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1. Ilnanupyemble pe3y/abTaThl OCBOEHHMS Y4eOHOI0 MpeaMeTa
JIMYHOCTHBIE PE3yJAbTATHI:
1) ¢opMupoBaHHEe OTBETCTBEHHOTO OTHOWICHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH
oOydaronmxcss K CaMOPa3BUTHIO M CaMOOOpPA30BAaHUIO HA OCHOBE MOTHBAIMH K OOYYCHHUIO H
MO3HAHUIO, BBHIOOPY AajbHelero oOpa3oBanus Ha 0a3e OPUEHTUPOBKU B MUpe mpodeccuii u
npo(ecCHOHANBHBIX ~ NPEANOYTEHUH,  OCO3HAaHHOMY  TIOCTPOCHHMIO  HMHIMBUAYaJIbHOU
00pa3oBaTeIbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MIO3HABATEILHBIX HHTEPECOB;
2) ¢dopmHupoBaHHE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHKH;
3) ¢gopmupoBaHNE KOMMYHHKAaTHBHOH KOMIETEHTHOCTH B OOIIEHHMH M COTPYAHHUYECTBE CO
CBEPCTHUKAMHM, CTAPIIUMH M MIIAAIIUMH B 00pa30BaTeIbHON, OOIIECTBEHHO IOJIE3HOH, y4eOHO-
HCCIIEI0BATENILCKOM, TBOPUECKOH U APYTUX BUIAX JACATEIHHOCTH;
4) yMmeHue SICHO, TOYHO, TPAaMOTHO H3JlaraTh CBOM MBICIIM B YCTHOW W NUCHMEHHOW peuH,
MMOHMMATh CMBICT ITOCTABJICHHOW 3aJ[au¥, BRICTPAMBATh apTyMEHTAIUIO, IPHBOJUTH PUMEPHI U
KOHTPIIPUMEDHI;
5) KpUTHYHOCTH MBIIUICHHUS, YMEHUE PACIIO3HABAThH JIOTHYECKH HEKOPPEKTHBIC BBHICKA3bIBAHUS,
OTJINYATh THUMOTE3Y OT (haKTa,
6) KpeaTUBHOCTh MBINUICHUS, WHUIMATUBY, HAXOJYUBOCTh, AKTHBHOCTh TPH DPEHICHUU
TeOMETPUYECKUX 33]1ad;
7) yMeHHE KOHTPOJIUPOBATH MPOIIECC U Pe3yIbTaT yd4eOHOW MaTeMAaTHIECKOH NI TeTLHOCTH,
8) crocoOHOCTH K SMOIIMOHAILHOMY BOCHPHSATHIO MAaTEMaTHYECKUX 00OBEKTOB, 3314, PEIICHUH,
paccyxJICHHI.

MerTanpeMeTHbIe Pe3yIbTaThL:

PerynasituBubie YY /|

1. YMeHnue camMoCTOATETBLHO ONpEAesATh Ieiu OoOydeHHus, CTaBUTh W (POpMyIUpOBaTh
HOBBIE 33/1a4H B yueOe U MM03HABATEIbHOMN JeSITeIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECH! CBOEH
MMO3HABATENBHOM JIeATeTbHOCTH. OOYyJarOIINIICS CMOXKET:
® aHAJIM3HPOBATh CYIIECTBYIOIINE U IJIAHUPOBATh Oyayiue oOpa3oBaTelibHbIE PE3YIbTaThI;
® UICHTU(UIIMPOBATH COOCTBEHHBIC MPOOJIEMBI U OTIPECIIATH TJIABHYIO TPOOIEMY;
® BBHIIBUraTh BEPCHM pelIieHHs] MpoOiembl, (OpMyIupoBaTh TUIOTE3bl, PEIBOCXUIIATDH
KOHEYHBIN Pe3yNbTar;
® CTaBUTHh IeJIb JCSITENBHOCTH Ha OCHOBE OIPEAEICHHOW MpOoOJIeMbl M CYILIECTBYIOIINX
BO3MOJKHOCTEH;

e (dopMynupoBarh yueOHbIE 3a]]a4l KaK LIark JOCTHKEHUS MOCTaBICHHOMN 1eJIU ASITeIbHOCTH;
e 00OCHOBBIBAThH 1IEJI€BbIE OPHUEHTUPHI M MPUOPUTETHI CCHUIKAMH Ha LIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTMUECKYIO MOCIEA0BATEIHHOCTD I11aroOB.

2. YMeHHe CaMOCTOSITENIbHO IIJIaHUPOBaTh IIYTH JOCTHIKEHHUS IeJei, B TOM 4YHUCIe
albTepHATUBHBIE, OCO3HAHHO BbIOUpaTh Hanbosee 3(hpekTuBHBIE CIOCOOBI pelIeHHs YIeOHbBIX U
MOo3HAaBaTEeNbHBIX 3a/1a4. OOyJalonINiicss CMOXKET:

e oOmpenensTh HEOOXOAMMbIE ACHCTBHUE(S) B COOTBETCTBUM C YUEOHOW W MO3HABATEIbHOMN
3a/laueil U COCTABISAThH AITOPUTM UX BBITIOJTHEHHUS,

e 00OCHOBBIBATh M OCYIIECTBISATH BbIOOP HambOonee 3()(PEeKTUBHBIX CIOCOOOB pEIICHHUS
y4eOHBIX U MMO3HABATEIbHBIX 33/1aY;

® OMNpeAensTh/HaXOqUTh, B TOM YHCIE€ U3 TMPEJIOKEHHBIX BapHAHTOB, YCIOBUS s
BBITIOJTHEHUS Y4eOHO U MMOo3HABaTENbHOM 3aauu;

e BHIOMpaTh U3 MPEUIOKEHHBIX BapUAaHTOB U CaMOCTOSTEIBHO MCKATh CPEICTBA/pecypchl IS
pelIeHns 3a/1a4K/I0CTIKEHUS 1eNH;

® COCTaBIIATH IUIaH pelIeHUs MPoOIeMbI (BBITMIOTHEHUS TPOEKTa, MPOBEACHUS UCCIIEIOBAHUS);

® OMpeeNsTh MOTCHIUATbHBIC 3aTPYIHEHHSI TIPU PEIICHUH YUeOHOW U MO3HABATEIHHON 3a/1aun
Y HAXOJWTh CPEJICTBA I UX YCTPAHEHHUS;

® OMHCHIBATH CBOW OMBIT, OGOPMIISii €ro AJs Mepefadd APYTUM JIIOASIM B BHUAE TEXHOJIOTHH
pelIeHUs MPaKTUYECKHX 3a71au OTPEIeIEHHOTO KJIacca;




® IUIAHUPOBATh U KOPPEKTUPOBATh CBOIO MHAMBHUAYAJIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCHTH CBOM JCHCTBUS C IJIAHUPYEMBIMU PE3yJbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JEATEJIBHOCTH B IPOLIECCE AOCTHIKEHUS pe3yJbTaTa, OINPEAEIsATh CIHOCOObI
NEWCTBUH B paMKax MPEIOKEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTHPOBATH CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHSIOMIEHCS cuTyaruei. OO0ydaronuiicss CMOKET:
® OIpeAesaTh COBMECTHO C IE€JaroroM U CBEPCTHUKAMU KPUTEPUU IIJIAHUPYEMBIX PE3yJIbTaTOB
U KpUTEPUU OLIEHKH CBOEH yueOHOI e TeNbHOCTH;
® CHCTEMATHU3HpPOBaTh (B TOM YHCIE BbIOMpATh NPHUOPUTETHBIE) KPUTEPUU ILIAHUPYEMbBIX
Pe3yJIbTaTOB U OLIEHKU CBOEH NESATENbHOCTH;

e oTOMpaTb WHCTPYMEHTHI JJIsl  OLCHHWBAHWS CBOCH  JEATENBHOCTH, OCYIIECTBIIATH
CaMOKOHTPOJIb CBOEH JESITEIbHOCTU B paMKax MPEAI0KEHHBIX YCIOBHUM U TpeOOBaHMIA;

® OIICHUBATh CBOIO JESATENIbHOCTb, APIYMEHTHPYS HPUYMHBI JOCTUKEHHUS WU OTCYTCTBUS
IJIAaHUPYEMOTO Pe3yibTara;

® HaXOJWUTh JIOCTATOYHBIE CPEICTBA JJISi BBINOJHEHHS Y4EOHBIX NEHCTBUN B HM3MEHSIOIIEHCS
CUTYAI[MU W/WIJIN IIPU OTCYTCTBUHM IJIAHUPYEMOTO pe3yJbTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHUBBI B TEKYIIYIO IESITEIbHOCTh HAa OCHOBE
aHaJlu3a W3MEHEHWH CUTyalluu Ui TOJY4YeHHs  3aIUIaHUPOBAHHBIX — XapaKTEPUCTHUK
MPOAyKTa/pe3ynbTaTa.

4. YMeHHe OIICHWBATh TMPaBUJIBLHOCTh BBHITIOJIHEHUS YYeOHOW 3ajadd, COOCTBEHHBIE
BO3MOJKHOCTH e pemieHus. OOyJarommiicss CMOXKET:
® OMNpeAensiTh KPUTEPUU MPaBUILHOCTH (KOPPEKTHOCTH ) BBITIOJIHEHUS y4eOHOM 3a1auu;
® aHaAIM3UpPOBaTh M OOOCHOBHIBATH NPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTApUs IS
BBITIOJIHEHUS Y4eOHOH 3a1a4u;

e CBOOOJHO TOJB30BATHCS BHIPAOOTAHHBIMM KPUTEPUSIMH OLEHKHA M CaMOOIIEHKH, HCXOHs U3
LIeJIN ¥ UMEIOLINXCSI CPEJICTB, pa3ianyasl pe3yibTaT U CIocoObl 1eHCTBUIA;

® OLEHMBATh MPOAYKT CBOEH JEATEIBHOCTH IO 3aJaHHBIM W/WIM  CaMOCTOSATENIBHO
OTPEICICHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIEIIBIO ACATEIbHOCTH;

e 00OCHOBBIBaTh JOCTHKHMMOCTh ILIE€JIM BBIOPaHHBIM CIHOCOOOM Ha OCHOBE OIIEHKH CBOHUX
BHYTPEHHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

e (uUKCHPOBATh U AHATU3UPOBAThH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

5. Bnagenue oOcCHOBaMM  CaMOKOHTPOJIS, CAaMOOLIEHKM, IMPUHATHS ~ pELIeHUH U
OCYIIECTBJICHHSI OCO3HAHHOIO BbIOOpa B yueOHOM 1 no3HaBaTesIbHOW. OOyJaromuicss cMOXKeT:

e HaOuOJaTh U AHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO M IO3HABAaTEIbHYIO JIEATEIBHOCTh U
NEeATeNbHOCTb JPYruX 00y4arouxcsl B Ipolecce B3aUMOIIPOBEPKH;

® COOTHOCHUTh pealibHble M IIJIAHUPYEMble pe3yibTaThl HMHIMBHUIYaJIbHON 00pa30BaTelIbHOM
JESITEILHOCTH U JIEJIaTh BBIBOJBL;

® [PUHUMATH PEIICHUE B yUeOHOM CUTYaIlMM U HECTH 3a HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENIbHO ONpPEAENATh NPUUUHBI CBOETO yCII€Xa MM HeyclleXa U HaXOIUTh CIOCOObI
BBIXOJ]a U3 CUTYallUH HEYCIIEXa;

® PETPOCIEKTUBHO OIpeNeNATh, Kakue JeHCTBUS MO peleHHI0 Y4eOHOW 3ajauu  HIu
napamMeTpel 3TUX JEeMCTBUH MpHUBEIM K MOJNYyYEHHIO HMEIOIIErocs MpoJayKTa YydeOHOH
JESITEIbHOCTH.

