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IHosicHUTEILHAA 3aNIUCKA

PaGoune mporpammbl cpegHero (MOJHOTO) oOmiero oOpa3oBaHus MO anrebpe W Havalam
aHaJIM3a U TEOMETPHH COCTABIICHBI Ha OCHOBE DYHIaMEHTAILHOTO SApa COJEpKaHUs 00pa30BaHUS U
TpeOoBaHU K pe3yabTaTaM OCBOSHHS OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBbI CPEIHETO (ITOJIHOTO)
obmero oOpa3oBaHUs, TpeICTaBIeHHBIX B demepallbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe CPeaHEro (IMOJTHOT0) 00IIero 00pa3oBaHus. B HUX TakKe YUUTHIBAIOTCS OCHOBHBIC HJICH
u nojoxenus: [Iporpammbl pa3BuTus U (HOPMHUPOBAHUS YHHUBEPCATBHBIX YYCOHBIX NEHCTBHU ISt
cpemHero (MoaHOTo) 001Iero oOpa3oBaHMs.

Maremarnueckoe oOpa3oBaHHE SBISICTCS O00S3aTEIBHOW W HEOTHEMJIEMON YacThIO
oOmero oOpa3oBaHMs Ha BCEX CTYIMEHsIX MIKOIbl. O0ydeHre MaTeMaTHKE B CPEIHEH IIKOJIE
HaIpPAaBIICHO HA JOCTUKCHUE CICAYIONINX Ueell:

6 HanpaejleHuu JT1UYHOCMHO20 paseumus:

¢ (opMupoBaHHE MPEACTABICHUI 0O MaTeMaTUKe KaK YaCTH MUPOBOH KYJIbTYpBl U O MECTE
MaTeMaTHK{ B COBPEMEHHOMN IMBHJIU3ALMH, O COCO0aX OMMCAaHUS Ha MaTeMaTHYECKOM
SI3BIKE SIBJICHUM pEajbHOTO MUDA;

® Da3BUTHE JIOTUYECKOTO U KPUTUYECKOTO MBIIIJICHUS, KYJIbTYphl PeU, CIOCOOHOCTH K
YMCTBEHHOMY SKCIIEPUMEHTY;

e (opmupoBaHNE HMHTEIEKTYAIbHONH YECTHOCTH M OOBEKTUBHOCTH, CIOCOOHOCTH K
MPEOJOTICHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OMBITA;

® BOCIIHUTAaHHC KadycCTB JIMYHOCTH, O6€CH€‘II/IBaIOH_II/IX COIMMAJIBHYIO MO6I/IJ'II)HOCTB,
CIIOCOOHOCTH IMPUHUMATE CAMOCTOATCIIBHBIC PCILICHUA,

° (bOpMI/IpOBaHI/Ie KadyCCTB MBIIIJICHUA, HeO6XOI[I/IMBIX AJid aganTaiui B COBPEMCHHOM
UH(POPMALIMOHHOM OOIIECTBE;

e pa3BHTHEC WHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M MaTEMATHUYCCKHUX
CIIOCOOHOCTEMN;

6 Memanpet)memnom Hanpaesienuu.:

pa3BUTHE NPEJCTABICHUN O MaTeMaTHKe Kak (popMe OMMCAHUS M METOJIe MO3HaHUS
JeWCTBUTENFHOCTH, CO3/ITaHUE YCJIOBHH JJIsi MPUOOPETEHUS OMBITA MATEMAaTHUECKOTO
MOJIETTUPOBAHUS;

dhopmMupoBaHKEe OOIMUX CIIOCOOOB WHTEIUICKTYaJIbHON NESATEIbHOCTH XapaKTEePHBIX
I MAaTEMATUKHU U ABIIIFOIIUXCA OCHOBOH ITI03HABaTEIHLHOU KYJIbTYPHI, 3HAYUMOU
IUTSL Pa3IIUYHBIX cep YeITOBEUECKON NesITeTbHOCTH;

6 npedmemnom HanpaejlieHuu:

OBJIQJICHNE MAaTEMaTUYECKUMH 3HAHUSMU UM YMEHUSAMH, HEOOXOJMMBIMU IS
MPOJIOJDKEHHST  00pa3OBaHMs, HW3Y4YEHUsS CMEXKHBIX JUCHIUIUIAH, MPUMEHCHHS B
MMOBCEAHEBHOM XU3HU;

co3ganue ¢yHIaMeHTa JUIsi MaTeMaTHYecKOro pas3BUTHs, (HOPMHUPOBAHUS
MEXaHHU3MOB MBIIIJICHUS, XapaKTEPHBIX AJI1 MaTEeMaTHYECKOH 1eATeIbHOCTH.

Cooepocanue mamemamuueckozo o00pazoeanus B CpelnHe Mmikoje (HOpMHUPYETCs Ha
OCHOBE (DyHIaMEHTaTHHOTO S/Ipa MIKOJIBHOTO MaTEeMAaTHYECKOTo oOpa3zoBaHus. B mporpamme
OHO TPEJICTABJICHO B BUJE COBOKYIHOCTU COJEP)KATEIbHBIX Pa3/IeioB, KOHKPETU3UPYIOIINX
COOTBETCTBYIOIIME OJOKH (PYHAAMEHTAIBHOTO SApa NPUMEHUTEIBHO K CpPEAHEH IIIKOJIe.

3



ITporpamma pernameHTHpYeT 00BEeM MaTepuasia, 00s3aTelIbHOIO JUIsl M3yYeHHs] B CpeaHen
IIKOJIE, & TaKKe JaeT MpUMEpHOeE ero pacnpenenenue mexay 10-11 knaccamu.

ConepkaHle MaTEMaTHYECKOT0 0Opa30BaHUs B CPEAHEH MIKOJIE BKIIOYACT CIICIYIOIIUC
pasneinsl: aneebpa, yHKyuu, HAYALIa MAMeMamuyecko2o anausa, ceomempus. Hapsay ¢ stum
B HETO BKJIIOYCH pas3feiia JoeuUKa U MHOJCEeCmsd, YTO CBS3aHO C peajH3aluei nenei odie
UHTEJUICKTYaJIbHOTO U OOIIEKYIbTYPHOTO pa3BuThs ydamuxcs. Comepanue KaKaoro U3 dTHX
pa3zienoB pa3BOPAvYMBACTCS B COJCPKATEIHHO-METOINYCCKYIO JIMHUIO, TPOHU3BIBAIOIIYIO BCE
OCHOBHBIC pa3lielibl COJACPKAHHUS MAaTEeMaTHYECKOro oOpa3oBaHMS HA JAHHOW CTYyICHH
o0Oy4eHusl.

Paznen «l'eomeTpus» — pa3BUBAaeTCA y y4yalllUXCs MPOCTPAHCTBEHHOE BOOOpaKEHUE U
JIOTMYECKOE MBIIUICHUE MYyTeM CHUCTEeMaTHYECKOTO M3YUEHHsI CBOWCTB F€OMETPUYECKUX (UTYp
Ha INIOCKOCTM M B IIPOCTPAHCTBE M IPUMEHEHMS OTHX CBOWCTB IPU pELICHHH 3a1ad
BBIUMCJIUTEIBHOTO U KOHCTPYKTHBHOIO Xapakrepa. CylllecTBEHHasl poJib IPU 3TOM OTBOAMUTCS
Pa3sBUTHIO TE€OMETPUYECKONM HMHTyUIUU. CouYeTaHWe HAIVIAIHOCTH CO CTPOTOCTBIO SBIIACTCS
HEOTHEMJIEMOIl YacThI0O TEOMETPUYECKMX 3HaHMW. Marepuan, OTHOcAIMiics K OJokam
«KoopauHatel» 1 «BekTopbl», B 3HAUNTEIIBHONW CTEIIEHN HECET B c€0e MEXIPEAMETHBIC 3HAHMS,
KOTOpbIE HAXOJAT INPUMEHEHHUE, KaK B PA3jIMYHbIX MATEMaTUYECKUX IUCLUIUIMHAX, TaK U B
CMEKHBIX ITPEIMETaX.

Kypc reomerpun 10-11 KiaccoB XapakTepus3yeTcsi COIAEPKATEIbHBIM PaCKpPBITHEM
MOHSITHUM, YTBEPKACHUIA U METOAOB, OTHOCAILINXCSA K T€OMETPUH, BBIIBJICHUEM UX MPAKTHUYECKON
3HAYMMOCTH. YPOBEHb CTPOTOCTU HM3JIOKEHHS ONpPENeNsIeTcss ¢ y4eToM 00I11eo0pa3oBaTebHOM
HAIpPaBJIEHHOCTH HM3yY€HUsI T€OMETPUU U COIJIaCyeTcsl C YPOBHEM CTPOTOCTH MPHIIOKEHUMN
U3y4yaeMOro Marepuansa B CMEXHBIX JUCHUIUIMHAX. XapaKTepHOW OCOOEHHOCTBIO Kypca
ABJISIETCSl CUCTeMAaTH3alus 1 00001IeHne 3HAHUN yJaluXxcs, 3aKperieHle U pa3BUTHE YMEHHUH U
HaBBIKOB YyYaIllUXCs, IMOJIyYEHHBIX B Kypce IUIAHUMETPHUH, YTO OCYIIECTBISETCA Kak MpU
M3Y4YE€HUU HOBOT'O MaTepHala, Tak U MpH MPOBeIeHUH 0000IaI0IIEero MOBTOPEHUSI.

[IpyHIMNHMATBHBIM ~ TOJIOKEHHEM ~ OpraHM3allid  MaTeMaTH4YecKoro  oO0pa3oBaHUS
ctaHOBUTCA nuddepeHnuanuss oOydeHuss B mKoje. [lpw 3TOM JOCTHXKEHHE YpPOBHS
00513aTeNIbHONM TIOJTOTOBKM CTAHOBHTCSI HEMPEMEHHON O0O0S3aHHOCTHIO yYCHHMKA B €ro y4eOHOU
pabote. B opranuzanuu yueOHO-BOCHHUTATEIHLHOTO MpOIEcca BaXKHYIO pOJIb UTpaoT 3afauu. B
00y4eHHH MaTeMaTHKH OHM SIBJISIIOTCA M LENbI0, U CPEACTBOM OOYYEHHUS U MAaTEMaTHYECKOTrO
pa3BUTHUSA IIKOIBHUKOB. Opranusys pelieHue 3aj1ay, clielyeT UMeTh B BHY, YTO TEOPETHUECKUI
MaTepHall OCO3HAETCS] U OCBAWBAETCSI IPEUMYILIECTBEHHO B IPOLIECCE PELICHUS 3a/1a4, OpraHu3ys
WX pEIICHHE, IeJIecCO00pa3HO HCIOJIb30BaTh IU(DPEPEHIIMPOBAHHBIA MOAXO0M K YYalluMCH,
OCHOBAHHBIM Ha JIOCTMKEHHU O0S3aTENBHOTO YPOBHS TOATOTOBKU. OTO CIIOCOOCTBYET
HOpMaJIM3aI[ii Harpy3Ku LIKOJIBHUKOB, oOecreunBasi X MOCUJIbHOU paboToii, u popmupyer y
HUX TOJIOKUTEITFHOE OTHOIICHHE K yueoe.

