)TypHI)IX Tpa)mum{x HapOI[OB POCCI/II/I, TOTOBHOCTh Ha HMX OCHOBEC K
CO3HATEJILHOMY CaMOOTPAaHMYCHUIO B IIOCTYINKAaX, IIOBEJIECHUU, PACTOYUTEIHHOM
MoTpeOUTENbCTBE; CHOPMUPOBAHHOCTD MPEACTABICHHH 00 OCHOBAaX CBETCKOW JTHKH,
KYJIbTYpPbI TPAIUIIMOHHBIX PEIUTHIA, UX POJU B Pa3BUTUU KYJIbTYpPbI U ucTOpun Poccuu
U YeJIOBEYECTBA, B CTAHOBICHUHM TPAXITAHCKOIO OOIMIECTBA W POCCHUCKOU
FOCY[[apCTBeHHOCTI/I; IIOHNMAHHUEC 3HAUYCHU S HpaBCTBeHHOCTI/I, BepI)I n peJII/IFI/II/I B JKN3HHU
4eloBeKka, ceMbu M obOmiectBa). ChHOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHS K
yqumo; yBa)KI/ITeJII)HOFO OTHOLIICHUS K TPYI[y, HaJIM4YUEC OIIbITA y‘IaCTI/Iﬂ B COOHUAJIBHO
3HauuMoM Tpyae. Oco3HaHuEe 3HAYCHUS CEMbUM B JKU3HU YEJOBEKa W OOIIECTBa,
MPUHATHE [EHHOCTH CEMEHHOW >KHM3HH, YBOKHTEIHLHOEC W 3a0O0TIMBOC OTHOIICHHE K
YyJIeHaM CBOCH CEMBH.

e OCBOEHHOCTh COLIMANBHBIX HOPM, NpaBWJ IOBEJICHHs, pojie M (opM COLHATBHON
KU3HU B Tpymmax M cooOulecTBax. YdyacThe B UIIKOJIBHOM CaMOYIIPaBJICHUU H
OO0IIECTBEHHOH JKM3HU B Mpeieaax BO3PACTHBIX KOMIIETEHIINH C y4ETOM PErnOHaIbHbIX,
STHOKYJBTYPHBIX, COLMAIBHBIX M 3KOHOMHMYECKHX OcoOeHHocTell ((opmupoBaHue
TOTOBHOCTH K yYacCTHIO B IIPOLIECCE YIOPSTOYEHUS COLMAIBHBIX CBSI3€H U OTHOLIEHUH,
B KOTOPbIE BKJIFOUEHBI U KOTOPbIe (POPMUPYIOT CaMU yJalliecs; BKIOYEHHOCTh B
HENOCPEACTBEHHOE I'PakJTaHCKOE y4acTHe, TOTOBHOCTb Y4aCTBOBATh B XKU3HEAEATEIbHOCTU
MOJPOCTKOBOTO OOIIECTBEHHOIO OOBEAMHEHMS, IMPOAYKTUBHO B3aUMOJICHCTBYIOIEIO C
COLIMAJbHON Cpeloil M COLUMAJIbHBIMM MHCTUTYTaMU; HJICHTHU(PHUKALUs cedsd B KayecTBe
CyObeKTa COIMAIbHBIX MpeoOpa3oBaHUil, OCBOGHHE KOMIIETEHTHOCTEH B  cdepe
OpPraHU3aTOPCKOH JEATETbHOCTH; HHTEPHUOPU3ALIUS [IEHHOCTEH CO3MIaTEIbHOTO OTHOIIEHUS
K OKpY)Karoleil AelCTBUTENbHOCTH, LEHHOCTEH COLMAIbHOIO TBOPYECTBA, LIEHHOCTU
IIPOAYKTUBHOM OpraHM3allii COBMECTHOHM JAEATENIbHOCTH, caMOpeaju3allid B Tpymie U
OpraHM3alliy, LEHHOCTU «JIPyroro» Kak paBHONPABHOIO MapTHEpa, (OpMHUpOBaHHUE
KOMIIETEHIIMH aHaiu3a, IMPOEKTUPOBAHMs, OpraHU3alUu JEeSATEIbHOCTH, peQIIeKCuu
W3MEHEHHH, CIIOCOO0B B3aWMOBBITOIHOTO COTPYAHHUYECTBA, CIIOCOOOB peaIn3alnuu
COOCTBEHHOT'O JINAEPCKOrO NOTEHIINANA).



MertanpeamMeTHble pe3yJibTAThI

MeranpeaMeTHbIe pPE3yNbTAaThl, BKIIOUYAIOT OCBOCHHBIC YYaUIUMUCA MEXIPEIMETHbBIC
MOHSATUSA U YHUBEpCAJIbHbIC YUeOHbIC IEUCTBUS (JTUYHOCTHBIC, PEryJIsITUBHbBIC, I03HABATEIbHBIC,
KOMMYHHUKATHBHbIE).

MexnpeAMETHBIE TOHSATHUS

YcnoBueM (hopMHpPOBAHHS MEKIIPEAMETHBIX MOHITHIA, HATPUMEP TAKUX KakK cucrema, QaxT,
3aKOHOMEPHOCTh, (DEHOMEH, aHalW3, CHHTE3, SBISETCS OBJAJCHUE YYalIUMHCS OCHOBAMU
YUTATEITLCKON KOMIETCHIINH, MPUOOPETCHHE HABBIKOB padOThI ¢ WH(OpMalued, ydacTHe B
MIPOEKTHOM JesTeabHOCTH. Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHUsi Ha BCEX IpeaMeTax
OyIeT ocCymecTBIAThCS paboTa 1O (QOPMUPOBAHUIO ¥ PA3BUTHIO OCHOB UYHTATEIbCKON
KOMIIETCHIIMM. Y4Yaliuecss OBJAJACIOT UTEHHEM KaK CpPEJICTBOM OCYIIECTBICHHUS CBOMX
JambHEWIINX IUTAHOB: NPOJOJDKEHHS 00pa3oBaHuUsT W camMooOpa3oBaHUS, OCO3HAHHOTO
IJITAHUPOBAHUS CBOETO AKTYAJIbHOTO M MEPCIEKTUBHOTO KPYyra YTEHUs, B TOM YHUCJIE JOCYTOBOIO,
MOJATOTOBKH K TPYAOBOH M COLMATBHOU JEATEIBHOCTH. Y BBITYCKHUKOB OyIeT copMUpOBaHa
MOTPEOHOCTh B CHCTEMAaTUYECKOM YTCHHH KaK CPEACTBE IMO3HAHHUS MHpA U ceOs B 3TOM MHpE,
rapMOHU3AIIUH OTHOIIICHHUH YeoBeKa U 00IIeCTBa, CO3TaHuU 00pa3a «IoTpeOHOr0 OYAyIIEro.