Ilo3HaBaTenbHble YY ]I

6. YMeHue omnpeaensTh MOHATHA, CO3AaBaTh OOOOIIEHMs, yCTaHABIMBATh aHAIOTHH,
KIIaCCU(HUITMPOBATh, CAMOCTOSATEIHHO BBIOMPATh OCHOBAaHUS M KPUTEPUU JUIS KIIacCU(UKALINU,
YCTaHABIMBATh IMPUYMHHO-CIEACTBEHHbIE CBS3M, CTPOUTH JIOTMYECKOE paCCyKIECHUE,
YMO3aK/II0uYeHre (MHIYKTUBHOE, TETYKTUBHOE, TI0 aHAJIOTHH) U JeTaTh BbIBOAbL. OOydaronuiics
CMOXET:
e T010HMpaTh CJOBA, COMOJYUHEHHBIE KIIOUYEBOMY CIIOBY, OMPEIENSIONINE €r0 MPU3HAKH H
CBOMCTBA,;
® BBICTPAUBATH JIOTMUECKYIO LEMOYKY, COCTOSIIYI) M3 KJIIOYEBOTO CIOBA U COIMOJYMHEHHBIX
€My CIIOB;



® BBIJCIATH OOLINI MPU3HAK JBYX WJIM HECKOJBKUX MPEIMETOB HIIU SIBICHUH U OOBACHATH UX
CXOJCTBO;
e 00BEOUHATH MPEIMETHl M SIBJICHHS B TPYMIBI MO ONPEACTICHHBIM NpPH3HAKaM, CPaBHUBATH,
KIIaCCU(UITUPOBATH U 00001aTh (PAKTHI U SIBICHUS,
® CTPOUTH PACCYKIEHHE OT OOIIMX 3aKOHOMEPHOCTEW K YAaCTHBIM SIBJIEHUSIM U OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
® CTPOUTHb PAacCyXJIEHUE Ha OCHOBE CpPaBHEHHUS INPEIMETOB M SIBJICHHM, BBLIEISS MPH 3TOM
oOIIre npu3HaKy;
® M3JIarath NOJYYCHHYIO0 HH(POPMAIHMIO, MHTEPIPETHPYS €€ B KOHTEKCTE pelIaeMoi 3a1auu;
® CaMOCTOSITEJIbHO yKa3blBaThb Ha MH(OpPMALMIO, HYXKIAIOIIYIOCS B IPOBEpKE, Mpeajararb U
MPUMEHSTH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH MH(POPMAIINH;
e OOBSACHATH CBSI3U U OTHOIICHUS, BBISBIISIEMBIE B XOJI€ TIO3HABATEIILHON M MCCIIEI0BATEIbCKON
NESITebHOCTH (TMPUBOJAUTH OOBSCHEHHE C W3MEHEHHEM (OpMBI IMPEACTaBICHUS; OOBACHSATH,
NEeTamu3upys Win 000011ast; 0ObSACHATD € 3aJJaHHON TOYKHU 3pEHMUS);
® BBIABISATH W HA3bIBAaTh NMPHUYUHBI COOBITHS, SBJICHUS, B TOM YHCJIE BO3MOXHBIE / Hamboiee
BEpOSATHBIC TPHYUHBI, BO3MOXHBIE TIOCIEJCTBUS 3aJaHHOW MPHYUHBI, CAMOCTOSTEIHLHO
OCYILIECTBJISISI IPUUMHHO-CJIEICTBEHHBIN aHaIN3;
e JjenaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO aHAJINM3a Pa3HbIX TOYEK 3pEHUs, MOATBEPKIaTb
BBIBOJI COOCTBEHHOM aprymMeHTaluen Uil cCaMOCTOSATENbHO MOJyYeHHBIMU JAHHBIMHU.

7. YMeHue co3/iaBaTh, IPUMEHSTH U IPEOOPa30BBIBATH 3HAKU ¥ CHMBOJIBI, MOJICIIA U CXEMBI
JUTSI pelieHrs yaeOHBIX U MO3HaBaTEIbHBIX 3a/1a4. OOyJaroIINiics CMOXKET:
e 0003Ha4YaTh CHMBOJIOM M 3HAKOM NPEAMET W/UIIH SBJICHUE;
® OMNpeAensaTh JOTHYECKHE CBSI3U MEXAY NpeaMeTaMu W/WIM SBICHUAMHU, 0003HaYaTh JaHHbBIE
JIOTUYECKHE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;
® CTPOWTH MOJICIIB/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4l U/WJIM CTIOCO0a €€ pelieHus;
e co3iaBaTh BepOalbHBIC, BEIIECTBEHHbIE M HWH(MOPMALMOHHBIE MOJIENH C BbIIEICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JIsi OMNpEeleNeHUs Ccrocoda peleHus 3aJadd B
COOTBETCTBUHU C CUTYallUEH;
e TpeoOpazoBbIBATh MOJIENU C LIEJBIO BBISBICHHS OOIIMX 3aKOHOB, OMpPENEISIONIMX AAHHYIO
MpeAMETHYIO 00J1aCTh;
® TIEPEeBOJUTH CIIOKHYIO MO COCTaBY (MHOTOACIEKTHYIO) MH(GOPMALIUIO U3 IpaUuuecKoro miu
(hopManu30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHUS B TEKCTOBOE, U HA000POT;
® CTPOUTH CXEMY, aJITOPUTM JAEUCTBHUS, UCIIPABIISTH WIIM BOCCTAHABINBATH HEU3BECTHBII paHee
QITOPUTM Ha OCHOBE UMEIOIIErocs 3HaHUs 00 00BEKTE, K KOTOPOMY IMPUMEHSIETCS allTOPUTM;
® CTPOUTH JI0OKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;
® aHANM3HPOBATH/peIEKCHPOBATh OMBIT Pa3padOTKW W pealu3aluud Y4eOHOTo IPOEKTa,
UCCIEeIOBaHUS (TEOPETHUUECKOT0, IMIIMPUUYECKOT0) HAa OCHOBE MPEIOKEHHONW MpoOIeMHON
CUTYaIiH, MIOCTaBJICHHON LIeNTN W/WIN 3aJJaHHBIX KPUTEPHEB OLIEHKU MTPOIYKTa/pe3ynbTaTa.

8. CwmpicioBoe ureHue. O0y4aronuiicss CMOXKET:
® HaxoAWUTh B Tekcre TpeOyemyro uHMopManuio (B COOTBETCTBUM C IIENIIMU CBOEH
JeSITEeNILHOCTH);
® OpUEHTHPOBATHCS B COJCPXKAHUM TEKCTa, IMOHMMATh LEJOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;
® YCTaHaBJIMBATh B3aMMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITUH, SBIEHUH, TPOLIECCOB;
® PpE3IOMUPOBATH INIABHYIO UCIO0 TEKCTA;
® KPUTHYECKU OLIEHUBATh COJIEpkKaHUe U POPMY TEKCTa.

9. Pa3BuTne MOTHBAIMM K OBJIQJICHUIO KYJIBTYpOW aKTHBHOTO MCIIOJIb30BaHMs CIOBAapeH u
JPYruX NOUCKOBBIX cucTeM. OOyJaromunicss CMOXKET:
® OIpeaesiTh HeOOX0MMbIE KITIOUEBbIE TIOMCKOBBIE CII0BA U 3alIPOCHI;
® OCYIIECTBJIATH B3aMMOAEUCTBHE C JIEKTPOHHBIMH TOUCKOBBIMU CUCTEMAMH, CJIOBAPSIMH;
¢ (GopMHpPOBATH MHOKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX MCTOYHHUKOB JUIsi OOBEKTUBU3ALIMH
pe3yIbTaTOB MOMCKA;



® COOTHOCHUTH MOJTYYCHHBIC PE3YyIbTaThl IOMCKA CO CBOEH JEATEIbHOCTBIO.

KommyHukatuBubie YY /|

10. YmMenue opraHm3oBbIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO NESATEIBHOCTH C
yUYUTEJIeM U CBEPCTHUKAMU; pabOTaTh MHIMBHIYaJIbHO U B TPYIIE: HAXOAUTH OOIIee perieHne u
paspemiatb KOH(QJIUKTHI HA OCHOBE COTJIACOBAHMUS MIO3UIIMIA U yU4eTa HHTEPECOB; (OPMYINPOBATH,
apryMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHE. OOyJaromunics CMOXKET:
® OMNpeesiTh BO3MOKHBIE POJIM B COBMECTHOM JIE€ATEIBHOCTH;
® UrpaTh OIPENEICHHYIO POJb B COBMECTHOM JIEATEIILHOCTH;
® [PUHHUMATH NO3MIMIO COOECEIHMKA, NMOHUMAs MO3UILUIO JPYroro, pasjivyaTb B €r0 peyu:
MHEHHE (TOUKY 3pEHUSs), JOKA3aTeIbCTBO (APIrYMEHTHI), ()aKThl; TUIIOTE3bl, aKCHOMBI, TEOPHU;
® OIpenensiTh CBOM JCUCTBUS W JICHCTBHA TAapTHEpA, KOTOpPBIE CIIOCOOCTBOBAIM HIIH
MPEMSITCTBOBAIYU MPOJAYKTUBHON KOMMYHHKAIINH;
® CTPOUTH MO3UTHBHBIE OTHOLLIEHUS B IIpoliecce yueOHOM 1 O3HABATENIbHOM 1A TENbHOCTH;
® KOPpPEKTHO M apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pPEHHUS, B JIUCKYCCHUM YMETh
BBIJIBUTaTh KOHTPApryMEHThl, MepedpazupoBaTb CBOIO MbICHb (BIaJ€HUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);
® KPUTHYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIpHU3HaBaTh
OomM1O0YHOCTh CBOETO MHEHHUS (€CIIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

e qpeJularaTh albTEPHATUBHOE pelIeHHE B KOH(MIMKTHON CUTYaIUH;

® BBIIEIATH OOIIYIO TOUKY 3pE€HUS B JUCKYCCUU;

® JIOrOBapUBaThCS O MPaBUJIAX M BOMpOcax /sl OOCYK/IE€HUS B COOTBETCTBUU C IMOCTaBJICHHOMN
nepes rpymnmnou 3agayei;

® OpraHM3oBbIBaTH Y4yeOHOE B3auUMOJIEHCTBME B TIpymne (omnpeaensT oOuue e,
pacnpeensiTh poju, I0roBapuBaThCs APYTr € APYTOM U T. [1.);

® YCTpPaHATb B paMKax Juajiora pas3pbiBBl B  KOMMYHHUKanuu, OOYyCIOBJICHHBIE
HETIOHMMaHHEM/HENPUSATHEM CO CTOPOHBI coOeceqHMKa 3amadd, (OPMBI WU  COJEP KaHUS
JManora.