BaxkupiM yclioBMEM MpaBUIBHOM OpraHu3aluy y4eOHO-BOCHUTATENBLHOTO Ipoliecca
SBIISICTCS BBIOOP pALlMOHATIBHOM CHCTEMBI METOAOB M TNpuemMoB oOyueHus. HeobGxomumo
peann3oBaTh cOaTaHCUPOBAHHOE COYETAHHWE TPAJAULMOHHBIX U HOBBIX METOJOB OOYyYeHUS,
ONTUMHU3UPOBATh MPUMEHEHUE OOBSICHUTEIBbHO-WITIOCTPATUBHBIX M 3BPUCTHYECKHX METOJOB,
UCIIOJIb30BaHNE TEXHUYECKUX CpEACTB. YUeOHBIH mpoliecc HEOOXOJUMO OpPUEHTHPOBATh Ha
palMoOHAIbHOE COYETaHUE YCTHBIX M MUCHMEHHBIX BUIOB pabOThHI, KaKk MPH U3yYCHHH TEOPUH,
TaK ¥ IpU peuieHnH 3a7ad. BHUMaHue T0MKHO ObITh HAIIPAaBJIEHO HA Pa3BUTHE PEUU ydallluXcs,
¢opMHpOBaHHE y HMX HABBIKOB YMCTBEHHOTO TpyJa - IUIAHMPOBAHHWE CBOEW pabOThHI, MOUCK
paloHaIbHBIX ITyTEH €€ BhIMOIHEHHS], KPUTUYECKYIO OIIEHKY PE3yJIbTaTOB.

B mkone maremaruka M Te€OMETpHsl B YACTHOCTHU SIBJISIETCSI OTIOPHBIM TPEAMETOM CpeaHei
HIKOJIBI: OHA oOOecleyuBaeT W3y4yeHUe JPYruX AUCLUUIUIMH, MPEXIE BCEro IMpeIMETOB
€CTECTBEHHO-HAYYHOT'0 LIMKJIA, B YACTHOCTU (PU3UKU, OCHOB MH(OPMATHKH U BBIYUCIUTEILHON
TEeXHUKHU, XUMUH. Hanmpumep, Ha ypokax (U3MKH, U3ydy€HHUE TMOHATUN U 3aKOHOB MEXaHUKU
OCYILECTBIISICTCSI C MCIIOJIb30BAaHUEM 3HAaHUHM O BEKTOpax, ACHCTBUSAX C HHUMH, KOOpPIHMHATaX
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TOYKH, TPOCKIHIX BEKTOpa, JUHEHHON (yHKUMU U ee rpaduke, KBaJpaTHBIX YpPaBHEHUSX,
OKPY’KHOCTHM, KacaTelbHOM K HeW. [IpakThueckne ymMeHUs M HaBBIKM MaTEMaTHYECKOIO
XapakTepa HEOOXOJUMBI IS TPYIOBOM MOATOTOBKU IIKOJBHUKOB. IIpu M3ydyeHMM OTIENbHBIX
TEM Kypca MaTeMaTHMKH BO3MO)XHAa OIOpa Ha 3HAHMS, NOJIYYCHHBIC YYalllUMHCS Ha JIPYrUX
npeaMerax.

TpeOoBanus k pe3yjbTaTaM 00y4eHHUsI H OCBOCHHIO COJEeP/KAHUA Kypca

N3yuenne mareMaTWKH B CpeOHEH IIKOJIE JAeT BO3MOXKHOCTh OOYYaIOIUMCS JTOCTHYb
CJIEYIOLIUX PE3yJIbTATOB Pa3BUTHSL:

6 IUYHOCMHOM HANpAael1eéHuu:

c(OPMHUPOBAHHOCTH IEJIOCTHOTO MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

yYMEHHUE SICHO, TOYHO, PAMOTHO M3Jaratb CBOM MBICIM B YCTHOW M MHCHMEHHOHN pedd,
MOHMMATh CMBICT IIOCTaBIEHHOW 3aJaud, BBICTpAMBATh APTYMEHTAIMIO, MPHBOIUTH
IpPUMEPBI U KOHTPIIPUMEPHI;

KPUTHYHOCTH MBIIIJICHUA, YMCHUC paciio3HaBaTb JIOTN4YC€CKHU HCKOPPCKTHBIC
BBICKA3bIBAHUS, OTIIMYATH TUIIOTE3Y OT q)aKTa;

IpEeJICTaBICHUE O MaTeMaTHYeCKON Hayke Kak cdepe 4YeloBeYecKOW AesITeNbHOCTH, 00
JTanax ee pa3BUTH, O €€ 3HAYUMOCTH I Pa3BUTHUS [IUBUIIM3AIINH;

KpCaTUBHOCTL MbBIINUJICHUS, WHUIUATHBA, HAXOAYUBOCTL, AKTHUBHOCTL IIpU PCIICHUU
MAaTEMATUYCCKUX 3aJa4,

YMEHHE KOHTPOJMPOBaTh IMpoLecC U  pe3yapTaT y4yeOHOM  MaTeMaTH4ecKOi
JesATEeIbHOCTH;

CIOCOOHOCTh K HMOLIMOHAIIBHOMY BOCHPUATHIO MaTeMaTH4eCKHMX OOBEKTOB, 3ajad,
pEeUIeHU, pacCyKICHUI;

6 Memanpedmemuom HanpaeieHuu:

MpEaACTaBICHUA 00 HOCAX U 0 METOJaX MAaTEMATUKH KaK YHUBCPCAJIbHOM S3bIKE HAYKHU U
TEXHUKHU, CPEACTBE MOJACTIUPOBAHUA SIBIICHHH 1 IIpOoLIECCOB;

YMEHHE BUIETh MAaTEMaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOI CUTyalluu B APYTHX
JUCLUIIINHAX, B OKPYKAIOLIEN KU3HH;

YMEHHE HaXOIUTh B Pa3JIMYHBIX HCTOYHUKAX HH(OpMaLMIO, HEOOXOJUMYIO s
pelIeHrs MaTeMaTHYecKUuX MpodieM, IPeACTaBIITh ee B MOHATHOU GopMe, MPUHUMATh
pellieHne B YCIOBUSX HEMOJNHOM W W30BITOYHOW, TOYHOW ¥ BEPOSITHOCTHOMN
nH(popManuu;

YMEHHE MMOHUMATh U UCIOJIb30BaTh MaTeMaTUYECKHe CPEICTBA HATSAHOCTH (rpaduKy,
IMarpaMMbl, TaONWIBL, CXeMbl W JAp.) JUId WUIIOCTPAllMM, HWHTEPIPETALUH,
apryMeHTaluu;

YMEHHE BBIIBUTaTh THUIOTE3bl TMPU PENICHHH Y4eOHBIX 3a7ad, [OHUMATH
HE00XOIMMOCTb X MPOBEPKH;

yMEHHE MPUMEHSATh WHAYKTUBHBIE M JEIYKTHUBHBIE CIIOCOOBI pPacCyKIACHHH, BHUIETh
pa3inyHbIe CTPATEruy PeIIeHUs 3a/1a4;

IMIOHUMAaHHWE€ CYHNIHOCTH QaJITOPUTMHUUYCCKHUX HpCI[l'II/IcaHI/Iﬁ U YMCHHC HCﬁCTBOBaTB B
COOTBETCTBHH C MMPCATOKECHHBIM aJITOPUTMOM;



° YMCHHUC CaMOCTOATCIIbHO CTaBUTH MCIIH, BI:I6I/IpaTI> U CO3[4aBaTh AJITOPHUTMbI JJI
perieHust yueOHbIX MaTeMAaTHUYECKUX MPoOIIeM;

¢ YMCHUC IINIAHUPOBATH H OCYHICCTBJIIATL ACATCIBHOCTL, HAIIPABJIICHHYKO Ha PCHICHUC
3aa4 UCCIICAOBATCIBCKOTO XapaKTCpa,

e chopMUPOBAHHOCTh y4eOHON M OOIIEMOIB30BATEIHCKON KOMIIETEHTHOCTH B 00JacTH
WCIIOJIh30BaHUs MH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,

6 NpeOMemHOM HaANPAGIEHUU:
0a30BbIi KypC —

c(OPMHPOBAHHOCTD NPEJICTABICHUI O MaTeMaTWKe KaK 4acTH MUPOBOM KyJIbTYPHI U O
MecTe€ MaTeMaTUKU B COBPEMEHHOM LIMBUIIM3AIMU, O CIIOCOOAX ONMCAHMSA HA MaTeMaTHYECKOM
SI3BIKE SIBJICHUM pEajbHOTO MUDA;

c(OpPMUPOBAHHOCTh MPEICTABICHUM O MATEeMAaTUYECKUX MOHITHUSIX KaK O BayKHEHIINX
MaTEMaTUYECKUX MOJEIISAX, MO3BOJIIONINX ONMKUCHIBATh U U3Y4aTh Pa3HbIC MPOLECCHl U SBJICHUS;
MOHMMAaHKE BO3MOXKHOCTH aKCHOMAaTHYECKOT'0 MOCTPOCHHSI MATEMaTUYECKIX TEOPUH;

BJIQJICHUE METOJaMU J0Ka3aTeNbCTB W AJTOPUTMOB PEUICHUS; YMEHHE UX MPUMEHSTh,
MIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

BJIQJICHUE CTAHJAPTHBIMM NPUEMaMU pELICHHUsS] DPALMOHAIBHBIX M HUPPALMOHAJIbHBIX,
IIOKA3aTEeNNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHHW M HEPABEHCTB, MX CHCTEM;
HCIIOJIB30BAaHNE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHCIIE JUIS IOUCKA IIyTH PEILICHUS U
WUTIOCTPALIVY PEIICHUS] yPAaBHEHUN U HEPABEHCTB;

c(OPMUPOBAHHOCTh MPEJCTABICHUN OO0 OCHOBHBIX TMOHSTHUSIX, HIEAX M METOoJaxX
MaTeMaTUYECKOr0 aHaJIN3a;

BJIa/ICHUE OCHOBHBIMU TOHATUSMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBax; c(hOPMHPOBAHHOCTH YMEHHUS PACIIO3HABATh Ha YepTexkax,
MOJENIAX M B PEAIbHOM MHpE TeOMETpUYecKue (UTypbl, MPUMEHEHUE H3YYCHHBIX CBOMCTB
reoMerpuueckux ¢uryp u GopMmyn s pelleHuss TeOMETPUUYECKHMX 3aJad M 3ajad ¢
IIPAKTUYECKUM COACPKAHUEM;

cOpPMUPOBAHHOCTh ~ MPEACTABICHUI O Tmpoleccax U SABJICHUSAX, HMEIOUINX
BEPOSTHOCTHBII XapakTep, O CTaTUCTHYECKUX 3aKOHOMEPHOCTAX B pEAIbHOM MHpE, 00
OCHOBHBIX TOHATUSAX 3JEMEHTAPHOW TEOPUH BEPOSITHOCTEH; YMEHHIl HaXxOOUTh U OLIEHHWBATH
BEPOSATHOCTH HACTYILJICHUS COOBITUH B MPOCTEHININX MPAKTUYECKUX CUTYallUIX U OCHOBHBIC
XapaKTePUCTUKU CIIy4allHbIX BEJIUYNH;

BJIAACHUEC HAaBbIKAMHN HCITOJIB30BAHUA I'OTOBBIX KOMHBIOTepHBIX HpOFpaMM HpI/I peI_HeHI/II/I
3a1ad.