[Ipyn u3ydyeHuu y4eOHBIX MPEIMETOB y4Yalllhuecs YCOBEPIICHCTBYIOT MPHOOPETEHHBIE Ha
MEPBOM YPOBHE HAaBBIKM PabOTHl ¢ wH(OpMalued U monoiHsaT ux. OHU cMoryT paboTaTh C
TEeKCTaMH, TIPeoOpa30BhIBATh U MHTEPIIPETHPOBATH COMCPIKAINILYIOCS B HUX HH(POPMAIUIO, B TOM
qucle:

—  CHCTEMaTH3UPOBaTh, COMOCTABIIAThH, AHATU3UPOBATh, 0000IIATh U HHTEPIIPETUPOBATH HH(DOPMAILIHIO,
COJIEPIKAIIYIOCS B TOTOBBIX MH(POPMAIIHOHHBIX 00BEKTaX;

- BBIACIIATH TJIaBHYIO H I/I36I)ITO‘-IHyIO I/IH(bOpMaHI/IIO, BBIIIOJIHATH CMBICJIOBOC CBépTBIBaHI/IC
BBIIETICHHBIX (DaKTOB, MBICIEH; TIPEACTABIATh MHGOPMAIIHIO B CIKATOHW CIIOBECHOH (popme (B Bue TUIaHa
WM TE€3UCOB) U B HATJISTHO-CUMBOJMYECKOH (hopme (B BHIE TaOIHUI], TpPaPUIECKUX CXEM WU TUarpamm,
KapT MOHATHN — KOHIENTYalbHBIX IHarpaMM, ONOPHBIX KOHCIIEKTOB);

- 3aI10JIHATH U JOIIOJIHATH T36HI/IHBI, CXCMbI, AUarpaMmabl, TCKCTHI.

B xonme um3ydeHus Bcex y4eOHBIX MPEAMETOB, y4alluecs MNPUOOPETYT OIBIT MPOEKTHOU
NEeSTeIbHOCTH Kak 0co0oil  (opMbl ydeOHOUM paboThl, CIOCOOCTBYIOMIEH BOCIUTAHUIO
CaMOCTOATENIbHOCTH, HWHUIMATUBHOCTH, OTBETCTBEHHOCTH, TIIOBBIIICHUIO MOTHUBAMM H
3 PexTUBHOCTH y4eOHOW JHEeATETBLHOCTH; B XOJI€ peau3alliid HCXOJHOT0 3aMmbIiciia Ha
MPAKTUYECKOM YpPOBHE OBJIAJICIOT YMEHHEM BBIOMpATH aIeKBAaTHBIE CTOSIIEH 3a7adye CPE/ICTBa,
MPUHUMATh PEIIEHUsA, B TOM YHCI€ M B CHTyalusx HeomnpeaeaéHHoctd. OHHM ToJydar
BO3MOKHOCTh Pa3BHUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJbKUX BAPUAHTOB PEIICHHM, K TIOUCKY
HECTaHJIaPTHBIX PEIICHUM, TOUCKY U OCYIIECTBICHUIO HanboJiee MPUEMIIEMOTO PEIeHHUS.

IIpenmeTHbIe pe3yabTaThl

BoinyckHuk HayuuTes B 7-9 kiaccax (U1l MCIIOJIb30BAHUS B NIOBCEIHEBHOI KU3HU H
olecrevyeHUst BO3MOKHOCTH YCIICIIHOTO MPOAO0JI’KEeHUsI 00pa30BaHuA)
DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMaTH4eCKOH JIOTUKH
I'eomeTpuyeckue GuUrypsl
e OmnepupoBarb Ha 0a30BOM ypOBHE MOHATHSAMH F€OMETPHUECKUX DUTYD;
e U3BJIEKATh UH(POPMAIIMIO O TEOMETPUYECKUX (PUTypax, MPEeJICTaBICHHYIO Ha YepTexax
B ABHOM BHJEC,
e TIPUMEHSATH JUIA PEUICHUS 3a7ay FreOMeTpUdecKkre (haKThl, €CIIU YCIOBHS UX
pUMEHEHUS 3aJIaHbl B IBHOM (popme;
e pemaTh 33Jjaud Ha HaXOXKJCHHUE T€OMETPUYECKUX BEIMYMH M0 00pasliaM Hiu
JITOpUTMaM.
B noBcenHeBHOM KM3HHM M IPH U3YYCHHUHU APYTUX NPEIMETOB:



e  HCIIOJIb30BATh CBOMCTBA r€OMETPUYECKHUX (DUTYp IUIS pEIICHHs TUIOBBIX 3a/1a4,

BO3HHUKAIOIIMX B CUTYyaIUsX MOBCEIHEBHOM JKU3HU, 3a]]a4 MPAKTUUYECKOTO COJEPKAHMS.
OTHo1EeHust

e OmnepupoBaTh Ha 0230BOM YPOBHE MOHITHIMH: PAaBEHCTBO (PUTYp, paBHbIE PUTYDHI,
PaBEHCTBO TPEYTOJbHUKOB, MAPAJIIEIBHOCTD MPSIMBIX, IEPIICHAUKYISIPHOCTh
MPSMBIX, YTJIbI MEXKY IPSIMBIMU, IEPIEHIUKYIISAP, HAKIOHHAS, IPOCKLUS.