11. YMmeHue OCO3HAHHO HCIIOJNB30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadei
KOMMYHHMKAIIH JUTsl BBIPAKEHUS CBOMX YYBCTB, MbICJIEH U MOTpeOHOCTEN AJIs MIIAHUPOBAHUS U
peryiasiiud CBOEH JEATENbHOCTH; BJIAJICHUE YCTHOM M MUCBMEHHOM PEYb), MOHOJIOIMYECKOM
KOHTEKCTHOU peubto. OOyUJaromuicsi CMOXKET:

e OmpeAensaTh 3a7ja4y KOMMYHHKAIIUU U B COOTBETCTBUHU C HEil OTOUpATh pedyeBble CPEICTBA;

e oTOMpaTh M HCIOJNB30BaTh pPEUEBbIE CPEACTBA B Mpollecceé KOMMYHUKAIMM C APYTUMU
JIOJIbMU (JIMAJIOT B Mape, B MaJol TpyIime u T. 1.);

® NPEICTAaBIATh B YCTHOM WM NUCHbMEHHON (opMe pa3BepHYThIM IUIaH COOCTBEHHOM
NEeSATENbHOCTH;

e CoOMI0AaTh HOPMBI IMyOJIHMYHOMN pedH, perjaMeHT B MOHOJIOTE€ U JUCKYCCHH B COOTBETCTBHH C
KOMMYHUKATUBHOM 3aJ1a4eil;

® BBHICKa3bIBaTh M OOOCHOBBIBATH MHEHHUE (CYXICHHE) W 3alpalluBaTh MHEHHE MapTHEpa B
paMKax quaora;

¢ TPUHUMATH PEIICHHE B XOJI AUAJTIOTa U COTJIACOBBIBATH €r0 C COOECETHIUKOM;

® CO371aBaTh INHCBMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C MCIIOJIb30BAHHEM
HEOOXOAUMBIX PEUYEBbIX CPE/CTB;

® CIIOJIb30BaTh BepOalibHbIE CpeJCTBA (CpEJCTBA JIOTMUYECKOH CBSI3M) JJsl  BBIJIEJIECHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYILICHHUS;

® JCIOJBb30BaTh HeBepOabHbIE CpeacTBa WIH HarJIsJHbIe Marepuasbl,
MO/IrOTOBJICHHBIE/OTOOpAHHBIE 1101 PYKOBOJCTBOM YUUTEIS;

e JjenaTh OLICHOYHBIM BBIBOJ O JOCTMIKEHMM II€JIM KOMMYHHUKAlUU HEMOCPEICTBEHHO IOCIE
3aBepILEeHUS] KOMMYHUKAaTHBHOT'O KOHTAKTa M 0OOCHOBBIBATH €TO.

12. ®opmupoBaHrMe U  pa3BUTHE KOMIETEHTHOCTM B  00JacTW  HCIOJIb30BAHUS
MH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHoIoru# (nanee — UKT). Obyuarommiics CMOXKeT:



® [IeJICHAIIPABICHHO HMCKAaTh M UCIIOJIb30BaTh WH(MOPMALMOHHBIE PECYpChl, HEOOXOAUMBIE IS
pereHus yueOHbIX M MPaKTHYECKHUX 33a4 ¢ moMoInbto cpeacts UKT;

e BBHIOMpATh, CTPOUTH U UCIOJB30BaTh a/IEKBaTHYIO WH(MOPMALMOHHYIO MOJENb IS Teperadn
CBOMX MBICIICH CPEICTBAMH €CTECTBEHHBIX U (DOPMAIIbHBIX S3BIKOB B COOTBETCTBUU C YCIOBHSIMU
KOMMYHHUKaIWH;

® BBIJCTATh HH(POPMALMOHHBIA acTeKT 331a4H, ONEPUPOBATh JAHHBIMHU, UCIOJIb30BATH MOJIEIb
peuieHus 3a1auu;

® JCIIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJOIMHM (BKJIIOYass BHIOOp a/JEKBATHBIX 3a/a4e
MHCTPYMEHTAJIBHBIX  MPOTPAaMMHO-AaNIapaTHbIX CPEACTB U CEPBUCOB) JJIs  PELICHUS
WHPOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX Y4YeOHBIX 3a7a4, B TOM 4YHCIIC: BBIYUCICHHE,
HalMCaHUe MHCEeM, COUMHEHUH, JOKIIaI0B, pedepaToB, CO31aHNE IPE3CHTAMI U Jp.;

® JCMOJIb30BaTh HHPOPMALMIO C YUETOM 3TUUYECKUX U IIPABOBBIX HOPM;

e co3/AaBaTh MH(OPMALMOHHBIE PECYPCHI PA3HOTO THMA U Ul Pa3HbIX ayAUTOPHi, coOmoaaTh
MH(OPMALMOHHYIO TUTHEHY U ITpaBUia THPOPMAIIMOHHOM 0€3011acHOCTH.

IIpeameTHBIE pe3yIbTaThl:

BoinyckHUK HayyuTcsi (/151 MCNOJIBL30BAaHUSI B NOBCEJIHEBHOH :KU3HM U olecrevyeHHs
BO3MOKHOCTH yCHEIIHOT0 NMPOA0I:KeHUs 00pa3oBaHusi Ha 6a30BOM YPOBHe)

TekcToBBIE 321291

e PemaTth HECIIOKHEBIE CIOJKETHEIE 3aa4y pas3HbIX THUIIOB;

® CTPOWTH MOJIENb YCIOBHS 33Aaddl (B BUAE TaOJHIIBI, CXEMBI, pUCYHKAa WM ypaBHEHHS), B KOTOPOU
JaHbl 3HAYCHUA ABYX U3 TPEX B3aUMOCBA3aHHBIX BEJIMYUH, C LCIbIO ITOMCKA PCIICHUA 3a1a4u,

® OCYIIECTBIATH CIIOCO0 MOKMCKa PEIIeHHs! 33aJ]add, B KOTOPOM PacCyXJIEHHE CTPOUTCS OT YCIOBHS K
TpeOOBAHUIO WM OT TPEOOBAHUS K YCIIOBHIO;

® COCTaBJIATH IIJIaH PEHICHUA 3aJa4u,

® BBIJICIATH OTallbl PEHICHUA 3aJa4u,

® HMHTCPHPECTUPOBATE BBIYUCIUTCIBHBIC PE3YJIbTATBI B 3aaad€, HCCICAOBATH IIOJTYUCHHOC PCIICHUC
3a/1a4u;

® pfuiaTth 3aJa4d PasHbBIX THUIIOB, CBA3BIBAIOIINX BECIIWYUHBI, BBIACIATHL O3TH BCIWYMHBI U1 OTHOLICHUA
MCXOY HUMHU,

® pelIaTh HECIOXKHBIE JOTHUECKUE 3a/1a4l METOJOM PACCYXKJIECHUMN.

B noBceHeBHOM KM3HU U NIPU U3YyYE€HUM APYTUX MPeAMETOB:

® BBIJIBUraTh TUIOTE3bl O BO3MOXHBIX MPEACIbHBIX 3HAUYCHUSX MCKOMBIX B 3aJlay€ BEIMYUH
(menaTh MPUKUIIKY).

Harasignasi reomerpus

® pacrno3HaBaTh Ha 4YEpPTEkKax, PUCYHKAX, MOJCISAX W B OKPYXKAIOIIEM MHUPE IUIOCKHE U
MIPOCTPAHCTBEHHBIC TEOMETPUUYECKUE (PUTYPHI;

® pacro3HaBaTh Pa3BEPTKU Kyba, MPSMOYTOIBHOTO Mapasieienureia, IpaBuiIbHON MHPaMUIbI,
UWIMHApPAa U KOHYCa; OMpeNeNsaTh MO JUHEHHBIM pa3MmepaM pa3BEPTKU (UTYPHI JTHHEHHBIC
pa3Mepsl camoii purypsl 1 Ha000pOT;

® BBIUUCIATH 00BEM MPSIMOYTOJIBHOTO Napasliesenuie/a.

I'eomerpuyeckne Gpurypsl

e OmnepupoBath Ha 6a30BOM YPOBHE MOHATUSMU T'€OMETPUUECKUX PUTYP;

® U3BIEKaTh MH(OPMAIMIO O TeOMETpUYecKHX (Urypax, MpeicTaBICHHYI0O Ha uYepTekax B
SIBHOM BHJIC;

® TPUMEHATH IJI PELIeHHUs 3a7ay reoMeTpudeckre (PakThl, eclu YCIOBUS UX MPUMEHEHHUS
3aJlaHbl B IBHOMU (hopMme;

e pemiaTh 337a4M Ha HAXOXKJCHHE TEOMETPHUUECKUX BEIMUMH M0 00pa3iiaM WM alroOpuTMam.

B noBcegHeBHOI KU3HM U TP M3YyYEHHUH JAPYTUX PeAMETOB:

® JCTONB30BaTh CBOMCTBAa TreoMeTpuYecKuX (uryp mAns pelieHus THIOBBIX —3ajad,
BO3HHUKAIOIINX B CUTYyaIUSX MOBCEAHEBHOM KM3HU, 33]1a4 MPAKTUUYECKOTO COJIep KaHusl.
OTHoIEHHu




e OmepupoBarh Ha 0a30BOM YypOBHE NOHSATHSMHU: PABEHCTBO (GUTYp, paBHBIC (QUTYDHI,
PaBEHCTBO TPEYrOJIbHUKOB, NApajuIeIbHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTh IPSAMBIX, YIJIbI
MEXAY NPSAMbIMU, IEPIEHANKYIISP, HAKIOHHAs, IPOEKIUS.

B noBcegHeBHOM KU3HM U NPH U3YYEeHUH APYTUX NPeJIMeTOB:

® HCIIOJb30BaTh OTHOIICHUS JJId PCHICHU A HpOCTCﬁHIHX 3aJaa4, BOBHUKAIOINUX B peam)Hoﬁ JKH3HHU.
N3mepenust u BbIYMCICHUS

e BpINOJHATS U3MEPEHUE JIMH, PACCTOSIHUM, BEIMYUH YIJIOB, C IIOMOILBIO HHCTPYMEHTOB JUIS
M3MEPEHUH JIIMH U YIJIOB;

® MPUMEHATH (OPMYIBI EpUMETpa, IIOMEAAN U 00beMa, IJIOMAIH TOBEPXHOCTH OTIEIBHBIX
MHOTOTPaHHUKOB IPY BBIUMCIIEHUSIX, KOTJ]a BCE JAHHbIE UMEIOTCS B YCIIOBHH;

e npumMeHATh TeopeMy Iludaropa, 06a30Bble TPUrOHOMETPUUECKHUE COOTHOILEHHUS  JUIS
BBIUHCIICHUS JUIMH, PACCTOSTHUM, TUTOIIAACH B MPOCTEHUIINX CIIyYasX.