Tunsl ypokon

* YPOK U3y4eHUsI HOBOI'O MAaTEPHAIIA;

* YpOK 3aKpeIuIeHus: U3y4eHHOTO;

* YPpOK NpUMEHEHUS 3HAHUN U YMEHUI;

* Ypok 00600111eHus ¥ cucTeMaTU3aluy 3HaHuM;

* YpOK NOBTOpEHUS;

* YPOK NpOBEPKHU U KOPPEKLMHU 3HAHUN U YMEHUM;
* KoMOMHMpOBaHHBIN yPOK.



DopMbI KOHTPOJIA

* HaOmoneHue yuureneM 3a OCBOCHUEM YYALTUMHCS COJAEPKaHU 00yUeHHUS;
* OlueHKa U caMOOIIEHKA yYalMUCS CBOUX padoT;
* BsaumooreHka yqanmucs Apyr Ipyra;

* OOyuaromue MUCbMEHHBIC PaOOTHI;

* KonTtponbHbie paboThI;

* JlmarHoctudeckue paboThI;

» CamocrosTenbHble paboThl;

* Tectupoanue;

*  @poHTaIBHBIN OIIPOC;

*  VYcTHBIN Onpoc;

* 3auer;

* Pabora mo kaproukam;

* Pednexcus.

MecTo y4eOHBIX IpeAMETOB MaTeMaTH4YeCKOro NukJia B bazucuom yueoHom
(oOpa3oBaTe/IbHOM) IJIAHE

BasucHblii yueOHBIN (0Opa3oBaTeNbHbIN) MJIAaH HA HM3Y4YeHHWE MAaTEMAaTUKU B CpelHell mIKoie
oTBoaUT 4 ydeOHBIX yaca B Hemento B TeueHue 10-11 kmaccos, Bcero 272 waca. CoriacHo
npoekty basucHoro yueOHoro (oOpaszoBarenpHoro) mimaHa B 10-11 kiaccax mapamienbHO
U3Yy4aroTcs IpEAMETHI «Anrebpa u Hayana aHaIn3a» u «["eomeTpus».

[Ipenmer «Anrebpa W Havana aHalW3a» BKIIOYAET HEKOTOPHIE BOMPOCHI, PAa3BUBAIOIIUE
YUCJIOBYIO JIMHHMIO, COOCTBEHHO alreOpanyecKuii MaTepuas, »dJeMEHTapHble (QYHKIUH,
AJIEMEHThl MAaTeMAaTHYECKOTO aHaliu3a, a TaKKe HJIEMEHTBhl BEPOSTHOCTHO-CTATUCTUUYECKOU
JIMHUU.

B pamkax yuebnoro mpemmera «l'eoMeTpus» TpPagUIIMOHHO W3YYalOTCS EBKIIHM0BA
reOMEeTpHsl,  DJIEMEHThl  BEKTOPHON  anredpbl, TeoMEeTpUYeCKHue  NpeoOpa3oBaHMUs.

PaGouass mporpamma mo kypcy «l'eomerpus» B 10-11 xmaccax (06a30BbIi ypOBEHB)
COCTaBlieHa HAa OCHOBE NPUMEPHOW MPOTpamMMbl CpeAHEro (IMOITHOTro) o0mero oOpa3oBaHUs
npakTudecku 0e3 m3MeHeHHil. OCHOBHBIM OTJIMYHEM «@» M «0» KIIacCOB AHWYKOBA IHIIES
SIBIISIETCS TO, 4TO yuammecs: 10a kiacca yke IpOYYHIIUCH JIBa TojJia, TOTJAa KaK ydarmecs: «0»
KJlacca TOJILKO MOCTYIWJIM B Hallle y4eOHOe 3aBelieHre. B CBs3M ¢ 3TUM Ha ypoKax IMOBTOPCHUS
B ((6)) KJ1acce OC06€HHO BAXXHO YACJIISITb BHUMAHUC BBISABJIICHUIO HpOGGHOB B 3HAHUAX YUaAIIUXCA
U OOHNOJHHUTCIBHO YACIWUTL BPEMA IUIAHUMCTPUYCCKUM 3aJavdaM, TOI'Ja KaK B «a» KJIACCe

JOCTaTOYHO MPOCTO BCIIOMHUTH MPOHACHHOE PaHEe.



Y4eOHBbIN MUIaH
I'eometpus, 10-11 kiace

2 yaca B HeaeJ11o (68 4. B roa)

no yueOnuky JI.C. Atanacsan, B. ®@. Byry3oB u np. Mocksa: «IIpocBemienue», 2014 r.

Ne TeMmsl paznenoB Komnuecto
4acoB

X KJace 68

1 Brenenune. AKCMOMBI CTEPEOMETPHH. 5

2 [TapannensHOCTh NPAMBIX M MIOCKOCTEHN 19

3 IleprieHIUKYISIPHOCTE TIPSIMBIX M THTOCKOCTEH 22

4 MHOTOTpaHHUKH 11

5 BexTops! B ipocTpaHCTBE 6

6 IToBTOpenue kypca 10 kmacca 5
XI knacc 68

7 MeTto KOOpAMHAT B IPOCTPAHCTBE 15

8 Hunusap. Konyec. lap. 17

9 O0bemMsl Ten 22

10 IToBTOpEHME 14
Bcero 136




Conep:xkanue y4eOHOI0 npeamera
IIpsiMble 1 MJIOCKOCTH B MpocTpancTBe (46 4.)

OcHOBHbBIE MOHATHSA CTEPEOMETPUU (TOUKa, MpsiMasi, MJIOCKOCTh, MPOCTPAHCTBO). [lonamue 06
AKCUOMAMUYECKOM CNOCObe NOCMPOEHUsL 2e0MeMPU.

[lepecekaromuecs, napamielbHble W CKPEUIMBAIOIIMECS MpsMbIE. YTOJ MEXAY NpPSIMbIMH B
npoctpancTBe. llepneHaukynsapHocTs npsmbix. [lapamiensHOCTs M NEPHEHIAUKYISIPHOCTH
NpsAMOM M TUIOCKOCTH, TIPU3HAKM M CBOMCTBa. Teopema O Tpex MNEepHeHAUKYISpax.
[IepnieHAUKYISAp ¥ HAKIOHHAS K IUIOCKOCTH. YTOJI MEXAY IMPSAMOH U IUIOCKOCTBIO.
[TapaniaenbHOCTh IUIOCKOCTEHM, MNEPHEHIUKYIIPHOCTh IUIOCKOCTEH, MPU3HAKM M CBOMCTBA.
JIByrpaHHBIN yroJi, TUHEHHBIN YroJl ABYTPAHHOIO yria.

PaccTostHust OT TOUKM 10 TIIIOCKOCTH. PaccTosgHue oT npsAMoid 10 MIIOCKOCTU. PaccTosiHue Mexay
napajuieIbHbIMU TUIOCKOCTAMHU. PaccTosiHre MEX 1y CKPEIIMBAIOIIUMHUCS TPSIMBIMH.
[TapamnensHoe TpoekTupoBaHue. OpTOroHANBHOE MPOSKTUPOBAHKE. [110Wadb opmocoHaIbHOU
npoexkyuu  MHO20y207bHuKa.  V300pakeHne TMpOCTPaHCTBEHHBIX  Guryp. [lenmpanvhoe
npoeKmuposaHue.

Muororpannuku (11 4.)

Bepmunbl, pebpa, rpaHu MHOTOTpaHHHKA. Pazeepmka. MHuocoepanHvlie yenvl. Bvinykivie
MHocoepanHuku. Teopema Diinepa.

[Ipusma, ee ocHOBaHUsI, OOKOBBIE pedpa, BHICOTA, OOKOBast MOBEPXHOCTh. [IpsiMast U HaKJIOHHAS
npusma. [IpaBunbnas npusma. [lapamienenunen. Kyo6.

[lupamuga, ee ocHoBaHWE, OOKOBBIE peOpa, BBHICOTA, OOKOBas IMOBEPXHOCTh. TpeyrojpHas
nupamua. [IpaBriibHas nupamuaa. Y cedeHHas nupamuia.

Cummetpuu B KyOe, B MapaieNenuIee, 8 npusme u nupamuoe.

Tlonamue o cummempuu 6 npocmpancmee (YenmpanbHas, 0cedas, 3epKAIbHAs).

CedeHuss MHOTOrpaHHUKOB. [locTpoeHue ceueHuil.

[IpencraBnenre 0 MNpaBUIBHBIX MHOTOTpAaHHUKAX (TETpadAp, KyO, OKTadap, AOACKAdAp H
HUKOCadIP).

[TonsTe o mpeoOpa3oBaHUM B MPOCTpPAHCTBE. JIBMKEHUS MPOCTPAHCTBA M WX CBOWCTBA.
[TapanneneHblii nepeHoc, ueHTpaiabHas cuMmMmeTpus. lloBopoT Bokpyr ocu. 3epkaibHas
cumMetpusi. OceBast CUMMETPHS B IPOCTPAHCTBE.

Koopaunartsl u BekTopsbI (21 4.)

JlexkapToBbl KOOpAMHATBl B NpocTpaHCTBE. PopMylsia pacCTOSHUS MEXKIY ABYMsS TOUKAMM.
VYpaBHenus cepsl u nrockocmu. Dopmyna paccmoanus om mouku 00 NJIOCKOCHU.

Bextopel. Monyne Bekropa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB U YMHO)KEHHUE BEKTOPA
Ha 4uciio. Yrona mexay Bektopamu. Koopaunatel Bektopa. CKalsspHOE MPOU3BEICHUE BEKTOPOB.
Komnuneapusle BekTOpbl. PasnojkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KomrutanapHbie BeKTOpBI. Pasiioxkenne no TpeM HEKOMILIAHAPHBIM BEKTOPaM.

Tesia BpaneHus 1 NJIOAAM UX MoBepxHocTeit (17 4.)