B noBceHeBHOI :KU3HN U IPH U3YYEHUH JAPYTUX NPeIMETOB:

e  HCHOJIb30BaTh OTHOLIEHUS JJISI pEUICHUSI IPOCTEUINX 3a]1a4, BO3HUKAIOIINX B

peanbHOM KU3HU.
HN3mepeHus u BbIYMCICHUS

e BpINOMHATH U3MEPEHUE JJIMH, PACCTOSHUM, BEJIMYUH YIJIOB, C IOMOIIbIO
WHCTPYMEHTOB JIJIl U3BMEPEHUM JITUH U YIJIOB;

e MPUMEHATH HOPMYIIBI IEPUMETPA, IIOMAAN U 00BEMA, IITOMIAAN TOBEPXHOCTH
OTJIeTIbHBIX MHOTOTPAHHUKOB IPY BBIYUCIICHHSIX, KOTJ]a BCE JaHHBIC UMEIOTCS B
YCIIOBUH;

e mpuMeHATH TeopemMy [ludaropa, 6a30Bbie TPUTOHOMETPUICCKUE COOTHOIICHUS JIS
BBIYMCIICHHS JUIMH, PACCTOSIHUM, IUTOIAAEH B MPOCTEUILINX CITydasix.

B noBceHeBHOI :KU3HN U IPH U3YYEHUH APYTUX NPeIMETOB:

e BBIUUCIATH PACCTOSIHUS HA MECTHOCTH B CTaHJAAPTHBIX CUTYalUsX, IUVIOIIA/IH B
MPOCTEUIINX CITydasiX, MPUMEHSTH (OPMYIIbI B TPOCTEUIINX CUTYAIUSX B TTOBCEIHEBHOM
KU3HHU.

I'eomeTpuyeckue NoCTpoeHUs!
e HM3oOpaxkaTh THIOBKIE IIOCKUE PUTYPHI U (GUTYPBI B IPOCTPAHCTBE OT PYKH H C
IMOMOIIBE0 UHCTPYMEHTOB.

B noBcenHeBHOI KU3HM U IPU U3YYEHUH JAPYTUX NPeIMETOB:

e BBINOJHATH NPOCTEHIIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEATIbHOM KU3HU.
I'eomeTpuueckue npeodopa3zoBaHus

e Ctpouth Qurypy, CHMMETPUUYHYIO TAaHHOW (PUType OTHOCUTEIHHO OCH U TOUKH.
B noBceHeBHOM KNU3HM U NIPU U3YYCHUH APYTUX NPEAMETOB:

e Ppacro3HaBaTh ABHUKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

e pacmo3HaBaTh CUMMETPHUYHBIE (PUTYPBI B OKPYKAIOIIEM MHUPE.
BekTOpbl M KOOPAMHATHI HA MJIOCKOCTH

e OmnepupoBaTh Ha 0230BOM YPOBHE MOHITHIMH BEKTOP, CyMMa BEKTOPOB, TIPOU3BEICHUE
BEKTOpa Ha YHUCIIO, KOOPJAUHATHI Ha MJIOCKOCTH;

e ONpENeNsITh NPUOTUKEHHO KOOPAMHATHI TOUKH 10 €€ N300paKEHUIO Ha
KOOPAMHATHOM INIOCKOCTH.

B noBceHeBHOM KN3HM ¥ NPU U3YYECHUH APYTUX NPEeAMETOB:

e  HCIOJB30BaTh BEKTOPHI JAJISI PEIICHUS MPOCTEHIIINX 3a/1a4 HA ONPEICIICHUE

CKOpPOCTH OTHOCHUTEIIBHOTO ABUKECHHUSI.

BbInyCKHHUK MOJIYy4YHT BO3MOKHOCTh HAYYHUTHCHA B 7-9 Ki1accax i
o0ecrne4eHusi BO3MOKHOCTH YCIIELIHOTO IPOJOJI2KEeHHs 00pa30BaHusA
I'eomeTpuyeckue puUrypsl
e OnepupoBaTh NOHATUSMU T€OMETPUUYECKUX PUTYD;
e U3BJEKaTh, UHTEPIPETUPOBATH U MPEOOPA30BBIBATH MH()OPMAIIHIO O
reoMeTpHUECKUX (PUTypax, MPeJCTaBICHHYIO Ha UepTexax;
e TIPUMEHATH reOMETpUYEcKre (GaKThl AJIs pelIeHHs 3a/1a4, B TOM YHCIIE,
IIPEAIIOJIAaraloINX HECKOJIBKO I1aroB peLICHHUS],;
e (opmynHrpoBaTh B MPOCTEUIINX CIydasiX CBOIMCTBA U MPU3HAKU (QUTYD;
e  JIOKa3bIBaThb T€OMETPUUYECKUE YTBEPKICHUS;
e BJIAQJETh CTAaHAAPTHOM KilaccUpUKaLMEN TUIOCKUX QUTyp (TpeyroibHUKOB U
YeThIPEXYTOJILHUKOB).



