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INJIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIMHU pe3yJibTaTaMu u3y4deHnus npeamera «['eomerpusp B 7-9 kiaccax siBJIsilOTCS:

1) OTBETCTBEHHOE OTHOILIEHUE K YUEHUIO;
2) TOTOBHOCTh M CIOCOOHOCTH 00YYAIOIIMXCSl K CAMOPA3BUTHIO M CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIMU K O0YYSHHIO U TIO3HAHUIO;

3) yMeHue SICHO, TOYHO, TPaMOTHO U3JIaraTh CBOM MBICIIM B YCTHOM M MUCbMEHHOM pedr, TOHUMATh CMBICI ITOCTABJICHHOM 3a/1a4H, BBICTPAUBATh
apryMeHTaI1I0, TPUBOJUTH MPUMEPHI M KOHTPIIPUMEPHL;

4) HauaJbHbIC HABBIKU aJaNTalliy B JUHAMUYHO U3MEHSIOIIEMCS] MUPE;

5) aKooruyecKas KyJibTypa: ICHHOCTHOE OTHOIICHHE K IPUPOAHOMY MHPY, TOTOBHOCTH CII€ZI0BAaTh HOPMaM MPHPOIO0XPAHHOTO, 3I0pPOBbECOSPETAIOIIETO
MOBE/ICHNUS;

6) bopMUpOBaHHE CTOCOOHOCTH K AMOILMOHAIEHOMY BOCIIPUSATHUIO MAaTEMAaTHUECKUX OOBEKTOB, 33/1a4, PEIICHUH, paCCyKACHHIA,

7) yMeHue KOHTPOJIUPOBAThH MIPOLIECC U PE3YNIbTAT YICOHOW MaTeMaTUUECKOU EATETbHOCTH; Y YUAIIUXCs MOTYT OBITh C(DOPMUPOBAHBI:

8) mepBoHavaIbHBIE MIPEICTABICHHS O MAaTEMAaTUYECKOM HayKe Kak cpepe 4eIoBeuecKol AeaTeIbHOCTH, 00 3Tanax e€ pa3BuTus, 0 €€ 3HaAYMMOCTH IS

Pa3BUTHA HUBUIIN3AUU;

9) KOMMyHUKaTUBHAasI KOMIIETEHTHOCTh B OOILIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU B 00pa30BaTeNbHOM, yueOHO-HUCCIIe10BaTENbCKON, TBOPUECKON U
APYTUX BUAAX AEITEIbHOCTH;

10) KpUTUYHOCTH MBIIUICHHSI, YMEHHUE PACTIO3HABATH JJOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHMUS, OTINYATh THIIOTE3Y OT (PaKTa;
11) KpeaTUBHOCTH MBIIIICHUS, THUIIMATHUBHI, HAXOJYMBOCTH, AKTUBHOCTHU TIPU PEIICHUH apu(PMEeTHIECKUX 3a/1ad.
Memanpeomemmnule pezyibmameul.

[Iporpamma mo3BoJisieT JOOUBATHCS:

1) dopmynupoBaTh U yIep:KuBaTh YUeOHYIO 33/1a4y;



2) BBIOMpATh ACUCTBUS B COOTBETCTBUH C TTOCTABJICHHOM 3a/1aueii U yCIOBUSAMH €€ peann3alliy,

3) maHupOBAaTh MYTH TOCTHIKEHUS 1IeJIeH, 0CO3HAHHO BHIOMpATh Haubosee 3¢ppekTrBHBIE CIOCOOBI PEeLICHNs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;
4) npeaBUIETh YPOBEHb YCBOCHHSI 3HAHUH, €0 BPEMEHHBIX XapaKTePUCTHK;

5) cocTaBNATH IUIaH M MOCIIEAOBATEIBHOCTD JEHCTBHIA;

6) OCYIIECTBIISATH KOHTPOJIB 110 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;

7) anekBaTHO OLICHUBAThH MMPABUIILHOCTH WJIM OIIMOOYHOCTh BBIMOJIHEHUS yUeOHOM 3a/1a4uH, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€
pelIeHus;

8) cianuaTh crocod ASHCTBUS U €ro pe3yabTaT ¢ 3aaHHBIM 3TAJIOHOM C L1E€JIbI0 OOHAPYKEHUS OTKJIOHEHUH U OTIIMYMM OT TaJOHA.
PerynastuBubie YY /|

1. YMeHHE caMOCTOATENLHO OnpCACiIAThL HCIIN O6y‘IeHI/I$I, CTaBUTDb U (I)OpMYHI/IpOBaTL HOBBIC 3a1a4U B ytle6e 1 IIO3HABaTEILHOMN ACATCIIbHOCTHU, Pa3BHUBATb
MOTHBbBI U HHTCPCChI CBOEH MO3HABATEILHOM JEITEILHOCTU. Y UCHUKHU CMOT'YT:

- aHAJIM3UPOBATH CYLIECTBYIOIINE U INIAHUPOBATH OYyyle 00pa30BaTeIbHbIE PE3YIbTAThI;

- HACHTUPUITIPOBATH COOCTBEHHBIC TIPOOJIEMBI U ONPEACIIATH TIIABHYIO MPOOIIEMY;

- BBIIBUTATh BEPCHUH PEIICHUS MPOOIEeMbl, (OPMYITUPOBATH TUIIOTE3bI, TPEIBOCXUIIATH KOHEUHBIN PE3ysIbTarT;
- CTABUTh 1EJNb JEATEIHHOCTH Ha OCHOBE ONpPEAeIEHHOM MPOOIEMBI M CYIIECTBYIOIIMX BO3MOXKHOCTEH;

- popMynHpoBaTh yueOHbIE 33/1a4M KaK I1ard JOCTUXKEHUS OCTABIICHHOM 1IeJIN IeATeTbHOCTH;

- 000CHOBBIBATH HEJICBBIC OPUCHTUPHBI U ITPUOPUTETHI CChIJIKAMU Ha HICHHOCTH, YKa3bIBasA U 000CHOBBIBas JIOTUYCCKYIO IMOCICA0BATCIIbHOCTD IAros.

