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HOACHUTEJIBHAS 3AIIMCKA.

Paboune nporpamMmbl OCHOBHOTO 0OOIIero 0Opa3oBaHUs 10 TE€OMETPUU COCTABJICHBI
Ha ocHOBe DYHAaMEHTAIBHOIO s/Ipa cojep)kaHus obuiero oOpasoBanust U TpeboBaHuil K
pe3yibTaTaM OCBOCHHSI OCHOBHOU 00I[e00pa3oBaTebHON MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBanusi, mpeAcTaBiIeHHBIX B denepasbHOM TOCYAapCTBEHHOM OOpPa30BaTEIbHOM
cTaHJapTe o01ero oopa3oBanus. B HUX TakKe YIUTHIBAIOTCS OCHOBHBIE HJICH U TIOJIOKECHUS
[IporpamMmbl pa3BuTHd U (QOPMHUPOBAHUS YHHMBEPCAIbHBIX Y4YE€OHBIX JEHCTBUM IS
OCHOBHOTO 00111eT0 00pa30BaHusI.

Maremaruka uWrpaeT BaXHYIO poOJb B oOmeid cucreme oOpasoBanus. Ho
MaTeMaTHKa B IIKOJIE — HE HayKa U JIa)K€ HE OCHOBA HAayKH, a yU€OHbIN IIpeIMeET.

B yuebGHOM mpenmere, B OTIMYME OT HAYKH, Mbl HE 0Os3aHBI BCE JIOKA3bIBATh.
bonee Toro, B psne ciaydaeB MpaBAONOAOOHBIE pACCYXKAECHUS WIH TOJKOBaHUS,
onuparouiecs: Ha rpadpuueckre MOJENH, Ha UHTYUIUIO, UMEIOT Ul IIKOJIbHUKOB Oolee
BECOMYIO O0ILEKYIBbTYPHYIO IEHHOCTb, YeM (POpMaJIbHbIE IOKa3aTENbCTBRA.

CrnoxHbIE MaTEMATHYECKUE TIOHSTHS BBOJISTCS:

- KOTJla y yJalIuXxcsi HaKOIUICH JOCTATOYHBIN OTBIT Ui aJIeKBATHOTO BOCIPHUSTHS
BBOJHMMOTO TOHATHUS — OMBIT, COJICHCTBYIOIINI TOHMMAHHUIO BCEX CJIOB, COJACPKAIINXCS B
ompeneneHuu (BepOaNbHBI OMBIT), W OMBIT HCIOJB30BAHHS IOHATHS HA HATJISIHO-
MHTYUTUBHOM M paboyeM YpOBHSX (T€HETHUECKUH OTIBIT);

- KOrJa y Yydyalluxcsl NOsIBWJIach NOTPEOHOCTh B (HOPMaJIbHOM OIPENEIeHUN
TTOHSATHSI.

Bnanenne wmaTeMaTHYeCKMM SI3BIKOM W MaTeMaTHYECKHM MOJICIIMPOBAHUEM
MO3BOJISIET YYEHUKY JIyYllle OPUEHTUPOBATHCA B IMPHUPOAE U OOIIECTBE, CHOCOOCTBYET
Pa3sBUTHIO PEYU HE B MEHBLIEH CTENEHH, YeM YPOKH PYCCKOTO s3bIKa WU JINTEPATYPHI.
MaremaTrka — npeaMeT, KOTOpBIH MO3BOJIAET YYEHUKY IPABMIBHO OPHUEHTUPOBATHCS B
OKpYXKarollel AeHCTBUTEIbHOCTH U «yM B MOPSAAO0K IPUBOAUT.

N3yueHne MaTeMaTUKHU CHOCOOCTBYET SCTETUYECKOMY BOCHHMTAHHUIO 4YeEJIOBEKa,
IIOHMMAHUIO KpacoTbl M H3SIIECTBA MAaTEMAaTUYECKUX PACCYXJIEHHUH, BOCIPUITUIO
reoMeTpudeckux (opm, pa3BUBaeT BOOOpa)K€HHE, MPOCTPAHCTBEHHBIE IPEICTABICHUS.
Hcropust pa3BUTUS MaTeMAaTU4ECKOTO 3HAHMs JIaeT BO3MOXHOCTh IIOINOJIHUTH 3arac
UCTOPHKO-HAYYHBIX 3HAaHMH ydamuxcs, c(opMuUpOBaTH y HHUX HPEACTABICHUA O
MaTeMaTUKe KaK YacTH OOILIeYenoBeYecKOl KyJlbTypbl. 3HAKOMCTBO C OCHOBHBIMU
UCTOPHUYECKUMH BEXaMU BO3HUKHOBEHUS M Pa3BUTHUs MaTEMAaTU4ECKON HaykH, cyapOaMu
BEIMKMX OTKpPBITUH, HWMEHaMu JIofiel, TBOPHMBIIMX HayKy, [JOJDKHO BOWTH B
MHTEJUIEKTYaJIbHbIN 0arax KakJoro KyJabTYPHOT'O YeJIOBEKa.

[IpakTryeckas 3HaYMMOCTb LIKOJBHOI'O Kypca FeOMEeTpUH 00yCIOBIIeHa TEM, YTO €ro
OOBEKTOM SBJISIIOTCS HPOCTPAHCTBEHHBbIE (OPMBI M KOJIMYECTBEHHBbIE OTHOLICHHUS
JeUCTBUTENBHOTO MHpa. ['eomeTpuyeckas MOArOTOBKa HeoOXoauma Al HNOHMMaHUS
IPUHLUIIOB YCTPOICTBA U MCIIOJIb30BaHUS COBPEMEHHOM TEXHUKH, BOCIPUATHS HAyYHBIX
U TEXHUYECKUX MOHATHUH, U uaeil. MaremaTuka sSBISeTCs A3bIKOM HayKu U TexHuku. C ee
MIOMOIIIBIO MOJICJIUPYIOTCS U U3Yy4arOTCsl ABJICHHSI U IIPOLIECCHI, IPOUCXOASIIUE B IPUPOJIE.

I'eomeTpusi CyIIECTBEHHO pacUIMpseT Kpyro3op Y4Yalluxcsi, 3HAKOMS HX C
UHAYKIMEeH U JeayKuue, oOoOIleHHeM M KOHKpeTH3aluel, aHalu30M U CHHTE30M,
KjIaccupukanel u cucremMarusauuei, al0cTparupoBaHHEM, aHaJorue. AKTHBHOE
UCIOJb30BAHME 3a/lad Ha BceX JTamax y4eOHOTo Ipoliecca pa3BUBAEeT TBOPUYECKHUE
CMOCOOHOCTH IIKOJIHUKOB.

ITpu oOy4yeHnn reomerpun GOPMHUPYIOTCSI YMEHHUSI M HABBIKM YMCTBEHHOI'O TpyAa —
IUTAHUPOBAHHUE CBOEH pabOThI, MOUCK PALIMOHAIBHBIX ITYTEeH €€ BBIIIOJHEHUS, KpUTHYECKast
OIIEHKa PEe3yJIbTaTOB.

OnHO# U3 OCHOBHBIX 3371a4 U3YyYEHUS] TEOMETPUU SBISIETCS Pa3BUTHE JIOTHUYECKOTO
MBIIIUIEHUS, HEOOXOJMMOr0, B YaCTHOCTH, JUIi OCBOEHHUS Kypca MH(POpPMATUKH, (PU3HMKH,
OBJIQZICHUSI HaBBIKAMH JEIYyKTHBHBIX paccyxaeHuil. [IpeoOpa3zoBaHrne reoMeTpUYeCKHX



(¢hopM BHOCHUT CBOHM CcHelM(pUUECKHU BKIIA] B Pa3BUTHE BOOOPAKEHHs, CIIOCOOHOCTEH K
MaTeMaTH4eckoMy TBOpuecTBY. Camu OOBEKTHI T'€OMETPHYECKUX YMO3AKIIOYCHHH |
IPUHATBIE B TEOMETPUU TPaBWIIa UX KOHCTPYHPOBAHHS CHOCOOCTBYIOT (POPMHPOBAHUIO
yMeHUHl O0OOCHOBBIBATH W JOKAa3bIBaTh CYXICHHS, NPHUBOIAUTH YETKHE OMNpPEICICHHS,
pa3BUBAIOT JIOTMYECKYIO MHTYMIUIO, KpPaTkO M HAIJISIAHO BCKPBIBAIOT MEXaHU3M
JIOTUYECKUX IMOCTPOCHUM W ydaT MX IPUMEHEHHI0. TeM caMbIM reomMeTpus 3aHHMaeT
BeJylIee MECTO B (POPMUPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIIJIEHUS IKOJIbHUKOB.

OOpazoBarenbHble W BOCHUTATENbHBIE 3a7aud OOY4YEHHS TE€OMETPUU JIOJIKHBI
pemaThCcsi KOMIUIEKCHO C Y4€TOM BO3PAaCTHBIX OCOOCHHOCTEH 00ydarommxcsi, cnenupuku
reOMEeTPHUH KaK y4eOHOTO MpeaMEeTa, OIPEIEIISIONIEro e€ pojib 1 MECTO B 001Iel cucteme
LIKOJIBHOTO 00yueHus u BocnuTanus. [lpy nuanupoBaHUM YpOKOB ClIeyeT UMETh B BUIY,
YTO TEOPETHUUECKUN MaTepHall 0CO3HAETCS U yCBAMBAETCS IPEUMYILECTBEHHO B IIPOLIECCE
pemienus 3amad. OpraHus3ys pelieHHe 3ajad, LeJecoo0pa3Ho IIUpe HCHOJIb30BaTh
Tu(pepeHINpOBaHHbIA  MOAXOA K ydamumcs. BakHbIM  yclnoBHEM NpaBHJIBHOM
OpraHM3aluy  y4eOHO-BOCIMTATEIBHOIO Ipoliecca  SBISETCA  BBIOOp  ydyuTelleM
paloOHaIbHOW CHUCTEMBI METOJOB M NMPUEMOB OO0y4yeHHs], cOalaHCUPOBAHHOE COYETaHUE
TPaJAMLMOHHBIX ¥ HOBBIX METOJOB OOydYeHHUs, ONTHUMHU3UPOBAHHOE MPHUMEHEHUE
OOBSACHUTENBHO-WUTIOCTPUPOBAHHBIX M 3BPUCTHMYECKUX METOJOB, HCIIOJIb30BaHHE
texuudyeckux  cpeactB, MWKT -xommoneHTa. VYueOHBIM Tpomecc HEOOXOIUMO
OpUEHTHPOBATh HA PALIMOHAILHOE COUETAaHNE YCTHBIX M MHUCbMEHHBIX BUIOB pabOTHI, KaK
MpU U3y4EeHUH TEOPHM, TaK U MpPH pelIeHHH 3aj1ady. BHUMaHHMe yduTenst JOKHO ObITh
HaIpaBJICHO HA Pa3BUTHE PEUH ydauuxcs, popMUpoBaHHE y HUX HaBBIKOB YMCTBEHHOTO
Tpylda — IJIAHUPOBaHUE CBOEH pabOThl, MOUCK PALMOHANBHBIX IMyTeH €€ BBINOJHEHUS,
KPUTHYECKYIO OLICHKY PE3YyJIbTAaTOB.

OcHosHble yenu Kypca:
® OBJQJICHUE CHUCTEMOM MaTEeMaTHYECKUX 3HAHWUM W YMEHUH, HEOOXOJAMMBIX B
MPAKTUYECKOU JIeATETLHOCTH, MPOJODKEHHUST 00pa30BaHMS;
e TpHOOPETCHHWE OMbITa IJIAHUPOBAHUS M OCYIIECTBJICHHS  AITOPUTMHYECKOM
IEeITEIbHOCTH;
® OCBOCHHME HaBBIKOB W YMEHHUU TPOBEICHHS J0Ka3aTelbCTB, 0OOCHOBAHHS BBIOOpA
Q11317178
® TPHOOPETCHHE YMEHUN SICHOTO M TOYHOTO M3JI0KEHHUS MBICIICH;
® Ppa3BUTH NMPOCTPAHCTBEHHBIC MPEACTABICHUS U YMEHHS, TIOMOYh OCBOUTH OCHOBHBIC
(haKThl 1 METOIbI TIJITAHUMETPHH;
® HAyu4uTh M0JIb30BATHCA TEOMETPUUECKUM SI3bIKOM JIJISl OTIMCAHUS TPEIMETOB.
® OBJAJICHUEC KOHKPETHBIMH MaTeMaTHYECKUMHU 3HAHUSAMH, HEOOXOJAMMBIMH IS
MPUMEHECHHUSI B  MPAKTHYECKOM NESTeNbHOCTU, JUIS U3YYCHHsS] CMEXKHBIX
JTUCITUTLINH, JIJIS TIPOIOJKCHHSI 00pa30BaHus;
® UHTEUIEKTyaJlbHOE pPAa3BUTHE Ydalluxcs, (OPMUPOBAHHE KAueCTB MBIIIJICHHUS,
XapaKTEPHBIX 11 MAaTeMaTHYeCKOW JIeATeIbHOCTH W HEOOXOAMMBIX IS
MOBCEIHEBHOMN JKU3HH;
e (opmupoBaHue MpeACTaBICHUN 00 HAEAIX M METOJaX MAaTeMaTUKHU, O MaTeMaTHKe
Kak popMe OMUCaHUsl U METOJIe MO3HAHUS IeHCTBUTEIBHOCTH;
e (opmupoBaHuEe MpPEICTaBICHUI O MaTeMaTHKE KaK YacTH O0OIIedenoBeYecKon
KYJIbTYpPbI, TOHUMaHUS 3HAYMMOCTH MaTeMaTHUKH Ui 0OIIECTBEHHOTO Mporpecca.
l'eomerpuss — oOAMH W3 BAXKHEUIIUX KOMIIOHEHTOB MAaTe€MaTUYECKOTO
o0Opa3oBaHus1, HEOOXOAUMBIH JUIsl MPUOOPETEHHSI KOHKPETHBIX 3HAHUH O IPOCTPAHCTBE
U TPaKTUYECKH 3HAYUMBIX yMEHUH, (OPMUPOBAHUS S3bIKA OMUCAHHS OOBEKTOB
OKPYXAIOILLIEr0 MUpa, JUIsl pa3BUTUSA MPOCTPAHCTBEHHOTO MBILUICHUS WM WHTYULIUU,
MAaTeMaTHYe€CKOUN KYJIbTYpHI, AJIsl SCTETUYECKOTO BOCIIUTAHUS YUAILLIUXCS.



N3yyenue reomeTpur BHOCHUT BKJIAJ B Pa3BUTHE JOTHYECKOTO MBIIUICHUS, B
(dhopMHUpOBaHKE MOHSITHSI JOKA3aTEIHCTBA.

Ha ocnoBanum TtpeGoBanuii I'ocymapcTBeHHOTO 00pa30BaTEIBHOTO CTaHIApTa B
COJICpKAHUU  MpEANoJiaracTcsi  pealiu30BaTh  aKTyaJllbHbIE B HACTOSIIEE  BpeMs
KOMIIETEHTHOCTHBIN, JIMYHOCTHO OPUEHTHUPOBAHHBIN, JACATEIHHOCTHBINA MOJXO/IbI, KOTOPHIE
ONIPENEIISIOT 3a0auu 00y4eHUA .