B noBcenHeBHOM KU3HHM M IPH U3YYCHHUHU APYTUX NPEIMETOB:
e HCMOJB30BaTh CBOMCTBA FEOMETPHUUECKUX (DUTYD [UIA pelIeHus 3a1a4
IIPAKTUYECKOI'0 XapaKTepa U 3a1a4 U3 CMEXHBIX JAUCIUILIIUH.
OTHOmIEeHNs
e OmnepupoBaTh MOHATUSAMH: PAaBEHCTBO (pUTYp, paBHBIE (PUTYPHI, PABEHCTBO
TPEYTOJIbHUKOB, AapaIIbHOCTb IPSAMBIX, IEPIEHIUKYISIPHOCT IPSAMBIX, YIIIBI MEXKIY
IPSIMBIMM, IEPIEHUKYJISAP, HAKIOHHAS, IPOEKIMs, Hogooue Gpuryp, nogqo0HsIe PUrypsl,
110/100HbIE TPEYTOJBbHUKH;
e nIpuMeHATh TeopeMy Paneca 1 TeOpeMy O IPONOPLUOHATIBHBIX OTPE3KaX MPU PELICHUU
3ajau;
e  XapaKTepU30BaTh B3aUMHOE PACIOJIOKEHHUE MPAMON U OKPYKHOCTH, ABYX OKPY>KHOCTEH.
B noBceaHeBHOI )KM3HH M IIPH M3YYeHUH APYTHX NPEAMETOB:
e HCIIOJI30BATh OTHOUIEHMS JUIsl pELIEHU 3a/1a4, BOSHUKAIOIINUX B peabHON )KU3HHU.
N3mepennss 1 BbIYUCICHHUSA
e OmnepupoBaThb NPEICTABICHUSIMHU O JUIMHE, IUIOIMAAN, 00bEME KaK BEIUYMHAMHU.
ITpumensts Teopemy Iludaropa, popmyisl mwiomann, 00bEMa Npu pereHuH
MHOTOLIAroBbIX 33/Ja4, B KOTOPBIX HE BCE JaHHbIE MIPEJICTABIICHBI SIBHO, a TPEOYIOT
BBIUUCIICHUH, ONIepUpOBaTh O0JIee IMUPOKUM KOJIHMUECTBOM (POPMYII JJIMHBI, IIOLIA/IH,
00BbEMa, BBIYHUCTIATH XapaKTEPUCTUKH KOMOUHAIMK puryp (OKpy>kHOCTEH 1
MHOT'OYT'OJIbHUKOB) BBIYUCIIATh PACCTOSIHUS MEX 1y (PUTYypaMu, IPUMEHSTh
TPUTOHOMETpHUECKUE (POPMYJIBI 1J1s1 BBIYMCICHUN B O0JIee CIIOKHBIX CIydasiX,
IIPOBOJIUTH BBHIUYMCIIEHUS HA OCHOBE PABHOBEJIIMKOCTH U PABHOCOCTABICHHOCTH;
e IIPOBOJUTH MPOCTHIE BHIYUCIECHUS HA OObEMHBIX TEJaXx;
e (opMyIHpPOBATh 337]aUd HA BBIYUCIEHHE UINH, IJI0IIAJe 1 00bEMOB U pelaTh UX.
B noBceaHeBHOI )KM3HM M IIPH M3YYeHUH APYTUX NPEAMETOB:
e IIPOBOJUTH BHIYUCIIEHUSI HA MECTHOCTH;
e IPUMEHATH (POPMYJIbI IPU BBIYMCICHUIX B CMEXHBIX Y4EOHBIX NpeIMeTax,
B OKPY’KAIOIEH 1EUCTBUTEIBHOCTH.
I'eomeTpuyeckme nmocTpoeHust
o M300paxkaTh reoMeTpuiecKkre (GUTyphl O TEKCTOBOMY M CHMBOJILHOMY OIIMCAHUIO;
e CBOOOJIHO ONEPHPOBATH UEPTEKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX CIydasiX,
. BBIIIOJIHATDL IOCTPOCHU TPEYT'OJIbHUKOB, NIPUMCHATL OTACJIbHBIC MCTO/IbI HOCTpOCHI/Iﬁ
LUPKYJIEM M JIMHEHKOH U IIPOBOJUTH MPOCTEHIIINE UCCIIEIOBAHUS YHCIIA PEIICHUI;
e 1300pakaTh TUIOBBIE MJIOCKHE PUTYpPBl U OOBEMHBIE TENIA C TOMOIIbIO
MPOCTEHIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBceaHeBHO KU3HM ¥ IPU M3YYEHHUHU APYTUX NMPeIMETOB:
e  BBINOJIHATH MPOCTEHIINE TOCTPOESHUS HA MECTHOCTH, HEOOXOJMMbIE B PeaIbHOM JKU3HU;
e OLIGHUBATh pa3Mephl peajJbHbIX 00BEKTOB OKPYKAIOIIETO MUpA.
IIpeoGpazoBanus
e OmnepupoBaTb MOHATUEM JIBUXKEHUS U TPeoOpa3zoBaHus OJ00Ms, BIaIETh
npuéMamu ocTpoeHus GUryp ¢ UCIOIb30BaHUEM JBMKEHUH U peoOpa3oBaHMii
1o/100us, IPUMEHSATH MOJTy4YEHHbIE 3HAHUS U OMBIT TIOCTPOEHUH B CMEKHBIX
MpeIMeTax U B peasIbHbIX CUTYaIUsAX OKPYXKAIOLIET0 MHUPA;
e CTpOUTH QUTYpY, HOJOOHYIO JAHHOM, OJIH30BATHCS CBOMCTBAMU NOJO0OUS JIs
000CHOBaHUs CBOMCTB PUTryp;
e TPUMEHATH CBOICTBA ABWKCHHN JJISl MPOBEECHHS TPOCTEUIINX 00OCHOBAHUI
CBOWCTB Quryp.
B noBcenHeBHOM KM3HM U NIPH M3YYECHHHU APYTUX NPEAMETOB:
e TPUMEHSTH CBOWCTBA ABMXKEHUN U MPUMEHSTH MOJ00ME 17151 TOCTPOSHUHN U BHIYMCICHUH.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH



e OmnepupoBaTh NOHATUSIMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YHUCII0, YTOJ MEXITY BEKTOPaMH, CKaJIIPHOE MTPOU3BEICHHE BEKTOPOB, KOOPINHATHI Ha
IJIOCKOCTH, KOOPIMHATHI BEKTOPA;

e  BBINIOJIHATH JACUCTBUS HAJ BEKTOPAMU (CIOKEHUE, BRIYUTAHUE, YMHO)KCHHE HA YHCIIO0),
BBIYHCIISATH CKAISIPHOE MMPOU3BEACHHE, ONPEACIISATH B IPOCTEUIIINX CITydasX YTOJI MEXITy
BEKTOPAMH, BBITIOJHSTH Pa3JI0KEHUE BEKTOPA HA COCTABJISIONINE, TPUMCHSITh
MOJTy4YeHHBIC 3HAHUS B (PU3UKE, TTOTH30BATHCS (OPMYIION BEIYUCICHUS PACCTOSHUS
MEXTy TOYKaMU 110 U3BECTHBIM KOOPJAUHATAM, HCIIOJIb30BaTh YpaBHEHUsS (GUTYD IS
pelIeHus 3a1ay;

e TPUMEHSTHh BEKTOPHI U KOOPIUHATHI JUIS PEIICHHUS TEOMETPHUECKUX 33124
Ha BBIYHCIICHUE JUTHH, YTJIOB.