B noBcegHeBHOM KU3HM M NIPH U3YyYEHUH APYTUX NMPeJIMeTOB:

® BBIUUCIATH PACCTOSIHUSA HA MECTHOCTH B CTaHJAPTHBIX CUTYalUsX, IJIOMAAN B MPOCTEUIINX
Cllydasix, IPUMEHATh (GOPMYJIbl B MPOCTEUIINX CUTYaAI[USX B IOBCETHEBHOM KU3HU.
I'eomeTpuueckune nocTpoeHus

e l300paxarb TUIIOBBIE MIIOCKUE GUTYPHI U (GUTYPHI B MPOCTPAHCTBE OT PYKH M C HOMOIIBIO
MHCTPYMEHTOB.

B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

® BBINOJHATH MPOCTEUIINE TOCTPOCHHSI HA MECTHOCTH, HEOOXOIMMBIE B pEaJIbHOM JKU3HH.
I'eomeTpuuyeckue npeodpa3oBaHus

e Crpouts ¢purypy, CAMMETPUUHYIO JaHHON (DUTYpe OTHOCUTEIHLHO OCH U TOUKH.

B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

® pacIo3HaBaTh JBM)KEHHE OOBEKTOB B OKPYKAIOIEM MUDE;

® pacrno3HaBaTh CHUMMETPUYHBIE (PUT'YPBI B OKPYKAIOLIEM MHUPE.

BekTopbl H KOOPAUHATHI HA IVIOCKOCTH

e OmnepupoBarh Ha 0a30BOM YypPOBHE MOHATHUAMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YUCJIO, KOOPAUHATHI Ha INIOCKOCTH;

® OIpeneNaTh NPUOIMKEHHO KOOPAMHATHI TOYKH IO €€ M300paKEHHUI0 Ha KOOPAMHATHOM
IIJIOCKOCTH.

B noBcegHeBHOM KU3HHM U NIPH U3YYCHUH APYTUX NPEIMETOB:

® JCIOJB30BaTh BEKTOPHI I PEIICHUS IPOCTEHIIMX 3aJad Ha OIPEICIICHHE CKOPOCTH
OTHOCHUTEJIBHOTO JIBWKEHUS.

HcTropust MaTeMaTUKH

e OnucelBaTh OTHEJIBHBIE BBIJAIOIIMECA PE3YIbTAThl, IIOIYYEHHBIE B XOJ€ Ppa3BUTHS
MaTEMaTUKU KaK HAayKH;

® 3HAThb NPUMEPBl MATEMATUYECKUX OTKPBITUM M MX aBTOPOB, B CBA3M C OTEYECTBEHHOM U
BCEMUPHOW UCTOPHUEH;

® ITIOHMMATh POJIb MATEMAaTUKHU B pa3BuTHH Poccum.

MeTtoabsl MaTeMaTHKH

e BriOuparh NOAXOAALIMI  M3y4eHHBIH METOJ JUIsl  pellieHHs  H3YYEHHBIX  THIIOB
MaTeMaTUYECKUX 3aa4;

e [IpuBoguth IIPUMEPBI MaTEMaTUYECKUX  3aKOHOMEpPHOCTEN B OKpYKaIOILEeH
JNEVCTBUTEIBHOCTH U ITPOU3BEICHUAX HCKYCCTBA.

BbINyCKHHK MOJYYHT BO3MOKHOCTH HAYYHTHCH [JIsl  oOecredyeHHs] BO3MOKHOCTH
YCHELIHOTI0 NMPOA0JIKeHNsI 00pa3oBaHusi Ha 0a30BOM M yI1y0JICHHOM YPOBHSIX

TexcroBbIe 3a1a4U

o Pewamo npocmole U CJ0JHCHblE 3a0ayu PA3HbBIX MUNoeE, a makotce 3a0ayu NOGbLIUEHHOU mpy()Hocmu;

® UCNnO1b306ANb pA3HbIE KpadmKue 3anucu Kak MOOENU MEKCMO8 CAONCHBIX 3(10(19 ons noCmpO€eHUsl
NOUCKOBOU CXeMbl u pewernus 3(1()(11{,'

® paziuuams MoOelb MeKCma U MoO0elb peuleHus 3a0aiu, KOHCMpyupoeams K 00HOU MOOelu
peulenusi HeCONACHOU 3a0ayu pasHbie MOOeIU MeKCma 3a0aUil,



®  3HAMb U NPUMEHSAMb 00a CROCOOA NOUCKA peuleHust 3a0ay (om mpeho8anus K YCa08uo U Om yCciogus.
K mpebosaruro);

®  MOOenuposamv paccydicOenus npu NOUCKe peuleHus 3a0a4 ¢ NOMOWbIO epagh-cxemol,

®  8bIOEISIMb IMANDL PEULEHUS 3A0aUU U COOEPAHCAHUE KAXHCO020 IMAnd,

® yuemb GbIOUPAMb ONMUMAIBHLIL MEMmOoO peuleHUuss 3a0a4u U O0CO3HABAMb 6blOOp Memood,
Paccmampueams pasiuinble Menoobl, HaxXo00Ums pazHvle Peuenus 3a0ayu, eciu 603MONCHO;

®  QHATU3UPOBAMb 3aMPYOHEHUs NPU PeUleHUU 3a0al;

®  GLINONHAMb PA3IUYHbLE NPEe0bPA3068aHUSL NPEOTIONHCEHHOU 3a0ayU, KOHCMPYUPOBAMb HOBbLE 3a0aUU U3
O0anHOU, 8 MOM YUCAe 0bpamHuble;

® UHMEPNPemMUpPOB8AMb GbIMUCIUMENbHBIE PE3YTbIMamyl 6 3a0aue, UCCLe008ansb NONIYYEHHOe DeuleHue
3a0ayu;

®  QHATUZUPOBATL BCEBO3MOICHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUSL 0OEKMO8;

® pewamsv jlocudecKue 3a0auu PA3HbIMU CROCObAMU, 8 MOM uucie, ¢ 08YMs OIOKaAMU U C MpeMms
OI0KaAMU OAHHBIX C NOMOWBIO MAOIUY,

® 061ademb  OCHOGHWLIMU — MEMOOAMU  PEWeHUust  CIOJCEMHbIX — 3a0ay. nepebop  8apuanmos,
2eomempuieckuil, paguueckuil, NPUMEHSIMb UX 8 HOBbLX NO CPABHEHUIO C U3YUEHHIMU CUNYAYUSIX.

B noBcexHeBHOM KU3HU U NPU U3YYEHUU APYTUX NpPeIMeTOB:

® gbloeNAmb NPU peuleHul 3a0ay XapaKkmepucmuky paccmampueaeMoll 8 3aoaie cumyayuu,
OMIUYHbIE OM PeanbHblX (me, Om KOMOPuIX aOCMpPAaupo8aIucs), KOHCMPYUpPO8ams HOBblE
cumyayuu ¢ y4emom OImux Xapakmepucmux, 6 YACMHOCMU, NpU peueHuu 3a0ay Ha
KOHYeHmpayuu, y4umuléams ni0mMHOCMb 8euecmed,

® pewamsv U KOHCMPYUPOBAMb 3aA0A4U HA OCHOBE DACCMOMPEHUS. DEeanlbHblX Cumyayuil, 8
KOMOpbIX He mpeOyemcs MOYHbL bIYUCTUMENbHBLU Pe3YTbmam.

Harasinnast reomerpust

® BLIUUCTAMD 00BEMBL NPOCMPAHCIBEHHBIX 2€0OMEMPUUECKUX Dueyp, COCMABIEHHbIX U3
NPAMOY20JIbHbIX NAPALLEIENUNEO08,

® yenyoums u pazeums npeoCmasieHus 0 NPOCMPAHCMBEHHBIX 2e0MeMPUYECKUX pucypax;

® npUMeHAmMb NOHAMUE PA3BEPMKU 051 BbINOJHEHUS NPAKMUYECKUX PACUEMO8.

I'eomerpuueckne purypsl

o  Onepuposamb NOHAMUAMU 2EOMEMPULECKUX ueyp;

® u3NEKAMb, UHMEPNPEMUPOBAMsb U NPeodPaA306bI8aAMs UHGOOPMAYUIO O ceoMempudecKux gueypax,
npeoCcmasieHHyI0 Ha YepmedHcax,

® npuMeHAMb 2eomempuieckue hakmul 05l peuleHus 3a0a4, 8 Mom yucie, npeonoIa2aruux HecKoIbKO
a0 pewenus;

® opmynuposame 6 npocmenmux CIyuasax ceOUCMea u NPUsHAKU ueyp;

®  JoKa3bIBAMb 2COMEMPUHECKUE YINBEEPHCOCHUSL

® grademvb CMAHOAPMHOU KAdccupurayueli NI0CKUx guayp (mpey2oibHUK08 U 4emulpexy201bHUKO8).

B noBceaHeBHOI KU3HM U NIPH M3YyYEHHUH JAPYTUX NIPeAMETOB:

®  UCNONB308AMb CEOUCMEA 2COMEMPUUECKUX u2yp OJis peuleHus 3a0ay NPAKmu4ecko20 xapakxmepa
U 3a0ay U3 CMENCHBIX OUCYUNTIUH.

OTtHowmeHnst

e Onepuposamb NOHAMUAMU: PABEHCMBO (QuU2yp, pasHvle Queypvl, PABEHCMBO MPEY2ONbHUKOS,
napaierbHoCmy  NPSAMbIX, NEPREeHOUKVIAPHOCMb NPSAMBIX, Velbl MeNCOY NPAMbIMU, NePREeHOUKVIAD,
HAKJIOHHAS, NpoeKyus, nodobue gueyp, nodobHvle hucypsl, NOOOOHBLE MPEY2ONbHUKU,

® npumenamv meopemy Daneca u meopemy 0 RPONOPYUOHATLHBIX OMPE3KAX NPU PEUleHUU 3a0aY,

®  Xapakmepuzoeams 63AUMHOE PACNOTONCEHUE NPAMOU U OKPYHCHOCU, 08YX OKPYHCHOCHIEI.

B noBceHeBHOM KU3HHU M NIPU U3YYECHUM APYIUX MPeIMETOB:

® UCNoOnbL308aMb OMHOULEHUSL 0TI PEUEHUs 3A0aY, BO3HUKAIOWUX 8 PEATbHOU JHCUSHUL.

HN3mepeHus U BBIYHCTICHUS

o Onepuposams npedcmasieHusMu 0 OluHe, niowaou, obveme Kax eenuyuramu. Ilpumenams meopemy
Hugpazopa, hopmynst nrowaou, obvema npu peueHuy MHO2OUA208bIX 3A0dY, 8 KOMOPHIX He 6ce OaHHble
npeocmasiieHvl A6HO, A MpedyIom GblYUCIEHUL, Onepuposams 0onee WUPOKUM KOTUHEeCBOM QOopmyL
ONUHBL, NAOWAOU, 00beMa, GLIYUCIAMb XAPAKMEPUCTUKYU KomOuHayuti guzyp (oxpysicHocmel u
MHO20Y20NIbHUKOB) GbIYUCTANb PACCMOSHUAL MeNCOY hueypamu, NpUMeHsms mpueoHoOMempuiecKue
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Gopmynbl  Ons 6blMUCIEHU 6 0oNee  CNOJNCHBIX CIYHAsX, NPOBOOUMb GbIYUCICHUS HA OCHOBe
DABHOBETUKOCMU U PABHOCOCMABIEHHOCMU,

®  1POBOOUMb NPOCIbLE BLIYUCTIEHUS. HA 0ObEMHBIX MENax;

®  hopmynuposamov 3a0auu HA BbIYUCAEHUE OTUH, NIOWAOe U 0OBLEMOS U Peulams Ux.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  1POBOOUMb BLIUUCTIEHUS. HA MECMHOCMU,

®  npuMeHAMb QOPMYIbL NPU  BLIYUCTIEHUSX 6 CMEJCHbIX YUeOHbIX npeoMemax, 6 OKpyucaioujeil
OelicmeumenbHOCU.