» IIponomKuTh OBIAJCHHE CHCTEMOW TEOMETPUYECKUX 3HAHUH M yMCHHIA,
HEOOXOJMMBIX [UIi TIPUMEHEHHST B MPAKTUYECKON JEATENBbHOCTH, H3yYCHUS
CMEXHBIX TUCIHILINH, TPOIOJDKEHUS 00pa30BaHMSI.

» TIponomKuUTh HMHTEIUIEKTYaJbHOE DPa3BUTHE, (OPMUPOBAHUE KAayeCTB JMYHOCTH,
HGO6XOHI/IMI)IX YCJIOBEKY JId HOJ'IHOIIGHHOI\/’I JKNU3HU B COBPEMCHHOM O6III€CTBG;
SAICHOCTH W TOYHOCTH MBICIH, KPUTUYHOCTHU MBIIJICHUA, UHTYUIIUHU, JIOTHYCCKOT'O
MBILIUICHHS, DJIEMEHTOB  QJITOPUTMHYECKOM  KYJIbTYpbI, IPOCTPAHCTBEHHBIX
MIpe/ICTaBICHUH, CIIOCOOHOCTHU K IPEOA0IEHHUIO TPYJHOCTEN;

» ®@opmupoBaTh TPEACTABICHUS 00 HIEAX W METOJaX MaTeMaTHKH Kak
YHUBEPCAIBHOIO $I3bIKA HAYKH W TEXHHKH, CPEACTBA MOJCIUPOBAHUS SIBJICHUU U
MIPOIIECCOB;

> BocmuteiBath KyJIbTypy JHUYHOCTH, OTHOIICHHUE K TIC€OMETPHHM KaK K 4YacCTHU
06HIG'—ICJ'IOBC'—ICCKOI\/II KyJbTYypbl, IOHUMAaHUC 3HAYUMOCTH T'COMCTPHUU JIsI HAYUHO-
TEXHUYECKOTO Mporpecca.

Kypc panmonaibHO coueTaeT JIOTUYECKYI0 CTPOTOCTh U T€OMETPUUYECKYIO HArSAHOCTb.
YBenuuuBaeTcs TEOpeTUYecKash 3HAUMMOCTh HM3y4aeMOro Marepuala, paclIupsiroTCs
BHYTPEHHHE JIOTHYECKHUE CBSI3U Kypca, MOBBIIIAETCS POJIb JEAYKIHH, CTENeHb a0CTpaKIUU
M3y4aeMoro wmarepuana. Yyamwuecs JOJDKHbI — OBJAJAeTh INpPUEMaMH  aHAJIUTUKO-
CUHTETUYECKON JNeATeNbHOCTH TIPU JOKa3aTeIbCTBE TEOpPEM U PpEUIeHHHM 3ajad.
CucremaTnueckoe M3ydyeHUEe Kypca IO3BOJIMT HadaTh padoTy Mo (OpMUPOBAHUIO
MPE/ICTaBICHUIM y4alluXcsi O CTPOCHMHM MaTeMaTU4YecKOWl Teopuu, 0o0ecneduT pa3BUTHE
JIOTUYECKOTO MBIIUICHU yyamuxcs. M3noskeHne Marepuana XxapakTepu3yeTcsl MOCTOSIHHBIM
oOpallleHHeM K HarJIsJIHOCTH, HCIOJb30BaHMEM PHUCYHKOB M UepTEeKell Ha BceX 3Tamax
oOyueHus: U pa3BUTHEM TI'€OMETPUYECKON MHTYWMIIMU Ha 3Toi ocHoBe. llenenampaBieHHOE
oOpailleHHe K @pUMepaM M3 TMPAKTUKH pa3BUBA€T YMEHHUS Yy4YalllUXCS BBIWICHATH
reoMerpuueckue  (aktel, ¢GOpMBI U  OTHOWIEHHS B TMpeAMETax U  SIBICHUAX
JNeUCTBUTENBLHOCTH, UCTIOIB30BATH SI3bIK T€OMETPUH JIJIS1 X OMHMCAHUS.

B kypce reomerpun 9-ro kiacca dopmupyercst noustiue Bekropa. Ocoboe BHUMaHUE
yIensieTcsl BBIMOJHEHHUIO OTlepaluii HajJ BEKTOpaMu B reoMeTrpudeckoi (opme. Yuammmecs
JOTIOJHSIFOT 3HAHUS O TPEYroJIbHUKAX CBEACHHUSIMH O METOJAaX BBIUMCICHHS DJIEMEHTOB
IIPOU3BOJILHBIX TPEYroJIbHUKAaX, OCHOBAHHBIX Ha TEOpEMax CHHYCOB U KOCHUHYCOB. Jlatorcs
CUCTeMAaTHU3UpPOBAaHHBIC CBEICHHS O MPABHIBHBIX MHOTOYTOJBHHKAX, 00 OKPYXHOCTH,
BIIMCAaHHOW B TNPaBUJIBHBIH MHOTOYrOJBHUK U omucaHHoW. Ocoboe MecTo 3aHUMaeT
pelieHue 3a1a4 Ha nmpuMeHeHue ¢popmyin. JlaioTcs nmepBble 3HAHUS O IBHXKEHUH, TIOBOPOTE U
napajuiensHoM mnepeHoce. Cepbe3HOe BHUMaHHE yaensieTcss (OPMUPOBAHUIO YMEHUU
paccyxaarh, JenaTb MpPOCTbIe [0Ka3aTeNbCTBA, JaBaTh OOOCHOBAHMS BBHIMOTHIEMBIX
neiictBuid. [lapanienbHO 3aKiIabIBalOTCSI OCHOBBI JJI U3YyYEHUs] CUCTEMATHUYECKUX KYpCOB
cTepeoMeTpuu, GU3NKU, XUMUU U APYTUX CMEKHBIX IPEAMETOB.

KoHnTponpHble paboThl HampaBieHbl HAa MNPOBEPKY YpOBHS 0a30BOH MOJATOTOBKU
yyamuxcs, a Takke Ha adddepeHUUupOoBaHHYIO MPOBEPKY BiajeHUs (OpMalbHO-
ONEepaTUBHBIM MAaTEMaTHYECKUM allapaTtoM, CHOCOOHOCTh K HMHTErpaluyd 3HaHUHM 110
OCHOBHBIM TEMaM Kypca.



IIpomMexXyTOUHBIM KOHTPOJIb 3HAHMM OCYLIECTBISECTCA C IIOMOLIBIO ITPOBEPOYHBIX
CaMOCTOSITEIIbHBIX paboT, SIEKTPOHHOTO TECTUPOBAHUS, TIPAKTHIECKUX PAOOT.

Ha m3ydyenne reomerpun B 9 Kitacce OTBECHO 68 4acoB B roji, 4TO COOTBETCTBYET 2
gyacaMm B HeJenno. Yackl B34ThI U3 (eiepaIbHOro KOMIIOHEHTA.
Jist yqaniuxcsi oAroTaBIMBAETCSl MaTepHal Ut padOTHI C YI€TOM UX BO3MOYKHOCTEH
(momoHUTENbHBIE KAPTOUKH, AU(PHEepPSHIIMPOBAHHOE TOMAIITHEE 3aJaHue U JIp.), JUIS
BBIIIOJIHEHUS] KOHTPOJIBHBIX paboT pa3padaTsiBaeTcs 2-3 BapHaHTa Pa3jInyHOTO YPOBHS
CII0’)KHOCTH, 33/IaHUS K YCTHOMY 3a4€Ty, TECTHI.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA

TI'eomempusa — ouH U3 BaXHEHIINX KOMIIOHEHTOB MaTEMaTUYeCKOTO 0Opa3oBaHus,
HEOOXOAUMBIN IJIsI TPUOOPETEHUSI KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE U MPAKTUUYECKU
3HAYUMBIX YMEHUH, POpMUPOBAHUS SI3bIKA OMHCAHUSI OOBEKTOB OKPYXKAIOIIETO MHpA, s
Pa3BUTHUS MIPOCTPAHCTBEHHOTO BOOOPAKEHUS M UHTYMUIIMH, MATEMATUYECKON KYIbTYPHBI, TS
ACTETUYECKOTO0 BOCMUTAHUS ydaluxcs. V3ydeHue reoMeTpur BHOCUT BKJIAJ B Pa3BUTHE
JIOTUYECKOTO MBITIUICHHS], B (GOPMUPOBAHUE TTOHATHS JOKA3aTEIbCTRA.

Takum o0pa3oM, B XOA€ OCBOEHHS COJAEPKAaHMs Kypca ydalluecsl MOJIy4aroT
BO3MOXHOCTh Pa3BUTh NPOCTPAHCTBEHHbIE MPEJCTABIECHUS M HU300pa3UTENbHbIE YMEHUS,
OCBOWUTH OCHOBHBIE (D)aKTbl M METOJbl IJIAHUMETPHH, MO3HAKOMHUTBHCS C MPOCTEHIINMU
¢dburypamu 1 Ux cBOWCTBaMHU.

B xone mpemonmaBanus reomerpun B 9 kiacce, paGoThl Haa (GOPMUPOBAHUEM Y
yUaIIuXcsl MEPEYUCICHHBIX B MPOrpaMMe 3HAHWH M YMEHHU ClIeyeT oOpaliaTth BHUMaHUE
Ha TO, YTOOBI OHHM OBJAJICBATM YMEHHUSIMH OOIICYy4eOHOr0 XapakTepa, pa3HOOOpa3HBIMU
croco0aMu JIeATeTLHOCTH, MPUOOPETaTH OTIBIT:

> IUIAaHUPOBAHUA W OCYIICCTBJICHUA aHFOpHTMquCKOﬁ JACATCIBbHOCTHU, BBITIOJIHCHHUA
3aIaHHBIX 1 KOHCTPYHUPOBAHHA HOBBIX aJITOPUTMOB;

> OBJIaACBaIN IIpueMamMu aHAJUTUKO-CHHTETHYCCKOM JACATCIBHOCTHU IIpu
JA0Ka3aTeJIbCTBE TCOPHUHU U PCHICHUMN 3a1a4,

> oeJcHaIlpaBJICHHO o6pau1am/1c5 K IpuMepaM H3 IPaKTUKH, YTO PA3BUBACT YMCHUA
ydamuXxcCsa BbIYWICHATb 'COMETPHUYCCKHUC (baKTI)I, q)OpMI)I N OTHOLICHHUA B IIpEAMETax
1 ABJICHUAX HeﬁCTBHTeHBHOCTH, HCIIOJIB30BAJIN SA3BIK I'COMCTPHUU JISI UX OIMHCAHUA,
npno6peTaJm OIIBIT HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTHU, PA3BUTUA I/I,Heﬁ, IMPOBCACHUA
OKCIICPUMCHTOB, O606H_ICHI/I$I, IIOCTAaHOBKHU U (I)OpMYJ'II/IpOBaHI/IH HOBBIX 3aJ4a4,

» SCHOTO, TOYHOTO, TPAMOTHOTO W3JI0’KEHHSI CBOUX MBICIICH B YCTHOH M NMUCBMEHHON
peuu; MpOBENEHUs JI0Ka3aTeNbHBIX PACCY)KICHHH, apryMeHTalMl, BbIABHKCHUS
TUIOTE3 U UX 000CHOBaHMS; MOUCKA, CUCTEMATHU3alluy, aHaIu3a U KiIacCU(pUKaLUn
uHGOpMAllMY, HCHOJIb30BaHUSA PA3HOOOPa3HBIX HMH(DOPMAIMOHHBIX HCTOYHHUKOB,
BKJIFOYass y4eOHYI0O M CHPaBOYHYIO JIUTEpaTypy, COBpPEMEHHblE HMH(pOpPMAalMOHHbIE
TEXHOJIOTHH.

Kypc pauvoHanbHO COYETaeT JIOTMYECKYKD CTPOTOCTb U TE€OMETPUYECKYIO
HarJIAJHOCTb. YBEIMYMBAETCS TEOPETHUECKAs 3HAYMMOCTh H3Y4aeMOIro MaTepuala,
pacIIUpSIOTCS BHYTPEHHHUE JIOTUUECKUE CBS3H KypCa, MOBBIIIAETCS POJb IEAYKIIUH, CTENIEHD
a0CTpakLMU MU3y4aeMoro Marepuana. Yualiuecs JOJDKHbI OBIaJeTh IpUeMaMH aHAJIUTHKO-
CUHTETHUYECKON JIeATENbHOCTH NIPU JOKA3aTEIbCTBE TEOPEM M PEUICHMM 3ajad.
CucremaTtnueckoe u3ydeHHe Kypca TMO3BOJIUT HadaTh paboTy Mo (HopMUPOBAHMIO
NPEJCTAaBICHUN, yJaluXCsi O CTPOEHUH MAaTeMaTH4eCKOM TeOopuHu, OOECIeUuT pa3BUTHE
JIOTUYECKOTO MBIIUIEHU ydamuxcs. M3mokeHne Marepuaina XxapakTepU3yeTcs: IOCTOSIHHBIM
oOpalieHueM K HarjsIHOCTH, WCIOJb30BAHMEM PHUCYHKOB M UepTeXKed Ha BCeX ATamax



oOy4eHHs M pa3BUTHEM TI€OMETPUYECKOW MHTYWUIIMH Ha 3TOi ocHoBe. lleneHampaBneHHOE
oOpaiieHne K TMpuUMepaM €3 TMPAKTUKA pPa3BUBACT YMCHHS, YYAIIUXCS BBIWICHSATH
TrCOMETPHUUCCKUC q)aKTBI, (1)0pr1 n OTHOILIICHUA B npeamMeTax u SIBJICHUAX
HGﬁCTBHTCJ’IBHOCTH, HCIIOJIB30BATh A3BIK T'COMCTPUHN JJId UX OITMCAHU.

Mecto npeamMera B 0a3HMCHOM y‘leﬁHOM IJIaHe

Martepuansl i1 pabodeld mporpaMMbl COCTABIICHBI HA OCHOBE:

e (hemepambHOrO KOMIIOHEHTA TOCYIaPCTBEHHOTO CTaHIapTa 001ero oopa3oBaHus,

® TIPUMEPHO MPOTrpaMMBbl 10 MaTEMaTHKE OCHOBHOTO 00IIero 00pa3oBaHus,

e (QenepampbHOrO  mepeyHs  y4eOHMKOB, PpPEKOMEHJOBAHHBIX  MUHUCTEPCTBOM
obpazoBanusi Poccuiickoit depepani K HCIOIB30BAHUIO B 00pa30BaTEeIbHOM
nporecce B 00111e00pa30BaTeNbHbIX YUPEKICHUIX,

e C ydyeTroM TpeOOBaHMM K OCHAIIEHHIO 00Pa30BaTEIbLHOrO MPOIlecca B COOTBETCTBUU C
COJCPIKaHUEM HAIIOJIHCHUA yqe6Hr,1x npeaMETOB KOMIIOHCHTAa TOCYAAapCTBCHHOTO
cTaHgapTa 001ero oopa3oBaHus,

® TEMaTUYECKOro IJaHUPOBaHUS yueOHOro MaTepuaa,

e 0a3ucHOTO y4yeOHOTO TIIaHa.