B noBceHeBHOI KU3HU U IPH U3YYEHHHU APYTUX MPEIMETOB:

e  HCIOJIB30BATh MOHATHS BEKTOPOB U KOOPAWHAT ISl PEUICHUS 3a/1a4 10 (QH3HKE,

reorpaduu U APYrUM y4€OHBIM MPEIMETaM.

2. Coaep:xanue yueOHOI0 npeamera.

ConepxaHue KypcoB MaTeMaTHKH 5—6 KIaccoB, anreOpbl W reoMeTpuu 7-9 KiaccoB
O0BEIUHEHO KaK B HWCTOPHYECKH CIOXKHUBIIMECS JIMHUM (YHCIIOBas, anreOpandeckas,
reoMeTpuueckas, (QyHKUHOHAbHAS U Jp.), TAK U B OTHOCUTEIIBHO HOBBIE (CTOXacTHYecKas
TUHUS, «pealibHas MaTemartukay). OTHeiabHO TMpeAcTaBlIeHbl JUHHUS CIOKETHBIX 3ajad,
HCTOpUYECKasl INHUS.

DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYE€CKOM JIOTHKH

CornacHo ®I'OC OOO B Kypc MaTeMaTUKU BBeJIeH pa3zen «Jlorukay, KOTOphlid He
Mpe/roaraeT JONOJHUTEIBHBIX YaCOB HA M3yYCHUU U BCTPAUBACTCS B PA3IMYHBIC TEMBI
KypCOB MaTeMaTHKU U MHPOPMATUKH U MIPEIBAPSAETCS O3HAKOMIICHUEM C SJIEMEHTaMU TEOPUH
MHO>KECTB.

MHo:kecTBa U OTHOIIEHUSI MEKTY HUMH

MHOXeCTBO, XapaKTEPUCTHIECKOE CBONCTBO MHOXKECTBA, JJIEMEHT MHOXKECTBA, ITyCTOE,
KOHEYHOe, OeCKOHeYHOEe MHOKeCTBO. [ToaMHOKecTBO. OTHOIICHNE TPUHAICKHOCTH,
BKJIFOUCHHSI, PABEHCTBA. DJIEMEHThI MHOXKECTBA, CIIOCOOBI 33]JaHUsI MHOXKECTB, PACIIO3HABAHHE
MMOAMHOKECTB U 3JIEMEHTOB MOJMHOECTB C MCIOJIb30BaHUEM KPYIoB Jiliepa.

Onepanun HaJl MHOKeCTBAMH

[epeceuenne n 00bETMHEHNE MHOXKECTB. Pa3HOCTh MHOKECTB, JOMOTHEHNE

MHOXecTBa. VIHTeprpeTanus onepanuii HaJ MHOKECTBAMH C IIOMOIIBIO KPyroB Diiepa.
DJIeMeHTBhI JIOTUKHU

Omnpenenenue. YTBepxkaeHUS. AKCUOMBI U TeopeMbl. JlokazarenscTBo. Jloka3aTenbCcTBO OT
npotuBHOTO. TeopeMma, oOpatHas JaHHOU. [IpuMep U KOHTpIIpUMeED.

Boicka3biBaHuSA

HcTuHHOCTD U JI0)KHOCTH BhICKa3biBaHUs. CIIOKHBIE U TPOCTHIE BBICKA3bIBaHUs. Onepanuu Hajl
BBICKa3bIBAaHUSIMH C UCIIOJIb30BAHUEM JIOTHUECKUX CBSI30K: M, WIIH, HE. Y CJIOBHBIC
BBICKA3bIBaHUS (MMILTUKALINN).

Coaepsxanue Kypca reoMeTpuu B 7-9 Kiaccax
I'eomeTpuueckue purypsl

@urypsl B reoMeTpHHU U B OKpPY:KalollleM MUpe

I'eomerpuueckas gurypa. PopMupoBaHUE MPEACTaBICHUI 0 MeTa PEAMETHOM
MOHATUH «PUTYpay.

Touka, TMHUSA, OTPE3OK, MpsMast, JIyd, JIOMaHas, INIOCKOCTb, yroj, OMcceKkTpuca yria u
€€ CBOICTBA, BUABI YIJIOB, MHOTOYTOJIbHUKHU, KPYT.



OceBas cummeTpust reomeTpudeckux puryp. LleHTpanbHas CHMMETpHs TE€OMETPUIECKUX
¢buryp. MHOTOyroJibHUKH

MHOroyroiabHUK, €ro 3J1EMEHTBI M €r0 CBOMCTBA. Pacrio3HaBaHue HEKOTOPBIX
MHOI'OYI'OJIbHUKOB. BBIITyKJIble M HEBBIITYKIIbIE MHOTOYIOJbHUKH. [IpaBuiibHbIE
MHOI'OYTOJIbHUKH.

Tpeyronsauku. Beicota, Mmenuana, buccekTpuca, CpeIHss JUHUS TPEYTroJbHUKA.
PaBHOOEIpEHHBIN TPEYTrONIBHUK, €0 CBOMCTBA U NMPU3HAKU. PABHOCTOPOHHUI

TPEYroJIbHUK. [IpsAMOYTroJIbHBIN, OCTPOYTOJIBHBIN, TYIIOYTOJIbHBIM TPEYTrOJIbHUKY. BHEemHue
yIJIbl TpeyronbHuKa. HepaBeHCTBO TpeyroybHUKA.

Yeteipéxyronpuuku. [lapannenorpamm, pomMO, NpsMOYToJbHUK, KBaApaT, Tpanelus,
paBHOOepeHHas Tparenus. CBOHCTBA M MPU3HAKH MapajuiesiorpaMmma, poMoa,
IPSIMOYTOJIbHMKA, KBAJpaTa.

OKpyXHOCTb, KPyT

OKpy»KHOCTB, KPYT, UX DJIEMEHTBI U CBOMCTBA; LICHTPAJILHBIC U BIIMCaHHBbIE yIiibl. KacarenpHas u
CeKyllas K OKpYKHOCTH, UX CBOMCTBA. BIIMCaHHBIE U ONMCAHHBIE OKPYKHOCTH IS
TPEYrOJIbHUKOB, YETBIPEX YT OIBHUKOB, IPAaBUJIBHBIX MHOTOYT'OJIbHUKOB.