[Humuaap u koHyc. YcedeHHbIH KoHyc. OcCHOBaHHWE, BBICOTA, OOKOBasi MOBEPXHOCTb,
oOpasyromias, pa3Beprka. OceBble CEUCHHMs M CEUeHHs NapajiesbHble ocHoBaHuio. llap u
chepa, uUX cedeHus. Ojumrc, runepdosna, mapabona kak cedeHHs KoHyca. KacarenbHas
wiockocth K cdepe. Cdepa, BnmcaHHass B MHOTOTPaHHUK, cdepa, OMHCAHHAS OKOJIO



MHOTOrpaHHuKa. [lwimMHapudeckne UM KOHMYECKHE IMOBepXHOCTH. Dopmyibl Iomanu
MOBEPXHOCTEH MUIMHApPA U KoHyca. Dopmyna momaau chepsl.

O0bembl Tea (22 4.)
[Tonsitue 06 o6veme Tema. OTHOMIEHHE 00bEMOB MOJOOHBIX Tell. DopMyIbl 00beMa Kyda,

napajjenenunena, npu3Mel, muinHApa. @opmynsl odbema mHupamuibl U KoHyca. Dopmyna
obbemMa mapa.

IHoBTOpenue (19 u.)
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Jlutepatypa, JOP u cpeacrBa 00y4yeHnus

JIeKTPOHHBbIE YUYeOHbIe M0CO0Us

WNHTepakTrBHAsS MaTeMaTHKa. 5-9 kiacc. DNEKTpOHHOE ydueOHOE MocoOue Il OCHOBHOM
mkoJsl. M., OO0 «poda», OO0 «10OCx», 2002.

Maremaruka. [lpaktukym. 5-11 kmaccel. DnektpoHHoe ydeOHoe m3manue. M., OOO
«Apoda», OO0 «A0OCx», 2003.

IlepedyeHb y4eOHO-MeTOAUYECKUX CPEICTB 00yYeHHSsI.

OcHoBHas1 M JONMOJTHUTE/ILHAS JJUTEpaTypa:

1.

2.

3.

Aranacsu JI. C., Byry3os B. @., Kagomue C. b. u np. ['eometpus, 10—11: Yueb. mis
obmeobpazoBat. Yupexaennii / M.: [Ipocsemienue, 2014.

I'mazkoB 0. A. 'eometpusi: pabouas terpanp qig 10-11 knmaccos / 0. A. I'mazkos, U.
N. IOauna, B. ®. byty30B. — M.: [Ipocsemienue, 2014.

Caaksan C. M. N3yuenue reomerpun B 10—11 xnaccax /C. M. Caaxsn, B. ®@. Byry30B. —
M.: IIpocBemienue, 2012.

AnexcaunpoB A.Jl. leomerpus, 10—11: Yueb. mis. o61meodpazoBaT. yUpeKaCHHH /
A. . Anekcangpos, A. JI. Bepuep, B. 1. Peokuk. — M.: [Ipocsemenune, 2011.
EBcradbena JI. II. ['eomerpus: nunakruyeckue marepuansl ans 10—11 kmacca. —
M.: IIpocBemienue, 2012.

EI'D 2015. Matematuka. 4000 3aganuii 6a30Bblil 1 mpoMIbHBINA ypoBeHb oTBeTaMHu. [1os
pen. Amenko U.B., Ceménona A.JI. u ap. — M.: M3narenbctBo «OK3aMen», 2015
Hekpacos B.b., I'ymun /.JI., Xurynés JILLA.. Maremaruka. Y4eOHO-CIpaBOYHOE
nocobue. CII16.: ®unuan n3narenscTBa «IIpocBemenuey, 2012.

[Hapeirun N.@., IN'ony6es B.U. dakynbratuBHbI Kype o Mmatematuke (10 kmacc). — M.:
[Ipoceemenue, 2009.

[Hapeirun N.@., IN'ony6e B.U. dakynbratuBHbI Kype o Mmatematuke (11 kmacc). — M.:
[Ipoceemenue, 2009.
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OcHanlenne yu4eOHOro npouecca

OcHarmenne mpoiecca 00ydeHus: MaTeMaTuKe oOecrednBaeTcs OMOIMOTEYHBIM (POHIIOM,
MEYaTHBIMU TIOCOOMSIMH, a Takke HWH()OPMAIMOHHO-KOMMYHUKATUBHBIMU CPEIICTBAMH,
9KPaHHO-3BYKOBBIMH  TIOCOOMSMH, TEXHMUYECKHMMHU CpEACTBAaMH  OOydeHus, Yy4eOHO-
NPaKTUYECKUM U Y4eOHO-I1a00paTOpHBIM 000PYIOBAHUEM.

1. bubauoreunslii poHg

1.1.HopMaTuBHbie TOKyMeHTHI: [IprMepHas mporpaMMa OCHOBHOTO OOIIEr0 00pa3oBaHHUS
no mareMaTuke, [lmaHupyembple pe3yabTaThl OCBOSHHS IPOrpaMMBl OCHOBHOTO OOIIETo
o0pa3oBaHUs IO MATEMATHKE.

1.2. ABTOpCKHE IPOrPaMMBI 110 KypcaM MaTeMaTHKH.

1.3. YuebHuku: 1o anredpe u Havanam ananusza ais 10-11 kmaccos, mo reomerpun i 10-
11 xnaccos.

1.4. Hay4nas, Hay4HO-IIOIIyJIsIpHAs, ICTOPUYECKAs JTUTEPATYpa.

1.5. CripaBoYHbIE MMOCOOMS (PHIMKIIONCINUH, CIOBAPH, CIPABOYHHUKH 10 MaTEMaTHKE M
T.IL.).

1.6. MeTtoanueckue mocoOust IIsl yUUTEIIs.
2. IleyaTHbIe mocodust

2.1. Tabnuuel 110 MaTeMaTUKE
2.2. IlopTpeTsl BBIAAIOIMUXCS ACATENEH MATEMaTUKH.

3. Texuuueckue cpeacTBa 00y4eHHs :
5.1. MyJIbTUME IMIHBIA KOMIIBIOTED.
5.2. MyJIbTUMEIUATTPOECKTOP.
5.3. DKpaH (Ha IITAaTHBE WIX HAaBECHOM).
5.4. IHTepakTUBHAs JOCKA.

5.5. IlepcoHaAIbHBIE KOMIIBIOTEPBI.

12



KanengapHo-remaTnueckoe JIaHUPOBaHue 1o Kypcey «I'eomerpusp»

IIpunsTeie cokpamnieHus:

g 10 kiaacca

NHM — u3ydyeHue HOBOro Marepuaia

31M - 3akperuieHne U3y4eHHOTO MaTeprana

C3VYH - coBepiieHCTBOBaHHE 3HAHUN, YMEHHH, HABBIKOB
YOC3 — ypok 00001IeHHS U CHCTEMATHU3AIIUH 3HAHUI
K3V — xoHTponb 3HaHUN U yMeHUH

T —tect

CII — camonpoBepka

BII — B3aumonpoBepka

CP — camocrosiTenpHas paboTa
PK — pabota mo kapToykam
DO — ppoHTANBHBIH OMPOC
YO — ycTHBIH ompoc

ITP — npoBepouHast paboTa

3 —3auer

[InanupyemMsle pe3yabTaThl 00y4eHHs Buaein  [lat |[Ipumeu
Ne Tun/ OcBoeHue PeIMETHBIX 3HAHMI yva Gopmbt a aHus
ypo Kou- dopma KOHTpoJs |npo [lomam
Ka Tema ypoka BO YpoKa BeJ Hee
4acoB eHH | 3aJaH
| ue
(i
aH)
IloBTOpPEHME 5
Mpeamet VHM DopMyIHpPOBATE OCHOBHBIE PeryastuBHbie: CP
CTepeoMeTpuu. AKCHOMBI CTEPEOMETPHHU. KOHTPOJIb, KOPPEKIIHS, PK
1 AKCUOMBI JI0Ka3bIBATh CIEICTBUS U3 AKCHOM. | OLIEHKA 0]0) 1,3,5
CcTepeomeTpum. Pemats 3agaun Ha IPUMEHEHUE Ilo3naBaTenbHbIE: 6
AKCHOM M CJIEACTBHI U3 aKCHOM. MOCTPOEHHUE PEUEBBIX
HekoTopbie NHM BLICKa?,LIBaHHVﬁ B YCTHOH CP
2 CRencTBUA U3 U MUCbMEHHOMH (opMe. PK 10, 13,
AKCHIOM. KommyHHKaTHBHBIE: ®0 14,15
IUTAaHAPOBaHKE y4eOHOTO
PeweHune 3aga4 Ha 31UM COTPYIHHYECTBA; CP
TIOCTaHOBKA BOIIPOCOB U
3 NpUMeHeHMe akcMom ¢6op HEGbOpMATIM PK
CTEPEOMETPUM U UX @0 no
cnepcTeui 3anucu
PeweHune 3aa4 Ha 3UM CP
4 NpUMEHEeHMe aKCMoM PK
CTEPEOMETPUN U KX @0 no
cnepcTeui 3anucu
5 CamocTosTenbHas K3y CP
pabora. -
ITapa/uieabHOCTD
NPSAMBIX U 19
ILIOCKOCTei
[MapasnenbHbie HM DopMyIMPOBATH ONPEIACTICHHS PeryasituBnbie: CII, BII, 16, 17,
6 TpsAMBbIE B apaJuleIbHbIX IPSIMBIX, pasian4arb croco6 u| YO 18
IIPOCTPAHCTBE. CKPELMBAIOIMXCS [IPSMbIX. pe3yabTaT AeHCTBHUS. T, CP, PK
[TapamiensHOCTD HHM MPSIMOi NapasuIeNbHOM MJIOCKOCTH. losnasareanubre: CIL, BII, 22, 23,
7 . 3UM BJIaJIETh OOIIMM IIpHeMoM | VO 24
HPSIMOH M TIIOCKOCTH. DopMyIHpOBaTh U 1OKA3BIBATH R — T, CP, PK
C3VH TEOPEMBI, BEIpaXKAIOIIUe UX KoOMMYyHHKATHBHbIE: CIL, BIL, 88,
8 fee;leeﬂne saflad  Ho IMPU3HAKU U CBOMCTBA. JIOrOBapUBaThCA U vO 89,91

13




«[TapannensHOCTD PacnosnaBate B3anMHOe MPUXOAUTH K 00ImemMy T, CP, PK
HpﬂMOﬁ TIJIOCKOCTH. TIOJIOKEHHUE MPSIMBIX B PEAJIBHBIX peUICHUIO B COBMECTHOM
Pemrenne 3amau 1o C3YH dopmax (Ha OKPyKAIOLMX NeSITeIbHOCTH, B TOM CII, BII,

9 Teme: npeaMeTax, CTepeoMeTPUIECKIX HMCIIC B CHTYaLlTH Yo 98, 97,

«[TapaynensHoCTb ) CTOJIKHOBEHUS T, CP, PK 96
. L PMYJIUD

TPSIMOM TJIOCKOCTUY. MOJQIGIX W T.A.) S20PMYIMPOBATE HMHTEPECOB.