COAEPKAHUE KYPCA TEOMETPHUU 7-9 knaccos.

Harasianasi reomerpusi. Harnsanele mpeacTaBieHUs O MPOCTPAHCTBEHHBIX (Urypax: KyoO,
napajyiesienunes, NOpu3Ma, nOupaMuaa, Imap, chepa, KoHyc, mwiMHAp. M300paxeHnue
npocTpaHCTBeHHBIX (uryp. Ilpumepsr cedenuii. MuororpanHuku. [IpaBHibHBIE MHOTOTPAHHUKH.
[Ipumeps! pa3BEPTOK MHOIOTPaHHUKOB, IIMJIMHIPA U KOHYCA.

[Tonsitre 00béMa; equHUIIBI 00BEMA. OOBEM MTPAMOYTOIHHOTO TTapauIelienuIe a, Kyoa.

I'eomerpuueckue ¢gurypsnl. Ilpsmeie u yrnsl. Touka, mpsmasi, IockocTb. OTpe30OK, Jyd.
VYron. Bunel yrinos. BepTukaiibHble 1 CMEXHBIE yIiibl. buccekTpuca yria.

[TapannensHble U nepecekaromuecs npsimblie. llepnenaukynspHsie npsMble. Teopembl o
MapajuIeIbHOCT ¥ MNEPHEeHIUKYIAPHOCTU MNpsAMbIX. [lepneHaukynsp M HakJIOHHas K MPSAMOM.
CepeMHHBIN EpIEHAUKYIIAP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBOMCTBA OMCCEKTPUCHI YIila U CEPETMHHOrO MEePIIEHINKYIspa
K OTPE3KY.

TpeyronbHuk. BpicoTa, MenuaHa, OuCCeKTpuca, CpeaHSs JIMHUS  TPEYrOJbHHKA.
PaBHOOepeHHbIE W PaBHOCTOPOHHUE TPEYrOJIbHUKH; CBOMCTBA M TPU3HAKM PaBHOOEIPEHHOIO
TpeyroiapHuka. [IpusHaku paBeHcTBa TpeyrojpHUKOB. HepaBeHcTBO TpeyrosibHHKa. COOTHOIIEHUS
MEX1Yy CTOPOHAMU U YTJIaMU TPEyroJIbHHUKA.

Cymma yrioB TpeyrosibHHKa. BHemHue yrisl TpeyrojpHuka. Teopema @aineca. Ilomobue
TpeyroiapHuKoB. [Ipu3Haku noaodust tpeyroapHukoB. Teopema [Iudaropa. Cunyc, KOCUHYC, TaHT€HC,
KOTaHI'€HC OCTPOro yrijia MpsIMOYroJbHOro TpeyroibHuka M yriioB ot 0 mo 180°; mpuBeneHue k
octpomy yriy. Pemenue npsAMOYrojabHbBIX TpeyrojdbHUKOB. (OCHOBHOE TPUTOHOMETPHYECKOE
TOXJ1eCTBO. DOPMYIIbI, CBSI3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJIHOTO U TOTO K€ yrIJIa.
Pemenune TpeyrosbHUKOB: TeOopeMa KOCHHYCOB M TEOpeMa CHHYCOB. 3aMeyaTellbHble TOYKU
TPEyroJabHUKA.

UYetbipexyronbpHuk. [lapannenorpamMm, ero cBoiicTBa U mpu3Haku. [IpsMOyroiapHHK, KBaapar,
poMO, X CBOICTBa U MpHU3HaKU. Tpanerus, cpeaHss TMHUS TPaneIiy.

MHoroyronapHuK. Bbimykiable MHOTOyroJbHUKA. CymMma yrioB BbIIYKJIOIO MHOTOYTOJIbHHKA.
[IpaBUIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. Jyra, xopna. Cektop, cermeHT. LleHTpanbHbIi yroJi, BIUCAHHBIN yrod,
BEJINYMHA BIMCAHHOIO yria. B3auMHOe pacnojokeHue NpsMOl M OKPYKHOCTH, JBYX OKPYXHOCTEH.
KacarenbHast u cekyiias K OKpYXHOCTH, UX CBOMCTBA. BIMCaHHbIE M ONHMCAHHBIE MHOTOYI OJIbHUKH.
OKpyXHOCTb, BIIMCAHHAas B TPEYTOJbHUK, U OKPYKHOCTb, OIHMCAHHAs OKOJO TPEYrOJbHHUKA.
Bnucannbie 1 onrcaHHbIe OKPYKHOCTH IIPABMIIBHOTO MHOTOYTOJIBHHKA.

I'eomerpuueckue npeoOpazoBanus. llonarue o paBeHctBe ¢uryp. Ilonstue o nBHKEHUU:
oceBas U IEHTpaJIbHAasi CUMMETPUH, MapajlieNbHbIN 1epeHoc, noBopoT. [lonstue o nomgobun duryp u
TOMOTETHH.

[TocTpoenus ¢ MOMOILIbIO LHUPKYIS U JUHEWKU. OCHOBHBIE 33/1a4yM Ha MOCTPOCHUE: JICICHUE
OTpe3Ka IMOI0JIaM; IOCTPOCHHUE YIJia, PaBHOTO JaHHOMY; IOCTPOCHHE TPEYroJabHUKA IO TPEM
CTOpPOHAM; IIOCTPOCHHE MEPIEHINKYIIAPA K IPSIMON; TOCTPOCHHE OMCCEKTPUCHI YIiia; IeJICHHE OTPe3Ka
Ha 71 pPaBHBIX YaCTEH.

Pemrenne 3amau Ha BBIUMCIIEHHUE, JOKA3aTEIbCTBO M MOCTPOEHUE C MCIOJb30BAaHUEM CBOWCTB
U3YyUYEHHBIX (QUryp.

H3mepenne reomerpuyeckux BeJu4HH. /inHa oTpeska. PaccrosiHue oT TOYKM 10 NMPSAMOM.
PaccrostHue Mexay nmapajienbHbIMU IPSIMBIMU.

IlepumeTp MHOTOYrOJIbHHKA.

JUIMHa OKPY>KHOCTH, YUCIIO; JJINHA AYTU OKPYKHOCTH.

I'pagycHas Mepa yria, COOTBETCTBME MEKIY BEIWYMHON LIEHTPAJIBHOTO YIJla U JUIMHOW Jyra
OKPYKHOCTH.

[onsiTue mnomaau miockux ¢puryp. PaBHococTaBneHHble U paBHOBeNUKue (urypsl. [Inomanp
npsaMoyronbHuka. Ilmomanun  mapamienorpaMma, TpeyroJbHMKa M Tpaneuuu. Ilnomane
MHoOroyroJisHuKa. [Inomans kpyra u miomaap cekropa. COOTHOLIEHHE MEXTy TUIOIAASIMU MOI00HBIX

¢buryp.



Pemienue 3a1a4 Ha BRIYUCIICHUE U JIOKA3aTEIBCTBO C MCIIOJIB30BAaHUEM HU3YyYEHHBIX (POPMYIL.

Koopaunartbl. YpasHenue npsmoiu. Koopaunatel cepenussl oTpe3ka. @opmyina pacCTOSHUS
MEXAY IBYMSI TOUKAMH IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bekrtopbl. Jlniuna (Moayns) BekTopa. PaBeHcTBo BekTOpoB. KosummHeapHbie BEKTOpHI.
Koopaunarsl BekTOpa. YMHOKEHHME BEKTOPAa HA YUCIO, CYMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpa IO
JIBYM HEKOJUIMHEApHBIM BeKTopaM. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

TeopeTuko-MHOXKeCTBeHHbIEe TMOHATHUS. MHOXECTBO, D3JEMEHT MHOXECTBAa. 3aJlaHue
MHO>KECTB  MEPEUYMCICHUEM  IJIEMEHTOB, XapaKTEpUCTUYECKHMM cBoWcTBOM. IlonMHOkecTBO.
OObenrHeHNe U epeceyeHre MHOXKECTB.

DueMeHTHI Joruku. Onpenenenue. AKCUOMBI U TeopeMbl. JlokazaTenbcTBO. [[oka3aTenbcTBO
oT nmpoTuBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep u KOHTpHIpUMED.

[ToHsiTHE O PABHOCUIIBHOCTH, CJI€I0BAaHNH, YIOTPEOJICHHUE JIOTHUECKUX CBSI30K eciu ..., Mo ..., 8
MOM U MOJILKO 8 MOM Cydae, JTJOTUIECKUE CBI3KH U, UIU.

I'eomerpusi B ucropuyeckom pasutum. Ot 3emiemepus k reomerpuu. ITudarop u ero
mkona. @anec. Apxumen. IloctpoeHne npaBUIBHBIX MHOTOYTOJIBHUKOB. Tpuceknus yria.
KBanparypa kpyra. YnBoenue kyba. Mctopus umcna. 3omoroe ceuenue. «Hawama» Epxnmpa. JI.
Oiinep. H. U. JlobaueBckuii. McTopus nsaroro mocrynara.

N300perenne MeToa KOOPAMHAT, MO3BOJISIONIETO MEPEBOJIUTh I€OMETPUUECKHE OOBEKTHI Ha
s3bIK anreOpsl. P. Jlekapt u [1. @epma. [Ipumepsl pa3nudyHbIX cUCTEM KOOPJMHAT Ha TJIOCKOCTH.

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA TEOMETPUHU B 7-9 KJNIACCAX.
Harasignast reomerpust
Yuawuucsa nayyumces:

1. pacno3HaBaTh Ha 4YepTekaxX, PUCYHKAX, MOJENIAX U B OKPYXKAIOIEM MHUpE IUIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUECKHE (DUTYPHI;

2. pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYrOJIbHOTO MapajljieNenuIe/a, NpaBuiIbHON MTUPaMUIBL,
LWIMHIPA U KOHYCA;

3. ompeaensaTh N0 JMHEHHBIM pa3MepaM pa3BEPTKU (UTyphI IMHEHHBIE pa3Mepbl caMoil (GUrypsl u
Ha000poT;

4. BBIYMCIATH 00BEM MPSIMOYTOJIBHOTO Mapaliesenumesa.

Yuawuiicsa nonyuum 603moorcnocms:
1. BbpUMCHATE OOBEMBI MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKMX (UIYp, COCTaBICHHBIX U3
IPSIMOYTOJIbHBIX HapalIeIeIUIIEOB;
2. yriyOuTh M pa3BUTh NPEJCTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypaX;
3. IPUMEHATH NOHATUE PAa3BEPTKU VIS BBINOJIHEHHS IPAKTUYECKUX PacuETOB.
I'eomerpuueckue purypsl
Yuawuiica nayyumcea:

1. nonb3oBaThbcd SA3BIKOM TE€OMETPUM Ul OIHUCAHUSA HPEIMETOB OKPYXKAIOLIEro MHpa U MX
B3aMMHOTO PacIoJIOKEHMUS;

2. pacro3HaBaTb W H300pakaTb Ha 4YepTeXkaX U PHUCYHKaX reoMeTpudeckue (urypsl u ux
KoH(puUrypauuu;

3. HaxXOAWTh 3HAUEHMs JJIUH JMHEHHBIX 3JIEMEHTOB (PUI'Yp M HUX OTHOLICHMS, TPAJYCHYIO Mepy
yrioB ot 0 no 180°, mpuMeHsist onpeneneHus, CBOMCTBAa U MPU3HAKU UTYp M UX IJIEMEHTOB,
oTHOLIEeHHs Guryp (paBeHCTBO, 101001€, CHMMETPHH, TOBOPOT, NapaljiesIbHbIA epeHoc);

4. omepupoBaThb C Ha4yaJbHBIMH TOHITHUAMH TPUTOHOMETPUU U BBIIOJHATH 3JIEMEHTapHbIE
ornepanuyu HaJl GyHKIUSAMH YTJIOB;

5. pemaTh 33Ja4M Ha JJOKA3aTelIbCTBO, OMHUPAsCh Ha M3YYCHHbIE CBOWCTBA (UTyp M OTHOLICHUH
MEXAY HUMH U IPUMEHSISI U3yUEHHbBIE METO/IbI JOKA3aTENIbCTB;

6. pemaTh HECJIOXKHBIE 33aJja4ll Ha MOCTPOEHUE, MPUMEHSS OCHOBHBIC aJITOPUTMBI MMOCTPOCHUS C
MTOMOIIBIO IUPKYJISI U JINHENKU;

7. pemaTh NpoCTeHIINe IUIAHUMETPHUUECKUE 3a/1a4l B IPOCTPAHCTBE.
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Yuawuiicsa nonyuum 6o3moorcnocms:

OBJAJIETh METOJAMHU pEHICHUS 3a7ad Ha BBIYMCICHUS U JOKA3aTeNIbCTBA: METOJAOM OT
MIPOTUBHOTO, METOJIOM IMOJ00HSI, METOJIOM Tepebopa BapHAHTOB U METOJIOM I'€OMETPUIECKUX
MECT TOYEK;

MPUOOPECTH OTBIT MPUMEHEHUST aNre0pandecKoro U TPUTOHOMETPUIECKOTO armapaTra u uiaei
JBUKCHUS TIPU PEIICHUH TCOMETPHUSCKUX 3a/1a4;

OBJIAJICTh TPAJAUIMOHHONW CXEMOW pEIICHHS 3a/Jad Ha TOCTPOCHUE C TIOMOIIBIO LUPKYIS U
JMHEWKU: aHAJIN3, TOCTPOCHHUE, JI0KA3aTeIbCTBO U UCCIICIOBAHNCE;

HAay4UTBhCS peliaTh 3aJa4d Ha TOCTPOSCHUE METOJOM TIE€OMETPHUYECKOIO0 MECTa TOYeK |
METOIOM I10100HS;

MPUOOPECTH  OMBIT HUCCIICJIOBAHHUS CBOWCTB IUIAHUMETPUYECCKHX (UTYp C  TIOMOIIBIO
KOMITEIOTEPHBIX IPOTPAMM;

MPUOOPECTH OMBIT BBIITOJIHEHUS MPOCKTOB 1O TeMaM: «['eoMerpuueckue mpeoOpa3oBaHus Ha
mIockoctiy, «IlocTpoeHue oTpe3koB Mo GopmyIiey.

N3mepeHne reoMeTpUYeCKHUX BeJTHYHH

Yuawuucs nayyumces:

WCII0JIb30BaTh CBOWCTBA W3MEPEHHS JUIMH, IUIOMAACH W YIJIOB TPH pEIICHHH 3a1ad Ha
HaX0XJICHWE JUTMHBI OTpe3Ka, JUTMHBI OKPY)KHOCTH, JUIMHBI JYTH OKPYXHOCTH, T'PaTyCHOMN
MepHI yIiia;

BBIYHCIIATh JUTMHBI JIMHEHHBIX JJIEMEHTOB (UTYp M WX YIJIBI, HCIOJB3YsSd (OPMYIIbI JUTHHBI
OKPY)KHOCTH ¥ JUTHHBI IYTH OKPYKHOCTH, (POPMYJIBI ILTOMaAeH Guryp;

BBIYHCIIATh IUIOMAAN TPEYTrOJBbHUKOB, MPSIMOYIOJBHUKOB, TapalieJorpaMMOB, Tpareiyid,
KpPYrOB U CEKTOPOB;

BBIYHCIATH AJTUHY OKPY)KHOCTH, IJIMHY AYTH OKPY>KHOCTH;

pelaTh 3aJa4un Ha JI0Ka3aTeJNbCTBO C MCIOJb30BaHUEM (POPMYIT JUIMHBI OKPYXHOCTHU U JITHHBI
JyTH OKPY>KHOCTH, (GopMyIT Tuiomaae Guryp;

pelmarth MpakTHYeCKUe 3aJlaud, CBS3aHHbIE C HAaXOXXJICHHEM TI'€OMETPHUUYECKHUX BEJINYUH
(ucmoJib3ys Mpu HEOOXOAMMOCTH CIIPABOYHUKH U TEXHHYECKHE CPEJICTBA).