I'eomeTrpuueckue purypsl B npocrpancTse (00bEéMHbBIE Tesa)

MHororpaHHuk u €ro 31eMeHTbl. Ha3BaHMS MHOIOIPaHHUKOB € Pa3HBIM IIOJIOKEHUEM U
KOJIMYECTBOM IpaHel. llepBudHbIe IpeACTaBICHUS O IUPAMHU/JIE, TApAIIICIIECIUIIEAE, TPU3ME,
cdepe, mape, LWIMHIPE, KOHYCE, UX 3J€MEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHomeHus

PaBencrBo Qpuryp

CBoiicTBa paBHBIX TPEYrOJIbHUKOB. [Ipr3HAaKN paBEeHCTBA TPEYTrOJIbHUKOB.
ITapajuteIbHOCTH MPSIMBIX

[Ipu3Haky U cBOMCTBA MapajIeNbHbIX OPSIMBIX. AKCHOMA NapaieabHocTH EBKinaa.
Teopema Paneca.

IlepnenauKyaspHBbIC NPSIMBbIE

[Ipsimoii yroan. Ilepnenaukynsp k npsimoil. Haknonnas, npoexus. CepeuHHbIN
MEpIEeHIUKYIIAp K oTpe3Ky. CBOMCTBA U MPU3HAKU NIEPIIEHIUKYJIIPHOCTH.

ITonooue

[IponopuronanbHble 0Tpe3KH, nogooue guryp. Ilogodusie TpeyroasHuky. [lpusHaku nogoOusi.
B3auMHoe pacnoJioskeHHe PsSIMOM U OKPYKHOCTH, IBYX OKPYKHOCTEH.

H3mepenus u BoIYMCICHUS

Benu4unsbl

ITonstue Bennuunsl. JJnuna. M3mepenue nunbl. EquHunel naMepenus JUMHbL. Bennunna yria.
I'panycnas mepa yria.

[TonsaTHe 0 mIOLMAAN TIIOCKON GUTypHI U €€ cBONCTBaxX. M3MepeHue miomaaei.

EnvHuLb n13MEpeHns MIoUIaau.

IIpencraBnenue 06 00bEMe U ero cpoiicTBax. M3mepenue oobéMa. Enununiiel namepenus
00BEMOB.

N3mepenus u BoIYMCICHUS

HNHCTpyMEHTBI 11 M”3BMEPEHNN U TOCTPOEHUI; U3MEPEHHUE U BBIYUCIIEHUE YIJIOB, JUIMH
(paccTrosHuii), muomazaei. Tpuronomerpuyeckrue GyHKIIMH OCTPOTO YIJia B IPSIMOYTOJIBHOM
TpeyrojbHuke Tpuronomerpudyeckue QyHKIMH TYNOro yria. BeranuciaeHue ajeMeHTOB
TPEYTOJIBHUKOB C UCITOJIb30BAHNEM TPUTOHOMETPUYECKUX COOTHOIIECHUN. DOpMyIIbI IIJI0IIa U
TpeyrojbHUKa, Mapaiie]orpaMMa U ero YacTHBIX BUA0B, (OPMYIIbI JUTHHBI OKPY>KHOCTH U
momaau kpyra. CpaBHeHHE U BeuucieHnue miomazaeii. Teopema I[udaropa. Teopema
CHUHYCOB. TeopeMa KOCUHYCOB.

Paccrossnus

Paccrosinne Mexay Toukamu. PacctosiHue ot Touku 10 npsiMoil. Pacctosinue mexay purypamu.
I'eomeTpuyeckue NoCTpoeHUs

I'eomeTpuueckue NocTpoeHus A WUTIOCTPAIIMK CBOMCTB T€OMETPUUYECKUX QUTYP.



HNHCTpyMEHTBI U1 IOCTPOCHUN: UPKYJIb, TUHENKA, YToiabHUK. [IpocTeiimme nocrpoenus
LUPKYJIEM M JTUHEWKOM: MOCTpOEHUE OMCCEKTPHUCHI YIia, MEPIEHANKYIApa K NPsIMOH, yria,
PaBHOT'O JTaHHOMY,

ITocTpoeHne TpEyroJbHUKOB 10 TPEM CTOPOHAM, IBYM CTOPOHAM U YIUIy MEKIy HUMH, CTOPOHE
Y IBYM IPUJIEKAUM K HEH yriam.

Jlenenue oTpe3ka B JAHHOM OTHOILICHUHU.

I'eomeTpuueckne nmpeodpa3zoBaHus

IIpeoOpa3zoBanus

ITonsarue npeobpazoBanus. [IpeacraBienue o MeTanpeMETHOM OHATUI
«peobpazoBanuey. [logodue.

JIBHakeHMSs1

OceBas U LIGHTpaJIbHAasi CHMMETPHSI, TOBOPOT U NapajienbHbIi iepeHoc. KomOunarmu
JBMKEHUN Ha IIJIOCKOCTH M UX CBOMCTBA.

BekTopbI M KOOPAMHATHI HA IJIOCKOCTH

BekTopsl

[Tonatue BeKTOpa, ACHCTBHS HAJl BEKTOPAMH, UCIOJIH30BAHNE BEKTOPOB B (PM3UKE, PA3I0KECHUE
BEKTOPA Ha COCTABJISIOIINE, CKAJIIPHOE IIPOU3BEICHHUE.

Koopaunarsi

OcHOBHBbIE IOHATHUSA, KOOPAUHATHI BEKTOPA, paCCTOSHUE MEXy Toukamu. KoopauHaTsl
cepe/lvHbl OTpe3Ka. YpaBHEHUs QUryp.

[IpuMeHeHne BEKTOPOB U KOOPAMHAT JUIS PEIICHUs IPOCTEUIINX FEOMETPUYECKUX 3a/1a4.

