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Paznenl Ilimanupyemblie pe3yiabTaTbl OCBOECHHSI Yy4eOHOro Kypca
reomMerpus 7-9 kiaccol

JInuHocTHBIE pe3yabTaThl B COOTBeTCTBUM C [Iporpammoii Bocriutanus u paboueit
nporpamMmmor Bocriutanuss MOBY COII Ne82 no OCHOBHBIM HAmNpaBJIEHUSM
BOCITUTATEIBHON JESATEIHHOCTHU:

1) T'paxmaHckoe BOCIIHTAHUE:

TOTOBHOCTh K BBIIIOJIHEHHIO OOSI3aHHOCTEM TIpakIaHMHA U pealu3alud €ro
mpaB, YBaXKEHHE MPpaB, CBOOO] M 3aKOHHBIX MHTEPECOB JPYTUX JIO/ICH;

aKTUBHOE y4acTHUE B XHU3HU ceMbHu, OpraHuzaiuu, MECTHOTO COOOIIECTBa,
POJHOTO Kpasi, CTPaHbI;

HEMpUATHE JTI0OBIX (OPM IKCTPEMHU3MA, TUCKPUMUHALUY;
ITIOHMMAHUE POJIM PA3JINYHBIX COLMAIBHBIX MHCTUTYTOB B JKM3HH YEJIOBEKA,;

Ipe/icTaBlieHne 00 OCHOBHBIX MpaBax, CBO00/1ax U 00s13aHHOCTSIX TpaXIaHUHA,
COIIMAJIBHBIX HOpMaXxX U IMpaBUjIaX MEKIUYHOCTHBIX OTHOIIEHUN B MOJIUKYJIBTYPHOM
¥ MHOTOKOH(eCCHOHaTILHOM OOIIIECTRBE;

Ipe/ICTaBlIEHUE O CIIOCO0aX MPOTUBOICHCTBUS KOPPYIILIHH;

TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JESITEIIbHOCTH, CTPEMIICHUE K
B3aMMOIIOHUMAHUIO W B3aMMOIIOMOIIIH, aKTUBHOE YYaCTHE B IIKOJbHOM
caMOyIpaBJICHUH;

FOTOBHOCTh K Y4YacTHI0O B TyMaHUTApHOM MAESATEILHOCTH (BOJIOHTEPCTRBO,
MTOMOIIIb JTFOJISIM, HYKJAIOIIUMCS B HEMl).
2) IMaTpuoTHueckoe BOCIIUTAHUE u dbopMupoBaHUE€  POCCHUUCKOM
WJICHTUYHOCTH:

OCO3HAaHHE POCCUUCKOMN TPAXKITAHCKON UACHTUYHOCTH B MTOJIUKYJIBTYPHOM U

MHOTOKOH()ECCHOHAILHOM O0O0IlIeCTBE, MPOSIBICHHE HHTEpeca K IO3HAHMIO POJHOIO
A3bIKa, UCTOPUH, KyJIbTypbl Poccuiickon denepanun, CBOEro Kpas, Hapo1oB Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K JOCTHXEHHSAM cBoerl Pomuubl - Poccum, Kk Hayke,
HCKYCCTBY, CIIOPTY, T€XHOJOTHUSM, OOEBBIM IMOJBUTAM W TPYIOBBIM TOCTHKCHHSIM
Hapoja;

yBaXEHME K cuMmBoiam  Poccum, TOCYJapCTBEHHBIM  Ipa3IHUKAM,
HUCTOPUYECKOMY U TPUPOJHOMY HACICIUI0O W TaMSTHUKAM, TPATUIUSM Pa3HBIX
HapOJ0B, MPOKUBAIOIIUX B POJHON CTpaHE.
3) JlyxoBHOE M HPABCTBCHHOE BOCIHMTAHHE JETEH HAa OCHOBE POCCHMCKHX
TPaJAUIIMOHHBIX LIEHHOCTEH:



OpHUEHTAIMsI Ha MOPAJbHBIC IEHHOCTH W HOPMBI B CHTYAIlMsIX HPaBCTBEHHOTO
BBIOODA;