Yuawuiics nonyyum 6o3modcnocms:

BBIYMCIATh IUIOMAAU (UTYp, COCTABICHHBIX W3 JABYX WM 0Oojee NpSIMOYroJIbHUKOB,
napajyuieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

BBIYMCIATh IUJIOMIAJM MHOTOYIOJIbBHUKOB, HCIHOJIb3YSl OTHOUICHHS PAaBHOBEIMKOCTH H
PaBHOCOCTaBJICHHOCTH;

MPUOOPECTH OMBIT MPUMEHEHUS aNreOpanyecKoro U TPUrOHOMETPUUYECKOTO armapara u uieu
JBUKEHUS TIPU PELICHUH 3a/1a4 Ha BBIYHUCIICHHE IJI0IIa/ieil MHOTOYT OJIbHUKOB.

Koopaunartsi

Yuawuiica nayuumcs:

BBIYHCIIATE JUVIMHY OTpPE3Ka MO KOOPIWHATAM €ro KOHIIOB; BBIYHUCISATH KOOPAMHATHI CEPEAUHBI
OTpe3Ka;

WCI0JIb30BaTh KOOPAMHATHBIN METOJ ISl U3YYEeHUsSI CBOUCTB MPSIMBIX U OKPY)KHOCTEH.
Yuawuiica nonyuum 6o3mooicnocmy:

OBJIaJIETh KOOPAUHATHBIM METOJIOM PEIICHHs 3a/1a4 Ha BEIYUCIIEHUE U JOKA3aTeNbCTBO;
MPUOOPECTH OTBIT UCTIONH30BAHMS KOMITBIOTEPHBIX MPOTpaMM JJisl aHAJIM3a YACTHBIX CIy4aeB
B3aMMHOTO PACTIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;

MPHOOPECTH OTBIT BHIMOIHEHHsSI POEKTOB HAa TeMy «lIprMeHeHre KOOpANHATHOTO METO/1a MPU
pEIIeHNUH 3a]]a4 Ha BBIUMCIICHHUE U JI0KA3aTeILCTBOY.

BexTopbl

Yuawuiicsa nayuumcs:

OTIEpUPOBATh C BEKTOpPaMH: HAXOAWTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
TeOMETPHYECKH, HAaXOAUTh BEKTOP, PaBHBIN MPOU3BECHHUIO 3aJAHHOTO BEKTOPa Ha YHCIIO;



2. HaxXOJWTh JJsl BEKTOPOB, 3aJlaHHBIX KOOPAMHATAMM: JUIMHY BEKTOpa, KOOPAWHATHI CYMMBI H
pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPIUHATHI MIPOU3BEJCHUS BEKTOPA HA YHCIIO, TPUMEHSS
IpHU HEOOXOIMMOCTH COYETATEIbHBIHN, IEPEMECTUTENILHBINA U PAaCTIPEICTUTEIbHBINA 3aKOHBI;

3. BBIYMCIATH CKAIAPHOE NPOM3BEACHUE BEKTOPOB, HAXOIUTh YroJll MEXIy BEKTOpaMH,

YCTaHABJIMBATh IIEPIECHIUKYISIPHOCTD MIPSMBIX.

Yuawuiica nonyuum 603moducHocmy:

OBJIAJCTh BEKTOPHBIM METOJOM JUIS PELICHU 3a7a4 Ha BEIYKMCIICHHE U JOKA3aTENbCTBO;

2. TpHOOpECTH OMBIT BHITIOJIHEHUSI NMPOEKTOB Ha TeMy «lIpuMeHeHue BEKTOPHOTO METoja IpH
peuIeHny 3a/1a4 Ha BBIYMCIIEHUE U 10KA3aTEIbCTBOY.

=

B pesynomame uzyuenus xypca ceomempuu 9 kiacca ooyuarowuecs O0AHCHbL:
3HATHL/MIOHUMATDL
®  CYHIECTBO MOHSTHS MATEMATUYECKOTO JOKA3aTEeNbCTBA; MPUMEPHI I0KAa3aTEIbCTB;
®  CYHIECTBO MOHSTHS aIrOPUTMA; MPUMEPHI AITOPUTMOB;

" KaK HCIOJIb3YIOTCS MaTeMaruyeckue (hopMyIbl, ypaBHEHUS M HEPABEHCTBA; MPUMEPhl MX
MIPUMEHEHHS JUUISl PEICHHS] MaTEMAaTUYECKUX U NTPAKTUYECKHUX 3a/1a4;

" KakK MaTeéMarhu4CCKH OIIPCIACICHHBIC (1)yHKHI/II/I MOTYT OIIUCBIBATH PCAJIBHBIC 3aBUCHUMOCTH,
IMPUBOJUTD IMTPUMCEPHLI TAKOTO OITUCAHUA

" KaKk MOTpPeOHOCTH MPAKTUKU NPHUBEIM MaTeMaTHYECKyl0 HayKy K He0OXOJIMMOCTH
pacuIMpeHus MOHATHUS YHCIIA;

" BEpOSITHOCTHBIM XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKpPY)KAIOIIEro MHUpa; MpHUMEphI
CTaTHUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

" KakuM 00pa3oM TeOMETpHUs BO3HUKIA W3 MPAKTUYECKUX 3a4ad 3eMIIeMepHs; IpUMEpPHI
reOMETPUUECKUX OOBEKTOB U YTBEPIKACHUN O HUX, BaXKHBIX JJIS1 IPAKTHUKHY;

® CMBICA UJCANU3allMy, I[O3BOJISIONICH pellaTh 3aJadyd  pealbHOW JIEUCTBUTEIBHOCTH
MaTeMaTHYEeCKUMHU METOIaMH, PUMEPBI OIITMOO0K, BOSHUKAIOIIMX MTPH HICATU3AINH;

yMeTb
"  [I0JIb30BAThCS A3BIKOM I'€OMETPUH Il OTIMCAHUS IPEIMETOB OKPYKAIOLIET0 MUPA;
"  pacro3HaBaTh reOMeTpHUecKue (GUTYypbl, pa3inyaTh UX B3aUMHOE PACIOJIOKEHHE,

* p300paxaTb TreOMETpUYECKHe (UIyphl;, BBIOJHATH YEPTEXKHU IO YCIOBHUIO 3a7ay;
OCYILIECTBIISITh IpeoOpazoBanus Guryp;

" BBIYHCIATH 3HAYCHHS] T€OMETPUYECKUX BEIMYUH ([UIMH, YIIIOB, IUIOIIANeH, 0O0beMOB),
HAXOJHUTh CTOPOHBI, YIJIbI U TUIOMIAIA TPEYTOJIbHUKOB, JJIMHBI IOMAHbIX, YT OKPYKHOCTH,
IJIOIa/Ie OCHOBHBIX T€OMETPpUUECKUX (PUryp u GUryp, COCTaBICHHBIX U3 HHX;

" pemarb reOMCTPUYCCKUEC 3a/1a4d, OIIUPAsICh HA U3YUYCHHBIC CBOIiCTBA (I)I/Il"yp U OTHOILICHUU
MCKAY HUMH, MPUMCHSIS JOINOJHUTCIIBHBIC TMOCTPOCHUS, anre6pa1/1qe01<m71 arrmapar, uacu
CUMMCTpPUH,

" IIPOBOJUTH JOKA3aTCIbHBIC PACCYKACHHU NPU PECIICHUM 3a1a4, UCIOJIb3Ys U3BECTHBIC TCO-
PCMBI, O6H3py>KI/IBaH BO3MOXHOCTH AJIA UX UCIIOJIb3OBAHUA,

HCNOJb30BATh NPUOOPETEHHbIE 3HAHMS M YMEHHUS B MNPAKTHYECKON [esiTeJbHOCTH H
MOBCEeIHEeBHOM KU3HHU IJI:

" OmHMcCaHHA PCabHBIX CI/ITyaI_II/Iﬁ Ha A3bIKC TCOMCTPHUH,

"  pacyeToB, BKJIIOYAIOIIUX MPOCTEHIINE (POPMYIIBI;



® peuieHus INPAKTUYECKUX 3a1ad, CBSI3aHHBIX C HAXO0XICHUEM TIE€OMETPUYECKUX BEJIMYUH
(ucrosb3yst Mpu HE0OXOAUMOCTHU CIPABOYHHUKH U TEXHUYECKHE CPEJICTBA);

"  JIOCTPOCHUU T€OMETPHUYECKUMH UHCTPYMEHTAMHU (JIMHEHKa, yroJbHHUK, HIUPKYIb, TPAHCIOP-
THUD).
COAEPKXAHUE NPOI'PAMMObI

I. Bektopsl. MeToa koopaunar. (19 4.)

[lonste BexTopa. PaBeHcTBO BekTOpOB. CII0KEHHE M BBIYMTAHUE BEKTOPOB. YMHOXEHHUE
BEKTOpPA HA yncio. Pa3nokeHne BEKTOpa 10 JBYM HEKOJUIMHEAPHBIM BekTOopaM. KoopauHaTtel BeKTOpa.
[Ipocrenmue 3am1aun B KOOpAUHATaX. Y PAaBHEHUS OKPYKHOCTH U NpsAMOU. [IpuMeHeHne BEKTOPOB U
KOOPAMHAT MPU PEIICHUH 3a/1a4.

* 3Hamp: ONPEJCIICHHE BEKTOpa, pa3inyaTh €ro HAa4ajl0 U KOHEL BUJBI BEKTOPOB, ONpPEICIAThH
CYMMBI U Pa3HOCTU BEKTOPOB, HPOU3BCIACHUC BCKTOpPA HA YHCIIO, YTO TAKOC KOOPJAWHATHI
BEKTOpPA; ONPEAECIECHUE CPEHEN JIMHUEN TpaIlCLINH;

e ymems: N300paxxatb U 0003HAYATh BEKTOP, OTKJIAIbIBaTh BEKTOP, PaBHbIA TaHHOMY, HAXOJAUTh
KOOpJIMHATBl BEKTOpa MO €ro KOOpAMHATaM Hauyaja W KOHIIA, BBIYUCIATH CYMMY U Pa3HOCTh
JIBYX BEKTOPOB MO MX KOOPJIMHATaM, CTPOUTh CYMMY JIBYX BEKTOPOB, MOJb3YACh MpaBHIaMU
TPEeYrojbHUKa, [apajjiesorpaMMa, MHOTOYIOJIbHUKA; CTPOUTh OKPYKHOCTH U MpPSIMbIE
3aJlaHHbIE YPABHEHUSMHU.

Ocnosnvle mepmunsvt no pazoeny: [lonstue BekTopa. AOCONIOTHAs BEIWYWHA W HAMpPABJICHHE
BekTopa. PaBeHCTBO BekTOpoB. CJOKEHHME M BBIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. Komnuneapueie BekTopbl. Ilpoekmuss Ha ocb. Koopaumnatel Bektopa. Omnepanuu  Han
BEKTOpaMH: YMHOKEHHE Ha YUCIIO0, CIIOKEHUE, pa3IoKEHUE.

Il. CooTHomieHHsi MeKAy CTOPOHAMH M YyrjamMm TpeyrojibHuka. CkajsipHoe
npou3sBeaeHue BeKTOpoB. (12 4.)

CuHyc, KOCHHYC U TaHI'eHC yriia. TeopeMbl CHHYCOB M KOCUHYCOB. PerieHue TpeyroibHUKOB.
CkajsipHOE MTPOU3BECHNUE BEKTOPOB U €0 MPUMEHEHHE B TEOMETPUYCCKHX 3a/1a4ax.

e 3Hambp: OIIPCIACIICHUA KOCMHYCAa CMHYCA, TAHI'CHCA I OCTPOro yrijia (bOpMy.]'IBI, BbIpA’XKArOIIUC
HX CBA3b, OIMPCACIICHUA CKAJLAPHOI'O ITPOU3BCIACHHA BEKTOPOB;

e ymemsp: BOCIPOHU3IBOAWUTL [I0KA3aTCJIbCTBA TCOPEM KOCHHYCOB MW CHUHYCOB, IPUMCHATL B
PCIICHUHM 3aaa4; HAXOAUThb CKAJLAPHOC IMPOU3BCACHHC BCKTOPOB B KOOpJAMHATAX, YI'OJl MCKIY
BCKTOpaMU.

OcHogHble mepmuHsl no pasoeﬂy: CI/IHYC, KOCHUHYC U TAHT'CHC YyTIJIa. TeopeMH CHUHYCOB U KOCHHYCOB.
Pemenue TPEYrOJIbHUKOB. CooTHOIIEHNE MCKAY CTOpOHaMH U YyrilaMHu TpPEYroJIbHUKA. CKanﬁpHoe
IIPpOU3BCACHUC. Vron MCIKAY BCKTOPAaMHU.

1. Jimua okpyxHOCTH M IIomaabL kpyra. (13 4.)

[IpaBunbHBIE ~ MHOTOYrOJAbHMKH.  OKpY)XHOCTH,  ONHCaHHAs  OKOJIO  INPaBHJIBHOTO
MHOTOYTOJIbHUKAa M BIHMCaHHas B Hero. llocTpoeHue mpaBUIBHBIX MHOTOYIOJBHHUKOB. JlnnHa
okpyxHoctu. [Inomans kpyra.

e 3Hamp: OTpEJeNeHuEe TPABUILHOTO MHOTOYTOJIbHHKA, (OPMYITY UIMHBI OKPY>KHOCTH H €€
JIyTH, TUIOLIAU CEKTOPA;

e yMemb: BBIYUCIATH CTOPOHBI, IUIOMAAN M IEPUMETPHI NIPABUIBHBIX MHOTOYTOJIbHUKOB, UINHY
OKPYXXHOCTH M JUIMHY AYTH; MPUMEHATh (OPMYIIbI IJIOLIAJU Kpyra, CEKTOpa HpU pPELIeHuU
3azad.



OcHnognble mepmunst no paszodeny: Bplllykible MHOroyrojdpHuUKd. CyMMma YIJIOB  BBIIYKJIOTO
MHOTOYIOJIbHUKA. BnucaHHble M ONUCaHHBIE MHOTOYTrOJbHUKHU. [IpaBuiIbHbIE MHOTIOYTOJIBHUKH.
BrniycanHble ¥ ONIMCaHHBIE OKPYXHOCTH NIPaBUIIBHOIO MHOTOYT OJIbHHUKA.