Pemienne 3amau 1o C3VH OTPEACTICHHUE YTIIa MERKLY CII, BII,

Lo | Teme: psIMBIMU._ POpMyITHPOBATH vO 29, 30,
«[lapannensHOCTD OIIpeNieNICHNE YTIIOB C T, CP, PK 31,32
OPSAMOX IIIOCKOCTHY. COOTBETCTBEHHO MapajICIbHBIMUA
CKpeluBaiomecs MHM cTopoHaMH. J[oKa3bIBaTh TEOPEMBI, CI1, BII, 34, 35,

11 TIPSMEIC. BBIpaXKaIoIIUe UX CBOMCTBA. }F]OCP PK 36,39

Pemrars 3aauu Ha IOCTPOCHHE =
Vrist c UAM | e s POCHIE, CII, BI,

b COHAPABICHHBIMH 3UM JIOKA3aTeNILCTBO U BBIYUCIICHUE. vO 43, 45,
CTOpPOHAMH. Yron DOpMYIIHPOBATE ONPEAE/ICH T, CP, PK 47
MESKJTY TIPSMBIMH. MapauIeNIbHbIX IIJIOCKOCTEH.

Pemenne 3amau 1o C3YH DOpMYIIHPOBATE U JIOKA3HIBATH CI1, BII,
TeMe «BzanuMHOE TEOPEMBI, BBIPKAIOIINE UX vO
pacronoxeHue IPU3HAKA U CBOUCTBA. T, CP, PK

13 | npsambix B DopMyaMPOBATh ONPEAEICHUE U
npocTpaHcTBe. Yroi H300pakarh TeTpadp, 100,
MEK Ly AByMs napauienenune]. PopMyIupoBaTh 97 96
HPAMBIMI. U JI0Ka3bIBaTh TEOPEMBI O
PemicHne 3agad 1o C3YH CBOICTBax napajuiesenuresa. CIL, BII,

TeMe PemaTL}anaqn Ha MOCTPOCHHE vO

14 | «llapannenbHOCTB CCHCHNHN TCTpas/ipa 1 T, CP, PK 66, 88,
TPAMBIX - napauiesienunena. MoienupoBarb %0
ILIOCKOCTER yCIIOBHUE 3a/]audl ¥ IOMOLIBIO
CamocTosTenbHas K3y HepIeka Wi pucyHKa, IPOBOUTL CII, BII,
paGota Mo  Teme JIOTIOJTHUTEJIbHBIE TOCTPOCHUS B vO

15
" AKCHOMEI X0Jle pelieHus. Belaensits Ha T, CP, PK )
crepeomerpr” yepTexe KOHUTypaIuy,

IHM HEOOXOIMMEIC IS IPOBEICHHS CIL BII 25 %0

16 Hapannenbm,le 000CHOBaHHUI JJOTHYECKUX I1ar0OB yo’ ’ 51’ 52 '
IIOCKOCTH. . ’

peleHus I/IVHTepnpeTHQOBaTb T, CP, PK
= MOJIyYEHHBIN pe3yJIbTaT U
Coiictsa MHM con(})ﬂc{TaBnﬂprer(})/ C YCJIOBUEM CI1, BII, >4, 56,
17 | nmapamnenbHbIX 31UM Y YO 57, 60
N 3a7a4n._VCcroyib30BaTh TOTOBBIC
[LTOCKOCTCH. KOMIIBIOTEPHBIC TTPOTPAMMBI TSI T, CP, PK
MHM TIOHCKa Hle“)H peHII;HI/II;I " § CIL B, 66, 67,
18 | Terparup. 31UM e — YO 68, 69
TeOMETPUUYECKUX 3a1a4 T, CP, PK
NHM ' CII, BII, 78, 79,
19 | MMapamnenenumnen. 3UM YO 77,76
T, CP, PK
C3YH CII, BII
3amgaun Ha , bll, 81, 82,
20 MIOCTPOEHUE CEUEHUN yo 8
P : T, CP, PK
3amaun Ha C3VH CTI, BIL, 84, 85,
21 MOCTPOCHUE CeUSHUH yo 86,87
P ' T, CP, PK
3akperieHie CBOMCTB yoces CIL, BIL, 114,
22 na gnnenenune a yo 115
p na. T, CP, PK
Konrposnsnas pabora K3y KP -

23
Nel

24 3auer Nel. yoces 3 )
Ilepnenaukyasipuoc
Tb NPSAMBIX " 22
II0CKOCTed
IlepnenaukynspHble NHM DopMyIMpOBATh ONIPENETNEHUE PeryasituBuble: T, CP, PK
TpsAMbIE B HEPHEHIUKYIIAPHBIX IPSIMBIX. OLEHUBATh IPABUJIBHOCTH
MIPOCTPAHCTBE. DOpPMYIHPOBATH ONIPEETCHHE BBIIIOJHEHUS ICHCTBUH Ha

25 [TapamnenbHble IIepIIeH/THKYIAPHOCTH IPSMOH H YpOBHE alEKBATHOH 116,
MpsIMBIE, PeTpOCIEKTUBHOMN 117,

10cKOCTH. POPMYIHPOBATE U
TEPIICHINKYIIAPHBIC K OIICHKH. 118
IJIOCKOCTH. JIOKa3bIBaTh TEOPEMBEI, Tlo3HaBaTeJbHbBIE:
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Tpusnak VHM BBIPa)KAIOLME UX IPU3HAKH U CTPOUTH peuesoe T, CP, PK 120,
26 TePICH UKYISAPHOCTH 3UM CBOMCTBA. CDOQMXJII/IQOBB.TI) BbICKa3LIBaHPIS B YCTHOH 1;;:
[IPSIMOI{ 1 IUIOCKOCTH. OTIPEEICHHA PACCTOARNS OT Toukn | M THCBMEHHOM dopme.
110 IIOCKOCTH, MEXTY KommyHHKaTHBHBIE:
Teopema o npsmoii, e TNapaIeabHEIMU TIOCKOCTAMU ROUTPOHpOBath oo o
27 | mepneHIUKYISPHOH K 3HM P ’ AeHCTBUS IIApTHEPA. T, CP, PK 126,
TOCKOCTIL MEXAY CKpPEIIUBAIOLIMMUCS 129
MIPSIMBIMH, MEX]Ty TIPSIMOH H
Pemenne 3agau  Ha gI;IyH napajuleabHON €H INIOCKOCTBIO. ?HC’IS’/?’K gg
28 | mepneHauKyISIPHOCTh DopMyIMpOBaTh U I0Ka3LIBAT > 13 2'
TPSIMOH 1 MIIOCKOCTH. TEOPEMY O TPEX MEPIEHANKYJIAPAX.
Pemenue 3agad  Ha C3VH DopMyIHPOBATH ONPEACICHUE YIIIa BII, YO 133,
29 | NEpIEHAUKYJIAPHOCT ME3KY NPSMOH H IIIOCKOCTBIO. T,CP,PK g:
HpﬂMOﬁ U IIJIOCKOCTH. Pemate 3a7a4u1 Ha IOCTPOCHHUE,
Pemenne samad  na C3VH JIOKa3aTeNIbCTBO M BBIYUCIICHHE. BIL YO 136,
30 | mepmeHAMKYJIAPHOCTH DopMyIHPOBATE OTPEENIEHNE yTITa T, CP, PK 137
NPSIMO U MIOCKOCTH. MEXIY TIOCKOCTAMM.
Pemenne 3azad  Ha C3YH DopmynupoBars onpeencHue BIL YO 138,
31 | nepnenmuxynspHoCTS TepreH UKy IAPHBIX TIOCKOCTEHA. T, CP, PK 5‘2
TIPAMOIA U MITOCKOCTH. DopmynHpoBaTh U 10Ka3bIBaTh
CIVH TeOpeMBI, BHPAKAOLIHE X BIL YO a1
Paccrosinue ot Toukn VPHIHAKIL 1 CBOHCTBA. T, CP, PK 142,
32 PacnosnaBate, popMyanpoBaTh >
JI0 TTOCKOCTH. 143
oIpezieNieHne U H300pakaTh
VIHM g)ﬂMoyrom,Hmﬁ napasuieNenumnes. BIL YO 145,
13 TeopeMa ©0  Tpex Te(())pMyJ‘[I/IQOBa”l:lb U JIOKa3bIBATh T, CP, PK 146,
MepreHANKyIspaX. PEMBI O CBOHCTBaxX 148
napajulesienineia. Pemars 3axaqn
N NHM Ha BBIYHCIICHUE JINHEHHBIX BIL YO 161,
34 Yron mexny mnpsmoi 3UM BeanuKH. UHTepIpeTupoBarh T éP PK 163
1 TUIOCKOCTBIO. TMONY4YeHHbIH pe3yIbTaT 1 T
[loBTOpeHue Tteopuun. YOC3 CONOCTABJIATE €T0 € yCJIOBUEM BIL, YO
Pemenue 3aJa4  Ha 3aa4Hu. Hcnonp30BaTh rOTOBBIE T, CP’ PK
TIPUMEHEHHE TEOPEMEI KOMIBIOTEPHBIE IPOTPAMMBI JIs
35 | o Tpex TIOUCKA ITyTH PEIICHUS 1
TEepICHINKYIISPax, HA WIITIOCTpalliy peLICHUA 156,
YION MKy MpPAMOii TEOMETPHUYECKHX 3a1ad. 157
U IIOCKOCTBHIO.
[ToBTOpeHne Teopuu. YOC3 BIL, YO
Pemrennie 3amau  Ha C3YH T, CP, PK
TIPUMEHEHHE TEOPEMEI
36 0 Tpex 162,
TIepIEeHIUKYIIpaxX, Ha 164,
Yrol MexIy MNpsIMoi 165
U IJIOCKOCTBHIO.
[ToBTOpeHne Teopuu. C3YH BIL, YO
Pemrennie 3amau  Ha T, CP, PK
TIPUMEHEHHE TEOPEMEI
37 | o Tpex
TIepIEeHIUKYISIpaxX, Ha 154,
Yrol MexIy MNpsIMoil 152
U INTOCKOCTBIO.
NHM BII, YO 167,
38 JIByrpaHHbIii yrod. T, CP, PK 1?2
ITpuznak NHM BII, YO 173,
39 | mepneHAUKYISPHOCTH T,CP,PK gg
JIByX IUIOCKOCTEM.
40 [IpsimoyrosbHbII 13/II£I{1\1\/;I ?,HC’IS’C ?’K ;1;
napasieaenumne.
Pemenne 3amau  Ha YOC3 BII, YO 215,
41 CBOMCTBa C3YH T, CP, PK 196,
MPSIMOYT'OJILHOTO 194
napaseaenunena
42 | IlepneHAUKYIIPHOCTh C3YH BIL YO 195,
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HPSMBIX u T, CP, PK 187
IJIOCKOCTEH.
C3VH BII, YO 177,
183,
43 Pemenne 3amay. T, CP, PK
184
C3VH BII, YO 197,
199,
44 | Pemenwue 3amau T, CP, PK
201
KontponpHas pabora K3y KP
o TeMe
45 | «llepneHauKyIIpHOC
Th HPSIMBIX u -
IUIOCKOCTH».
46 | 3auer No2 yoes 3 ]
MHoOrorpaHHuKH 11
NHM CII, BII, 218,
47 [MousTue DOpPMYIHPOBATH ONIPECTCHHE H PeryasiTuBHbIe: CP, PK, 219,
MHOTOTPaHHHKA. NPHBOIMTH IPHMEpHI KOHTPOJIb, Koppekiwsi, | OO 220
MHOrorpaHHiKoB. DopmymupoBare | o Kds BoJeBai
[Tpuzma [Tnomans VHM CaMOpeTyJISIIHS, CII, BII, 222,
48 | mome X};OCTH 3VH oIpezieNieHne U H300pakaTh Mo3HABATEALHBIE: CP, PK, 226,
npnsf/lbl npusMy. PopMyaHpoBaTh aHaIM3, cunres, | PO 228
oIpezieNieHne U H300pakaTh CpaBHEHHE, 00OOLIEHUE,
TlosTopenue  Teopuy. C3VH [MpaMUTy, YCEUCHHYIO IUPaMUTy. | aHaJIOTHI, cepuaums, | C1L BIL,
Pemenue sazai Ha DopMyaHpPOBATh ONpEACICHUE U KnaccupuKauus; qC)lS PK,
BBIYHCIICHHE _
49 U306pAKATD IPABUIBHEIE HCTIONIb30BaHNE 3HAKOBO
TLIoMIa/H P CUMBOJIMYECKHX CPEJICTB, 229,
TOBEPXHOCTH MHOTOTpaHHHKH. Pelarh 3ana4yu Ha MOETHpOBAHHE ; 230
HPU3MBL. BBIMCIICHAC ILIOLIa/H npeoOpaszoBaHue Mojemei
IloBTOpenue Tteopuu. YOC3 MIOBEPXHOCTH PA3IMYHbIX Pa3sHbIX THIIOB; CII, BII,
Pemienne 3amau  Ha MHOTOTpaHHHMKOB. Pacrnio3HaBaTth MOJBEICHHE O CP, PK,
50 | BPriMcICHHC MHOTOTPaHHHKH, Ha YepTexkax, MOHATHE, YCTAHOBJIEHUE @0
IIOLA/H MOJEJAX U B PEaIbHOM MUPE. HPUYUHHO-CIEICTBEHHBIX ;;g
HOBEPXHOCTH i
P MozeanpoBarb ycJIOBHE 33/1a4t U ceaselt, - HOCTpOCHHE
e MTOMOLIBIO YEePTEXKA UIIH PUCYHKA frorirecKon et
NHM t P PHCYHKa, paccyxnennii, Beisenenne | CIL BIL 239,
51 Tupamiza, IIPOBOJUTH JOIIOJHUTCIBLHBIC CIICACTBUl, KOHTPOIb U CP, PK, 240,
IMOCTPOEHUS B XOA€ PEILICHUS. OIlCHKa rnporecca u DO 241
VTN BbLaeisTh Ha YepTeKe pe3yabTaToB ST Bl YT
KOHUTrypaluny, HeoOXoAUMBIe st | A€ATEIbHOCTH, ’ ’ ’
I[MpaBuibHas 3VH . . CP, PK, 255,
52 Mupamiaa TIpoBeneHHsT 000CHOBaHUIT JlOKa3aTeIBCTBO; 0 256
JIOTHYECKUX LIar0OB PELICHUS. OCO3HAHHOC "
NIPOHU3BOJILHOE
CamocrosTenbHas K3y [IpuMeHsTh N3y4eHHBIC CBOHCTBA P Ccp -
53 aGora IOCTPOCHHUS pedeBoro
p : TEOMETPHYECKHX QUTYD U POPMYT | pricraniinang
YceuenHast MHM IUIsL PEILIEHNS TEOMETPHYECKHX KoMMyHHKATHBHbIE: CIL, BII,
nupamuaa. [lnomamm 3a7a4 1 32224 ¢ 1T 6 CP, PK, 269,
PaKTHYCCKUM IUIAHUPOBaHUE Yy4eOHOTro
54 | MOBEpXHOCTH COTDYIHHYCCTRA- 0]0) 270,
CCUCHHOI coJep KaHHEM. PyA > 268
Y HOCTaHOBKAa BOIPOCOB U
gupaMqu,I. VA cbop nndopmaruy; CILBI
MMMCTPHs B VO3 paspeleHre KOHQIUKTOB, oP ’PK >
;pOCTpaHCTBe' MPUHATHE PELICHUS U ero CI)O’ ’
OHATHC peauzanus;
55 HpaBUIBHOTO yIpaBJeHUE IIOBEACHUEM
MHOTOTpaHHHKA. HapTHepa, TOYHOCTb U
OJeMeHTBI TOJIHOTA TIpH 276,
CUMMECTPHUH apryMEHTALMN 1 277,
TpaBHJIbHBIX BBIPXKEHHH CBOMX 278
MHOTOTPaHHHKOB. —
KontponpHast pabota K3y KP
56 | Ne3d.1 1o TeME -
«MHOTOrpaHHUKUY.
3aver Ne3 mo Tteme YOC3 3
«MHOrorpaHHHMKH.
57 | Ilnomane
HOBEPXHOCTH -
HPU3MBIL, TUPAMHUJIBD).