Hcropus MmaTeMaTHKH

Bo3HUKHOBEHHE MaTEMAaTUKHU KaK HAayKH, 3Tamnbl €€ pa3BuTHs. OCHOBHBIE pa3zeiibl MATEMaTHKU.
Brrparomuecss MaTeMaTHKU U UX BKJIAJ B pa3BUTHE HAYKH.

beckoHEeYHOCTh MHOXKECTBA ITPOCTHIX YKcell. Yucma v IIMHbI OTPE3KOB. PalimoHabHbIE YKcCIa.
[TorpeGHOCTE B ppatmoHanbHbIx yncnax. [lkona [Tudaropa

3apoxaenue anreOpsl B Heapax apupmeTuku. An-Xopesmu. Poxienne OyKBeHHON CHMBOJIUKH.
I1. ®epma, ®. Buer, P. [lexkapt. McTopus Bompoca 0 HaxX0xaAeHUH OpMYIT KOpHEH
anredpanveckux ypaBHEHUH cTenenei, oonbiux yetblpéx. H. Tapranss, k. Kapnano,

H.X. AGens, D. lNanya.

[TosiBnieHne MeTo1a KOOPAMHAT, TIO3BOJISIONIEr0 IEPEBOAUTH FEOMETPUUECKHE OOBEKTHI Ha A3BIK
anreOpsl. [losBnenue rpaduxos pynxuuii. P. lexkapr, I1. depma. [Ipumepsl paznuyHbIX cUCTeEM
KOOPJIMHAT.

3anaua Jleonapno [1uzanckoro (PuboHayum) o kposnkax, ynciaa Pudbonayuu. 3agaya

0 maxMaTHoU Jocke. CXOAMMOCTh T€OMETPUYECKON ITPOIPECCUH.

Hcroku Teopun BEPOATHOCTEN: CTPaxoBoe A€o, a3apTHele Urpsl. I1. @epma, b. ITackans, S1.
beprymn, A.H. Konmoropos.

Ot 3emnenenus k reomerpun. Iludarop u ero mkona. danec, Apxumen. [lnaton u Apucrorens.
ITocTpoenne mpaBMIIBHBIX MHOTOYrOJIbHUKOB. Tpucekuus yria. KBagparypa kpyra. Y 1Boenue
ky0a. Mcropus uucna m. 3osotoe ceuenue. «Hauana» Esknuna. JI Ditnep, H.M. JloGaueBckuid.
Hcropus naroro nocrynara.

I'eomerpus u nckyccTBo. I'eomeTpuyeckre 3aKOHOMEPHOCTH OKPYKAIOIIETO MUpa.
ActpoHomust 1 reomeTpus. YTo U Kak y3Hanu AHakcarop, DpatocdeH u Apuctapx o pasmepax
JIynsl, 3emnn u ConHua. Paccrosaus ot 3emiu 1o Jlynst u Connua. M3mepenne paccrostHus

oT 3emuin 10 Mapca.

Ponb poccuiickux yu€Hsix B pa3Butuu MaremaTtuku: JI. Oiinep. H.U. JloGauesckuii, I1.J1.
YeoOnimes, C. KoBanesckas, A.H. Konmoropos.

Maremaruka B pazsutuu Poccuu: Iletp I, mkona MaTeMaTnyeckux U HaBUralKUX HAyK,
pasButue poccuiickoro ¢uiora, A.H. Kpsuto. Kocmuueckast mporpamma u M.B. Kennprm.



3. TemaTH4eckoe IVIAHUPOBaHME, 7 KJIaccC

Tema. Conepxxanne Kypca

Koa-Bo

yacoB

Duzypol 6 ceomempuu u 6 OKpyHcarouiem mupe.

1. HavajbHble reoMeTpU4YeCKHe CBEIeHUs.

1.1. IIpsimMas u oTpe3ok

1.2. JIyd u yron

1.3. CpaBHEHHME OTPE3KOB U YTJIOB.
1.4. IsmepeHue oTpe3KOoB.

1.5. U3mepenue yrios.

1.6. IleprieHiuKysipHBIE MPAMBIE.

Mmnozoyzonvnuxu. Pagencmeo guzyp.

2. TpeyroibHHKH.
2.1. IlepBblil IpU3HAK paBEHCTBA TPEYTOJIbHUKOB.
2.2. Menuanbl, OMCCEKTPUCHI U BEICOTHI TPEYTOJIHHUKA.
2.3. Bropoii u TpeTuil npu3HaK TPEyroJbHUKA.

2.4. 3anayu Ha MOCTPOECHUE.

14

HapaﬂﬂeﬂbHOC”’lb RPAMDbBLX.

3. MapaunenbHble NpsIMbIe.
3.1. Ilpu3Haku napanienbHOCTH JIBYX MPSMBIX.

3.2. AKcroMa napasuieabHbIX MPSMBIX.

Mmuozoyzonvnuku. I'eomempuyeckue nocmpoenusi.

4. CoOoTHOILIEHHS MEXKAY CTOPOHAMHA M YIJIAMHU TPEYIroJIbHUKA.

4.1. CymMa yrioB TpeyrojIbHUKA.
4.2. CoOTHOIIEHUS MEXYy CTOPOHAMM U yIJIaMH TPEYroJbHUKA.
4.3. IIpasMOyTOJIbHBIE TPEYTOJIbHUKH.

4.4. IlocTpoeHune TpeyroJibHUKA MO TPEM 3IE€MEHTaM

16

5. IloBTopenue. Pemenne 3aauy.




TemaTHyeckoe MIAHMPOBAHUE 10 TeOMETPHUH B 8 KII.