JlnvHa OKpYKHOCTH, YUCIIO P; AIMHA qyru. [lnomans kpyra u miomanas CEKTopa..

IV. IBu:kenus. (8 4.)
OtoOpakenue miockocty Ha cebs1. [Tonsatue nmxeHus. OceBas U ICHTPATbHAS] CAMMETPHH.
[Tapannensubiii neperoc. [loBopot. Hanoxxenus u 1BUKEHUS.

e 3Hamb: ONIPEAEICHUs INPeoOpa3OBaHUs IUIOCKOCTH, IBWKEHUS IUIOCKOCTH, OINpPENENATh UX
BU/IBL;
e ymemb: pelIaTh 33J]a4l, UCIOJIb3YsI ONPEAETICHUS BUI0B IBUKECHHUS.
Ocnognvie mepmunst no pazoeny: Iloustue nmxenus. Ilpumepsl nBmxenuit puryp. Cummerpus
¢uryp. OceBass cUMMETpHUsl U NapajuleNbHBIM mnepeHoc. [IoBOpOT M ILieHTpalibHasi CUMMETPUSL.

[TocTpoenue 06pa3oB TOYEK, OTPE3KOB, TPEYrOJbHUKOB MPU CUMMETPUSX, HapaieIbHOM MEepEeHOCE,
IIOBOPOTE.

V. 06 akcuomax reomerpum. (2 4.)
becena 06 akcnomax reomeTpuu.

® 3Hamb: AKCHOMBI, CBA3aHHBIE C NMPSAMBIMU U INIOCKOCTBIO; AKCUOMBI, CBSI3aHHBIEC C IOHSATHEM
HaJIOXEHUS U paBeHCTBa QUTYp

® Jymembob: pPCIIATH INIAHUMCTPHUYCCKUC 3a1d4U, CBA3AHHBIC C AKCMOMAaMMU.

V1. HauajibHble cBeleHUs1 U3 cTepeoMeTpuu. (8 4.)

[Ipenmer crepeometpun. ['eomeTpuyeckre Tela U MOBEPXHOCTH. MHOTOTPAaHHUKHU: MPU3MA,
napajuiefienunesa, nupamuaa, (GopMyabl A BbIYMCIEHUS UX 00bEMOB. Tena uW MOBEPXHOCTU
BpallleHUs: WIMHIP, KOHYC, cdepa, map, GopMybl A BHIYUCICHUS UX IIOMIAAEH OBEPXHOCTEN U
00BEMOB.

® 3Hamb: TIOHATHUS NIPU3MBI, NTapajUIeIenuIea, KOHyca, MUPaMUIb, TWIMHAPA, chepsl, mapa u
UX CBOMCTB;
® yMemp: PEUIATh MPOCTEHIINE INIAHUMETPUUICCKUE 3a/1a4U B POCTPAHCTBE.

OcHoenvle mepmunsl no paszoeny: llpuzma, napaienenunen, KOHYC, TUpaMuIa, HUIUHAD, cdepa,
map.

IloBTOpenue. Pemenue 3agay. (64.)

TpeGoBaHusi K ypOBHIO MOATOTOBKH YYAIINXCS:
B pesynomame uzyuenus 0annozo Kypca yuaujueca 00a)4CHbl yMEmv/3HAMb:

L4 3HaTh OMpCACIICHUA BCKTOPAa W PpPaBHBIX BEKTOPOB; I/I306pa)I(aTB u 0003HAYaTh BCKTODHI,
OTKJIaJABIBaTh OT JAHHON TOYKH BCKTOD, paBHBII\/'I JaHHOMY; YMCTb pClIaTh 3a/1a4u.
L4 YMmeTh O6’BHCHI/ITB, KaK OoIpeacsieTCsa CymMmMa IByX U Ooee BCEKTOPOB; 3HATH 3aKOHBbI CJIOKCHUA

BCKTOPOB, OIPCACICHUC PA3SHOCTH [JABYX BCKTOPOB;, 3HATH, Kakou BCKTOP Ha3bIBACTCHA
MMPOTUBOIIOJIOKHBIM [TAaHHOMY; YMCTb CTPOUTH CYMMY JBYX WU Ooee AAaHHBIX BEKTOPOB,
IMOJIB3YACH IMpaBUJIaMH TPCYrOJIbHHUKA, IapalijiejiorpaMMa, MHOTOYT'OJIbHHUKA, CTPOUTh PA3HOCTH
ABYX HAaHHBIX BEKTOPOB; YMCTh pCHIATH 3ada4H.

L4 3HaTL, Kakou BCKTOP HA3bIBACTCA IMPOU3BCACHUCM BCKTOpPA Ha YHUCIIO, YMCTb (I)OpMy.TII/IpOBaTL
CBOMCTBaA YMHOKCHHA BCKTOpAa HAa YUCIIO; 3HATD, KaKou OTPC30K HA3bLIBACTCHA CpCIIHGIZ JIMHHEH
Tparneuuu; yMeThb (I)OpMYJ'IHpOBaTB U OO0Ka3bIBATh TCOPEMY O CpCIIHCI\/'I JIMHUU Tparnceuun, yMCTb



pelaTh 3a1a4u.

3HaTh (OPMYIMPOBKH M JIOKA3aTEIbCTBA JIEMMBI O KOJUIMHEAPHBIX BEKTOPAaX U TEOPEMBI O
Pa3I0KEHUHU BEKTOpaA 0 JBYM HEKOJJIMHEAPHBIM BEKTOPaM, IpaBuia AEHCTBUM HaJ BEKTOpaMu
C 33JJaHHBIMU KOOpPAMHATAMU; YMETh pellaTh 3a4a4u.

3HaTh U yMETh BBIBOAWUTH (HOPMYIBI KOOPAWHAT BEKTOpa 4epe3 KOOPAWHATHI €ro KOHIA M
Hayaja, KOOPAWHAT CEpeUHbl OTPE3KA, JIMHBI BEKTOPA U PACCTOSHUS MEXAY IBYMS TOUKAMU;
YMETb peliaTh 3a1a4u.

3HaTh U YMETh BBIBOJUTH YPAaBHEHHUS OKPY)KHOCTH U HPSIMON; YMETh CTPOUTH OKPYKHOCTU U
NpsIMbIE, 3aJJaHHbIC YPABHEHUSIMU; YMETh pPeLIaTh 3a/1auH.

3HaTh, KaK BBOJATCS CUHYC, KOCMHYC M TaHreHc yrioB oT 0° mo 180° ymerp nokas3biBaTh
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; 3HATh (OPMYJbI ISl BBIUMCICHHUS KOOPIUHAT
TOYKH; YMETh peliaTh 3a1a4u.

3HaTh U yMETh JOKa3bIBaTh TEOPEMY O IUIOIIA/IU TPEYroJIbHUKA, TEOPEMBI CHHYCOB U KOCHHYCOB;
YMETb pemiaTh 3aJa4u.

YMeTh OOBSICHUTH, YTO TAaKO€ YroJl MeXJy BEKTOpaMH; 3HAThb OIpPEAEJeHHE CKaIsIPHOTO
MIPOU3BEACHNS BEKTOPOB, YCIOBHME MEPHNEHAMKYISPHOCTH HEHYJIEBBIX BEKTOPOB, BBIpaKEHUE
CKaJISIPHOTO IIPOU3BE/ICHUS B KOOPAWHATAX U €ro CBOMCTBA; YMETh pellaTh 3a/lauH.

3HaTh OmpeJesIeHne MPaBUJIBHOTO MHOTOYTOJIbHMKA; 3HaTh U YMETh JI0Ka3bIBaTh TEOPEMBI 00
OKPY>KHOCTH, OTIMCAaHHOM OKOJIO MPaBUILHOTO MHOTOYTOJIbHUKA, M OKPY)KHOCTH, BIIMCAHHOU B
MIPaBUJIbHBIN MHOTOYTOJBHHK; 3HaTh ()OPMYJIbl JUIsl BBIYMCICHHUS YIJia, IJIOMAAH M CTOPOHBI
MPaBUJIBHOTO MHOTOYTOJIbHUKA U PaJiiyca BIIMCAHHOM B HETO OKPYKHOCTH; YMETh UX BBIBECTU U
MIPUMEHSTH NPU PELICHUH 3a/1a4.

3HaTh (QOpPMyJBl JJIMHBI OKPY)KHOCTH M IYI'M OKpPYXHOCTH, IUIOINAAM Kpyra M KpYyroBOTIO
CEKTOpa; yMETh IPUMEHSATh UX IIPU PELICHUH 3a7a4.

YMeTb 00BACHUTB, UTO TaKOE OTOOpaKeHHE MIOCKOCTH Ha ce0sl; 3HaTh ONpEAEICHNUE IBUKAHUS
IUIOCKOCTH; YMETh JIOKa3bIBaTh, YTO OCEBAasl U LIEHTPAJIbHAS CUMMETPUH SBJISIFOTCS IBHKEHUAMU
U 4YTO INpPH ABMXKEHUM OTPE30K OTOOpa)kaeTcsi Ha OTPE30K, a TPEYrOJIbHUK — Ha PaBHbIM eMy
TPEYroJIbHUK; yMETh peIlaTh 3a/1a4H.

YMeTh OOBSICHUTb, YTO TaKO€ MapayIesIbHBIi IEPEeHOC M IIOBOPOT; JOKAa3blBaTh, YTO
napajuiesIbHbIM IEPEeHOC U MOBOPOT SIBJIAIOTCS ABHKEHUSAMU INIOCKOCTH; YMETh pelllaTh 3a/1a4H.
HNmers mpencTtaBieHUss O MPOCTEHIIMX MHOIOIpPaHHHMKAaX, Telax M IOBEPXHOCTIX B
IIPOCTPAHCTBE; 3HAaTh (POPMYJIbI JJIs1 BEIUMCIICHUS IUIOIIAJel TOBEpXHOCTEN 1 00BEMOB TEll.

TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUSA COJAEPKAHUSA KYPCA
[Iporpamma oGecnieunBaeT JOCTUKEHHUE CICAYIOIINX Yelell U Pe3yibimamaog OCBOCHUS

00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUs:

6 Hanpaeienuu TUYHOCMHO20 paseumusn:

L4 (1)OpMI/IpOBaHI/IC OTBCTCTBCHHOI'0O  OTHOHICHUSA K  YUYCHHUIO, T'OTOBHOCTL H
CHOCO6HOCTI/I, 06yqaronmxc;1 K CaMOpa3BUTHIO H caM006pa30BaHmo Ha OCHOBC
MOTHBAIlM K 06y‘IeHI/IIO N TIO3HAHHIO, BLI60py JaIbHEHIIIEr O 06pa30BaHI/I}I Ha Oase
OpPUCHTHPOBKU B MUPC npo@eccnﬁ 151 HpO(I)eCCI/IOHaJ'ILHLIX Hpe,Z[HO‘-ITeHI/II\/’I, OCO3HAaHHOMY
MMOCTPOCHUIO HHHHBHHY&HBHOﬁ 06p8.30BaTeJ'H:>HOI71 TPACKTOPUHU C YUYCTOM YCTOﬁqHBBIX
ITO3HABATCJIBHBIX HHTEPECOB,

L4 (I)OpMI/IpOBaHI/IC HEJIOCTHOTO MHPOBO33PCHUS, COOTBCTCTBYHOLICTO COBPEMCHHOMY
YPOBHIO pa3BUTHA HAYKU U O6IH€CTB€HHOI>'I IIPAKTHKH,

e (QopmupoBaHHE  KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIEHHH U
COTPYIIHUYECTBE CO CBEPCTHUKAMH, CTApPIIMMU M MIAAUIMMHU, B 00pa30BaTEbHOM,
OOIIECTBEHHO TI0JIE3HOM, YyueOHO-HMCCIe0BaTeNbCKOM, TBOPYECKOM M JIPYrUX BHUIAX
NESITENILHOCTH,



®  yMEHHE SICHO, TOYHO, IPAMOTHO U3JIaraThb CBOU MBICIU B YCTHOU U IIUCbMEHHOU
peuu, IOHUMAaTh CMBICII IIOCTABJICHHON 3a7a4i, BEICTPAUBaTh apryMEHTALUIO, IPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEDSI;

o KPUTHYHOCTb MBIIUJICHUA, YMCHHUC pPacCllO3HaBaTh JIOTMYCCKH HCKOPPCKTHLIC
BbICKAa3bIBaAHHA, OTJIIMYATh TUIIOTE3Y OT (1)aKTa;

L4 KpCAaTHBHOCTb MBIIIJICHW S, MHUILIUATHUBA, HAXOAYUBOCTb, AKTUBHOCTD IIPU PCHICHUN
MaTeMaTUYCCKHUX 3a/4a4,

® [IpPEACTAaBJICHHME O MaTeMaTHMYeCKOW Hayke Kak cdepe  4Yel0BEeUeCKOu
ACATCIBbHOCTH, 06 oTamnax €€ pasBuTusA, 0 €€ 3HAYMMOCTU IJId Pa3BUTUA LUBUJIN3ALIUU,

® yMEHHE KOHTPOJHMPOBATH TPOLIECC U PE3YJbTaT Y4YeOHOW MaTeMaTHUeCKOU
JIEATEIIbHOCTH;

° CIIOCOOHOCTD K OMOIHOHAJIBHOMY BOCIIPUATHIO MATEMATUYCCKUX 06’BGKTOB, 3aja4,
pELIECHHH, PACCYKICHUM.