2. YMeHue caMOoCTOATEIbHO MJIAHUPOBATh IYTH JIOCTHKEHUS LeJIel, B TOM YMCIIe allbTEpHATUBHbBIE, OCO3HAHHO BbIOHMpaTh Hanbosee 3hPpeKkTUBHBIE CIIOCOOBI

penieHust yueOHbIX U MTO3HABATENIbHBIX 3a7]a4. Y YSHUKH CMOTYT:

- OTIPEACIIATh HEOOXOIUMBIE TEUCTBHE(s]) B COOTBETCTBHH C YUeOHON M MTO3HABATENILHOM 3a/1aueii M COCTABIISITH JITOPUTM MX BBITIOJIHCHHUS;
- 000CHOBBIBATH U OCYILECTBIATH BEIOOp Hanboee 3 (heKTUBHBIX CIIOCOOOB pEIIeHUs YUeOHBIX U MO3HABATEIBHBIX 33/1a4;

- OIPENEeNATh/HaXOIUTh, B TOM YHCJIE U3 MPEJIOKEHHBIX BAPUAHTOB, YCIOBUS JIJIs BBIMIOJIHEHUS y4eOHOW U TIO3HABATEIHLHOM 3a/1a4H;

- BLICTpAanBaTh ) XU3HCHHBIC IIJIAHBI HA KPATKOCPOYHOC 6y,uy1uee (33.5{BJ'ISITL HCJIICBBIC OPUCHTUPBI, CTABUTH aJICKBATHLIC UM 3a/1a4 U IIpEeJjIaraTb ﬂeﬁCTBHH,
YKa3blBag U 000CHOBBIBas JIOTUYCCKYIO ITOCIICA0OBATCIIbHOCTD H_IaFOB);

- BBI6I/IpaTB N3 IMPEIJIOKCHHBIX BAPUAHTOB U CAMOCTOATCIIbHO UCKATh CpCI[CTBa/pecprLI JJI PCIICHUA SaI[a‘II/I/IIOCTI/I)KeHI/IH JE(SA10%



- COCTaBIIATH IUIaH PEIICHUs MTPOOIeMBbI (BBITIOJHEHHS MPOEKTA, IPOBEICHUS UCCIIEIOBAHMUS);

- OIPEACIIATh MOTEHIUATBLHBIE 3aTPYIHEHHUS MIPU PEIIeHUH Y4eOHON M MO3HABATENLHOM 3a/1a4i M HAXOJUTh CPEJICTBA JIJISl X YCTPAHEHUS,

- OIIUCBIBATH CBOU OMBIT, 0OPOPMIISSL €0 IS TIepeladnl JPYTHM JIFOISM B BUIE TEXHOJIOTUU PEIICHHSI MPAKTUISCKUX 33a]1a4 OMPEICIICHHOTO Kilacca;
- IJTAHUPOBATh U KOPPEKTHUPOBATH CBOIO MHIUBUIYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHne COOTHOCUTH CBOM JIEUCTBUS C TNIAHUPYEMBIMH PE3yJbTaTaMU, OCYIIECTBISATh KOHTPOJIb CBOCH JIEATEILHOCTH B IIPOLIECCE JOCTHKEHUSI pe3ysIbTaTa,
OTIpEeAEIATH COCOObI IEHCTBUI B paMKaX MPEIOKEHHBIX YCIIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JCHCTBHUS B COOTBETCTBHH C U3MEHSIOICHCS
CUTyallueil. YUEHUKHU CMOTYT:

- OTIPE/IEIATh COBMECTHO C IEJaroroM U CBEPCTHUKAMHU KPUTEPHHU TUIAHUPYEMBIX PE3yJIbTaTOB U KPUTEPUU OLEHKU CBOCH yueOHOH e TeNbHOCTH
- CUCTEMAaTU3UPOBATh (B TOM YMCJIE BBIOUPATH IPUOPUTETHBIE) KPUTEPUHN TUTAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH AESITEIbHOCTH;

- OT6HpaTI> HHCTPYMCHTLI JJIs1 OLICHHUBAHW A cBoOeit ACATCIIBHOCTH, OCYIICCTBIIATE CAMOKOHTPOJIb cBOCH ACATCIIBHOCTH B paMKax MPCAJIOKCHHBIX YCJIOBI/Iﬁ n
TpeOOBaHUH;

- OLIEHHUBATh CBOIO JEATEIBHOCTh, API'YMEHTHUPYS IPUYHMHBI JOCTHKEHHSI UIIM OTCYTCTBHSI INIAHUPYEMOTO pe3yJIbTaTa;
- HAXO/UTh JI0CTaTOYHbIE CPEJICTBA JUIsl BBIMOIHEHUS YUeOHbIX JeHCTBUI B U3MEHSIOLIEHCS CUTYallul /UK IPU OTCYTCTBUU INIAHUPYEMOTO pe3yibTara;

- paboTasi 10 CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JESITEIHbHOCTh HA OCHOBE aHAJIN3a M3MEHEHUH CUTYAINH [T IOJTYYCHHUS 3aIUIaHU POBAHHBIX
XapaKTepUCTHUK MPOAYKTa/pe3ybTaTa;

- YCTaHaBIIMBATh CBSA3b MEXK/Y MOJYYCHHBIMU XapaKTEPUCTUKAMHM MPOAYKTA M XapaKTEPUCTUKAMHU MPOLECCA AESITEIBHOCTH U 10 3aBEPLICHUH AESATEIBHOCTH
IpeaJIaraTb U3MEHEHUE XapaKTePUCTUK MPOLEecca JJIs MOJTYyYEHUs YIYUIIEHHBIX XapaKTEPUCTHK PO YKTA;

- CBEpSAThH CBOU JICHCTBUS C LIEBIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH OMINOKHA CAMOCTOSITENIBHO.