T'OTOBHOCTBH OLICHHUBATL CBOC ITOBCACHHUC MU ITOCTYIIKHU, IIOBCACHUC U ITOCTYIIKH
Apyrux JII-O,Z[Gﬁ C IIO3HMIIMU HPABCTBCHHBLIX M IIPABOBBIX HOPM C YUYCTOM OCO3HAHMA
HOCJICI[CTBI/Iﬁ IIOCTYIIKOB,

AKTUBHOC HCIPUATHUC aCOLMAJIBbHBIX ITOCTYIIKOB, CB060,ZIa N OTBCTCTBCHHOCTD
JIMIHOCTH B YCJIOBUAX HHANBHUAYAJIIBHOTI'O U O6IJ.[€CTB€HHOFO IMPOCTPAHCTBA.

BOCIIPUUMYHUBOCTL K PAa3HbBIM BHJAAM HCKYCCTBA, TpaAulUsAM W TBOPYCCTBY
CBOCI'O M JAPYTUX HAPOAOB, IOHUMAHNUEC SMOIIMOHAJIBHOI'O BOBHGﬁCTBHﬂ HCKYCCTBA,

OCO3HAaHHE BAXHOCTU XYJIOKECTBEHHOM KYJIbTYpbl KaK CpEICTBA KOMMYHMKALMU U
CaMOBBIPAXKEHUS,

[IOHMMAHUE LEHHOCTH OTE€YECTBEHHOTO M MHMPOBOIO HCKYCCTBA, POJU
ATHUYECKUX KYJIBbTYPHBIX TPAJAUIIMN U HAPOJHOTO TBOPUECTBA;

CTPEMJICHHE K CAMOBBIPAKEHHIO B Pa3HBIX BU/IaX UCKYCCTBA.
4) Ilpuobmienne Jaeted K  KyJIbTypHOMY Hacieautoo  (DcTeTHYecKoe
BOCITUTAHHE):

BOCIIPUUMYHUBOCTL K Pa3HbIM BHAAM HCKYCCTBA4, TpaauIUAM H TBOPUYCCTBY
CBOCTO 1 APYIuX HAPOJOB, IOHUMAHUC SMOLIMOHAJIIBHOI'O BOSﬂGﬁCTBHﬂ HNCKYCCTBA,

OCO3HAHWE BAXXHOCTU XYJOKECTBEHHOM KYJBTYpbl KaK CpPEICTBA KOMMYHUKALUU M
CaMOBBIPAKEHUS;

[IOHMMAHUE L[EHHOCTH OTE€YECTBEHHOTO M MHMPOBOTO HCKYCCTBA, PpPOJU
ATHUYECKUX KYJIbTYPHBIX TPAJAUIIMN U HAPOJIHOIO TBOPUYECTBA;

CTPEMJICHUE K CAMOBBIPAXKEHHUIO B PA3HBIX BHaX UCKYCCTBA.
5) Ionynspuzanus HaydHbIX 3HaHWUN cpenu jaered (LleHHOCTH Hay4dyHOTO
MO3HaHUSA):

Opuc€HTanusA B  JACATCILHOCTM Ha  COBPEMCHHYIO CUCTEMY  HAYYHBIX
HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BHUTHUA YCIIOBCKA,

IPUPOBI U 00IIIECTBA, B3AUMOCBSI3SIX YEJIOBEKa C TPUPOTHON U COITUATBHOU CPEIOH;

OBJIQZICHUE SA3BIKOBOW M UYMTATEJIBCKOW KYJBTYPOM KakK CPEICTBOM IO3HAHMS
MHpA; OBJAJCHUE OCHOBHBIMH HAaBBIKAMHM HCCIIEIOBATEIBCKON JIESTEIBHOCTH,
YCTaHOBKA Ha OCMBICIIEHUE OIbITa, HAOJIIOJEHUI, TMOCTYNKOB M CTPEMJICHHE
COBEPUICHCTBOBATb IIyTH JOCTHKEHHS WHAUBHUIYAJIbHOIO W  KOJUIEKTUBHOIO
0J1aronoayyus.