6 .mem anpedmemuom HanpaejieHuu:

° YMEHHUEC CaMOCTOATCIIBHO TNIAHUPOBAThE AJIBTCPHATUBHBIC ITYTH OTOCTVIXKCHUSA uenef/'l,
OCO3HAaHHO BBIOMpaTh Hambosee >PQPEKTUBHBIE CIIOCOOBI pEIICHUS YYEOHBIX H
II03HABATCJIbHBIX 3a/1a4;

® yMEHHE OCYILECTBJISATh KOHTPOJb MO PE3yNbTaTy U CHOCO0y NEHCTBUS HAa YpOBHE
MMPOU3BOJLHOTO BHUMAHHS M BHOCUTHh HEOOXOIUMbIE KOPPEKTHUBHI;

e yMEHHE aJCKBATHO OIICHWBATh NPABWIBHOCTh WU OIMIMOOYHOCTH BBITIOJTHEHUS
ydqeOHOM 3amaud, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;

® OCO3HAaHHOE BJAJICHHE JIOTHYCCKUMHU JICHCTBUSAMHU ONPEHCICHHUS TOHSTHIHA,
0000mICHUSI,  YCTAaHOBJICHUS  aHAJOTWH,  KIacCHPUKAIMK  HA  OCHOBE
CaMOCTOSITEIILHOTO BEIOOpA, OCHOBAHHI U KPUTEPHUCB;

L4 YMCHHUE YCTaHaBJIMBATb IIPHYHMHHO-CICACTBCHHBIC CBsA3H; CTPOHUTH JIOTHYCCKOC
pPacCyKACHUEC, YMO3AKIHOYCHNUE U BEIBO/JbI,

L4 YMCHHUE CO3JaBaTb, IPUMCHATH U Hp606p330BBIBaTB 3HAKOBO-CHUMBOJIMYCCKHEC
Cpe€acTtBa, MOACIN U CXEMBI I PCIICHUA y‘le6HBIX 1 IIO3HABAaTCJIbHBIX 3aJ1a4,

L4 YMCHHE OPraHU30BbIBATH y‘IC6HOG COTPYAHUUICCTBO U COBMECTHYIO HCATCIBHOCTD C
YUYUTCIIEM U CBCPCTHUKaMH; YMCHUC pa6OTaTL B TPYIIIC; (I)OpMy.]'II/IPOBaTB,
APTYMCHTHUPOBATH U OTCTAUBATh CBOC MHCHUC,

e  (dopmupoBanue y4eOHON M OOIIENOIB30BATEIHCKOW KOMIIETEHTHOCTH B 00JIaCTH
UCIOJIb30BaHUs  WH(GOPMAIMOHHO-KOMMYHUKaIMOHHBIX — TexHosoruit  (UKT-
KOMIIETEHTHOCTH);

L4 NIEpBOHAYAJIbHBIC TMPEACTABIICHUA 00 HACAX M O METOJaX MATCMAaTUKH KakK 00
YHUBCPCAJIbBHOM S3BIKC HAYKU U TCXHUKH, O CPCACTBC MOICIUPOBAHUA SIBIICHUN U
IIpOLECCOB;

L4 YMCHHEC BUACTH MATCMATHYCCKYIO 3a1a4y B KOHTCKCTC HpO6J’IeMHOI\/’I CUTyalluul B
ApYrux JUCHUIIIINHAX, B Oprmanmeﬁ KH3HH,

e yMEHHME HaXOJIUTh B PA3IMUYHBIX HMCTOYHHMKAX HH(POPMAILUIO, HEOOXOAUMYIO IS
peleHrsl MaTeMaTH4ecKuX MpoOieM, W MPeJCTaBIsATh €€ B IMOHATHOW ¢opme;
NPUHUMATh pEIIeHHe B YCIOBHUAX HEMOJHOW M M30BITOYHOM, TOYHOW U
BEPOATHOCTHON MH(OpPMALUH;



yMEHUE TOHMMAaTh W HCIOJb30BaTh MAaTEMATHUYECKUE CpPEJICTBA HArJSTHOCTH
(rpaduku, guarpammbl, TaONWIBI, CXeMbl H JAp.) JUIA HWUIFOCTPAIUH,
WHTEpIpETaIuu, apryMeHTalluH;

YMEHHE BBIJBHIaTh THIOTE3bl NPU PEUICHUH YYeOHBIX 3aJady W I[OHUMATh
HEO0X0AUMOCTh X TPOBEPKH.

6 npedmemuom HanpaejieHUu:

yMeHHE paboTaTh C MaTeMaTHYECKUM TEKCTOM (aHaJIM3MpOBaTh, HW3BJICKAThH
HE00X0IMMYI0 HH(OPMAIIHIO), TOYHO M IPaMOTHO BBIPAXKaTh CBOU MBICIIH B YCTHOU
U THCBMEHHOM pPEYH C MNPUMEHEHHMEM MATEMaTHYEeCKOW TEPMHUHOJIOTMU U
CUMBOJIMKM, MCIOJIb30BaThb  pa3jiW4HbIC  S3bIKM  MATEMAaTUKH, IIPOBOJUTH
KIaccu(uKauy, JIOTHYeCKHEe OOOCHOBAHUS, J0KA3aTEeNIbCTBA MaTEMaTHUYECKUX
YTBEPKICHHUI;

OBJaJieHue ©0a30BbIM MOHSATHUMHBIM anmapaToM [0 OCHOBHBIM pa3jenam
COJIEp’KaHUs; NPEJICTaBI€HHE OO0 OCHOBHBIX H3Y4aeMbIX MOHATHUSX (YHUCIIO,
reoMerpuueckas (urypa, ypaBHeHHE, (DYHKIUS, BEPOSATHOCTh) KaK Ba)KHEHIIMX
MaTeMaTHYEeCKUX MOJIENSIX, IO3BOJISIONIMX OINUCHIBaTh W H3y4daTh pealibHbIE
IIPOLIECCHI u SIBIICHUS;

pasBUTHUC HpeJICTaBJ'IeHI/Iﬁ O YHCJIIC W YHUCIIOBBIX CHUCTEMAX OT HaATypaJIbHBIX 10
)IGf/iCTBI/ITﬂJ'IBHBIX YHUCCII, OBJIaZICHHUEC HaBbIKaMU YCTHBIX, INUCbMCHHBIX,
HUHCTPYMCHTAJIBHBIX BI)I‘IHCJICHHI;'I;

OBJIAJICHUE  CHMBOJIBHBIM  SI3IKOM  aireOppl, MpUEMaMH  BBIIOJHEHUS
TOKJIECTBEHHBIX  MpeoOpa3oBaHUl  pallMOHANbHBIX  BBIPAXKEHHUM,  pelieHus
yYpaBHEHUHN, CHUCTEM YpaBHEHUN, HEPaBEHCTB U CHUCTEM HEPaBEHCTB; YMEHHE
HCIOJIb30BaTh MJICI0 KOOPAWHAT Ha IJIOCKOCTH Ui MHTEPIpPETalud YpaBHEHUH,
HEpPaBEHCTB, CHUCTEM; yMEHHE MPHUMEHATh airedpandeckue mpeoOpa3oBaHus,
anmnapar ypaBHEHHI M HEpaBEHCTB JUIsl pEHICHUs 3a/ad U3 Pa3IUYHbIX Pa3/IesioB

Kypca;

OBJIaJICHUE CUCTEMOW (YHKIMOHAIbHBIX MOHSATUH, (YHKIHMOHAIBHBIM SI3BIKOM U
CUMBOJIUKOM; yYMEHHE HCIIO0JIb30BaTh (GhyHKIIMOHANBHO-TpaduUecKue
MpeICTaBiICHUs] Il  ONWCAaHUS M aHajgu3a peajbHBbIX  3aBUCHUMOCTEH;

OBJIaACHUC OCHOBHBIMH crocodamMu MMpCACTABJICHHA KW aHaJIM3a CTAaTHCTUYCCKHUX
JaHHBbIX, HaJIW4YUuc HpeI[CTaBJ'IeHI/Iﬁ O CTAaTUCTHUYCCKUX 3dKOHOMCPHOCTAX B
p€aiIbHOM MHUPE KU O PaA3JIUYHBIX crocobax Hux HU3Yy4YCHUA, O BCPOATHOCTHBIX
MOACIIAX,

YMCHHC MMPUMCHATD U3YUCHHBIC TIOHATUS, PE3YJIbTAThl, MCTObI AJI PCIICHUA 3a1a4
MPAKTUYCCKOT'O XapaKTepa U 3aJdad N3 CMCEKHBIX JUCHUIIIMH C HCIIOJIb30BAHUECM
pu HeO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MATCPUAJIOB, KAJIBKYJIATOPA, KOMIIBIOTECPA.



OcHoBHas Gopma opranuzaii 00pa3oBaTEIBHOTO MPOIEcca — KIACCHO-YPOYHAas CHCTEMA.
[IpenycmarpuBaeTcs NpUMEHEHHE CIICAYIOIINX TEXHOJIOTUI 00ydeHUs:

TpaJUIIMOHHAS KIIACCHO-YPOUHAas
UTPOBBIE TEXHOJIOTUU

3JIEMEHTHI TPOOIEMHOT0 00y4YeHHUS
TEXHOJIOTMHU YPOBHEBOM AudepeHuanuu
3I0pOBbECOCPETraroIIfe TEXHOIOT HH

UKT

Bupst 1 popMBbI KOHTPOJIS: IPOMEXYTOUYHBIHN, IPEYIPEIUTEIbHBIN KOHTPOJIb; KOHTPOJIBHBIE
paboTHI.

oakrwndE

TemaTu4yeckoe MJIAHUPOBAHUE

Kon-60 Kon-6o
Ne Paszoen npozpammet Kon-60 KOHMPOIbHBIX 3auemos
nacoe pabom no paszoeiny

1 Bekropsl. MeToa koopauHaT. 19 1 1
2 CoOTHOIICHUST MEKTYy CTOPOHAMHA U

yriiaMu TpeyrojbHuka. CkaaspHoe 12 1 1

MIPOU3BEJICHNUE BEKTOPOB.
3 JlnrHa OKpY)KHOCTH | TIIOIA b KpyTa. 13 1 1
4 JIBroKeHUS. 8 - 1
5 006 akcHoMax reoMeTpHH. 2
6 HadanbHbIe CBEJICHUS U3 CTEPEOMETPHUH. 8
7 [ToBTOpEHME. 6 1

Hmozo: 68 4 4




Kaﬂe}mapﬂo-TeMaaneCRoe IJIAHUPOBAHUE
MPOXO0KIACHUSA IMMPOrpaMMHOI0 MaTepHuaJia

o/ Ne m Ka n m ka | Kon-
M/X Cooeporcanue mamepuana Aama ypoxa no | Jlama ypoxa | Kon-60
YPOKO8 naawny no ¢paxmy | uacoe
BekTopsbl 8
1-2 [[TonsTHE BEKTOpA 2
3-5 |CnoxeHue u BEIYMTaHHUE BEKTOPOB 3
6 |[YMHOXeHHE BeKTOpa HA YUCIIO 1
7-8 |[I[pumeHEeHnE BEKTOPOB K PEIICHUIO 3a7a4 2
MeTtoa KOOPAUHAT 11
9-10 [KoopamHaTel BEeKTOpa 2
11-12 [[Ipocrelimme 3aqa4i B KOOPAMHATAX 2
13-15 [YpaBHeHUE OKPY)KHOCTH. Y paBHEHHE MTPSAMO 3
16-17 [Pemenue 3amau 2
18 Yemmuouin 3auem no meme «Bexkmopuvti. Memoo 1
KOOpOunam»

Koumponvnasa paooma Ne 1 no meme

19 1
«Bexkmoput. Memoo koopounam»
CooTHOIIEHUSI MKy CTOPOHAMH M YIJIaMH
TpeyrojabHuka. CkajsipHoe npou3BeeHne 12
BEKTOPOB.
20-22 |Cunyc, KOCHHYC TaHTEHC yIiia 3
23-26 CoOTHOIIEHUS MEXIYy CTOPOHAMH U YTiIaMu 4
TpPEeYroJbHUKA
27-28 |CxanspHO€ MpOU3BEACHIE BEKTOPOB 2
29 |Pewenue 3amay 1
Yemmuotii 3auem no meme «Coomnouwienus
30 |mesnrcoy cmoponamu u yenamu mpeyzonbHuKd. 1
CKkanapHnoe npouseedenue 6eKmopoe»
Konmponvnas paooma Ne 2 no meme
31 «Coomnowienus mexncoy CIopoHamu u y2iamu 1
mpeyzonvnuka. Ckanapuoe npouszeedenue
6€KMOpo6»
JIJITMHA OKPY/KHOCTH M INUIOIIAAb KPyra. 13

32-35 |[IpaBuUIbHBIE MHOTOYTOJIbHUKH 4




36-39 |/lmmHa OKpY)KHOCTH U TUIOMIA/Ib Kpyra 4
40-42 |Pemenue 3amauy 3
43 Yemuwtii 3auem no meme «/[nuna 1
OKpYHCHOCHU U RI0OWAOL KPY2a»
44 Konmponsnasa paboma Ne 3 no meme «/[nuna 1
OKDYHCHOCHIU U RI0OWA0b KPY2a»
JABuKeHune
45-47 [[Tonstue nBuxeHus. CUMMETpHS 3
48-50 [[TapasutenbHBII IEPEHOC U TIOBOPOT 3
51 [Pemenue 3agau 1
52 Yemuwtii 3auem no meme «/[euscenue» 1
HayvajbHble cBeJleHUsI U3 CTepeoMeTpuu 8
53-56 |MHOTrOrpaHHUKH 4
57-60 |Tena 1 MOBEPXHOCTH BpalICHUS 4
61-62 006 akcuoMax reoMeTpun 2
IloBTOpEHME 4
63-64 |Pemenue 3amay 2
65-66 Hmozoeas konmponvnas paboma 2
67-68 |Pezeps 2
Hroro yacos 68




Kanennapno- TemaTu4eckoe JIaHUPOBAaHUE 110 reOMeTpUH 9 Kj1acca
(yueOnuk aBt.: JI.C. Aranacsu u ap winu B.®. Byry3oB u ap. «['eomerpus 7-9», M. «IIpocBerieHue»)

Ilnanupyemoire pesynomamol 00yuenus Buowt u
Tun/
No K-60 . dopmur
Tema pazoena ypoxa dopma Oceoenue npedmemusix 3Hanuil Hama
YpoKa uac. yvia KOHmpOJ
YPOKa P
I'nasa IX. BexkTopsl (84.) + I'maa X. Metoa koopaunat (114.).
ITonsiTue BexkTopa NHM | ®opmynupoBaTh olnpeneneHus u | PerynsiTuBHbIe: CIL. BII
1-2 2 31M | WUIIOCTpUPOBATH TOHATHS BEKTOPA, €T0 UIMHBI, | KOHTPOJIb, KOPPEKIIHUs, OIEHKA. 3’7 0 ’
KOJITTMHEAPHBIX 17§ PaBHBIX BekTOpoB; | [lo3HaBaTeabHBIE:
Cro)eHue u WNHM | MOTHBUPOBATh BBEICHUE IOHATHH M NEHCTBUM, | aHalW3, CHHTE3, CpaBHEHHWe, 0000wmenwue, | CII, BII,
3-5 BBIYUTAHHE BEKTOPOB 3 31IM | CBSI3aHHBIX C BEKTOpPaMHU, COOTBETCTBYIOIIMMH | aHAJIOTHS, CEpUAIHs, KJIacCH ()UK, VO, T,
C3YH | mpuMepaMu, OTHOCSIIMMHCA K (U3UUYECKUM | UCIOJIb30BaHUE 3HAaKOBO-CHMBOJIMUECKUX CP
VY MHOXKEHHE BEKTOPOB VIHM | BEKTOpHBIM BEIWYMHAM; IPUMEHSTH BEKTOPHI U | CPEICTB, MOJCIUPOBAHHE U NPeoOpa3oBaHMe
6 Ha 9HCIIO 1 3UM | AcHCTBHA ~ HAX  HAMM  TIPH  PEIICHMH | MOJCNEH PasHbIX THIIOB; CIL, BIL,T
C3YH | reoMeTpuyecKux 3aaad. BBINOJIHEHUE JEHCTBUIL 110 alNropuTMy;
[puMeHeHne HOJIBEJIEHUE TI0/1 IIOHSTHE. CII, BII,
BEKTOPOB K PEIICHHUIO MHM KoMMyHHKaTHBHbIE: KOHTPONb JCHCTBUA | VO, T,
7-8 | samau 2 3UM napTHepa, BBIDQKCHHE CBOMX MBICICH | | (P, PK,
C3VH apryMeHTaIus CBOETr0 MHEHUS c P
YOC3 JIOCTATOYHOH MOTHOTON ¥ TOYHOCTBIO. 3
Koopnunate! BekTopa OOBSICHATP W WIUIIOCTPUPOBaTh  IMOHATUSA | PeryjasiTHBHbIE:
WHM | mpsiMoyronsHOM CUCTEMBI KOOpJAMHAT, | KOHTPOIb, KOppeKuMs, ouneHka, Boaesas | CII, BII,
9-10 2 3UM | koopAMHAT TOYKH HM KOOPJMHAT BEKTOpA; | CAMOPErYJSIHs, BBITOJHEHHE MPOOHOrO CP,
BBIBOAMTH M HCIIOJb30BATh IIPU PELICHUU 3a7ad | ydeOHOro  neiictBuss u  (ukcupoBaHue 00)
(GopMyNnBl  KOOpPIMHAT CEpenuHbl  OTpPEe3Ka, | HHAMBUAYAJIbHOTO 3aTPYAHEHHUS B HPOOHOM
[Ipocreiimme 3anaun B JUIMHBI BEKTOpa, PAacCTOSIHUS MEXKIy JABYMS | JEHCTBHH.
KOOpJMHATax NHM | Toukamu, ypaBHEHUS OKPY>KHOCTH U TPSMOMA. Ilo3naBaresbHbIE: CII, BII,
11-12 2 31UM | llpumMeHsTH MOTydeHHBIE 3HAHUS TIPH PEIIEHUH | aHANW3, CHHTE3, cpaBHeHue, o0oOmenue, | CP, PK,
3aa4d ¥ JOKa3aTeIbCTBA TEOPEM. aHaJIOTHsl, CepuaLus, KiacCupuKaLus; YO