4. YMeHue oleHUBaTh IPaBUIBHOCTD BBIMOJIHEHUS yueOHOH 3a/1a4i, COOCTBEHHBIE BO3MOXKHOCTH €€ peIleHHs. Y YEeHUKU CMOTYT:
- OTIpE/EIATh KPUTEPHH MTPABUIBHOCTH (KOPPEKTHOCTH) BBINOJIHEHUs yueOHOM 3ajauu;

- aHaJIM3UPOBATH U OOOCHOBBIBATH PUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTApHUSI ISl BHITIOJIHEHUST yUeOHOM 3a1auu;

- CBOOOJTHO TOJIB30BAThCS BEIPAOOTAHHBIMH KPUTEPHUSAMH OLEHKH U CAMOOIICHKH, HCXOIS U3 LEIH U UMEIOIINXCS CPEJCTB, pa3indasi pe3yJbTaT U COCOObI
JIeNCTBUI;

- OHCHUBATb MMPOAYKT CBOCH JACATCIIBHOCTH 110 3aJaHHBIM H/WJIA CaMOCTOSTEIBLHO OMMPEACIICHHBIM KPUTEPHUAM B COOTBETCTBUU C LCIIBIO JCATCIBHOCTH,

- 000CHOBBIBATH JOCTUKUMOCTD LIEJIM BHIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKU CBOMX BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;



- (puxcupoBaTh U AaHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.
S. Bnanenue ocHOBaMH CaMOKOHTPOJIS,, CAMOOIICHKH, IPUHATHSI PEILICHUI U OCYIIECTBICHUSI OCO3HAHHOTO BBIOOpa. OOyJaromuicss CMOXKeT:

- Ha6J'IIOI[aTB W aHAJIU3UPOBATH CO6CTB€HHYIO yqe6Hon H ITO3HABATCIbHYIO ACATCIIBHOCTD U ACATCIIBHOCTE APYTIUX 06yqa}01unxc;1 B IIpoLecce
B3aUMOIIPOBEPKHU,

-COOTHOCHUTH pealibHbIC U IJIAHUPYEMbIE Pe3yIbTaThl HHANBUIYaIbHON 00pa30BaTeIbHOMN IEATEIILHOCTH | JIeNIaTh BHIBOJIBL;
- IPUHUMATh pPelICHHE B y4eOHOW CUTyallud U HECTH 32 HETO OTBETCTBEHHOCTH;
- CAaMOCTOATEJIBHO ONPEAEIATh IPUUMHBI CBOETO yCIeXa UM HeycleXa U HaXOAUTh CIIOCOOBI BBIXOJJa U3 CUTYalluH HEYCIeXa;

- PETPOCIICKTHBHO OIPE/ICIIATh, KAKUE JCHCTBHUS 110 PEIICHUIO YIeOHO! 3aaui HJIH MapaMeTpPhbl STHX JACHCTBHI MPUBEIH K MOJYUCHUIO HMEIOLICTOCS TPOIYKTa
y4eOHOU JIeATEIIBHOCTH;

- IEMOHCTPHUPOBATH TPUEMBbI PETYIISIHH MTCUXO0(DU3HUOTOTHISCKUX/ IMOIIMOHAILHBIX COCTOSHUM JUISl TOCTIKEHUS dPdeKTa yCIIOKOCHUS (YyCTpaHSHHS
SMOILIMOHANBHON HAMPSHKEHHOCTH ), 3¢ (heKTa BOCCTAaHOBIEHUS (OCIa0IeHUs TPOSBICHUIN YyTOMIICHHUS ), 3P PeKrTa akTHBHU3aLUH (TIOBBIIICHUS
MCUXO(HU3UOIOTHICCKON PEAKTUBHOCTH).

ITo3naBartenbnbie YY/I:

Ydyalmmecss HavJarcsd:

1) camocTOSTENBHO BBIACNATH U (POPMYJIMNPOBATH [T03HABATEIBHYIO 1IEJ1b;

2) UCTIONb30BaTh O0IME MPUEMBI PELLICHUS 3aa4;

3) NpUMEHATh paBUIIA U MOJIb30BATHCSI UHCTPYKIMSIMUA U OCBOEHHBIMU 3aKOHOMEPHOCTSIMH;

4) oCyIIEeCTBIISATH CMBICIIOBOE UTEHUE;

5) co3naBath, IPUMEHSTH U IPEOOPa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHUE CPEJICTBA, MOJIENIN U CXEMBI JIJISl pEeLIeHMs 33/1a4;

6) CaMOCTOSITENILHO CTaBUTh 11€JH, BEIOUPATh M CO34aBATh AITOPUTMBI JUIs PELICHUs y4eOHBIX MaTeMaTUYeCKUX Ipo0iIeM;

7) MOHUMATh CYIIHOCTb AITOPUTMUYECKHUX MPEANUCAHUN U YMETh IeHCTBOBATh B COOTBETCTBHUHU C MPEATIOKEHHBIM aITOPUTMOM,;

8) MOHMMAaTh M UCTI0JIb30BaTh MaTEMAaTHUYECKHUE CPE/ICTBA HATIISAHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U JIp.) IS WILIIOCTPALUY, HHTEpIIPETallui, apryMeHTalllH;
9) HaxoAUTh B pa3IMUHbIX UCTOYHHKAX HH(OPMALIKIO, HEOOXOJUMYIO ISl pEIICHHs] MaTeMaTHUYEeCKUX pobiieM, U MPEACTaBIATh €€ B OHATHON (opMe;
NPUHUMATD PELICHUE B YCIOBUSAX HEMOIHON U N30BITOYHOM, TOUHON M BEpOSATHOCTHON MH(OpMaLny;

Kommynukarususie YY1



YJalMeCss HAVIaTcCsH:

1) oprann30BBIBaTH yueOHOE COTPYTHUUYECTBO U COBMECTHYIO JIEATEIHHOCT C YUUTEIEM U CBEPCTHUKAMU: ONPEACIIATh LU, PaclpelesaTh () YHKIIUU U POJIU
Y4aCTHHUKOB;