6) ®dusudeckoe BocmuTaHUE U POPMUPOBAHUE KYIIBTYPHI:

OCO3HAaHHEC LICHHOCTH JKMU3HU,



OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J0POBBIO M yCTAaHOBKA Ha 3IOPOBBIH
oOpa3 »Ku3HHM (370pOBOE TMHUTAaHUE, COONIOACHHE TUTHCHHYECKUX IPaBUII,
cOamaHCUPOBAaHHBIA PEXUM 3aHATUA W OTABIXa, peryasapHas Qu3ndecKas
aAKTUBHOCTD);

OCO3HaHWE TOCIEJACTBUA U HENPUATHE BPEIHBIX MPUBBIYEK (yMOTpeOiieHue
QJIKOTOJIs, HApKOTHKOB, KypeHHE) W HUHBIX (GopM Bpena s (pusmdyeckoro u
MICUXWYECKOTO 3/I0POBBS;

coOmroieHne MpaBuwil O€30MacHOCTH, B TOM YHCIE HAaBBIKOB 0€30IMacHOTO
MOBEJACHUS B UHTEPHET-CPE/IE;

CIIOCOOHOCTh AAITUPOBATBCA K CTPECCOBBIM CHUTyallUsIM W MCHATOIIUMCS
COoaJIbHbIM, I/IHCI)OpMaI_[I/IOHHBIM H IIPHUPOJHBIM YCJIOBUAM, B TOM YHUCJIC OCMBICIIAA
COOCTBEHHBIN ONBIT U BbICTpanBasi I[&J'IBH@ﬁIHHC e,

YMEHUE IPUHUMATh Ce0s U IPYTUX, HE OCYK/as;

YMCHHUC OCO3HAB4ATb SMOLMOHAJIIBHOC COCTOSHHC cebs u Apyrux, yMCHHC
YIIPABJIIATH COOCTBEHHBIM OMOIIMOHAJIBHBIM COCTOsSHHCM,

c(hOpMHUPOBAHHOCTH HaBbIKa pedICKCHH, MPU3HAHKE CBOETO MpaBa Ha OIMIMUOKY
Y TaKOro K€ IpaBa APYyroro 4ejaoBeKa.

JlanHoe HampaBiieHHe oTpakeHo B monyisax «IIpodopuentanusy», «/erckue
oO11ecTBeHHbIE 00BeAMHEHUY, «BomonTepcTBO», «HacTaBHUUECTBOY.

7) TpynoBoe BocnuTaHue U MPO(eCCHOHAIBHOES CaMOOTIpeIC/ICHHUE:

YCTAHOBKA HAa aKTMBHOE y4acTHE B PEIICHUM MPAKTHUUYECKUX 3a7ad (B paMKax
CEeMbH, IIKOJbI, TOPOJIa, Kpasi) TEXHOJIOTHYECKOM M COIMAIbHOM HANpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIBLHO BBINOJHATH TaKOTO
poaa AeATeNbHOCTb;

MHTEpEC K MPAKTUUECKOMY U3YUYEeHUI0 Mpodeccuil u Tpya pa3inuyHoro poja,
B TOM YHCJIE HA OCHOBE MMPUMEHEHUS U3y4aeMoro mpeaMEeTHOTO 3HAHUS,

OCO3HAaHUE BAXKHOCTHU OOYYEHHS Ha MPOTSHKEHUHM BCEH KU3HU ISl yCTICITHOU
npo(hecCHOHANBHON AESATETbHOCTH U Pa3BUTHE HEOOXOAMMBIX YMEHHUU ISl ATOrO;
TOTOBHOCTh aJanTHPOBAThCS B TNMPO(PECCHOHAIBHON Cpelle; YBaXKEHHE K TpyAy U
pe3yabpTaTaMm TPyAOBOM AEATEIBbHOCTH;

OCO3HaHHBI BHIOOP M MOCTPOCHUE MHMBUYAILHON TPACKTOPUH 00pa30BaHHS
U OKU3HEHHBIX IUIAHOB C YYEeTOM JIMYHBIX M OOUICCTBEHHBIX WHTEPECOB H
MOTPEeOHOCTEM.