DopMHUpOBaHKE NPEICTABICHUN O CBSI3U MEXIY

HCIIOJIB30BAHUEC 3HAKOBO-CUMBOJIMYCCKUX




YpaBHeHue reOMeTpUYECKUMHU u anreOpanyecKUMH | CPeICTB, MOACIUPOBAHUE U MPeoOpa3oBaHKE
OKPY>KHOCTH. NHM | noHstusimMu, NepeBoje C s3bIKA I€OMETPUM HA | MOJEIIEH pa3HbIX THUIIOB; CII, BII,
13-15 | YpaBHeHUE TPIMOH. 3UM | s3Ik anreOpel M 00paTHO MpPHW PELICHUH 3a]ay | BBIIOJIHEHHE ACHCTBUI MO aJIrOPUTMY; CP, PK,
Pemenne 3anau C3VYH | (B TOM uncie U IPUKIAJHOTO XapaKTepa). MOJIBEZICHNE TI0J] TOHSTHE, YCTAaHOBJIEHUE T
MPUYHHHO-CIIEICTBEHHBIX CBs3eH,
Pemenne 3anau JIOKa3aTeIbCTBO
C3VH KommyHnukaTuBHble: KoHTponb pAeiictBust | CII, BII,
16-17 vOC3 naptHepa, BbIpaxkeHHe cBoux Mbicied u | CP, PK,
apryMeHranus CBOETO MHEHUSA c 1P
JIOCTATOYHOM ITOJIHOTON U TOYHOCTBIO.
Yemuwtin 3auem no YMers HaAXOJAUTh KOOPAWHATHI M JUIMHY OnHOTO | [lpu  guinoinenuu  pabomsl  yuyawuics
meme «Bexmopul. BEKTOpA, BEIPAKEHHOT'0 Yepe3 APYTrue BEKTOPHI, | 00diceH nOKA3amb obs3amenvhble
Memoo WCIIONIB3YSI CBOMCTBA AEHCTBUI C BEKTOPAMH, | pe3yibmambsl 00VUeHUs: c80uU 3HAHUA 3
Koopounam» TNPUMEHATE METO/l KOOPAMHAT JUISl PEWICHUS | Onepayuii. ¢ 6eKmopamu, Nnpumenis npu
TEOMETPUYECKHX  3a/1ay; WCIIONIB30BaTh | HeobXxooumocmu couemamenvHblil,
YpaBHEHHE OKPYKHOCTH W TIPAMOU TIpU | nepemecmumenbHulil U pacnpeoeiumenbHull
pemIeHuu 3aJad M COCTAaBJIATh YPABHEHUE | 3AKOHbl, GbIUUCIAMbL OIUHY OMpe3Ka No
18-19 K3V | okpyXHOCTH W TpSIMOU TIO YCIIOBHSAM 3alauyH. | KOOpOUHAMAM €20 KOHYOB8,  BbIUUCIAMb
OmnpenensiTe B3aUMHOE IOJIOKEHUE IPAMONH U | KOOpOUHamb cepeounvl ompesxa;
Konmpononasn OKPY/KHOCTH, OKPY>KHOCTH M TOYEK, UCIIONB3YS | UCNONb306AMb KOOPOUHAMHBIL Memoo OJisl
paboma Ne 1 no meme YpaBHEHUS OKPYXHOCTH M KOOPAUHAT TOUEK; | UZYUEHUS CEOUCHE NPAMbIX U OKPYICHOCHELL.
«Bexmopot. Memoo OIpeNeNsaTb BHMI M CBOWCTBA GUIYPHl TI0 | BblNYCKHUK NOLYUUM BO3MONCHOCHIb. KP
Koopounam» KOOPIMHATAM €€ BEPIINH. 061a0emb  BEKMOPHBLIM U  KOOPOUHAMHBIM
Memooamu Ol pewleHuss  3a0a4  Ha
gvluUcaenue U 00KA3amenbCmeo.
I'naBa XI. CooTHOIIEHHST MeKIy CTOPOHAMH M yIJIaMHu TpeyroJbHuka. CkajsipHoe npoussenenue BekTopos (124.).
Cunyc, KOCUHYC VHM PopMynHpoOBaTH u HJUTFOCTPUpOBaTh | PeryjisTUBHBIE:
TaHTEeHC yIia UM | OMPEACICHHA CHHYCA, KOCHHYCA M TAaHIEHCA | KOHTPOIb, KOPPEKIHUS, OLCHKA, CII, BII,
20-22 C3yH | YrioB ot 0 mo 180°; BBHIBOmMUTH OCHOBHOE | BBITOMHEHHE MpoOHOro ydeOHoro mekictBust | CP, PK|
TPUTOHOMETPUUYECKOE TOXAECTBO U (OPMYJBI | U (ukcupoBanue WHAWBUIYAIEHOTO 0J0)




COOTHOIIICHUS MEXKTY

npuBeAcHUs; (HOPMYIUPOBaTh M JIOKA3HIBATH

3aTPYJHCHUS B TPOOHOM JICHCTBUH,

CTOPOHaMHU H yTJIAMH WHM | Teopembl CHHYCOB U KOCHHYCOB, IPUMEHSTh UX | TUNIAHUPOBAHUE M IPOTrHO3MPOBAHHUE. CI1, BIIL,
23-26 | TpeyroiapHUKa 3UM | npu pereHur TPEeyrolbHUKOB, O0BACHSITH, Kak | Ilo3HaBaTe/ILHbIE: CP, PK,
UCTIONIB3YIOTCSl TPUTOHOMETpHUYecKre (popMyJsbl | aHalmM3, CHHTE3, CpaBHEHHe, 0000mIeHue, YO
B M3MEPUTENBHBIX paboTax Ha MECTHOCTH; | aHaJIOTHsl, CepUalysl, KIacCH(PUKAIIHS;
CkamnsipHoe M (dhopMynupoBaTh ONpPEACNEHUS YyIrila MEKAY | UCTIOIb30BaHUE 3HAaKOBO-CHMBOJIMYECKUX
MIPOHU3BECHUE 3)M | BEKTOPaMH M CKANSPHOTO  TPOM3BENCHHUS | CPEICTB, MOJICTUPOBAHUE 1 npeodpazosanue | CII, BII,
27-28 | BekTOpOB C3yH | BEKTOPOB; BBIBOMTH dbopMyily CKaJsIpHOTO | MOJeNiel pa3HbIX TUIIOB; CP, PK,
IIPOU3BEICHUSI 4Y€PE3 KOOPJAUHATHI BEKTOPOB; | BBIIOJHEHUE IEHCTBHI 110 AJITOPUTMY; @O, TP
(dbopmynupoBaTh B 0OOCHOBBIBATh YTBEPXKJICHUE | TIOIBEJICHUE IOl TOHATHE, YCTAaHOBJIECHUE
Pemenue 3anau O CBOMCTBax CKJSIPHOI'O TPOW3BEACHUS; | IPUYMHHO-CIIEJCTBEHHBIX CBsI3ei,
UCIIONIb30BATh CKIIPHOE  TIPOM3BEJICHUE | JIOKA3aTENbCTBO, TOHCK M  BBIICIEHHE
BEKTOPOB IIPU PELLICHHUU 3a/1a4. WHpOpMaIUH CI1, BII,
29 530%131 KomMyHukaTuBHbBIE: mwianupoBanue | CP, PK,
y4eOHOr'0  COTPYJHWYECTBAa,  aJcKBaTHOE T
UCIIONIb30BAHUE  PEUEBBIX  CPEICTB  JIS
pelleHns] KOMMYHUKAIIMOHHBIX 3a71a4.
Yemuwnii 3auem YMerp pemaTs MPOU3BONBHBIN TPEYTONBHUK 1O | [Ipu  @vinoaHenuu  pabomsl  yuawuiica
no meme TPEM »3JIEMEHTaM, 3HaTb CHHYC, KOCHHYC U | Q0JiCEeH noxazambv obs3amenvHbie
Konmponovnasn tanrenc yrios 30°, 45°, 60° u yMeTh HAXOAUTE | Pe3ybmamol 00Y4eHUs.:
paboma Ne 2 TpUrOHOMETpHUecKre (GyHKIUH yrioB oT 0° 10 | 6bI4UCANMb cranapHoe npousgedenue 3
no meme 180° ¢ momompro TaOMUI] W KallbKyJsTOpa, | 6€KMOpos, HAXOOUMb  y20n  Medcoy
30-31 «Coomnowenus K3y | MOHMMATh CBS3b MekIy BeKTOpaMH u HXx | 6€Kmopami, YCMaHaeIueamy
MENCOY CMOPOHAMU U KOOPJMHATAMH, ONPEACNATh YIOI  MEKLy | NEPNEHOUKYNAPHOCb NPMBIX.
yenamu BEKTOpaMHU, HCIIO0JIb30BATh onpenenenue | Y4awuics noiydum 603MOIHCHOCIb
mpeyzonvHuKa. CKQJIIPHOTO MPOM3BENICHUS U €ro CBOWCTBa B | NOKA3AMb  C60U  YMEHUA npu  peuenuu KP
Cranapnoe KOOpAMHATAX  JUIi  pelleHus  3agad U | 'MPEYeOIbHUKOS.
npousgedenue JIOKa3aTeIbCTBA TEOPEM.
6EKMOPO8»
I'nasa XII JIMHA OKPYKHOCTH M IJIOIAAb KPyra (134.).
[IpaBunbHbIE NHM | ®opMmynupoBarth ONpeneicHHEe NpaBUIbHOTO | PeryiasituBHbIE: CII, BII,
32 MHOI'OYT OJIBHUKU 31UM | MHOrOYTONIBHUKA; ¢dbopmynupoBatb U | IUIaHUPOBaHUE, LieJenojgaraiue, KoHTpoub, | CP, PK,
JOKa3blBaTb  TEOPEMBl 00  OKPYKHOCTSX, | KOPPEKLUS
OKpY>XHOCTb, UHM | ormcaHHOU OKOJIO npasuibHOro | Ilo3HaBaresibHbIE:
BIIMCAHHAS B 31M | MHOrOyroJlbHMKa W BIOMCAaHHOM € HEro; | aHaju3, CHHTE3, CpaBHEHue, o00o0uieHue, CIL, BII,
33 MPaBUIIbHBIA MHOTO C3VH | BBIBOOMTH M HCHONB30BaThb (OPMYJBl Ul | aHAJIOTHsI, CepHaLus, KilacCuUKalus; Cl;)gK,

YT'OJIBHUK

BBIYHCIICHUA omaan IIPaBUJIIBHOT'O

nNoABCACHUC IIOA IIOHATHC, YCTAaHOBJICHUC




OKpY>XKHOCTB, MHM
34 OIMCAHHAs OKOJIO 3UM

MIPaBMJIBHOTO MHOT'O C3VH

yroJbHHUKA

Dopmyiibl s

BBIYHMCIICHUE TUIOIAH

MIPABUIJIBHOTO MHM
35 MHOTOYTOJIBHUKA, €T0 3UM

CTOpPOHBI U pajiyca

BIIMCAaHHON

OKPY>KHOCTH

IToctpoenue MHM
36 MIPaBUJIBHBIX MHOTO 3UM

YTOJIbBHUKOB

JnuHa okpyxHOCTH NHM
37 31UM

Ilnomanp kpyra MHM
38 31UM

JnmHa oKpy>XHOCTH U

IJI0MIAb KpyTa.

CBs3p MEXIY

dhopmynamu st MNHM

39-40 | BPMMCICHHS 3UM

Iommaneit Kpyra u C3YH

IJIOIIAJEH BIIMCAHHBIX

Y OTHCaHHBIX

MIPaBMITBHBIX

MHOTOYT OJTbHHKOB

Pemenue 3agau

41-42 C3vH

YOC3

MHOI'OYT'OJIBHMKA, €ro CTOPOHBI U paauyca
BIIMCAHHOM OKPYKHOCTH; pellaTh 3aJadd Ha
IIOCTPOEHUE IPABUIIBHBIX MHOI'OYI'OJIBbHUKOB;
OOBSCHATH TMOHSATHS JUIMHBI OKPYXXKHOCTH U
IUIOIAAN  Kpyra; BBIBOAUTH (OPMYINBI  JUIst
BBIYUCIICHUS] JUIMHBI OKPYXHOCTH M JUIMHBI
JIyrd, IUIOLWIAJHA Kpyra U IUIOIIAJU KPYroBOIr'O
CEKTOpa; MPUMEHATh OJTH (QOpMYNBl  TpU
peuieHuu 3ajad.

MIPUYMHHO-CIEACTBEHHBIX CBSI3EH,
MIOCTPOEHUE JIOTHYECKOM Henu
paccyXIeHuH, JIOKa3aTeNbCTBO,
CaMOCTOSITENIbHOE ~ CO3/IaHUE  aJIrOPUTMOB
JICATCIPHOCTH, BBIINOIHCHUE JCHCTBHI IO
alTOPUTMY;

OCO3HAHHOE€ W MPOU3BOJIBHOE MOCTPOEHUE
PEUCBOTr0O BhICKA3bIBAHMA.
KoMMyHMKATUBHBIE: BBEIPOKEHHE CBOMX
MBICIIEN 1 apryMmeHTanusa CBOCTO MHCHHA C
JIOCTAaTOYHOM  TIOJHOTOM M TOYHOCTHIO,
aJIEKBaTHOE WCIIOJIb30BaHUE peYEBbIX
Cp€ACTB Ijid PEHICHHUSA KOMMYHHUKAIIMOHHBIX
3a1ad4, y4er pas3sHbIX MHEHHUH,
KOOPAWHHUPOBAHUEC B COTPYAHUYCCTBE,
JIOCTHUXKEHHUE IO OBOPEHHOCTEH.