16




BexkTopsl B
HMPOCTPAHCTBE
NHM PopMyaMpOBaTh ONPEACICHUS U PeryasituBHbie: CII, BII, 320,
ToHsTHE ~ BEKTOPOB. WJIIOCTPUPOBATH TIOHATUE BEKTOPA, | KOHTPOJIb, koppekuus, | YO 321,
58 PaBEHCTBO BEKTOPOB JUIUHBI BEKTOPA, KOJUIMHEAPHBIX OLICHKA. 322,
’ BEKTOPOB, KOMILIAHAPHBIX Io3naBaTesbHbIE: 323
BEKTOPOB, PaBHBIX BEKTOPOB. aHaIN3, CHHTE3,
Cnoxenue u MHM BoinonnaTs onepanuu Haj cpaBHEHHE, 00oOIIeHHE, CTI, BIL, 327-

59 | BEMMTAHHE BEKTOPOB. 3VH BekTOopamMu. Haxo/nTh pasnoxkenue | aHanorus, cepuanus, | YO, T, CP 334,
CymMa  HECKONBKHX BEKTOpA 0 TPEeM HEKOMIUIAHAPHBIM | KiaccH(HUKaLus; 336
BCKTOPOB. BEKTOPaM. BBINOJIHATE NPOEKTHI UCIOJb30BAaHUE 3HAKOBO-

NHM 10 TEMaM HCIIOIb30BAHUS cumBonuyeckux cpeacts, | CIL, BILT 343,
VMHOKEHHE BeKTOpa 3YH BEKTOPHOT'O METO/Ia [IPH PELICHUN MOJICIIUPOBaHHUE u 344,
60 HA THCIIO. 3a/1a4 Ha BHIYHMCIICHHS U npeoOpa3oBaHue MOENICH 347,
JloKa3aTelbcTBa. Mcnoap30BaTh Pa3HbIX THIIOB; 348
TOTOBBIC KOMITBIOTEPHBIC BBIIIOJIHCHUE  JICHCTBHIA
Kommnanapuble VUHM TIPOrpaMMbI JIsl IOUCKA My TH 10 AJITOPUTMY; CIL, BII, 355-

61 | Bextoper.  Tlpasuio 3YH pelICHNs 1 WUTIOCTPALMH pelerns | noaseaenue mox nonstie | o 00 L CPs 359
11apaJlICIICIINIICAa. 3a/1a4 KoMMyHHUKATHBHbIE: PK, TP
Pasnoxenne BekTOpa 3YH KOHTPOJIb ICHCTBUS CIL, BII, 322’

6 | Tpem NapTHEPA, BHIPaKeEHHe ;/I?’l%)cp’ 363:
HEKOMILTaHAPHBIM CBOMX MBICJICH U > 366
BEKTOPaM. apryMeHTaLus CBOCTO
3ager  TO TeMe YOC3 MHCHITL © ZOCTATORHOH 3

MOJIHOTOW ¥ TOYHOCTBIO.

63 | «BekTopsl B -

HPOCTPAHCTBEY.
IloBTOpPEHME
ITosropenmue. C3VH CucreMaTu3anus 3HaHUi 0 TeMaM | PeryJsiTHBHbIe: PK, CK,

64 AKCHOMBI YOC3 Kypca reomerpun 10 kiacca, KOHTPOJIIb, KOPPEKIIHS, BK, YO, no
CTEPEOMETPUHM U HUX COBEDIICHCTBOBAHIE HABLIKOB OLICHKA T 3anucv
CIICIICTBUSL. ITo3HaBaTeJbHbIE:

[ToBTOpeHue. C3YH pemeruA 3ana4. QopMupoBarne KOHTPOJIb ¥ OIIEHKA PK, CK,

65 [MapaiensHOCTh vOoC3 YMEHHA PEIIaTh 33/1a94 € KpaTkuM | nponecca u pesynstatos | BK, YO, no
TPSIMBIX u OTBETOM, € BBIOOPOM OTBET, C JEATENLHOCTH T 3anucu
IUIOCKOCTEH. Pa3BEPHYTHIM PEIICHUEM. KomMyHHKaTHBHBIE:

IMoBTOpeHue. C3VH IoBTOpEHNME ANTOPUTMOB pellleHys] | BRIPAKEHHIE CBOMX PK, CK,
Teopema o  Tpex YOoC3 3ajlay Ha JOKA3aTeNbCTRO. MbICIIEH C 10CTATO4HOH BK, VO,

66 | mepneHAUKYJIpax, MIOJHOTO! U TOYHOCTBIO; T
YTOIl MEKIy NpAMOi 3HaTh OCHOBHOH TCOPETHUUYECCKUI HCTIOJIE30BAHHC .

U IJIOCKOCTBIO. KPUTEpPHEB IS
Komtponbras pabora 3y MaTepHal 3a Kypc CTepeoMeTpUH 0GOCHOBAHMS. CBOGTO Kp -

67 Nod 10 k1. 1 yMeTb pemars 3a1a4u 1o CyKICHHS

C3YH TEMaM Kypca. PK, CK, -
YOC3 BK, VO,
TToBTOpeHue. Hcnonb3oBarh nproOpeTeHHBIC T
Bekropsr B 3HAHUA U YMEHUA Ul PELICHUS

68 | mpocrpancTse, ux MPaKTHYECKUX 3a/1a4, CBSI3aHHBIX C

HpUMEHEHHE K

HAXO0X/JEHUEM F€OMETPHYECKHUX
PELICHUIO 3a/1a4.