8) DKkosornyeckoe BOCIUTAHHE:

OpHUEHTAIlMs Ha NMPUMEHEHHWE 3HAHWM U3 COLMAIBHBIX U €CTECTBEHHBIX HAyK
JUIS pelIeHus 3ajiad B 00JaCTU OKPY’KaloIed Cpejibl, TJIaHUPOBAHUS MOCTYIIKOB U
OIIEHKH MX BO3MOXHBIX IMOCIEICTBHUH I OKPYXKAIOIIECH CPeJIbl;



MOBBIIIEHUE YPOBHSI KOJIOTUYECKON KYJIbTYPhl, OCO3HAHUE TJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX TPOOJIEM U IMyTeH UX pelIeHUs;

AKTUBHOE HEMPUSTHE JEHUCTBHM, NPUHOCAIIMX BpEI OKpYKaloueh cpee;
OCO3HaHHWE CBOEW POJU KaK IpakJaHWHA M MOTPEOUTENs B YCIOBUAX B3aMMOCBSI3U
OPUPOAHON, TEXHOJOTMYECKOM U COLMAIbHOM CpEI;TOTOBHOCTh K YYacTHIO B
PAKTUYECKOMN JESITEIbHOCTH IKOJIOTMUYECKOM HAPaBIEHHOCTH.

1. dopMupoBaHWE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH W
CHOCOOHOCTH O0y4aronmxcs K CaMOpa3BUTHUIO U CaMOOOpPa30BaHHUIO HAa OCHOBE
MOTHBAIlMUA K O0OyYCHHIO M TIO3HAHUIO, BEIOOPY MaibHEHIero oopasoBanus Ha 0ase
OpPUEHTHUPOBKM B Mupe Tmpodeccuii u TPOoPECCHOHATBHBIX MPEAMOYTCHUN,
OCO3HAaHHOMY TIOCTPOCHUIO WHAWBUAYATHLHON 00pa30BaTEebHON TPACKTOPUU C
Y4E€TOM YCTOWYUBBIX ITO3HABATEIHHBIX HHTEPECOB;

2. ®opMHpOBaHHE IIEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKHU U OOIIIECTBEHHON IPAKTUKH;

3. ®opmupoBaHHE KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  OOIIEHUH U
COTPYJIHUYECTBE CO CBEPCTHUKAMM, CTApUIUMU M MIAIIIMMH B 0Opa3oBaTENIbHOM,
OOIIECTBEHHO IOJIE3HOM, y4eOHO-UCCIIEOBATENILCKOM, TBOPUYECKOM M JIPYTUX BUAAX
JIeSITeIbHOCTH;

4. YMeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIU B YCTHOM M MUCbMEHHOU
peur, TIOHMMAaTh CMBICI TIOCTABJICHHOW 3aJadd, BBICTpAWBaTh apTyMEHTAIHIO,
MIPUBOIUTH TIPUMEPHI U KOHTPIIPHUMEPHI,

5. KpUTHYHOCTh MBINIJICHUS, YMEHHE paclo3HaBaTh JIOTHYECKHM HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTINYATH TUIIOTE3Y OT (DAKTa;

6. KpeaTuBHOCTh MBINIIJICHNS, HHAITMATHBY, HAXOAYNBOCTh, aKTUBHOCThH TIPH PEIICHHUH
TCOMETPUYECKUX 3a]1aY;

7. YMeHMe KOHTPOJIMpPOBaTh MpOLECC W PE3YyIbTaT y4eOHOW MaTeMaTUYECKON
NeSITeTbHOCTH;

8. CrtocoOHOCTh K AIMOLIMOHATBHOMY BOCIPUATHIO MATEMAaTUUYECKIUX OOBEKTOB, 3a/1a4,
PEILIEHNM, PACCYKICHHUM;

MeranpeamerHsbie:

1. YMeHune caMoCTOSITeNHHO TUIAHUPOBAThH aJIbTEPHATUBHBIC MyTH JOCTUXKEHUS TIENeH,
OCO3HaHHO BBIOMpaTh Hamboiee 3G(PEKTUBHBIE CMOCOOBI pEIIeHUs YYEOHBIX U
MMO3HABATEIBHBIX 33]1a4;

2. YMeHHUE OCYIIECTBIIATH KOHTPOJIb TT0 PE3yJIbTaTy U IO CIOco0y JEeWCTBUS HA YPOBHE
MIPOM3BOJIFHOTO BHUMAHUS U BHOCHTH HEOOX0IUMBIE KOPPECKTHBHI,

3. YMeHHE aJeKBaTHO OIICHWBATh NPABMJIBHOCTh WM OIIMOOYHOCTH BBITOJTHCHUS
yueOHOM 3amaud, €€ OOBEKTHBHYI) TPYIHOCTh W COOCTBEHHBIC BO3MOXXHOCTH €€
pEIICHMUS;

4. OcCO3HaHHO€ BIAJECHUE JIOTUYECKUMU JCHUCTBUSIMA ONPEACIICHUSI TOHSTHUH,
0000IIIeHHSI, YCTAaHOBJICHHUS aHAJIOTHH, KTacCU(UKAITUU Ha OCHOBE CAMOCTOSITEIIHHOTO
BBIOOpPA OCHOBAHHM M KPUTEPHUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBSI3EH;

5. YMeHue yCTaHaBIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE
paccykJieHHe, YMO3aKIIIOUeHHE (MHAYKTUBHOE, JCAYKTUBHOE M 1O aHAJIOTHUU) U
BBIBOJIBL;

6. YMeHme co3maBaTh, MPUMEHSATH U MPEeOoOpPa30OBHIBATH 3HAKOBO-CUMBOJIMYECKUE



CpEeJICTBA, MOJIEJIA U CXEMBI ISl pelIeHHs YUeOHbIX U MO3HABATENbHBIX 33/1a4;

7. YMeHue opraHu3oBbIBaTh YU€OHOE COTPYTHUUECTBO U COBMECTHYIO J€ATEIbHOCTh C
YUUTENIEM M CBEPCTHUKAMH: OMNpPEAENATh UEIH, paclpelesTh (YHKIUU U POIU
YY4aCTHUKOB, OOIIHE CIIOCOOBI pabOThI; yMEHHE padOTaTh B TPYyIIE: HAXOIUTh 00IIIee
pelieHrue M paspemarh KOH(JIMKTHI HAa OCHOBE COIVIACOBAHUSA TMO3MIMN W ydéra
MHTEPECOB; CIylIaTh NapTHEpa; (HopMynupoBaTh, apryMEeHTHpPOBaTb M OTCTAMBaTh
CBOE MHCHME;

8. dopMupOBaHKE U Pa3BUTHE YICOHOU M OOIICTIOIB30BaATEIHCKON KOMIIETEHTHOCTH B
00JacTi MCMONb30BaHUA WH(OPMAIMOHHO-KOMMYHUKAIMOHHBIX TexHosorud (MKT-
KOMITETEHTHOCTH );

9. ®opmupoBaHuE TNEPBOHAYAIBHBIX MPEACTaBICHUNM 00 HIESIX U O METoJax
MaTeMaTUKd KaKk 00 YHUBEPCAJIIbHOM SI3bIKE HAyKM M TEXHUKH, O CPEICTBE
MOJIETTUPOBAHUS SIBJIEHUI U MTPOLIECCOB;

10. YMeHue BUAECTh MaTEMaTHUYECKYIO 33]lauy B KOHTEKCTE MPOOJIEMHON CHUTYyallH B
IPYTUX JUCIUIUIMHAX, B OKPY>KAIOLIEH KU3HU;