I'eomeTpuueckue nocTpoeHust

o 306pasicams ceomempuuieckue Gueypbl no MmeKcmo8omy U CUMBOTbHOMY ONUCAHUIO;

®  C60000HO ONEPUPOBAMD YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTIONCHBIX CLVUASX,

®  GLINONHANMbG NOCMPOCHUSI MPEY2ONbHUKO8, NPUMEHSINb OMOETbHbIE MEeMOObl NOCMPOCHUT YUPKYIEM U
JUHEUKOU U NPO8OOUMb NPOCMEUE UCCTeO08AHUSL HUCTA PeUeHU,

® uz0bpadxcamv munogvie NIOCKUe Gueypbl U O0ObeMHble meld ¢ NOMOWBIO  NPOCMEUiUX
KOMNbIOMEPHBIX UHCMPYMEHMOS.

B noBceaHeBHOI KU3HHU ¥ MIPH U3YyYeHUH IPYTUX MPEIMETOB:

®  GLINONHAMb NPOCMelUe NOCIMPOCHUS. HA MECIHOCMU, HEOOXOOUMbLE 8 PEAbHOU HCUZHU,

®  OUYEHUBAMb PA3MEPbL PEATILHBIX 0OBEKMOB OKPYICAIOWE20 MUPA.

IIpeoGpazoBanus

o Onepuposamv NOHAMUEM OBUNCEHUS U NPeoOpaA308aHusi No0oOUs, 61ad0emv npuemami
nocmpoeHus Queyp ¢ UCHONb308AHUEM OBUICEHUN U NPeoOpa3’08anutl no0ooOus, NPUMeHsIMs
NoOJyYeHHble 3HAHUA U ONbIM NOCMPOCHUN 8 CMENCHBIX NpeoMemax U 8 peanbHblX CUMYAyusax
OKpYHCaIOWe2o Mupa,

® cmpoumsv Gueypy, N0OOOHYI0 OAHHOU, NOJL30BAMBC CBOUCMBAMU NOO0OUS 015 0OOCHOBAHUSL
ceolicme pueyp;

® NPUMEHAMb CBOUCMBA OBUMNCEHUN OJisl NPOBedeHUsT NPOCMeuux 000CHOBAHUL CBOUCME
pu2yp.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

® NIPUMEHAMb CBOUCMBA OBUNCEHUN U NPUMEHAMb NOO0OUE Ol NOCMPOEHUL U BbIYUCTEHUL.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

o Onepuposamv NOHAMUAMU 6EKMOP, CYMMA, PAZHOCMb 8EKMOPOS, NPOU3EEOCHUE 6eKMOPA HA YUCTO,
Yeon Medcoy GeKmopamu, CKAISPHOe NPOU3BeOeHue GeKmopos, KOOPOUHAMbl HA  NIOCKOCMU,
KOOpOUHAMbL 6EKMOPA;

®  GLINONHANb OCUCMEUsL HAO 6eKMOPAMU (COJNCEHUE, BbIYUMAHUE, YMHONICEHUE HA YUCTO), GbIYUCTANMb
CKaNsAPHOE NpouzeedeHue, Onpedeisimb 8 NPOCMENUX CLYUAsIX Y20l MeNCOy BeKMOPAMU, GbINOJIHIMb
PazNodiceHe 8eKMopa HA COCMABISIOWUe, NPUMEHSIMb NOJYYEeHHble 3HAHUSL 8 (DU3UKe, NOLb308AMbCS
hopmynoll bIMUCIEHUST PACCMOSHUSL MENHCOY MOYKAMU NO U3EECHIHBIM KOOPOUHAMAM, UCHONb3068AMb
ypasHenus uzyp 05 peueHus 3a0ay;

®  NPUMEHAMb 8EKMOPbL U KOOPOUHAMbL Ol PEULeHUs. 2eOMEMPUYECKUX 3A0ay HA GblYUCIeHUe OJUH,
yenos.

B noBcegHeBHOI KU3HHU U NIPH U3YYEHUH APYTUX MPeIMETOB:

®  UCNONB308aMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM Olisl peuienust 3a0ad no usuke, 2eozpaguu u
Opyeum y4eOHbIM RPeOMemaM.

Hcropust MmaTeMaTuKku

o Xapaxmepuzoeams 6K1AO GbIOAIOWUXCA MAMEMAMUKO8 8 pazeumue MamemMamuky U UHbIX
HayuHwlx obracmel;

® NOHUMAmMb POib Mamemamuxu 8 pazsumuu Poccuu.

Metoabl MATEMATHUKH

o cnonv3ys usyuenHvle Memoovl, NPOBOOUMb OOKA3AMENbCMBO, 8bINOIHAMb ONPOBEPAHCEHUE,

® guLIOUPaAMb U3VUEHHbIE MEeMOObl U UX KOMOUHAYUY OJisl peuleHUs MamemMamuieckux 3a0ay;

® UCNONB306AMb MamMeMamuyecKue 3HaHus 01 ONUCAHUSL 3AKOHOMEPHOCMeU 8 OKpYyicaloujell
0eticmeumenbHOCMuU U NPOU38e0eHUsX UCKYCCmed,

® npumMeHAmMb npocmeluiue NPOSPAMMHbIE CPEOCmBA U INeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmembl NpuU peueHuy MamemMamuyeckux 3a0ady.



2. Conep:xkanue y4eOHOro nmpeamera
Harasgnas reomerpusi.
Harnsanele mpencraBieHus O MPOCTPAHCTBEHHBIX (Urypax: KyO, HapayieNenuIie]l, mpusma,
nupamuia, map, chepa, Konyc, muauHap. Vzo0pakeHue npocTpancTBeHHBIX ¢uryp. [Ipumeps
ceueHuil.  MHororpanHuku.  [IpaBuwibHble ~ MHOrorpaHHvkd.  IIpumepbr  pa3BEpTOK
MHOTOTPaHHUKOB, LIWJIMH/PA U KOHYCA.
[Tonsitne o00bEMa; emuHUBl 00BEMA. OOBEM MNPAMOYTOJIBHOTO TapajuIeNenunena, Kyoa.
I'eomerpuueckue purypsl.
[Ipsimbie u yrasl. Touka, npsiMas, I0CKOCTb. OTpe3ok, ayd. Yrou. Buasl yrios. BepTukanbHbie
Y CMEXHbIE yIribl. buccekTpuca yria.
[lapannenpHble U nepecekaromuecs mnpsimele. IlepnenaukynspHsle mnpsimble. Teopembl 0
NapajuIeIbHOCTH U MEPHEHAUKYISIPHOCTH NpsAMbIX. [leprneHauKkynsp U HakJIOHHAs K MPSIMOM.
CepeMHHBIN EPIEHAUKYIIAP K OTPE3KY.
I'eomerpuueckoe mecTo Touek. CBOMCTBAa OUCCEKTPUCHI YITIa U CEPETMHHOTO MEePIEeHANKYISIpa K
OTpE3KY.
TpeyronbHuk.  BpicoTta, MenmaHa, OuccekTpuca, CpedHsisi JIMHUA  TPEYroJbHUKA.
PaBHOOeIpeHHbIE U PAaBHOCTOPOHHUE TPEYrOJbHUKU; CBOMCTBA M MpPHU3HAKU PAaBHOOEIPEHHOTO
TpeyroiapHuka. Ilpu3Haku  paBeHCTBa  TpPEYrojJbHUKOB. HepaBeHCTBO  TpeyroJibHHKA.
CooTHOIIEHNS MEX1y CTOPOHAMU U YTJIaMU TPEyroJIbHUKA.
Cymma yrioB TpeyrojibHuka. Buemnue yriel TpeyronbHuka. Teopema ®aneca. IlogoOue
TpeyroipHUKoB. Ilpu3naku momo6us tpeyronpHukoB. Teopema Ilugaropa. Cunyc, kocunyc,
TaHIE€HC, KOTAHIE€HC OCTPOrO yrja MpsIMOYroJIBHOIO TpeyrojpHuka M yrioB ot 0 mo 180°
MpHUBEJCHUE K oOcTpoMy yriy. PemieHue mnpsMOYrojbHBIX TpEyroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMysbl, CBS3bIBAIOIIME CHHYC, KOCHHYC, TaHI€HC,
KOTaHT'€HC OJJHOTO M TOTO e yria. PeleHue TpeyroJbHHMKOB: TeOpeMa KOCHHYCOB U Teopema
CHUHYCOB. 3aMeuaTelbHble TOUYKHA TPEYTOJIbHUKA.
UYeteipéxyronbHuk. [lapannenorpamm, ero cBOMCTBa WM Npu3HaKU. [IpsAMOYroJibHUK, KBajpar,
poMO, uX CBOMCTBa U MpU3HaAKU. Tpanerus, cpeaHss JMHUS TPaneIiy.
MHoroyronpHuK. Bpimykiible MHOTOYrojapHUKH. CyMMma yIjOB BBIITYKJIOTO MHOTOYrOJIbHUKA.
[IpaBHUIIBHBIE MHOTOYT'OJIBHUKH.
OxkpyxHocth U Kpyr. Jyra, xopna. Cektop, cerMeHT. LleHTpaibHbI yroJi, BOUCAHHBIA YroJ,
BEJIMYMHA BIIMCAHHOTO YyIya. B3auMHOEe pacnonoxeHue NpsMOM M OKPYKHOCTH, JABYX
okpyxHocTel. KacatenbHas u cekyias K OKpY»KHOCTH, UX CBOICTBA. BricaHHbIE U ONMCAHHbBIE
MHOTI'OYTOJIbHUKU. OKpPYKHOCTb, BIIUCAHHAsSI B TPEYrOJIbHUK, U OKPYKHOCTb, OIIMCaHHAsl OKOJIO
TpeyrojabHuKa. BriucaHHbIe 1 ONIMCAHHBIE OKPYKHOCTH MPAaBUJIBHOIO MHOTOYTOJIbHUKA.
I'eomerpuueckue npeodpazoBanus. [loustue o paBenctse guryp. [lonstue o ABMKEHUHU: OceBas
U LIEHTpalibHasg CUMMETPHH, NapauieibHbli mepeHoc, noBopot. [lonarue o nmogobuu ¢uryp u
TOMOTETHH.
[TocTpoenuss ¢ MOMONIBIO LUPKYJAS U JUHEHKH. OCHOBHBIE 33/1aud Ha IMOCTPOEHUE: JIeJICHUE
OTpEe3Ka IOMOJIaM; IMOCTPOCHHUE YIJIa, PAaBHOTO JAHHOMY; IOCTPOCHHE TPEYroJbHUKA MO TPEM
CTOpPOHAM; TIOCTPOCHUE TMEPHEeHAUKYIApa K MPSIMOii; MOCTPOEHUE OMCCEKTPUCH yIiia; JeJICHHE
OTpPE3Ka HAa N PABHBIX YACTEH.
Pemrenne 3agau Ha BBIYMCIIEHHE, J10KA3aTEIbCTBO M MOCTPOEHUE C UCIOJIb30BAHMEM CBOMCTB
U3YyUYEHHBIX (QUryp.
H3mepenne reoMeTpu4ecKUX BeJIHYHH.
JlinHa otpeska. PaccrosHMe OT TOYkM 10 mpsAMOi. PaccTosHume Mexnay mHapajielbHBIMU
MPSIMBIMHU.
IlepumeTp MHOTOYrOJIbHHKA.
JUInHa OKPY>KHOCTH, YUCJIO T; JUINHA AYTH OKPYXHOCTH.
I'pagycHas mepa yria, COOTBETCTBHE MEXY BEIWYMHON IIEHTPAIBHOIO yIyla U JJIMHOM Iyru
OKPYKHOCTH.
[Tonsitne tuomaau miuockux ¢uryp. PaBHococTaBieHHble U paBHOBeNuKue (urypsl. [lnomans
npsMoyrosnbHuka. Ilnomann mnapamienorpaMma, TpeyrojbHHKa U Tpaneuuu. llnomans
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MHOTOyrojibHuKa. Ilnomanp kpyra u muomane cexkropa. COOTHOLIEHHE MEXAY ILIOIAIIMU
1o1I00HBIX uryp.