BEJIMYHH.
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KanengapHo-remaTnueckoe JIaHUPOBaHue 1o Kypcey «I'eomerpusp»

IIpunsTeie cokpamnieHus:

s 11 kaacca

MHM — u3yueHue HOBOTO MaTepuana

31M - 3akperuieHne U3y4eHHOTO MaTeprana

C3VYH - coBepiieHCTBOBaHHE 3HAHUN, YMEHHH, HABBIKOB
YOC3 — ypok 00001IeHHS U CHCTEMATHU3AIIUH 3HAHUI
K3V — xoHTponb 3HaHUN U yMeHUH

T —tect

CII — camonpoBepka

BII — B3aumonpoBepka

CP — camocrosiTenpHas paboTa
PK — pabota mo kapToykam
DO — ppoHTANBHBIH OMPOC
YO — ycTHBIH ompoc

ITP — npoBepouHast paboTa

3 —3ager
IInannpyemsle pe3yJbTaThbl 00y4eHHUS Buabiu |/la |IIpumeu

Ne Tun / OcBoenne npeaMeTHbIX Yy ¢opmer T2 | aHmd

ypo Kos- | ¢opma 3HAHUH KOHTpOJisi |mp ploMamn

- Tema ypoka Bo ypoka one 3az1e:nn

qaco EH e
B us
(1
aH)
MeToa KoOpaAMHAT 15
B NMPOCTPAHCTBeE.
IIpssmoyrombHas NHM OOBACHATH ¥ WILIIOCTPUPOBATh | PeryssiTHBHBIE: CII, BII, 400,

1 CHUCTCMa KOOpAHHAT 3UM MOHSTHE IPOCTPAHCTBEHHOU KoHTponb, koppekuus, | CP, ot
B IPOCTPAHCTBC. JIEKapTOBOM CHCTEMBI OILICHKA, BOJICBas ®0

5 KoopauHaTh! 31/1131{1\1)[4 KOOpJAWHAT. BBIBOIMTD U caMoperyJIsius, gg’ BII, jgﬁj
BEKTOpa. UCII0JIb30BaTh (hOPMYJIBI BBITIOJTHEHHE TIPOOHOTO CDO’ 404

UM KOOPJIMHAT CEPEeANHbI OTPEe3Ka, | yueGHOTO JACHCTBUS U CI1, BIL, 405,

3 Koopnunatsi PACCTOSHMS MEXKY ABYMSI (uKCHpOBaHHUE CP, 406,
BEKTOpa. TOYKaMHM IPOCTPAHCTBA. WHIMBHUIYaJIbHOTO DO 07
Casi3p MEXKITY NHM ypaBHEHHE TIPSIMOii B 3aTpyIHEHUs B CI1I, BII, 408,
KoOpAnHaTaMu 3MM MPOCTPAHCTBE. BhIUKMCAAT POOHOM JeHCTBUM. CP, 1(1)(9)’

4 BEKTOpOB " JUIMHY, KOOP/IMHATBI BEKTOPA, @0
igggsﬂHaTaMH CKAISIPHOE MPOU3BEICHUE Mosnaparenbhbie:

TpocTeimme C3vH | Bexropos. Haxomuts yron aHajms, CUHTES, CIL, BIL. 419,

5 sa7a9H B MEXy BEKTOPAMH. CpaBHEHHE, CP, PK, 420,
KOOpIMHATAX. BbIIOIHATS IPOEKTHI 10 Temam | O0OOIICHHE, aHATOTHSA, | vy 423
Ipocreimue C3VH | ucnonb30BaHus KoOpauHaTHoro | CepHalns, CII, BII, 424,

6 3a/1a4u B MeTOZIa [IPH PelIeHAY 3aay Ha | KTACCH(uKarms; CP, PK, 152’
KOOpJAMHATaX. BBIYHCIICHHS U JOKA3aTEIbCTBA. YO