2) B3aMMOJICHCTBOBATh U HAXOAHUTH 001IHE CIIOCOOBI paboThI; paboTaTh B TPYIIIE: HAXOAUTH 00IIee PEIICHHE U Pa3peniaTh KOH(PIUKTH Ha OCHOBE
COTJIACOBAHUS MO3UIUH 1 y4éTa MHTEPECOB; CIyIIaTh NapTHEPA; (OPMYIHPOBATEH, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

3) IpOrHO3UpOBaTh BOSHUKHOBEHHE KOH(MIMKTOB MPU HAIMYUH PA3HBIX TOUYEK 3PEHUS;
4) pazpemiaTb KOHQIIUKTHI HA OCHOBE Y4€Ta MHTEPECOB U MO3ULIUN BCEX YUaCTHUKOB;
5) KOOPAMHUPOBATH U MIPUHUMATH Pa3IUYHbIC TO3UIIMHA BO B3aUMOICHCTBUY;

6) apryMeHTHPOBATh CBOIO MO3UIMIO U KOOPAUHUPOBATH €€ C MO3ULIUAMU NApPTHEPOB B COTPYIHUYECTBE MPHU BBIPAOOTKE OOILIEro PelieHus] B COBMECTHOM
NeSITeIbHOCTH.

IIpenmeTrHble pe3yJbTaThl.

I'eomerpuueckue purypsi
e  OmnepupoBaTh NOHATUSAMU T€OMETPUUYECKUX PUTYD;

®  U3BJIEKATh, MHTEPIPETHPOBATH M MPEOOPA30BBIBATH HHYOPMAIHIO O TEOMETPUUYECKHX (PUTypax, MPEACTABICHHYIO HA YEPTEKAX;
® [PUMEHSTh TeOMeTpudecKue (paKThl Ui pelieHus 3a1a4, B TOM YHCIIe, IPENoaraloluX HECKOIbKO IaroB PELICHUS;

e  (opMyIHpPOBATh B IPOCTEHIINX CIy4asX CBOMCTBA U MPU3HAKU QUTYP;

®  JI0OKa3bIBaThb T€OMETPUUECKUE YTBEPKICHUS;

®  BJIQJIETh CTAHJAPTHON KilaccupuKalmen IIOCKUX QUTyp (TPEeyroJIbHUKOB U YETHIPEXYTOJIbHUKOB).

B HOBCCHHQBHOﬁ JKU3HU U IIPA UBYICHUH IPYIUX NMIPEAMETOB:
L HCIIOJIb30BaTh CBOMCTBA reOMCTPHUICCKUX (1)I/Il"yp AJIg PpCIICHUA 3a1a4 NPAaKTHYCCKOTO XapaKTepa U 3aJa4 U3 CMCKHBIX JUCIUIIINH.

OTHomeHus
e OmepupoBaTh MOHATHSIMH: PaBEHCTBO (GUTYpP, paBHbIE (UTYpPHI, PABEHCTBO TPEYTOJIHHUKOB, MApaIEIbHOCTh MPSIMBIX, MEPHEHAUKYIIPHOCTH
MPSIMBIX, YTIIbI MEXKIY MPSIMBIMH, IEPICHAUKYIISAP, HAKIOHHAS, IPOEKIIUs, Too0ue Guryp, moooHbIe GUTYPHI, TOAOOHBIE TPEYTOJILHUKHY;
e mpuMeHsATH Teopemy Dareca u TeopeMy 0 POTOPITUOHATBLHBIX OTPE3Kax MPHU PEIICHUH 3a/1a4;
®  XapakTepHU30BaTh B3aMMHOE PACIIOJI0KEHUE MPAMON U OKPYKHOCTH, IByX OKPYKHOCTEH.
B noBcenHeBHOM KU3HM U NIPH M3YYEHHUH APYIUX NPEeIMETOB:
L] HUCITIOJIB30BATh OTHOIICHUA IJIS1 peH_IeHI/IH 3aJa4, BOSHUKaIIUX B peaJ'H)HOI\/'I JKHN3HU.
I/I3Mepe}mﬁ M BBIYUCJICHUA



e  OmnepupoBaTb NPEACTaBICHUSAMH O JUIMHE, IUIOIAAN, 00beMe Kak BennunHaMu. [Ipumensts teopemy [ludaropa, hopmyns! niomanm, oobeMa npu
peLIeHNH MHOTOIIArOBbIX 3a/1a4, B KOTOPBIX HE BCE IaHHBIE NIPE/ICTABIIEHBI IBHO, a TPEOYIOT BBIYHUCIICHUH, OIIEpUPOBATh O0Jiee IIMPOKUM KOJIMYECTBOM (hopMyIl
JUTMHBI, TJI0MIAIH, 00beMa, BEIYUCIIATh XapaKTEPUCTHKH KOMOUHAIMK GUryp (OKpy>KHOCTEH M MHOTOYTOJIbHUKOB) BBIYHCIISATH PACCTOSHUS MEXIy (QHUTypamu,
OPUMEHSATh TPUTOHOMETpUYECKUE (OPMYIBl Ui BBIUYMCICHUN B 00jiee CIOXKHBIX CIy4asx, MPOBOJAMTH BBIYMCICHUS HAa OCHOBE PABHOBEIUKOCTH W
PaBHOCOCTAaBJIICHHOCTH;

®  [IPOBOJUTH IIPOCTHIE BHIYUCICHUS HA OOBEMHBIX Telax;

e  (opMyIMpOBATh 3aJjaul HAa BBIYUCICHHUE JJIMH, IJIOIIAe 1 00bEMOB U PelIaTh UX.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  IIPOBOJUTH BBIYUCIICHUS HA MECTHOCTH;