11. YMeHue HaxomuTh B Pa3IMYHBIX MCTOYHMKAX HH(OpMAIMIO, HEOOXOIUMYIO IS
peIlleHUs] MaTeMaTHUYeCKUX MpoOJieM, W TPEACTaBIATh €€ B MOHSATHOM (opme;
MIPUHUMATh PEIICHHUE B YCIOBUSAX HEMOJIHOW M M30BITOYHOM, TOYHOW U BEPOSTHOCTHOM
uH(popmanuu;

12. YmeHue noHMMaTh W HCIOJIb30BATh MATEMATHUYECKUE CPEACTBA HAIJISIAHOCTH
(pUCYHKHM, 4YepTeXH, CXeMbl M Jp.) Ul WUIFOCTPALMKM, HHTEpIpETAIIH,
apryMeHTalluu;

13. YmMmenue BbIIBUTATh THUIIOTE3bl MPU PEIICHUM YYEOHBIX 3a7a4 M TOHUMATH
HE00XOAMMOCTb UX MPOBEPKH;

14. YMeHue npuMeHATh UHAYKTUBHBIE U J€TYKTUBHBIE CITIOCOOBI PACCYKIECHU, BUJIETH
pa3uYHbIEC CTPATETUU PELICHUS 33/1a4;

15. [lonnmaHue CyIIHOCTH aJTOPUTMUYECKUX MPEANHUCAHUN U YMEHHE JEMCTBOBAaTh B
COOTBETCTBHUHU C MPEJIOKEHHBIM AITOPUTMOM;

16. YMeHue caMoCTOsATeIbHO CTaBUTh II€JIM, BEIOMPATh U CO3/[aBaTh AJITOPUTMBI JJIs
pelIeHnus yueOHbIX MAaTeMaTUYECKUX MPoOIIeM;

17. YMeHue miaHupoBaTh U OCYIIECTBIATh ACSITEIbHOCTD, HAIPABICHHYIO HA PELICHUE
3aJ1a4y UCCIIE0BATENIbCKOTO XapaKTepa;

IIpexvernbie:

1. OsnageHue 0a30BbIM TMOHATHUMHBIM anmapaToM [0 OCHOBHBIM pa3zzesiaMm
CollepKaHMsI; TPEACTABICHHE OO0 OCHOBHBIX H3Yy4aeMbIX MOHSATHSIX  (YHCIIO,
reoMeTpuyueckas (Qurypa, BEKTOp, KOOPAMHATHI) KaK BaXKHEHUIIMX MaTEeMaTHUYECKUX
MOJIEJISIX, TTO3BOJISIOIIMX OMKCHIBATh U U3y4aTh PeasIbHbIE MPOIECCHI U SBJICHUS;

2. Ymenue paboTaTh C T'E€OMETPUYECKUM TEKCTOM (aHAIM3UPOBATh, W3BIIEKAThH
HE00X0IMMY0 WH(HOPMAIIHIO), TOYHO ¥ TPAMOTHO BBIpaKaTh CBOM MBICIIM B YCTHOU U
MACHbMEHHOM pEeYd C MPUMEHEHUEM MATEMaTUYECKOW TEPMUHOJIOTMH U CHMBOJMKH,
WCTOJIh30BaTh  Pa3jMUHbIC S3BIKM ~ MAaTEMAaTHKH, TPOBOJUTH  KJacCH(HUKAIIUH,
JIOTUYECKUE 0OOCHOBAHUS, IOKA3aTEIHCTBA MATEMATHUECKUX YTBEPIKICHHIA,

3. OBnajieHue HaBbIKAMU YCTHBIX, MUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIUMCIICHUM;

4. OBnageHue reOMETPUYECKUM SI3BIKOM, YMEHHUE MCIOJIBb30BAaTh €ro sl ONHUCAHUS
IPEAMETOB OKPYKAIOIIEr0 MHUpa, Pa3BUTUE IMPOCTPAHCTBEHHBIX IMPEICTABICHUN U
M300pa3UTENbHBIX YMEHHUM, TPUOOPETEHNE HABBIKOB FTEOMETPUUECKHUX TTOCTPOCHHUIA;