Pemienue 3a1a4 Ha BBIYMCICHNE U JOKA3aTEIbCTBO C UCIIOJIB30BAHUEM M3YUYEHHBIX (HOPMYII.
Koopnunatsl.

VYpaBHenue npsmoin. KoopauHatel cepenuHbl otpe3ka. Dopmyna paccTOAHUS MEXAY ABYMs
TOYKaMH IIJIOCKOCTHU. Y PaBHEHHE OKPYKHOCTH.

BekTopsl.

Jlinna (Moxynb) BekTopa. PaBenctBo BekTopoB. Komnmmneapueie BekTtopbl. KoopaunaTs
BEKTOPA. YMHOXXEHME BEKTOpa Ha YHUCJIO, CyMMa BEKTOPOB, PA3JOKEHHE BEKTOpAa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. CKaJsipHOE IPOU3BEICHUE BEKTOPOB.
TeopeTuKo-MHOXKeCTBEHHbIE IOHATHSA.

MHOX€ecTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE€ MHOYKECTB IEPEUYHCICHUEM 3JIEMEHTOB,
XapakTepucTuueckuM cBoiicTBoM. [lonMHoxecTBO. OOBEIMHEHNE U IEPECEUEHUE MHOMKECTB.
DJIeMeHTBhI JIOTHKH.

Onpenenenne. AkcMOMBl M TeopeMbl. JlokazarenbcTBO. Jloka3zaTenbcTBO OT MPOTHBHOIO.
Teopema, o6paTHas nanHoil. [Ipumep u KOHTpIpUMED.

[ToHsiTHE O PaBHOCWIIBHOCTH, CJIE€IOBAaHUU, YIOTPEOIEHUE JOTUYECKUX CBA30K €CJH ..., TO ..., B
TOM U TOJIBKO B TOM CJIy4ae, JIOTUYECKUE CBSI3KH W, UIIH.

I'eomeTpusi B HuCTOpHYECKOM Pa3BUTHH.

Ot 3emnemepus k reoMmerpuu. [ludarop m ero mxoma. Danec. Apxumen. Iloctpoenue
MpaBUJIbHBIX MHOTOYTroJbHUKOB. Tpucekuus yrina. Ksaaparypa kpyra. ¥Yasoenue kyba. Mctopus
gucina m. 3osiotoe ceueHue. «Hauama» Emkmumpa. JI. Ditmep. H. U. JloGaueBckmii. Mctopus
IIATOrO MOCTYJAaTa.

N300perenne mMeroaa KOOpPAMHAT, MO3BOJISIOUIETO MEPEBOAUTh M€OMETpHYEecKHe OOBEKThI Ha
s3bIK anreOpsl. P. Jlexkapt u [1. ®epma. [Ipumeps! pa3nudHbIX CUCTEM KOOPAWHAT Ha MIOCKOCTH.

3. TemaTuyeckoe MJIAHMPOBAHUE

7 kj1ace
Tema Koa- KoJa-Bo XapakTepucTUKa OCHOBHBIX BUJOB ACATEILHOCTH
BO KOHTPOJI yueHUuKa (Ha ypoBHE yueOHBIX JIEHCTBUI)

4acoB bHBIX

padoTt
HauanpHbie 11 1 OOBACHATH, YTO TaKOE OTPE3O0K, JyY, yroi, Kakue (UTrypsl
rE€OMETPHYECKUE Ha3bIBAIOTCS PABHBIMHU, KaK CPABHUBAIOTCS M N3MEPSFOTCS
CBEIICHUS OTPE3KU U YIJIBI, 4TO TAKOE IrpajyC M IpaaycHas Mepa yria,

KaKOM yroa HasplBaeTci MpPsIMBIM, TYNbIM, OCTPBIM,
pa3BEPHYTHIM, YTO TAKOE CEpenrHa OTpe3Ka M OHcceKTpuca
yria, Kakue YIJbl Ha3bIBAIOTCS CMEXKHBIMH M KakHe
BEPTUKAJIBHBIMU;  (QOpMYyIMpOBaTh M OOOCHOBBIBATH
YIBEP)KACHUSI O CBOWCTBAaX CMEXHBIX M BEPTUKAJbHBIX

yIoB;,  OOBSICHATH,  KakWe  MNpsIMble  Ha3bIBAIOTCA
NEPIEHIUKYIAPHBIMU; (OpMYyIHpPOBaTH U OOOCHOBBIBATH
YIBEpKICHUE 0 CBOHCTBE IBYX MPSIMBIX,
NEPIEHIUKYJISAPHBIX K Tperbedl;  u3o0paxarb U

pacrio3HaBaTh yKa3aHHble MpocTedime (uUrypsl Ha
yepTexax; pelarb 3a4adyd, CBA3aHHBIE C  3THMH
IpoCTEeHINMMHU (PUTypaMH.

TpeyronbHukH 16 1 OOBACHATS, KaKast ¢durypa Ha3bIBAETCS
TPEYroJIbHUKOM, YTO TaKO€ BEPLIMHBI, CTOPOHBI, YTJIbI
U TEepUMETp TpPEYrojbHUKA, KaKOW TPeyroJbHUK
Ha3bIBAETCS paBHOOEPEHHBIM u Kakoi
PaBHOCTOPOHHHMM, Kakue€ TPEYroJbHUKU Ha3bIBAIOTCS
paBHBIMH; M300pakaTh W paclo3HaBaTh Ha YepTexax
TPEYrOJIbHUKA M MX DJIEMEHTH; (OpMyIupoBaTh M
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JI0OKa3bIBaTh ~TEOPEMbl O TMpHU3HAKaX pPaBEHCTBA
TPEYrOJBHUKOB;  OOBSICHATH,  YTO  HA3bIBACTCS
MEPIECHINKYIISIPOM, ITPOBEIEHHBIM U3 JAHHOM TOYKHU K
TAHHOW MpsMOi; (QOPMYJIHpPOBaTH H  JOKA3bIBaTh
TEOpEeMy O TEPIEHINKYISIpe K MPSMOU; OOBICHSTS,
KaKhe OTPE3KH Ha3bIBAIOTCS MEIUAHOW, OMCCEKTPUCOM
U BBICOTOH TpEyroJibHHKa, (OPMYyIUpOBATH H
JI0OKa3bIBaTh TEOPEMBI O CBOMCTBAX PAaBHOOEAPEHHOTO
TPEyroJibHUKA;, pemarh 3a7aud, CBS3aHHBIE C
MIPU3HAKAMU PABEHCTBA TPEYrOJIHLHUKOB U CBOMCTBAMU
pPaBHOOEIPEHHOTO  TPEYroJibHUKA;  (HOpMyIUpOBaThH
Ompe/ieTIeHne OKPYKHOCTH; OOBSCHATHb, 4YTO TaKOe
LEHTpP, panyC, XOpJa U JUaMeTp OKPYKHOCTH; peliaTh
IpocTeHIINe 3aJayd Ha [OCTpPOeHHE (IMOCTPOEHHE
yria, paBHOTO JAHHOMY, IOCTPOEHUE OUCCEKTPHUCHI
yria, TOCTPOEHHUE TMEPHEHIAUKYISIPHBIX  MPSMBIX,
MOCTPOCHHE CEpPEMHBI OTpe3Ka) W 00Jiee CIIOKHBIC
3a/1a4d, UCHOJIB3YIOIIME YKa3aHHbIE IPOCTEHIINE;
COIOCTABJISAITh TMOJYYEHHBIM pE3yabTaT C YCIOBHEM
3a/1a4; aHAJTM3UPOBATHh BO3MOKHBIE CIIYYaH.

[TapannensHbIe
NIpSIMBIE

10

DopMyIUpOBaTH oTpezeNieHue napajuIeaIbHbIX
NPSIMBIX; OOBSICHATH C TIOMOIIBIO PHCYHKa, KakKue
yTIbI, 00pa30BaHHBIC MPU TMEPECEUCHUN JIBYX MPSIMBIX
CEKYIIeH, HAa3bIBAIOTCA HAKPECT JIeKAIIUMH, KaKue
OJHOCTOPDOHHUMH ¥  KaKW€ COOTBETCTBEHHBIMU;
dbopMynupoBaTh u JIOKa3bIBATh TEOPEMBI,
BBIp@XKAIOUIME MPHU3HAKA  MapalIeIbHOCTH  JIBYX
IPSIMBIX; OOBACHATh, YTO TAKOE aKCMOMbI T€OMETPUH U
KaKM€ aKCHOMBI YK€  HCIOJIb30BaJUCh  paHee;
dbopMynupoBaTh aKCHOMY MapajlIeNbHBIX MPSIMBIX U
BBIBOJIUTH CIIEACTBUS W3 He€; (QopmynupoBaTh H
JIOKa3bIBaTh TEOPEMbl O CBOICTBaX mapauIeIbHBIX
npsIMBbIX,  OOpaTHblE TeopemMam O  IpHU3HaKax
NapajuIeIbHOCTH, CBSI3aHHBIX C HAKPECT JICKAILIUMHU,
COOTBETCTBEHHBIMH M OJHOCTOPOHHHUMH YIJIaMH, B
CBA3M C OJTUM OOBICHATb, YTO TaKO€ YCIOBUE H
3aKJIIOYEHUE TEOpPEMbl, Kakasg TeopeMa Ha3blBaeTcs
oOpaTHOM 1O OTHOILIEHUIO K JIaHHOW TeopeMe;
O0OBSACHATH, B YEM 3aKIIFOYAETCSI METOJI I0KA3aTeIbCTBA
OT TMPOTUBHOTO: (opMynupoBaTh M JOKa3bIBaTh
TEOpeMbl 00 yriax ¢ COOTBETCTBEHHO MapalICIbHBIMU
U TEepHeHIUKYIIPHBIMA  CTOPOHAMHU; MPUBOAMTH
OpUMephl HUCMOJb30BAaHHUS ATOTO METOJa; pellarh
3a/layd = Ha  BBIUMCIEHHUE,  JIOKA3aTeNIbCTBO U
MIOCTPOEHHUE, CBA3aHHBIE C MMapaJuIeIbHBIMU MPSMBIMHU.