CTI, BII,
CP, PK,
®0

CTI, BII,
CP,

CTI, BII,
CP

CTI, BII,
yO

CII, BII,
YO

CII, BII,
PK,

CII, BII,
1P
CP, PK,




Yemuwtii 3auem no
meme </[nuna

HNmMers npexncraBieHue O  BIUCAHHBIX U
ONMCAHHBIX IPABWIBHBIX MHOTOYI'OJIbHUKAX,
3HaTh (OPMYIBI ISl BBIYMCICHHS 3JIEMEHTOB
NPaBUIBHBIX ~ MHOTOYTOJBHHKOB,  (DOPMYJIBI

Ilpu  evinoanenuu  pabomvl  yuauwuiics
ooicen nokazama obszamenvHbie
pesynomamol 00yYEeHUsL:

BLIYUCTAMb  OAUHbL  JTUHCHUHBIX IIEeMEHINO8

OKPYJICHOCHU U 3
nAOWads Kpy2a» TUIOIIAM KPyra, KpyroBOTO CEKTOpa W JUIUHBI | ghueyp u ux yenwl, UCnonvb3ys ¢popmyist OnuHbl
OKPY)XHOCTH,  JIYI'M. YMETh  TNPHMEHATh | OKPYICHOCHU U ONUHBL OyeU OKPYICHOCHU,
cBoiictBa  (QuUryp TOpH  HUX  B3aUMHOM | ¢hopmyawi naowjaoe gueyp,
PACIOJIOKEHUH M COOTHOIICHUU HMX 3JICMEHTOB | GbIUUCSAMb NIOWAOU, KPY208 U CEKMOPOs;
JUISL pelieHUs 3a7a4 Ha BBIUKUCICHHUE W | ONUHY OKPYIHCHOCTU, OnuHy oyeu
43-44 K3V | mokazarennscTBO. OKPYIHCHOCTNU,
pewams  3a0auu  HA  OOKA3AMENbCMBO C
UCNOTBL306AHUEM Gopmyn OnUHb
Koumponvnasn OKPYIICHOCTIU U ONUHBL OyeU OKPYICHOCHU,
paooma Ne 3 no Gopmyn nrowadeil gueyp;
meme «/[nuna Buinycxnux nonyuum 603modcHocmy:
OKDYJICHOCIU U BLIYUCTAMb NIOWAOU PUSYD, COCMABTIEHHbIX KP
n0Wa0b Kpyza» u3z 0syx unu Oonee ueyp, 8 mom uucie
UCNOABL3YSL OMHOWIEHUSL PABHOGETUKOCIU U
PABHOCOCMABIEHHOCU. .
I'nasa XIII. JIBu:keHue (84.).
45 ITonsiThe ABMXKEHUS OOBSCHATH, UTO TAKOE 0TOOPaXKEHUE MIIOCKOCTH | PeryjasiTHBHbIE: CII, BII,
WHM Ha ceOs, U B KaKOM CJIydae OHO HAa3bIBAETCS | KOHTPOJIb, KOPPEKIWs, OIlEHKa, BOJICBas
Cummerpus. OceBas JIBIDKCHHEM TIJIOCKOCTH; OOBSICHATh, YTO TAKOE | CAMOPEryIISIus.
CHMMeTpHS, UM oceBas CHMMETPHS, LCHTpalbHas CHMMETPHI, IMo3naBaTenbHbIe: CP. PK
46-47 | ueHTpaNbHAs C3VH napajuienbHbIH MepeHoc " MOBOPOT; | aHANIW3, CHHTE3, CpaBHEHHE, OO0OOIICHHE, CI;O >
CHMMETpHs 000OCHOBBIBaTb,  4YTO  OTH  OTOOpPaKCHHUS | aHAJIOTHS, cepranus, KJIacCH(DUKAITHS;
IJIOCKOCTH Ha ceOsl SBISIOTCS JBWKCHHSMH; | KOHTPOJIb M OIEHKA MPOoIecca U Pe3yIbTaToB
[apaiensHblit VEM OOBSCHSATH, KAaKOBA CBS3b MEXNY JBMKCHHSIMHU | JACATCIHHOCTH, MOJICTHPOBAHNE u
TIEPEHOC U TTOBOPOT VM U HATOMCHHAMH; WIUTOCTPUPOBATL OCHOBHBIC | IOCTPOCHHE, npeobpa3oBaHe MOICITH CP. PK
48-49 BHUJp JIBWXKCHUI, B TOM uucie ¢ momonipio | KoMmmyHnkaruBHbIe: TUIAHUPOBaHUE )25
C3VH KOMITBIOTEPHBIX MPOrPaAMM. y4eOHOr o COTPYTHUYECTBA, KOHTPOITh @0
JICWCTBUSL MApTHEPA, BBIPAXKECHHE CBOUX
Pemenne 3anau MBICJICH M apryMEHTAllUs CBOCr0 MHEHUS C
JIOCTATOYHOM MOJHOTON M TOYHOCTHIO. CIL BII
50-51 C3VH CP’ PK ,
YOC3 o




Yemuwtii 3auem

Ctpouth 00passl OTpPE3KOB, MPSIMBIX,
MHOTOYT'OJTBHUKOB C TOMOLIBIO IICHTPATbHOM,
OCEBOH CHMMETPHH, MapajulelbHOro IMepeHoca

Ilpu  evinoanenuu  pabomsl  yuauuecs
NOKA3bl8AIOM  CB0U  YMEHUsl  CIMpOums
eeomempuyeckue gueypvl u ux oopasvl npu

no meme
52 «/leudicenue» K3VY | u noBopoTa Ha 3aJlaHHBIi yroy, JOKa3blBaTb | 3d0GHHOM  OBUJICEHUU  C  HOMOUbIO 3
YTBEP)KACHUS C MOMOIIBIO MOHSATHH ABMXKCHUS | YEPMEICHbIX —UHCMPYMEHmOos, U  umeem
U €T0 CBOWCTB. 603MOJICHOCIb NOKA3AMb Me JiCe YMEHUSA C
HOMOWBIO YUPKYIA U TUHEUKU.
I'naBa XIV. HavaibHble cBeleHUs1 H3 cTepeoMeTpun (84.).
MHororpaHHUKH VUM OOBSICHATh, YTO TaKOE MHOTOTPAaHHHK, €ro | PeryjisiTHBHbIE:
3UM | TPaHu, pE€Opa, BEpIIUHBI, JUATOHAIIM, KAaKOH | KOHTPONb, KOppekuus, oleHka, Bomepas | CII, BII,
53-56 C3yH | MHOTOIDaHHHMK HA3bIBAETCS BBIIYKIBIM, YTO | CAMOPEryJIAlHs, CP, PK,
TaKO€ n-yrojibHas Impu3Mma, €€ ocHoBaHus, | [lo3HaBaTebLHbIE: 0[]
OOKOBbIC TpaHM H OOKOBbIe pEéOpa, Kakas | aHajiW3, CHHTE3, CpaBHEHHE, 000OIICHNUE,
Tena v MOBEPXHOCTH npu3Ma  HasplBaeTcs MNPsMOM W Kakas | aHaJIOTHs, CepHUalus, KiiacCuUKAIINS
BpalleHus HAKJIOHHOM, 4TO Takoe BbICOTA NPU3MBbI, Kakas | UCIIOIb30BAHUE 3HAaKOBO-CHMBOJIMUECKUX
Ipu3Ma Ha3bIBAeTCS MapajUIeleHHUIeloOM U | CPEICTB, MOAEIUPOBAHUE U IIPpeoOpa3oBaHue
KaKoi napaJsuiesenues Ha3bIBAETCs | MOJIeNIEH pa3HbIX TUIIOB;
IIPSIMOYT OJIbHBIM; ¢dbopMynupoBaTh U | IOABEJEHUE II0[ TIOHATUE, YCTaHOBJIEHHE
O0OCHOBBIBATh ~ YTBEP)KICHHUA O CBOMCTBE | IPUYMHHO-CIEICTBEHHBIX CcBsI3el,
IUaroHaueil mapajuiefienuiesa M O KBaapaTe | HOCTPOEHHUE JIOTHYECKOI Lenu
JUaroHaJIU IPSAMOYTOJIBHOTO Napajulefenunena; | pacCy)kKIeHul,  BBIBENEHHWE  CIEICTBHUH,
OOBACHSTH, YTO TaKOe O0BEM MHOTIOTPAHHUKA; | KOHTPOJIb U OLIEHKA IIPOLECCca U PE3yIbTaTOB
WHM | BeBomuTh (C moMomIpio mpuHOKNa KaBanbepw) | AesSTEIFHOCTH, JOKAa3aTElbCTBO; OCO3HAHHOE CIL BII
57-60 3UM | dbopmyny 00BéMa MPSIMOYTOIBHOTO | 1 TPOHW3BOJBHOE TMOCTPOEHHUS  PEUEBOTO CP’ PK’
C3VH | mapamnenenumena; OOBSICHSTD, KaKoOM | BHICKa3bIBAHMSI. d;O ’

MHOTOTPaHHUK Ha3bIBACTCS MUPAMUIOW, 4TO
TaKO€ OCHOBaHWE, BEpIIMHA, OOKOBBIC T'PaHH,
OOKOBBIE PEOpPa W BHICOTA MHUPAMHUIBI, KaKas
MUpaMuza Ha3bIBAETCS MPABUIIBHOM, YTO TAaKOEe
anojemMa TPaBUILHON NHPaMHIBI, TPUBOJUTH
hopmyny o0béMa upaMubl; OOBSICHATH, KAKOES
TEJO Ha3bIBaeTCs LWIMHAPOM, YTO TAaKOE €ro
OCb, BBICOT4, OCHOBaHHMS, paaUyC, OOKOBasd
MIOBEPXHOCTB, o0Opasytomue, pa3BépTka
OOKOBOH TOBEPXHOCTH, KaKUMHU (hopMynaMu

KoMMyHuKaTHBHBIE: TUTAaHUPOBAHHE
y4e0HOr0 COTPYHUYECTBA;
MTOCTAaHOBKA BOIIPOCOB U cOOp MH(OpMAIny;

paspeleHue KOH(JIUKTOB, MPUHATHE
PELLIEHUS U €ro peaau3alus;
yIpaBJICHHE MOBEZCHUEM naprTHepa,

TOYHOCTb U IIOJHOTA TIPHU aprymeHTalvuu u
BBIPAXKCHUH CBOUX MBICIICH.




BBIp@XKaloTCsl 00bEM M IUIomans OOKOBOH
MOBEPXHOCTH IWIMHApPA; OOBSACHATH, KAKOEC
TENIO0 HA3bIBACTCSI KOHYCOM, YTO TaKOE €ro OcCh,
BBICOTA, OCHOBaHHE, OOKOBas TIOBEPXHOCTH,
oOpazytorue, pa3BépTKa 0oKOBO¥
MIOBEPXHOCTH, KaKUMHU dhopmynamu
BBIpOKAIOTCI 00BEM KOHyca U IUIOMIAllb
OOKOBOW  TMOBEPXHOCTH, OOBSICHITH, Kakas
MIOBEPXHOCTh Ha3bIBaeTCs cPepoil U Kakoe Telo
Ha3plBAaeTCs IIAPOM, YTO TaKoe pajguyc |
qaMerp cdepbl (mapa), KakuMu GopMyIamu
BBIpKAIOTCS 00bEM Mmapa M Iuiomans chepsr,
n3o0paxkaTh M pacro3HaBaTh Ha pPUCYHKax

IIpU3MYy, IapauIeIeIuIIeN, nUpaMunIy,
IIUJIMHIpP, KOHYC, 1Iap.
006 akcnomax O3zHakomiteHNE c CHCTEMOM akcuoM, | PeryasituBHble:
reoMeTpuu IIOJIOKEHHBIX B  OCHOBY M3Y4YE€HMS Kypca | KOHTPOIb, KOPPEKIIUsA, OLIEHKA
UM | Teomerpu, ¢dbopmupoBanue npeacrasieHus o6 | Ilo3HaBaresabHbIe: ) CP
61-62 C3yH | AKCHOMATHYECKOM  TIOCTPOGHMHM TEOMETPHH. | TIOCTPOCHHE  PEYEBBIX  BBHICKA3BIBAHME B PK
DopMUpOBaHUE TPEICTABICHUS 00 OCHOBHBIX | YCTHOHM M MHCHMEHHOH (hopme. PO
JTamax pasBUTHAA TEOMETpHH, paccMoTpeHrne | KoMMyHuKaTHUBHBIe: TJIaHUPOBaHUE
TEOMETPUU B ICTOPUIECKOM Pa3BUTHH HAYKH. y4e0HOr0 COTPYAHUYECTBA;
ITOCTAHOBKA BOIIPOCOB M cOOp MHOOPMAITHH.
Pemenue 3amau CucremaTtu3anusi 3HaHUM 10 TemMaM Kypca | PeryjasiTHBHbIe:
reoMerpuu 7-9 KIaccoB, COBEPIIEHCTBOBAHHE | KOHTPOJb, KOPPEKIIHS, OI[EHKa
HaBBIKOB pemeHust 3agad. DopmupoBanue | [lo3HaBaTejbHBIE: PK
YMEHHUS peIIaTh 3a7jadqd ¢ KPaTKUM OTBETOM, C | KOHTPOJb M OIIEHKa MPoIecca U pe3yIbTaToB CK’
63-64 C3YH | BeiOOpoM OTBeTa, C pa3BEpHYTHIM DEIICHHEM. | IEATEIbHOCTH BK’
YOC3 | IloBropeHHE aaropuTMOB pemieHusl 3anad Ha | KoMMyHMKAaTHMBHBIE:  BBIPAXKEHUE CBOUX YO’
JI0Ka3aTeIbCTBO. MBICIIEH C  JOCTATOYHOM TMONHOTOH U T ’
TOYHOCTHIO;
WCTIOJIh30BaHME KPUTEPUEB UIT OOOCHOBAHUS
CBOETO CYXK/ICHHSI.
Hmozoean 3HaTh OCHOBHOM TEOPETUYECKUU MaTephan 3a
KOHmMpObHAA Kypc TUTAHUMETPUU M YMETh pelaTh 3a1a4u 1o
65-66 | paboma K3V | remam Kypca OCHOBHOM LIKOJIBI. KP

Hcnons3oBath HpHOGpeTeHHLIe 3HAHUA H
YMCHUA I PCHICHUSA TMPAKTUYCCKUX 3aJad,




CBsA3aHHBIX C HaXO0XICHHCM
BCIINYHH.

reOMETPHUICCKUX

Pesepe

67-68 2

[IpuHATHIE COKpalIeHUS:

NHM — nu3ydeHnne HOBOTo MaTepuaia

3UM — 3akperuieHre U3y4eHHOro MaTepuania

C3VYH — coBepiieHCTBOBaHUE 3HAHWI, YMEHUM, HABBIKOB
YOC3 — ypok 000011IeHUSsT U CUCTEMATU3AINH 3HAHUHN
K3V — xoHTpOJIb 3HaHMI U yMEHUI

T —rect

CII — camomnpoBepka

BII — B3aumMonpoBepka

CP — camocrosiTenpHast paboTa

PK — paboTa o kaproukam

DO — GpoHTATBHBII OIPOC

YO — ycTHBIN 011poC

ITP — mpoBepouHas pabota

3 —3auer
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