5. YcBoeHue CUCTEMAaTUYECKUX 3HaHUM O MIIOCKUX (UTYypax M UX CBOMCTBAX, a TAKXKE
HAa HalJIAJHOM YpPOBHE — O TMPOCTEUIIMX MPOCTPAHCTBEHHBIX TeElax, YMEHHE
NPUMEHSTh CUCTEMATHUECKHUE 3HAHUS O HUX JIJISl pEeLICHUS] TEOMETPUUECKHUX U TIPAKTH-
YEeCKHUX 3aJ1aY;

6. YMeHne u3MepsTh JJIMHBI OTPE3KOB, BEJIMUMHBI YTJIOB, UCIOIb30BATh (hOPMYJIBI JJIs
HaXOXIEHUS IEPUMETPOB, TUIOMIAACH 1 00bEMOB reoOMeTpUUECKUX QUryp;

7. YMeHue MPUMEHSITh U3YUYEHHBIC MOHSITHS, PE3yIbTaThl, METOJIbI JIJIsl PEIICHUS 3a/1a4
MPAKTUYECKOro Xapaktepa U 3a1ay u3 CMEXHBIX JUCLUIUIMH C UCHOJIL30BAaHUEM MpHU
HEO0OXOJIMMOCTHY CIIPABOYHBIX MATEPUAJIOB, KAIBKYJISITOPA, KOMIIBIOTEPA.

Pesynbratel 00ydeHust mpeacTaBieHbl B TpeOoBaHUSIX K YPOBHIO MOJATOTOBKU U
3a/1al0T CUCTEMY UTOTOBBIX PE3yJbTaTOB 00yueHUs. Pe3ynbTarbl JOJKHBI JOCTUYb
pelIeHnsT NPAKTHYECKUX 3a/1ad, CBSA3AHHBIX C HAxXO0XICHUEM TI'€OMETPUYECKUX
BEJIMYUH (MCHOIb3Ys MPU HEOOXOAMMOCTH CIPABOYHUKH M TEXHUYECKHE CPENICTBA).
A Takke MOCTPOEHMH T€OMETPUYECKUMH HHCTPYMEHTaMU (JIMHEWKa, YTOJbHUK,
LIUPKYJIb, TPAHCIOPTHUP); BIAJCHUS NPAKTUUYECKUMHM HABBIKAMHU HCIIOIb30BAHMS
reOMETPUUYECKUX HMHCTPYMEHTOB AJisi U300pakeHus ¢uryp. W taxke HaxoKIeHUS
JUIMH OTPE3KOB U BEJINYUH YIJIOB.
7 kaace
B pe3ynbTaTte u3ydeHus nporpaMMbl 0OyYarOIIHICS TOKEH:
® ONpENeNsATh MPOCTEUIINE TeOMETpUYEeCKue (PUrypbl, YMETb UX CPaBHUBATD;
ONPENEIIATh UX CBOMCTBA.

® pacrno3HaBaThb HAa YEPTEkKAX, PUCYHKAX, MOAENSAX M B OKDPYKAIOIIEM MHUPE
IUIOCKKE U POCTPAHCTBEHHBIE T€OMETPUUYECKUE PUTYPBI;

® BBINOJHAThL YEPTEKU 110 YCIOBHUIO 3a1ay; IPUMEHSIOT HW3MEPUTEIbHBIE
WHCTPYMEHTBI;

e pemlarth 337a4¥ Ha IPUMEHEHHE CBOMCTB OTPE3KOB U YTJIOB.