®  [IPUMEHATH (POPMYJIBI IPU BBIYUCICHUSIX B CMEXKHBIX y4EOHBIX MpeIMeTax, B OKPYKatoLe eiCTBUTEIbHOCTH.
I'eomeTpuyeckue nocTpoeHus

e M300paxkaTh reoMmeTpuueckue GUrypsl N0 TEKCTOBOMY M CUMBOJIBHOMY OINMCAHUIO;

e  CcBOOOJHO ONEPUPOBATH YEPTEIKHBIMU MHCTPYMEHTAMHU B HECJIOKHBIX CITydasX,

®  BBHIIOJHATH IOCTPOCHUS TPEYrOJbHHUKOB, NPHUMEHATh OTAEIBHBIE METOABl IIOCTPOCHUM LHPKYJIEM MU JIMHEMKOM W IIPOBOJIUTH IPOCTEHUIINE
HCCIIEA0BAHMS YHCIIA PEIICHUM;

e  u300pakaTh TUIIOBBIE IJIOCKKE PUTYPHI M 00BEMHBIE TEJIa C TIOMOIIBIO MPOCTEHIINX KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM KU3HU U IPH U3YyYEHHUH APYTUX NPeIMETOB:

e  BBINOJIHATH NPOCTEHININE TOCTPOESHUS HA MECTHOCTH, HEOOXOJUMBbIE B PeaIbHOM JKU3HHU;

®  OIIEHUBATh pa3Mephl peajJbHbIX 00BEKTOB OKPYKAIOIIET0 MHUPA.
IIpeoGpa3oBanus

e OmnepupoBaTh MOHATHEM JBMKEHUS U MpeoOpa3oBaHUs MONOOUs, BIAaJeTh NPHUEMaMU IMOCTPOEHHUS (UTYp C MCIOJIb30BAaHMEM JBIDKEHUIN U
npeoOpa3oBaHui 01001, MPUMEHSTH OJTYYEHHBIE 3HAHUS U OIBIT HOCTPOCHUN B CMEXKHBIX MTPEIMETaX U B PEANbHBIX CUTYallUsAX OKPY)KAOLIEr0 MHUpA;

e  CTpoUTh (UTYpY, HOJOOHYIO JAHHOM, OJIB30BATHCS CBOMCTBAMHU NOJ00MS 71 000CHOBaHMS CBOMCTB (uUryp;

® [PUMEHSTh CBOWCTBA ABM)KEHUMN JJI IPOBEIEHUS MPOCTEUITNX 0O0CHOBAaHUM CBOMCTB QUTYP.

B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEeIMETOB:

® [PUMEHSTh CBOMCTBA JBMKEHUH U IPUMEHATH 101001e AJI1 MOCTPOCHUN U BBIYUCIICHUH.
BexkTopbl M KOOPAMHATHI HA IJIOCKOCTH

e  OnepupoBaTh NOHATUSAMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, TPOM3BEIEHNE BEKTOPA HA YNCIIO, YTOJ MEX1Y BEKTOpaMH, CKAIIIPHOE IPOU3BEIEHUE
BEKTOPOB, KOOPIMHATHI HAa INIOCKOCTU, KOOPAUHATHI BEKTOPA;



®  BBINOJHATH JACUCTBUS HAJ BEKTOpaMmH (CJIOXEHHE, BbIYMTAHUE, YMHOXXEHHE Ha YHCIIO), BBIYUCIATH CKaJSpPHOE MPOU3BEACHHE, ONPEACISATH B
MIPOCTEHIINX CIIydasx yrojl MeXay BEKTOpaMH, BBIMOIHATH Pa3lioKeHNE BEKTOPA Ha COCTABIIAIOIINE, IPUMEHSTh MOJIyYeHHbIE 3HaHUsI B (U3HKE, TOJIb30BaTHCS
(bOpMy.HOfI BBIYUCJICHUSA PACCTOAHNA MCKAY TOUKAMU IO U3BECTHBIM KOOpAWHATAM, UCIIOJIB30BATh YPABHCHUA (I)I/Il“yp IJIg pCUICHUA 3aaa4,

®  MPUMEHSTh BEKTOPHI U KOOPJUHATHI JJISl PELICHUS] TEOMETPUUECKHX 3a]1a4 Ha BBIUMCIICHUE UIUH, YTJIOB.

B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

®  CIOJIb30BATh MOHATHUS BEKTOPOB M KOOPJIMHAT JJIsl peUIeHHs 3a1a4 1o (Gu3uKe, reorpa@uu U JpyruM yueOHbIM IpeIMeTaMm.
HcTropusi MaTeMaTUKHU

L XapaKTemeBaTb BKJIaZ BBIAAOMIUXCA MAaTCMATUKOB B PAa3BUTUC MATCMATUKH U MHBIX HAYYHBIX O6HaCTeﬁ;

° IIOHUMATDb POJIb MATECMATUKHU B pa3BUTUU Poccun.

MeToabl MaTeMaTUKH

e lcnonb3ys U3y4eHHBIE METO/IbI, TPOBOJAUTH JOKA3aTEIIbCTBO, BBHIIIOJIHATH OMPOBEPIKEHUE;

e  BBHIOMpATH U3YYEHHBIE METO/BI M UX KOMOWHAIIMY 7Sl peLICHHS] MAaTeMaTHYEeCKUX 3a]1aY;

° HCIIOJIB30BAaTh MAaTEMAaTHUYCCKUEC 3HAHUA JJIA OIIMCaHUA 3aKOHOMepHOCTeI71 B Oprmanmeﬁ I[GﬁCTBHTCJIBHOCTH H IIPOU3BCACHUAX UCKYCCTBA,

° MIPHUMCHATH HpOCTefIHII/IC MMpOorpaMMHBIC CPCACTBA U SJICKTPOHHO-KOMMYHHUKAITHOHHBIC CUCTCMBI IIPU PCIICHUN MATCMAaTUYCCKHX 3aJiay.

CoaepxxkaHue Kypca MaTeMaTHKH B 7-9 kiaccax

I'eomerpusn

I'eomerpuueckue Gurypsl

@Durypsl B reoMeTpHU M B OKPY/KaloLieM Mupe

I'eomerpuueckas ¢purypa. @opMupoBaHue MPEICTABICHUN 0 METAIPEAMETHOM MOHATUH «(DUTYpay.