Ne Pazoen Kon-60
YpoKa Tema ypoka uacoe
YeTpIpexyroabHUKH 14
1-2 MHOTOYTOJTFHUKH 2
3 UeThIpeXyroJbHUKH 1
4-5 [TapannenorpamMm 2
6-7 IIpusHaky mapamierorpaMma 2
8 Tpanemms 1
9 Pemenue 3agau 1
10 IIpsIMOYTOJIBHUK 1
11 Pom0 u kBagpar 1
12 OceBast ¥ IEHTpaIbHASI CHMMETPHS 1
13 Kontponbras paboralNel 1
14 Pabora Hag ommOKkamu 1
Inomans 14
15 ITonarue miomaau MHoroyroibHuka. [lnomans kBagpara 1
16 [Tnomane OpsIMOYrOJIbHUKA 1
17-18 [Inomane napajuienorpaMma 2
19 [Tnomanes napamienorpaMma 1
20-21 [Inomaae TpeyroibHUKa 2
22 [Inomane Tpaneuuu 1
23-25 Teopema [lucaropa 3
26-27 Pemenmne 3amau. KonrponsHas pabotaNe2 2
28 PaboTa Han ommOKamu 1
Iogo0HbBIE TPEYTOJIbHUKH 19
29-30 Onpepesnenue Mo100HBIX TPEYTOJIbHUKOB 2
31-32 [lepBoIii 1 BTOPOI MPU3HAKK TIOJO0MS TPEYTOIFHUKOB 2
33 Tpernii npu3HaK Mog00Us TPEYTOJLHUKOB 1
34-35 Pemenue 3agau 2
36 KonTtposbHas paboraNe3 1
37-38 Pabora Hax ommOkamu. CpeHsist IMHUS] TPEYTOJbHUKOB 2
39 IIponopioHanbHbBIE OTPE3KHU B IPSIMOYTOJIBHOM TpP-Ke€. 1
40-41 Pemienue 3agau 2
42-43 3ajaun Ha TOCTPOCHHE 2
44-45 CooTHOIIEHHE MEXAY CTOPOHAMH U YIJIaMHU IPSMOYT.Tp-Ka 2
46 KonrtponbHas padoraNe4 1
47 PaboTa Hax ommOKamH.
OKpy:KHOCTH 17
48 B3anmMHoe pacnonoxeHue npsMor U OKPYKHOCTH 1
49-50 KacarenbHast K OKpy>KHOCTH 2
51-52 IleHTpanpHBIE U BIMCAHHBIE YTIIBI 2
53-54 Teopema o BiucanHoM yriie. Permenne 3agad 2
55-57 UYeThIpe 3aMevaTeNnbHble TOUKH TPEYTOJIbHHKA 3
58-59 BrucaHnHas OKpy)KHOCTb 2
60-61 OnucanHasg OKpYKHOCTh 2
62-63 Pemenue 3anau. KonrposibHas padoralNeS 2
64 Pabota Hax ommbKamu. 1
IoBTOpEnne. 6
65-66 IToBTOpEHNE OCHOBHBIX NOHSATHH U TEOPEM. 2
67-70 Pemenune 3amaa 4




TemaTn4eckoe NVIaHNPOBaHHUeE N0 FreOMETPHH B 9 KJI

Ne Pazoen Konuuecmeo
YpoKa Tema ypoka uacoe
BekTopsnl. MeTo1 KOOPAMHAT 18
1 ITonsTHE BEKTOpa 1
OTk7nanpIBaHe BEKTOPa OT AAHHOM TOUKH 1
3-5 Crno)xeHue U BEIUMTaHHE BEKTOPOB 3
6 YMHOXEHHE BEKTOPA Ha YHCIIO 1
7 TIpumeHeHne BEKTOPOB K PEHISHUIO 3aJ1a4 1
8 CpenHsist TMHHS Tpaneuuu 1
9 KontponpHas paboraNelno teme «BekTopbi» 1
10 Pabora Hax ommOKkamu. 1
11 Pa3znosxeHue BeKTOpa o ABYM HEKOJUIMHEAPHBIM BEKTOPAM 1
12 Koopauratser BekTOpa 1
13-14 IIpocreiimue 3a1a4u B KOOPAUHATAX 2
15 YpaBHeHHE OKPY>KHOCTH 1
16 YpaBHEHHE TIPIMOIA. 1
17 KonTponpHas paboraNe2 o Teme «MeTox KOOpAHHAT 1
18 PaboTa Han ommOKamH. 1
CooTHoLIeHHEe MeKAY CTOPOHAMHU U YIJIaMM TPEyroJbHHUKA. 11
CkaJisipHoe npou3Be/ieHle BEKTOPOB
19 CuHyC, KOCHHYC, TAaHT'€HC yIiIa 1
20 OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA 1
21 DopMyna sl BBIYACICHUSI KOOPJAUHAT TOYKU 1
22 Penienue 3a1au 1
23 Teopema o0 oMM TPEYroJbHUKA 1
24 TeopeMa cuHyCOB 1
25 TeopeMa KOCHHYCOB 1
26 KonTtpoibHas paboraNe3 1
27 Yroa Mexay BEKTopaMu 1
28 CxaJiIpHOE IPOU3BEACHHUE BEKTOPOB 1
29 CxaJiipHOE IPOM3BEACHHE BEKTOPOB B KOOPIMHATAX 1
JJIMHA OKPYKHOCTH M Kpyra 12
30 ITpaBUIbHBIM MHOTOYTOJIBHUK 1
31 OKpy’>KHOCTB, OIMCaHHAsI OKOJIO MTPABMJIBHOTO MHOTOYT'OJIbHHUKA 1
32 OKpy>KHOCTB, BHMCAHHAS B NPaBWJIbHBII MHOTOYTOJIbHHK 1
33 DopMynbl A1 BBIYUCIECHUS A, R,1,Sip v 1
34 IlocTpoeHne npaBUIIbHBIX MHOTOYTOJIbHUKOB 1
35 Pemenue 3agau 1
36 JnuHa okpy>XHOCTH 1
37 [Inomane kpyra 1
38 [1nomage KpyroBoro cekTopa 1
39-40 Pemenne 3amayu. Koarponbaas paboralNed 2
41 Pabora Hazg omrmOkamu 1
JBm:keHHe 8
42 OTtob6paskeHne IIOCKOCTH Ha cels 1
43 TlonsaTne nBM>XEeHUS 1
44 IleHTpanbHas U 0ceBasi CHMMETPUS 1
45 ITapamtensHBIN TepeHoc 1
46 IToBopot 1
47-48 Pemenune 3amaa 2
49 KonTtposbHas paboraNe5 1
HayanbHble cBeleHUsI U3 CTepeOMeTPUH 8
50-52 MHOrorpaHHuKH 3




53 MHOrorpaHHuKH 1
54-57 Tena v MOBEPXHOCTH BPAIICHUS 4
00 akcnomax MJIaHUMETPUH 2
IoBTOpEHHe. 9

58-60 IloBTOpEHUeE. 3
61-68 Pemienue 3anau 6
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