7 KontponbHas K3Y OO0bsicHATh U GopMynHpoBaTh HETOAR3OBATIHE Kp )
pabora Nel TOHSTHS CHMMETPUUHBIX puryp | SHAKOBO-

Yron MEKAY UHM B poctpancTse. CTPOUTH CUMBOJIMICCKUX CIL, BII, 133
BCKTOPaMH. CUMMETPUYHBIE (PUTYPEL. CPEJICTB, CP, 448

8 Cranspuoe BrInonHATE mapanienbHblil MOJIeIUPOBaHHE u @0
e oo, Mt | syt

9 Yron MEXAY UM IIPOTPaMMBI I IIOUCKA ITyTH MoAeIeH PASHEIX | CI1, BIL, ig;
BEKTOPAMH. CP,
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CkanspHoe peLIeHHs U WILTIOCTpaIui THTIOB,; 0
NIPOU3BEACHUE pelieHus 3a1ad.
BEKTOPOB. BBITNIOJTHEHUE NEUCTBUI
Beraucienue yriion C3YH 10 aNrOPUTMY; CII, BII, 462,
10 MEXIy TPSIMBIMH U CP, 464
TIJIOCKOCTAMM. OJABEJICHUE oo (0]0)
INoBTOpenue YOC3 ToHsTHE, CI1, BII, Io
11 BOIIPOCOB TEOPUU H yCTaHOBIICHHE CP, PK, sammcn
peuieHue 3a1a4. I1P
JIBHKEHHS. WHM TPHHHHO- _ | cm, B, 479,
LienTpansHas, CJIEICTBEHHBIX CBS3€EH, 480
2 3epKasbHas u JI0Ka3aTeNnbCTBO
oceBasi CUMMETpPHSL.
IapannensHeIit KoMMyHHKaTHBHBIE:
TIEPEHOC. KOHTPOJIb JEUCTBHUS
Pemmerie samad o 3UM naptaepa, BeIpaxkenne | CII, BII, 22‘5"
13 TeMe «JBUKECHHU». C3VH CBOMX  MbICJIEH M gP’ PK,
apryMeHTalus CBOEro
KonTponbHas K3y . | KP -
pabora Ne2 110 Teme MHEHHUS c“ JIOCTaTOYHOMN
«CxanspHoe TIOHOTOH "
14 TIPOU3BEACHHS TOYHOCTBIO.
BEKTOPOB B
MPOCTPAHCTBE.
JBroKeHUs .
3auer WO  Teme YOC3 3 -
15 «Mertoa KoopauHAT
B ITPOCTPAHCTBEY.
Huaunap. Komnyec. 17
lap.
Housrue NHM DopMyIHUPOBATE OTPEeIICHUE PerynsituBHbIe: CII, BII, gg;
16 L pa ¥ U300paxath IMITHHID. KOHTpoONb, Koppeknus, | CP, PK, Jors
’ PopmMyaupoBaTh ONpe/eeHue OLICHKA, BojieBas | @O
3NUM " U300paxkaTh KOHYC, CaMOperyJIsnus, CII, BII, 541,
17 Iumanp, pemenme YCEUYEHHBIH KOHYC. Ilo3HaBaTe/ibHBIE: CP, PK, 42,
sajad. DopMyIUPOBATh ONPEETICHUS aHaIus, cuHres, | GO Sd4
C3VH ¥ U300paxate cdepy u map. CpaBHEHUE, CTI, BII, Ilo
18 Humanap, peuerne DopMyJIUPOBATE ONPEIeIICHUE 000011IeHNE, aHATOTHS, CP, PK, sanueu
sajad. MJIOCKOCTH KacaTelIbHOM K cepuanus, e}
UHM chepe. PopMynHPOBATH U Kknaccuukanus; CTI, BII, 549,
19 Konyc. JI0Ka3bIBaTh TEOPEMBI, HCIIOJIb30BaHUE CP, PK, 22(1)
BBIpXKAIOLIUE MPU3HAKY U 3HaKOBO- [6Y0)
3UM CBOICTBA IJIOCKOCTU CUMBOJINYECKUX CII, BII, 555,
20 Konye. KacaTenbHOH K ctepe. PemaTs CPEICTB, CP, PK, 22(6),
3a/1a4l Ha BBIYMCIICHUE MOZEIMpPOBaHNE | ®O
HM MJIOLAAN [TOBEPXHOCTH npeobpa3oBaHne CII, BII, 568,
21 Y CeueHHBIH KOHYC. C3VH | UMamMHOpa, KOHYCA, yCEYEHHOIO | MOIETIeH pasHBIX | CP, PK, 569,
KoHyca. PacriozHaBatsk Tena THUIIOB; ®O 571
NHM BpallleHUs1, Ha YepTexKax, To/BeIcHNE OA [ CTL. BIT 576,
22 Cdepa. Vpasrenue MOJEJIX U B PCAIbBHOM MUpE. MOHSATHE, CP ,PK ’ 577,
chepsl. MojenupoBaTh yCJIOBHE 331a4ll | YCTAHOBICHUE @6 ’ 519
BaanmHoe THM U IOMOUIBIO YepTEka UITU TPUYHUHHO- _ |[cm, B, 581,
pacIonokKe e 3UM pUCYHKA, IPOBOJIUTH CNENCTBEHHBIX CBA3CH, | Cp pK 582,
23 cheper " JIOTIOJIHUTENLHBIE OCTPOEHHUS B | TIOCTPOEHUE @0 583
TOCKOCTIL Xo0Jle peleHus. Belienars Ha JIOTUYECKOU Lenu
THM yepTeke KOHQUTYpaIu, paccyxaeHui, CI1, BIL, 585,
24 Kacarenpnas 3UM HEOOXOIUMBIE TSI POBENCHUS BBIBEICHHC CIICIACTBHIA, CP. PK 586,
ILIOCKOCTS K cepe. 060CHOBAHMUH JIOTHYECKUX KOHTPOJIb W OLEHKa cDO’ ’ 588
HM L1aroB pemIeHH. pumenaTh nporecca " CIL, BILL 590,
25 Tiomanms chepsi. 3UM HU3Yy4YEeHHBIE CBOMCTBA pE3yJIbTaTOB CP, PK, 591,
reoMeTpu4ecKux Gpuryp u JIeSITCIIBHOCTH, @0 593
26 Pasuble 3amaun Ha C3VH (opmy1 s pemenus JIOKA3ATEILCTRO, CII, BII, ITo
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MHOTI'OTPaHHUKH, reoMeTpUYECKUX 3a7a4 U 3a7ja4 | OCO3HAaHHOE u | CP, PK, 3anucu
UIMHAP, KOHYC H C TIPaKTHYECKUM COJIEPKAHUEM. | TPOHM3BOIBHOE @0
nrap. HnTepupernpoBats TIOCTPOCHHSI PEYEBOTO
Pasnbie 3amaum Ha C3YH | nony4eHHbIH pe3yabTaT U BBICKA3bIBAHUS CII, BII, To
7 | MHOrOrpanHuKm, COIIOCTABJIATH €TO C YCIOBHEM Kommynukarususie: | CP, PK, sanmcu
UIMHAP, KOHYC H 3amaun. Mcnonp30BaTh TUTAHUPOBAHHE DO
nrap. TOTOBBIE KOMIIBIOTEPHEIE yaebHOTO
Pasnble 3amaun Ha C3VYH MporpamMmsl JJisl IOUCKa MyTH COTPYJAHUYECTBA, CII, BII, o
MHOI'OTpaHHUKH, peuieHus U WILIIOCTpalun IoCTaHOBKa BompocoB | CP, PK, sanucn
28 UIMHAP, KOHYC U pelLIeHHs TEOMETPUUECKHUX u cOop uHpOpMAIHH; ole)
map. 3a/1a4. paspeuieHue
29 3ayer WO  Teme YOC3 KOH(IIMKTOB, 3 -
«Tena BpameHus. NPUHATHE PEIICHUA U
30 3aueT WO  TeMme YOC3 €ro peaymsanus; 3 -
«Tena BpameHus. YIpaBJIeHNC
06061meHne o vOC3 TIOBEJICHHUEM ITapTHEPA, -
3 teme  «Lluaunmp, TOYHOCTH W TIOJTHOTA
KoHyc, cdepa u IIPY apTyMEHTAINH U
wap. BBIPA)KEHUH CBOMX
KonTponbHas K3V MbICIIe KP -
32
pabota No3
O0bembl TeJ 22
[ousitue  06beMa. UHM | ®opmymnuposats nonsTue PeryasiTuBHbIe: CIL, BII, 656,
33 O6bem obbeMa QUTYPHI. YYHUTHIBATh TPABWIO B gg;’
MpAMOYTOJIbHOTO DopmynHpoBath ¥ 00BICHITH IIAHUPOBAHUU u
napajuIeJICIINICA. cBolcTBa 00beMa. BeIBOANTD KOHTpOJIE criocoba
O6bem NHM | dopmyssl 06beMOB IPU3MBI, pemrenns,  pasmmuars | CIL BII, 660,
IPSIMOYTOJIBHOTO 3UM MUPAMUJIBI, YCCYCHHOM cnocod ® pe3yibTaT gg}"
napajieNenuea. MUPAMUJIBL, IIWITHHIPA, KOHYCa, | ACUCTBHSL.
O0bem YCEUEHHOT0 KOHYCa, 11apa, Ilo3naBaTenbHbIE:
34 HPSAMOYTOJIBLHOM [IaPOBOTO CETMEHTA, IIAPOBOTO | OPHUCHTHUPOBATHCS B
MPU3MBI, nosca. Pemare 3agaun Ha pasHooOpa3nu
OCHOBaHHEM BBIYHCIICHHE 00HEMOB CIoco0oB penIieHus
KOTOpOH  SIBIISIETCS Pa3NUYIHBIX GUTYp C TOMOIIBI0 | 3a1ad.
MPSIMOYTOJTEHBIH OTIpEJICIIEHHOTO HHTETpaJa. KoMMyHHMKaTHBHbBIE:
TPCYTOJIbHUK. Onwmpasich Ha TaHHBIC YCIOBHS YYUTHIBAaTh pa3HbIE
O6beM C3YH | 3agayu, HAXOIUTh mHeHus U crpemuthest | CII, BII, Io
35 HPSMOYTOJILHOTO BO3MOKHOCTHY [PHMEHEHUS K KOOPIMHALIU sarmen
napajuieliCumnea. HeoOxomuMbIX (hopMmyi. Pemare | pa3mUYHBIX MO3UIHHA B
36 O0Bvem MPSIMOiA UHM 3a7]a4M Ha BBIYMCIIEHUE COTPYJHUYECTBE, o
TPU3MBIL 3UM IUIOIAY IOBEPXHOCTH CHEPHl. | KOHTPOIMPOBATH sanmme
NHM Hcnonb3oBath GopMyIsl 1uis JIeCTBUS TapTHEpa CII, BII, 665,
37 O6bem HuTHHApa. 000CHOBAHHS JOKA3aTEIbCTB 667,
M paccyXIeHHI B X0/I€ PEIICHHUS. CIL, BIL ggg’
38 O06beM IUIUHpA. M [puMeHATh H3ydeHHBIE 671
T Te— VIHM CBOMCTBAa TEOMETPHUIECKUAX CIL BIL 7.
00BEMOB  TEM C 31UM (puryp 1 GopmysT A pemICK YO 678,
39 reOMETPUYECKUX 3a1a4 U 3a1a4 680
ITOMOILBIO T, CP, PK
C IPAaKTHUYECKUM COJIEP>KaHUEM.
MHTCTpaa. HnTepupetnpoBats
O0BbEeM HaKJIOHHOMI MHM nonyquHLIﬁ pe3yabTaT u CIL BII, ggégf
40 HPH3MEL C3VH COTOCTABJISATh €r0 C YCIOBHEM }FIOCP PK
3aaa4yu. M crnosib30BaTh rOTOBBIE o
HHM KOMITBIOTEPHBIE ITPOTPaAMMBI CI1, BII, ggg’
41 O0BeM nupaMuIpl. JUJISL TIOMCKA ITyTH PEIIeHUS 1 Yo 690
VI WIITIOCTPAIAX PELICHUS E’H Cl};,rII’K 655,
TEOMETPHUYECKUX 3a7ad. s D55 696
42 OObeM nupamMuIbL. 31UM YO
T, CP, PK
C3YH CII, BII, 700,
43 O0beM MUpaMHJIBI. VO ;85
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T, CP, PK
NHM CI1, BII, 707,
44 O0beM KoHyca. YO 708
T, CP, PK
Pemrenne 3amay Ha 3UM CII, BII, 702,
45 HaXO0XICHNE C3VH YO 709
00BeMa KOHyca. T, CP, PK
Kontponbnas K3y CIL, BII,
46 padota Ne4 yo
" T, CP, PK
VHM CI1, BII, 712,
47 O0beM mapa. YO ;}i
T, CP, PK
31UM CI1, BII, 716,
48 O0bem mapa. YO ;};
T, CP, PK
O0BeM  IapOBOTO NHM CI1, BII, 721,
49 CEerMeHTa, 3UM YO 722
1IapOBOTO clios, T, CP, PK
CEKTOpa.
O0beM  IApOBOTO C3YH CII, BII, 723,
50 CErMeHTa, YO 724
apoBOTO cJios, T, CP, PK
CEKTOpa.
VHM CI1, BII, To
51 | Inomans cdepsl. 3UM YO sammen
T, CP, PK
Pemenue 3amau 1o C3YVH CII, BII, o
teme «OOBEM Mmapa VO samien
M €ro  yacrei», T, CP, PK
52 «[Inomane chepsi».
IToaroroBka K
KOHTPOJBHOMI
pabore.
KonTponsHas K3y KP
53 pabota 1Mo TeMaMm
«Ob6bemM mmapa» u
«[lmomans chepb.
3ager 1O TEeMaMm YOC3 3
54 «Ob6bemM mmIapa» u
«[lmomanas chepb.
IloBTOpCHHE 14
AKCHOMBI C3VH PK, CK, o
55 cTepeoMeTpHH YOC3 BK, YO, sanmen
) CucreMaTtu3anus 3HaHUN 10 PerynsiTuBHbIe: T
IMapaiensHOCTh C3YH | temam xypca reomerpun 10-11 | KOHTponb, koppekuus, | PK, CK, To
HPSMBIX, YOC3 | knaccos, coBepiieHCTBOBaHME OICHKa BK, YO, sammen
56 napajuIebHOCTD HABHIKOB PEMICHAS 38124, ITo3naBarenbHbIE: T
HIPAMOH " ®DopMHpPOBaHUE YMEHUS PEIIATh KOHTPOIIL H OUCHIA
IIOCKOCTH. mporiecca u
ITepneHauKyIsIpHOC C3YH | 3a4a4H C KpaTkuM OTBETOM, € pe3yJIbTaTOB PK, CK, o
Tb  IpAMOH W YOC3 | BbIOOpOM OTBETa, € JeATEITbHOCTH BK, YO, sanmcu
TIOCKOCTH. Pa3BEpPHYTHIM PEIICHHUEM. KomMMyHMKaTHBHBIE: | T
57 Teopema o0 Tpex [IOBTOpEHHE AITOPHTMOB BHIPAKCHHE CBOMX
NEPUEHANKYIISIpAX. peleHns 3a1a4 Ha MBICJICH (i J0CTAaTOYHOU
Yrox . Mexay JIOKA3aTeIbCTBO. TOJHOTOR 1
psIMOH u TOYHOCTBIO,
IUIOCKOCTBIO. o HCIIOJIb30BaHUC
- 3HaTh OCHOBHOI
JByrpaHHblii yroi. C3YH N KpHUTCpHUEB T PK, CK, Io
58 | IepneHaukyasipHOC yoC3 | TCOPCTHICCKUH MATCPHAT 32 000CHOBAHHS CBOCTO BK, YO, sanmen
Th IIOCKOCTEIL. Kypc crepeomeTpun 10-11 k. CYKJICHHS T
59 MHOTrOrpaHHHKH: C3YH | ¥ YMCTb peIIaTh 3a/atu 110 PK, CK, Io

21




napaniesenumnes, YOC3

npr3Ma, TUpamMuna,

TUTOIAH ux

TMOBEPXHOCTEH.

MHOTOTpaHHUKH: C3YH

napajuteNieuIe I, YOC3
60 npu3Ma, MUpaMHua,

TUTOIIAH ux

MOBEPXHOCTEI.

BexTopsl B C3VH

MPOCTPAHCTBE. YOC3

JeticTBus HaJ
61 BEKTOpPAMH.

CkansipHoe

NPOU3BEICHNE

BEKTOPOB.

Hunmuaap, xKoHYC U C3VH
62 map, IUIOMAI HUX YOC3

TMOBEPXHOCTEH.

IToBTOpEeHue 1o C3YH
63 TeMe «O0BeMBI YOC3

TEI.

IToBTOpEeHue o C3YH
64 TeMe «O0BEMBI YOC3

TEI.

IToBTOpEHue o C3VH
65 TeMe YOC3

«MHOTOTpaHHHUKI.

IToBTOpEHuE o C3VH
66 TeMe «Tena YOC3

BPAICHUS.

Kontponsnas K3y
67

pabota
68 3aKITIOYNTETbHBIH C3VH

YpOK YOC3

TeMaM Kypca CpeiHEeH IIKOJIbI.

Hcnonp30Bats NpHOOPETEHHBIC
3HAHUSA U YMEHUS [T PEIICHAS
MPaKTUYECKUX 3a/1ad,
CBSI3aHHBIX C HAXOXKICHUEM
TEOMETPUYECKHUX BEJIUUUH

BK, YO,

3anucu

PK, CK,
BK, YO,

Ilo
3aMUCH

PK, CK,
BK, VO,

Ilo
3anmucu

PK, CK,
BK, YO,

Ilo
3aMUCH

PK, CK,
BK, YO,

Ilo
3aMUCH

PK, CK,
BK, YO,

Ilo
3anmucu

PK, CK,
BK, VO,

Ilo
3anmucu

PK, CK,
BK, VO,

Ilo
3anmucu

KP
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