Touka, TMHUSA, OTPE3OK, NMpsAMasi, JTy4, JIOMaHas, INIOCKOCTb, YToJl, OMCCEKTpHCa yIJia U €e CBOWCTBA, BU/bI YITIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cumMMeTpHst reoMeTpudeckux guryp. LleHTpanbHas cuMMeTpusi TeOMETPUUYECKUX (UTyp.

MHOroyrojJbHuKHU

MHOroyrojapHUK, €ro dJ€MEHTbl U €ro CBOMCTBA. Pacro3HaBaHME HEKOTOPBIX MHOTOYIOJBHHUKOB. BBINYKIIBIE M HEBBINYKJIBIE MHOTOYTOJIBHUKU.
[IpaBHIBHBIE MHOTOYTOJIBHUKH.

Tpeyronbauku. BeicoTa, mMennaHa, OHCCEKTpuca, CpeqHss JUHUS TpeyrojbHUKA. PaBHOOEIpEHHBIH TpPEYTroJbHUK, €ro CBOICTBAa M MpPU3HAKH.
PaBHOCTOpOHHMII TpeyroybHUK. [IpAMOYTONIBHEIN, OCTPOYTOJIBbHBIN, TYOYTOJIBHBIN TPEYTOJIbHUKH. BHENIHNE yIIIbl TpEyroibHUKa. HepaBeHCTBO TpeyrojapHUKa.



UYerbipexyronbuukn. [lapamnenorpamm, pom0, NpSIMOYroibHUK, KBaapaT, Tpamenus, paBHOOeapeHHas Tpamenus. CBOWCTBA U TMPU3HAKH
napajuiesiorpaMma, pomoa, npsiMoyrojibHHKa, KBajpara.

OKpyXHOCTb, KPyT

OKpy»XHOCTb, KPYT, UX 3JIEMEHThI U CBOWCTBA; LICHTPAJIbHbIE U BIUCaHHbIE yribl. KacaTenbHas U cexymias K OKpYKHOCTH, UX CBOMCTBA. BrimcaHnHble u
OMMCaHHbIE OKPY>KHOCTHU ISl TPEYTOJIbHUKOB, YETBIPEXYTOJIbHUKOB, TPaBUIbHBIX MHOI'OYTOJIbHUKOB.

I'eomeTpuueckne purypsl B mnpocTpancTBe (00beMHbIE TeJ1a)

MHOrorpaHHuK U €ro 3j1eMeHThl. Ha3BaHMsi MHOTOIpaHHUKOB C pa3HbIM MOJIOKEHUEM U KOJIMYECTBOM rpaHeil. [lepBuuHble peacTaBieHus 0 MUpaMU/IE,
napajiesienurnesie, npusme, cgepe, mape, HWIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHINX CBOWCTBAX.

OTHoOIEeHNSs

PagsencrBo ¢uryp

CBolicTBa paBHbBIX TPEYrOJbHUKOB. [IprU3HAaKN paBEHCTBA TPEYTOJIbHUKOB.

I[HapaniaeabHOCTH NPAMBIX

[Ipu3Haku u CBOMCTBA NapajlieIbHbIX MPAMbIX. AKCHOMa napasuienbHocTu EBkinna. Teopema @aneca.

IlepnienauKyIsIpHbIE NPSAMBbIE

[Ipsmoit  yron. llepnenaukynap k mnpsamoil. Hakmonnas, npoekuus. CepelUHHBIM MEpPHEHAUKYISAp K OTpe3ky. CBoilcTBa W INPU3HAKU
MEPIEHUKYISIPHOCTH.

ITonodue

[IponopunonanbHble 0Tpe3KH, nogodue ¢puryp. [lonodusie Tpeyronpuuku. [Ipusnaku nogodus.

B3aumMHoe pacnosioxkeHue IpsSMON U OKPYXHOCTH, IBYX OKPYKHOCTEH.

HN3mepenus ¥ BbIYMCICHUS

Beanunnbl

[lonsitue Benuuunel. [{nuna. U3mepenue anunbl. Enuanisl uamepenus 1nuHel. Bennunna yria. ['pagycHas mepa yria.

[TonsiTre o momEaay MI0CKoK (PUTYPHI U ee cBoicTBaxX. 3mMepenue muomazaei. EauHuIb n3MepeHus MIoaIu.

[TpencraBienue 06 oobeme U ero cBoiicTBax. M3mepenne oobema. EauHuIbI n3MepeHus: 00beMOB.

HN3mepeHus 1 BbIYMCICHUS

HHCTpyMEeHTBl A1 U3MEpPEHUN M MOCTPOSHUH; U3MEpPEHHE U BBIYMCICHHE YIJIOB, JUIMH (paccTosHui), miomaaei. Tpuronomerpuyeckue GyHKIUU
OCTpOro yIjia B MPsIMOYTOJbHOM TpeyrojpHuke TpuroHomerpuueckue (yHKIIMH TYNOTO yria. BeruncieHue 3eMEeHTOB TPEYTrOJIbHUKOB C HCIIOJIb30BAaHUEM
TPUTOHOMETPUYECKHUX COOTHOLICHUH. DOpMYIIbI IIIOIIAIH TPEYroJbHUKA, TapajljieiorpaMma 1 €ro YaCTHBIX BHI0B, (POPMYIIbI ITTUHBI OKPYKHOCTH U TUIOIIAIU
kpyra. CpaBHeHue 1 Bbuucienue miomanaeil. Teopema I[udaropa. Teopema cunycos. Teopema KOCHHYCOB.

Paccrosnus

Paccrosiane Mexty Toukamu. PaccTosiHue oT Touku A0 NpsAMoil. PaccrosiHue Mexxay ¢purypamu.



I'eoMeTpruyeckue nNocTpoeHus

I'eomeTprueckue mocTpoeHus Ul WILTIOCTPAIIMH CBOMCTB T€OMETPUUYECKUX (DUTYP.