CooTHOIIIEHUS
MEXIY
CTOPOHAMH U
yrJIaMu
TpeyroJbHUKa

17

@opMynupoBaTh M JI0Ka3bIBaTb TEOPEMY O CyMME
YIJIOB TPEYrOJIbHUKA U €€ CIEICTBUE O BHEIIHEM YIJIE
TPEYTOJIbHUKA, IIPOBOJUTH KJ1accU(UKAIIIO
TPEYroJIbHUKOB MO  yriaMm;  ¢GopMylIupoBaTb U
JIOKa3bIBaTb TEOPEMY O COOTHOLICHMSX MEXIY
CTOpOHAMM M yIJIaMH TpeyrojibHuUKa (mpsiMmoe u
o0OpaTHOE YTBEp:KJIEHHs) U CIEACTBUS U3 HE€, TeopeMy
O HEPaBEHCTBE TPEYroJIbHUKA; (QOPMYIUpOBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOWCTBAxX MNPSMOYTOJbHBIX
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TPEYroJIbHUKOB  (MPSIMOYTOJBHBI  TPEYrOJIbHHUK C
yriaom 30°, NpU3HAKU pPaBEHCTBA MPSAMOYTOJIbHBIX
TPEYroJIbHUKOB);  (DOPMYJIHpPOBATH  ONpEICICHUS
paccTosiHUS OT TOYKH J0 MPSIMOM, PacCTOSIHUS MEXIY
napajyielbHBIMA ~ TIPSAMBIMH; ~ pemiaTh 3aJadyd  Ha
BBIUMCIICHUS,  JIOKAa3aTe€IbCTBO M IOCTPOCHHE,
CBSI3aHHBIE C COOTHOUICHUSAMH MEXIy CTOPOHAMHU U
yIJIaMd ~ TPEYrOJbHUKA M PACCTOSHUEM  MEXKIYy
napajyieIbHBIMA ~ MPSIMBIMH, TIPH  HEOOXOAMMOCTH
OPOBOJIUTH IO XOJY pEIICHHUS JIOTIOJHUTEIbHBIC
MOCTPOEHHS, COIMOCTABIIATH IMOJyYCHHBIH PE3yabTaT C
yCIOBHEM 3aJadd, B 3aJadax Ha IOCTPOCHHE
HCCIIEJOBAaTh BO3MOXKHBIE CITy4au.

[ToBTOpEHME

14

Bcero

68

8 kiacce

Tema

Ko.1-
BO
JacoB

Koa-Bo
KOHTPOJI
bHBIX
pabort

XapakTepucTrKa OCHOBHBIX BUJIOB JICSITEIIbHOCTH
y4eHHKaA (Ha ypOBHE yUeOHBIX JCHUCTBUN)

YeTplpEXyroyibH
UKH

14

1

OOBSCHTH, YTO TAaKOE JOMaHas, MHOTOYTOJIbHUK, €ro
BEPIIUHEI, CMEKHBIC CTOPOHHI, JIarOHAJH,
n300pakaTh ¥ pacIO3HaBaTh MHOTOYIOJBHUKH Ha
YepTekax; MOKa3bIBaTh AJIEMEHTHl MHOTO YrOJbHHKA,
€ro  BHYTPEHHIOIO W BHEUIHIOK  00JacTy;
(bopMynupoBaTh olnpeneneHue BBIITYKJIOTO
MHOIOYIOJIbHUKA;  M300paxkaTb U PACHO3HaBaTh
BBIYKJIBIE M HEBBIIYKJIBIE  MHOTOYIOJIbHUKHU;
(GopMynupoBaTh M JOKa3bIBaTh YTBEPXKICHHUS O CyMMe
YIJIOB BBITYKJIOTO MHOTOYTOJIBHUKA M CYMME €ro
BHEIIHUX  YIVIOB; OOBACHATh, KaKHE€  CTOPOHBI
(BepILMHBI) YeThIPEXYrOJIbHUKA Ha3bIBAIOTCS
IPOTUBOIOJIOXKHBIMY; (OPMYJIUPOBATh ONPEAEICHUS
napajjienorpaMMa, Tparnelud, paBHOOEIPEHHOW u
IPSAMOYTOJIBHOM Tpameruii, npsmMoyrojbHUKa, pomoa,
KBaJpaTa; M300pakaTb M  paclo3HaBaTb  3TU
YeThIPEXYroJbHUKY; (OPMYIUPOBATH U JI0KA3bIBATh
YTBEp)KJIEHHUs 00 MX CBOMCTBAaX M IPU3HAKAX; pellaTh
3aJaud  Ha  BBIYMCICHME,  JI0Ka3aTeJbCTBO U
IOCTPOEHHE,  CBA3aHHBIE C  3TUMH  BUJAMHU
YeThIPEXYTOJbHUKOB; OOBACHATb, KaKUe JBE TOYKHU
Ha3bIBAIOTCA CUMMETPUYHBIMU OTHOCHUTEIBHO MPSMOMN
(ToukH), B KakoM ciy4yae (urypa HasbIBaeTCs
CUMMETPUYHONW OTHOCUTENIBHO MPSAMOMN (TOYKH) U YTO
Takoe OCh (ILEHTP) CUMMETpUH (GUrypbl; MPUBOAUTH
npuMepsl Guryp, o61aaroIMX 0CeBON (LIEHTPATbHOM)
CUMMETpHEH, a Takke TMpUMEpbl OCEBOM U
LEHTPAJIbHOW CUMMETPUH B  OKpYXKalOIleW Hac
00CTaHOBKE.

Inomrane

14

O6TJSICH$ITL, KaK IPOU3BOAUTCA U3MCPCHUC IUIomaae
MHOTO YIrOJIbHUKOB, KaKue MHOT'OYT'OJIbHUKHU
Ha3bIBAIOTCA PAaBHOBCIIMKNUMHU n KaKHue
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PaBHOCOCTaBICHHBIMU;  (HOPMYJIUPOBATH OCHOBHBIC
CBOMCTBA IUIONIAJAEH U BBIBOAUTH C HMX IOMOILIBIO
bopMyITBI rIoaen MPSIMOYTOJIbHUKA,
napajuiejgorpamma, TPEYroJIbHUKA, Tpanenuu;
dopmynupoBaTh W  J0OKa3plBaTh TEO peMy 00
OTHOILIEHUH TUIOLIAJICH TPEyroabHUKOB, UMEIOIIUX T10
paBHOMY yriy; (GopMmymupoBaTh ¥ JIOKa3bIBaTh
teopemy Ilucdaropa wum oOpartHyrO ei; BBIBOJUTH
dbopmyny ['epona 1 TUIOMIAM TPEYTOJIBHUKA; PELIaTh
3a/1a4M Ha BBIYMCIICHUE U JI0KA3aTEIbCTBO, CBA3AHHBIC
¢ ¢popMynamu Turomiaaei u reopemoii [Tudaropa.

ITonoGHbIE
TPEYTOJIIbHUKHN

18

OOBACHATH MOHATUE IPONOPLUOHATIBHOCTU OTPE3KOB;
dbopMynupoBarthb OTIpeIeNICHUs 10100HBIX
TPEYrOJIbHUKOB " Koa(puImeHTa nooous;
dopMynupoBaTb M JOKa3blBaTb  TEOpPEMBI: 00
OTHOLIEHUM IUIONIa/iel MOJOOHBIX TPEYroJbHHUKOB, O
IpU3HaKax 1MoJo0us TPeyroabHUKOB, O CpeHEN JTMHUU
TPEYroJbHUKA, O MEPECEUEHUN MEeANaH TPEYTroJIbHUKA,
O TMPOMOPLMOHAIBHBIX OTpPE3Kax B MPAMOYTOJbHOM
TPEYroJbHUKE; OOBACHITH, YTO TAKOE METOJ| MOJA00us
B 3ajJauax Ha IOCTPOCHHE, U TPUBOJIUTH TPUMEPHI
IPUMEHEHUSI 3TOT0 METOJa; OOBSACHATh, KaK MOKHO
HCIIOJIb30BaTh CBOWMCTBA MOJOOHBIX TPEYTOJIHHUKOB B
W3MEPHUTENBHBIX pa0oTaX Ha MECTHOCTH; OOBSCHATH,
KaK BBECTH TMOHSATHE TMOJO0WS I TMPOU3BOJBHBIX
buryp; hopmyaupoBaTh omnpeneyeHue u
WUTIOCTPUPOBATh TOHSTHUS CHHYCa, KOCHHyca H
TaHTeHCa OCTpOTO yria MPSIMOYT OJIbHOTO
TPEYTrOJbHUKA; BBIBOJIUTH OCHOBHOE
TPUTOHOMETPHUUECKOE TOKJIECTBO M 3HAUYEHHUS CHHYCA,
KOCHHYCa U TaHreHca g yraoB 30°, 45°, 60°; pemath
3aJa4d, CBSI3aHHBIE C MOJO0OHEM TPEYroJbHUKOB, IS
BBIYHUCIICHUS 3HaYEHUI TPUTOHOMETPUUYECKUX
(GyHKIMI HCTIOIB30BATh KOMIIBIOTEPHBIE TPOIPAMMBI.