WHcTpyMeHTB! A1 OCTPOEHUI: LIUPKYJIb, JIMHEHKA, YroiabHUK. [IpocTelime nmocTpoeHusl HUPKYIEM U JIMHEWKON: MOCTpOeHUE OMCCEKTPUCHI yria,
MEPIEHIUKYIIApA K IPSIMOM, YIJla, PaBHOTO JAHHOMY,

[TocTpoeHne TpeyTroNIBHUKOB 110 TPEM CTOPOHAM, ABYM CTOPOHAM U YLy MEXKIy HUIMH, CTOPOHE U IBYM IPHJICKAIIUM K HEH yriiam.

Jlenenue oTpe3ka B JaHHOM OTHOILECHHUU.

I'eomeTpuyeckne nmpeodpazoBaHus

IIpeoOpazoBanus

[onsarue npeobpazoBanus. IlpeacraBienne o MeTalpeIMETHOM MOHATUHN «IIpeoOpa3oBanuey. [logodue.

JABukeHust

OceBas U LIeHTpalIbHAsE CHMMETPUs, TOBOPOT U NapajuienbHblil nepeHoc. KoMOnHanuu qBukeHui Ha TUIOCKOCTH U UX CBOMCTBA.

BekTopbI M KOOPAUHATHI HA IJIOCKOCTH

BexTopsl

[TonsiTHE BEKTOpA, NEHCTBUSI HAJl BEKTOPAMH, UCIIOIb30BAHNE BEKTOPOB B (PU3HUKE, Pa3I0KEHUE BEKTOPA Ha COCTABIISIONINE, CKATSIPHOE IPOU3BEICHHE.

Koopaunatsi

OcCHOBHBIE TIOHATHS, KOOPAWHATHI BEKTOPA, PACCTOSTHUE MEX Ty ToukamMu. KoopAMHATHI cepeiuHbI OTpe3Ka. Y paBHEHUS GUTYp.

[IpuMeHeHne BEKTOPOB ¥ KOOPAMHAT JUIS PELICHUs IPOCTEUINX T€OMETPUYECKUX 3a]1a4.

Hcropust MaTeMaTHKHU

Bo3HuKHOBEHME MaTeMaTUKU KaK HayKH, 3Tarbl ee pa3BUTHs. OCHOBHBIE pa3/ieibl MAaTEMaTUKU. Boljatomyecs MaTeMaTuKU U UX BKJIAJ] B pa3BUTHE HAYKHU.

BeckoHeuHOCTh MHOXKECTBA MPOCTHIX unces. Yucna U AnuHBL OoTpe3koB. ParuonansHble uncna. IlotpeOHOCTh B mppanuoHanbHbIX yucnaax. Ikoma
[Tudaropa

3apoxeHue anredpsl B Heapax apudmeruku. An-Xopesmu. Poxnenne 6ykBenHoi cuMmBonuki. [1. depma, @. Buer, P. Jlekapt. McTopus Bompoca o
HaX0XXJIeHUH (HOopMyI KOpHel anredpandyeckux ypaBHeHHH crenenel, 6onbimux yeteipex. H. Tapranes, Ix. Kapnano, H.X. AGens, 3. INanya.

[TosiBneHne MeTo1a KOOPAWHAT, MO3BOJISIOLIETO MEPEBOJUTh T'eOMeTpUYecKre 00beKThl Ha s3bIK anreopsbl. [losBnenue rpadukos ¢pynkuuit. P. Jlexapr,
1. ®epma. ITpumepsl pa3auYHBIX CUCTEM KOOPIAUHAT.

3amaua Jleonapyo [Iu3anckoro (PuboHawun) o Kpoiaukax, yncia @ubonauyu. 3aqada o maxmMaTHon Jocke. CXOAMMOCTh T€OMETPUUECKON MPOTPECCHH.

Hctoku Teopun BEpOATHOCTEM: CTpaxoBoe /1el1o, azapTHbie Urpkl. I1. @epma, b.Ilackans, . bepuynnu, A.H.Koamoropos.

Ot 3emnenenust k reomerpuu. Iludarop u ero mkona. Panec, Apxumen. Ilnaton u Apucrorens. [locTpoeHne MpaBHWIBHBIX MHOTOYTOJIbHUKOB.
Tpuccekuus yrna. Ksagparypa kpyra. Y nioenue ky6a. Mcropus uncna n. 3onotoe ceuenue. «Hauana» Esknupna. JI Ditnep, H.M.Jlob6aueBckuii. ctopus nstoro
IIOCTYJIaTa.

I'eomerpus u uckyccrBo. I'eomeTpuyeckre 3aKOHOMEPHOCTH OKPYKAIOIIETO MUPA.
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ActpoHomus u reomerpus. UTo u Kak y3Hanmu AHakcarop, OpatocheH u Apucrapx o pazmepax Jlynsl, 3emau u Connna. Paccrostaust ot 3emiu 110 JIyHbI
u Connua. M3mepenue paccrostnust ot 3emiu 10 Mapca.

Poub poccuiickux yueHsIx B pazButuu Mmatematuku: JI. Ditnep. H.U. JloGaueBckuid, [1.J1.Yebsie, C. Koanesckas, A.H. Konmoropos.

Marematuka B pazButuu Poccun: Iletp I, mkoma mMaremaTudeckux ¥ HaBUTAIIKUX HaAyK, pa3Butue poccuiickoro ¢uora, A.H. KpeuioB. Kocmuueckas
nporpamma u M.B. Kenapimi.

TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc (68 yacos)

Homep Conep:xanue maTepuaja KoamnuecTBo
naparpaga 4acos

BBoaublii ypok. Uro Takoe reomerpus? 1
I'masa I. HayaibHble reoMeTpHUYeCKUe CBEACHUS 10

1,2 [Ipsimas u otpe3ok. JIyu u yroin 2
3 CpaBHEHHME OTPE3KOB U YIJIOB 1
4,5 W3mepenne orpeskos. M3amepenue yrios 2
6 [lepnenquKkynsipHble IPSIMbIE 2
Pemnrenue 3amau 2

KonTtpoJsbHas padora Nel 1
I'nasa I1. TpeyroanbHuku 18

1 IlepBbIil IpU3HAK PAaBEHCTBA TPEYTOJbHUKOB 3
2 MenuaHbl, OUCCEKTPUCHI M BHICOTHI TPEYrOJIbHHUKA 3
3 BTopoii u TpeTuii IpU3HAaKU paBeHCTBA TPEYTOJbHUKOB 5
4 3aiau Ha NOCTPOEHHUE 2
Pemenne 3amau 4

KonTtposabHas pabora Ne2 1

I'nasa I1I. ITapajyienbHbIe IpsiMbIe 11

1 [Ipu3HaKy napaJIeIbHOCTH JIBYX MPSMBIX 3
2 AKcHOMa napajulIeIbHbIX NPSIMbIX 3
Pemrenue 3anau 4

KonTtposnbHast pabota Ne3 1

I'naBa IV. CooTHOLIEHHSI Me KTy CTOPOHAMM M YIJIAMM TPeyroJIbHUKA 21

1 ‘ CymMa yriioB TpeyroJibHUKa 2
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CooTHOIIEHNS MEX/1y CTOPOHAMU M YITIAMU TPEYTroJIbHUKA

KonTposbHasi padora Ne4

(O]

[IpssMOyTONIBHBIE TPEYTOJIbHUKH

[TocTpoeHue TpeyroiabHUKa 0 TPEM IEMEHTaM

Pemrenue 3anau

KonTtponbHast pabora Ne5

AHaM3 KOHTPOJIBHOM pabOTHI

HOBTOpeHI/Ie. Pemenue 3aga4

N == R ==

8 kuacc (68 yacos)

I'naBa V. YUeTbIpEéXyrojabHUKH

—

MHOroyrojabHUKN

[lapamenorpamm u Tpamneuus

[TpsiMOyTOIBHHK, pOMO, KBaapaT

Pemenue 3agau

KonTtpoJsbHas padora Nel

I'masa VI. Ilnomaanb

—

IInomans MHOTI'OYTI'OJIbHHUKaA

[Inomaau napasienorpaMma, TPEYrobHUKA U Tparnenuu

IToBTOpeHue: Buasbl u cBONCTBA YIJ10B, IPU3HAKH PABEHCTBA TPEYTrOJIbHUKOB, BUJbI H
CBOIICTBA TPEYIroJIbHUKOB

Teopema ITudaropa

Pemenue 3agau

KonTtpoabHas pabora Ne2

I'nmaBa VII. Iloqo0HbIe TPEYTrOJbHUKH

—

Onpenenenre n0/100HBIX TPEYTOJIBHUKOB

[Tpu3Haku no100usi TPEYrONbHUKOB

KonTponbhas padorta Ne3

W

HpI/IMCHCHHC I'[OI[OGI/I}I K JOKAa3aTCJILCTBY TCOPEM U PCHICHUIO 3a1a4

COOTHOIIEHNsI MEKly CTOPOHAMM U YIIIAMH NPSIMOYTOJIBHOTO TPEYTOJIbHUKA

KonTpoJsbHas paGora Neq4

I'nasa VIII. Okpy:xkHOCTH

—

KacarenbHas K OKpyKHOCTH

HeHTpaJ'ILHLIC W BIIMCAHHBIC YI'JIbI

quBIpe 3aMC€YaTCIbHBIC TOYKHN TPECYT'OJIbHHUKA
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4 BrnivcanHas u onucaHHasi OKPY>KHOCTH
Pemrenue 3anau

KonTtpoJsbHasi pabora Ne§

I'naBa IX. BekTopsbl 10
[TonsiTue BexkToOpa

CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB

3 YMHOK€EHUE BEKTOpa Ha 4yncio. I[puMeHeHne BEKTOPOB K PELLICHUIO 33124

HOBTOieHI/Ie. Pemenue 3aga4

IloBTOpEHUE 2

I'masa X. Metoa KoopauHaT 15
Koopaunatsl BekTopa 3
2 [Ipocreiimme 3a7a4u B KOOpIMHATAX 4
3 YpaBHEHHUsI OKPYKHOCTHU U ITPSIMOI 4
3

1

— (N W

—

[\

00| WO

—

Pemenue 3agau
KonTtpoJsbHas padora Nel
I'maBa XI. CooTHOLIEHHS MKy CTOPOHAMM M YIJIaMH TpeyrojbHuka. CkanspHoe 16
NPOM3BeIeHHe BEKTOPOB

ITosTOopenne: 1. [Indaropa, npusHAKH paBEeHCTBA M 0J00Hs TPEYrOJIbLHUKOB
CuHyc, KOCUHYC, TAHT€HC, KOTAHI€HC YIJIa

CooTHOIIEHUS MEX/1y CTOPOHAMU U YTJIaMH TPEYroJIbHUKA

3 CxkasisipHO€E TPOU3BEICHNE BEKTOPOB

Pemenne 3amau

KonTtposabHas pabora Ne2

I'nasa XII. /IiuHa OKPYKHOCTH U IJIOIIAb KPyra

[IpaBriIbHBIE MHOTOYTOJIBHUKHU

2 JUIMHa OKpY>KHOCTH M IIJIOLIa/1b Kpyra

Pemenue 3agau

KonTtpouabHas pabora Ne3

I'nasa XIII. /IBukeHus

1 [TonsiTvie NBUKEHUS

[TapautenpHBIN IEPEHOC U TOBOPOT

Pemrenue 3agau

KonTtpoJsbHnas padora Ne4

p—

\S]

— =AW

[y
[\®]

—

[ N N N I I I I N N
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I'masa XIV. HayanbHbIe CBeICHUSA U3 CTEPEOMETPHHU

—

MHOrorpaHHUKN

Tesa ¥ NOBEPXHOCTH BpalICHUS

00 akcuomax IIAHUMETPHUH

IToBTOpenue. Penmenune 3axaq

WA~
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