OKpYXHOCTh

11

HccnenoBath B3aMMHOE PACIHOJIOKEHHE IPSAMOU U
OKPY>KHOCTH; (bopmynupoBaTh olpezeeHue
KacaTeJIbHOH K OKPYXHOCTH; (GOpMYIHpPOBAaTh U
JIOKa3bIBaTh TEOPEMBI: O CBOWCTBE KacaTEJIbHOM, O
NpU3HAKE KacaTeslbHOH, 00 OTpe3kax KacaTellbHBIX,
OPOBEAEHHBIX U3 OJHOM TOYKH; (POPMYIHUPOBATH
HNOHSTHS LICHTPAJIIBHOTO yIJIa U I'PafyCHON MEpHI 1yru
OKpPYKHOCTH; (POPMYIUPOBATh U JOKA3bIBATh TEOPEMBI:
O BIMCaHHOM YyIJle, O IPOU3BEACHUHU OTPE3KOB
NIEPECEKAIOINXCS XOpX; ¢dbopmynupoBathb u
JI0Ka3bIBaTh TEOPEMBI, CBA3aHHBIE C 3aMEYaTCIIbHBIMU
TOYKaMHU Tpe YroJIbHUKA: O OMCCEKTpHUce yria M, Kak
CJIEZICTBHE, O MEPEeCEeYeHUN OUCCEKTPUC TPEYTOJIbHUKA,;
0 CEepeAVHHOM IEPHEHAUKYIApEe K OTpe3Ky H, Kak
CIIEJICTBUE, 0 [IepECCYCHUN CEPEIUHHBIX
NEPIEHAUKYJIAPOB K CTOPOHAM TPEYroJbHUKA; O
NEepeceuyeHrH BBICOT TPEYTOJIbHUKA; (OPMYIHPOBATh
OIpeneIeHUs OKPYXXHOCTEH, BIIMCAHHOU B
MHOTOYTOJIbHUK U ONIMCAHHOW OKOJIO MHOTOYI'OJIBHUKA,;
¢opMynupoBaTh W JOKa3blBaThb  TeopeMbl: 00
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OKPY)KHOCTH, BIHCAaHHOH B  TPEYrOJBbHUK; 00
OKPYKHOCTH, OIIMCAHHOW OKOJIO TpPEYTrOJbHUKA;, O
CBOMCTBE CTOPOH OIMCAHHOI'O YETHIPEXYTOJIbHHUKA; O
CBOMCTBE YIJIOB BIMCAaHHOTO YETBIPEXYTOJIbHUKA,
pemaTh 3aJadyd HAa BBIYMCICHHE, [10KA3aTEIbCTBO M
IIOCTPOEHHUE, CBA3AHHBIE C OKPYKHOCTBIO, BIUCAHHBIMU
U OTIMCAHHBIMU TPEYroJabHUKaMU u
YEeThIPEXYrOJIbHUKAMY; HCCIEN0BATh CBOICTBA
KOHQHUTypanui, CBS3aHHBIX C OKPYXHOCTBIO, C
OMOUIBI0 KOMIIBIOTEPHBIX TPOIPAMM.

IToBTOpEeHune 11 3
Bcero 68 7
9 kJ1ace
Tema Kou- Koua-Bo XapakTepucTUKa OCHOBHBIX BUJOB ACSATEIbHOCTH
BO KOHTPOJI yueHUKa (Ha ypOBHE yueOHBIX JIEHCTBUI)
4acoB bHBIX
padot

BexTops! 7 DopMyIHpOBaTh OMNPEICICHUS W WUIIOCTPUPOBATH
MOHSATUS BEKTOpPA, €ro JUIMHBI, KOJUIMHEAPHBIX U
PaBHBIX BEKTOPOB; MOTUBHPOBAThH BBEJICHHE TIOHITHI 1
JICHCTBHH, CBSI3aHHBIX C BEKTOpPAMH,
COOTBETCTBYIOIIMMHU TPUMEPAMH, OTHOCSIIUMHCS K
(GU3MYECKUM BEKTOPHBIM  BEIUYMHAM; TPHUMEHSTH
BEKTOPbl W JIEWCTBHS HAJ HUMH TIPH PEIICHUU
r€OMETPUYECKUX 3a1a4.

Meton 11 1 OOBSCHATD u WJUTFOCTPUPOBATH TTOHSTHUS

KOOpJIUHAT OPSIMOYTOJIBHOM ~ CHUCTEMBl  KOOPAMHAT, KOOPIUHAT
TOYKM W  KOOPAMHAT  BEKTOpa; BBIBOOUTH U
UCIOJIb30BAaTh MPU  pelleHuH  3a1ad  (GopMyIb
KOOpJIMHAT CEepeauHbl OTpe3Ka, JUIMHBI BEKTOpa,
paccTosiHUA MEXIY JBYMs TOYKAMH, YPaBHEHHS
OKPY>KHOCTH U MPSMOH.

CootHomieHue 10 1 QopMyaMpoOBaTh U WIUIIOCTPUPOBATH OINpPEACTICHUS

MEXIY CHUHYCa, KOCHHYCa, TaHI'€HCa U KOTaHreHca yrjios ot (

CTOPOHAMH U 10 180°; BbI- BOOUTH OCHOBHOE TPUTOHOMETPUYECKOE

yriaiamu TOXKJIECTBO U (hop- MyJIbl IpUBEACHUS; HOPMYIUPOBATH

TpPEeYroJbHUKA. U JI0Ka3blBaTh TEOPEMbl CHHYCOB U KOCHHYCOB,

CkansipHoe OPUMEHSITh WX TMpPU  PEIIeHUH TPEyroJIbHUKOB;

MIPOU3BEICHUE OOBSACHATh, KaK HCIOIBb3YIOTCS TPUTOHOMETPUUECKHE

BEKTOPOB dbopMynbl B MU3MEPUTEIBHBIX padOTax HA MECTHOCTH;
dbopMynupoBaTh ONpeeNeHus yria MeX/1y BEKTOpaMH
U CKaJIAPHOTO TMPOU3BEACHUS BEKTOPOB; BBIBOIAHTH
bopmyny CKaJISIPHOTO MIPOU3BEICHUS yepes
KOOPAUHATHI BEKTOPOB; dbopMynupoBaTh u
000CHOBBIBATh YTBEPIKACHHUE O CBOWMCTBAX CKAISPHOTO
MIPOU3BEICHNUS; HCIIOJIb30BaTh CKaJIsIpHOE
MIPOU3BE/ICHUE BEKTOPOB MPH PELICHUH 3a/1a4.

Jnuna 12 1 DopMynHpOBaTH onpeneIeHue MPaBUIILHOTO

OKPYXHOCTH U
TI0MIaAb Kpyra

MHOTOYTOJIb- HHKa; (OpMYIMpOBaTh U JIOKA3bIBAaTh
TEOpeMbl 00 OKPYXHOCTSIX, OIMCAaHHOH  OKOJIO
NPaBUIBHOTO MHOTOYIOJbHUKA M BIHMCAaHHON B HEro;
BBIBOJUTH M UCIOJIb30BaTh (POPMYJIBI JJIs1 BHIYUCICHUS
IUIONIA/I TPAaBUIIBHOTO MHOTOYTOJIbHUKA, €70 CTOPOHBI
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U pajJyca BIIMCAHHOW OKPY>KHOCTH; pelIaTh 3a/1a4ui Ha
OCTPOCHHE MIPaBUIIBHBIX MHOTOYT'OJIbHUKOB;
OOBSICHATD TOHATHUS JUIMHBI OKPY)KHOCTH M IUIOLIA/A
KpYra; BBIBOAUTH (POPMYJIBI ISl BBIUYMCICHUS UTUHBI
OKPY)KHOCTM H JUIMHBI Jyr'W, IUIOMAAA Kpyra u
IUIOIAM  KPYrOBOTO  CEKTOpa; MPHUMEHSATh 3TH
(dopMyIbI IpH pelIeHnH 3a1a4.

JIBro>keHust

OOBSCHATH, YTO TaKoe OTOOpPaKECHHWE IUIOCKOCTH Ha
ce0s ¥ B KaKOM CJy4ae OHO HAa3bIBACTCS ABMKECHUEM
MJIOCKOCTH; OOBSACHSTH, UTO TaKO€ OCEBasi CHMMETPHS,
HOCHTpaJIbHAasA CHMMCTpPUA, HapaHHeHLHLIﬁ IEpCeHOC U
MOBOPOT; OOOCHOBBIBaTh, YTO OTH OTOOpaXKEHUs
IIJIOCKOCTH Ha ceOst ABJISAROTCSA JABUXKCHUSAMU,
06’I)SICH${TI>, KakoBa CBA3b MCXKAY [ABWKXCHUSIMU H
HAJIOKCHUAMU, HIUIIOCTPUPOBATL OCHOBHBIC BHJbBL
HBHX(@HHﬁ, B TOM YHUCJIC C MMOMOMIIBIO KOMIIBIOTCPHBIX
Iporpamm.

HauanrpHbie
CBEJICHUS U3
CTEPEOMETPUH

OOBACHATH, YTO TaKO€ MHOTOIPAHHUK, €ro TpaHy,
pé0pa, BEpIIMHBI, JUATOHAIM, KAKOW MHOTOTPAaHHUK
HA3bIBAETCS  BBINYKIBIM, YTO TaKO€ N-YroJbHas
npusMma, e€ OCHOBaHHUS, OOKOBbIE I'PaHH M OOKOBBIE
pé0pa, Kakas mpu3Ma Ha3bIBAETCS MPSAMON W Kakas
HAKJIOHHOH, YTO TAaKO€ BBICOTA MPU3MBI, Kakas IMpu3Ma
Ha3bIBAETCS napajuiesienunes oM u KaKou
napasuiesienunes Ha3bIBaeTCs MPSIMOYTOJIBHBIM;
dbopmynupoBaTh W OOOCHOBBIBATH YTBEPXKIACHUS O
CBOICTBE IMaroHajel mapajjieienunena u 0 KBaapare
QUaroHajqd  MPSMOYTOJBHOTO  MapajulesienuIe/ia;
OOBSICHATh, YTO Takoe€ OOBEM MHOTOIPAHHUKA;
BBIBOIUTH (C TOMOImb0 mpuHImna KaBambepn)
dbopmyny 00bEMa TPSIMOYTOJIBHOTO MapajlieenuIe/a;
OOBSACHATh, KaKOW  MHOTOTPAaHHHK  HAa3bIBaeTCA
MUPAMUJION, YTO TaKOE€ OCHOBAHHE, BEpLINHA, OOKOBBIE
rpaHd, OokoBble pEOpa M BBICOTA NMUPAMUIbI, KaKas
nupaMHia Ha3blBa€TCAd MPABWIBHOM, UYTO TakKoe
anopemMa  NPaBWIBHOM  MNHpPaMUAbl,  HPHUBOAUTH
dbopmyny oObéMa MUPaMHUABI; OOBIACHITH, KaKOE TEJIO
HA3bIBACTCS IMJIMHAPOM, YTO TAaKO€ €ro OCh, BBICOTA,
OCHOBAaHHUS, paauyc, OokoBas MOBEPXHOCTb,
oOpasyromue, pa3BépTka OOKOBOW MOBEPXHOCTH,
KakuMH (GopMyJamMH BBIPaXaOTCs 00bEM M ILIOMIAAb
OOKOBOW MOBEPXHOCTU LWIMHIPA; OOBICHITH, KaKOE
TEJIO Ha3bIBAETCSl KOHYCOM, YTO TaKOE €ro OChb, BHICOTA,
OCHOBaHME, OOKOBas TOBEPXHOCTh, OOpa3yromIue,
pa3BEépTKa OOKOBOM MOBEPXHOCTH, KAKUMH (POpMyTIaMu
BBIPXKAIOTCS O0BEM KOHyca M IUIOMIAAh OOKOBOM
MOBEPXHOCTH;  OOBSICHATH, Kakas  IMOBEPXHOCTh
Ha3bIBaeTCs cPepoil U Kakoe TeJIO HA3bIBAETCS ILIapoM,
YTO Takoe pajuyc M auameTp chepsl (I1apa), KAKUMU
dbopMynamu BbIpaKaroTcs 00BEM MIapa U IUJIOMIANb
cdepbl; u300pakaTb W pacmo3HaBaTh HAa PHCYHKax
npu3My, MapajjieNienumnes, MNUpaMuLy, UTUIHHID,
KOHYC, 111ap.

00 akcuoMax
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