® 3HATh ONPEACICHUS TPEYrOJbHUKA, OKPYKHOCTH, Kpyra, HMX DJJEMEHTOB;
OTpe/ieNieHUus] MeIuaHbl, OMCCEKTPHUCHI U BBICOTHI TPEYrOJIbHUKA; CBOMCTBa
paBHOOEPEHHOTO TPEYrOJbHUKA; MPU3HAKK PABEHCTBA TPEYTOJbHUKOB U HMX
J0Ka3aTeIbCTBA

® peliaTh FeOMETPUUECKHE 3a/1aul, ONMPasCh HAa U3yYeHHbIE CBOMCTBa (puryp u
OTHOLIEHUM MEXKJIy HHMH: C TPUMEHEHHEM [PU3HAKOB PaBEHCTBA
TPEYroJIbHUKOB, CBOMCTB paBHOOEAPEHHOTO TPEYTOJIbHUKA,;

® pelaTh OCHOBHBIE 331a4M Ha IOCTPOCHHUE.

® OIpenesaATh MApAIIEIbHBIE NPSAMBIC; 3HATh NPU3HAKU MApAJLIEIBHOCTH JBYX
NPSIMBIX; aKCHOMY MapaJlIeNIbHBIX MPSIMBIX; TEOpeMbl 00 yriax, 00pa30BaHHBIX
IBYMs TNapaJUICIbHBIMA NPSIMBIMH W CEKYyLIEH; TMOHATHS YCIOBUS U
3aKJTIOYEHUS, IPSIMON U 0OPAaTHOM TEOPEMBI;

® UMETh IMpeACTaBlICHHE 00 akcMuoMax W aKCMOMAaTHMYEeCKOM METOJAE B

r€OMETPUH.

¢ pcumarb ICOMCTPHUYCCKHC 3aJjaiu C IPUMCHCHHCM IIPU3HAKOB U CBOMCTB
NnapaJuICIbHBIX IIPAMBIX; CTPOUTD MMAPAJICIbHBIC ITPSAMBIC

® OIpCaAcATb Ha IIPAKTHKE PaCCTOAHHUA OT TOYKH 1O Hp}IMOI‘/’I H MCKIOY
napaJuiCIibHbIMU MPSAMBIMHA; PCIIATH 3aAa49M HAa IIOCTPOCHUE TPCYTrOJIbHUKOB



® pas3janydarb IMPsAMOYTOJBHBIC, OCTPOYT'OJbHBIC U TYIIOYI'OJbHBIC TPCYTIOJbHHUKH,
3HATb TCOPEMBI O CYMMC YIJIOB U COOTHOIICHUAX MCKAY CTOPOHAMU U yIJIaMHU
TPCYIrOJIbHUKAa pelIaTb 3ada4d Ha JIIPUMCHCHHC CBOWCTB H IIPU3HAKOB
IMPAMOYTOJIBHBIX TPCYTI'OJIbHHUKOB,

¢ pcmarb TICOMCTPHYCCKHUC 3aJladu C ITIPUMCHCHHUCM CYMMbI VYIJIOB H

COOTHOILIEHUM MEXAY CTOPOHAMU U YTJIAMU TPEYTOJIbHUKA.

8 kuace
B pe3ynbrate nzydeHus nporpamMmMbl 00y4aroUMCs JOIKEH:
e ONPEAETATH PA3JIUYHBIC BUbI YETHIPEXYTOJILHUKOB, MX MPU3HAKU U CBOMCTBA.
e TIPUMEHATH CBOMCTBA YETHIPEXYTOJILHUKOB MPU PEIICHUU MPOCTHIX 3a7a4.
e peEIIaTh T€OMETPUUYECKHUE 3aJIaud, ONUPAsCh Ha U3y4YCHHBIC CBOMCTBA PUTYp U
OTHOIIEHUI MEXK]1y HUMHU.
e pelIaTh 33Jja4u HA TOCTPOCHHUE.
e TIOJIb30BAThCS SA3BIKOM T€OMETPUU JJISI ONMHUCAHUS MPEAMETOB OKPYKAIOIIETO
MHUpa.
e BBIYMCIISITH 3HAUYCHUS TUJIOIIA/IEH OCHOBHBIX T€OMETpUUECKUX (hUryp u Quryp,
COCTAaBJICHHBIX U3 HHX;
e 3HaTh (OPMYJIBI BBIYMCICHUS TUIOIIAJCH TeOMETpUUYecKuX (GuUryp, TeopeMy
[Tudaropa u ymMeTb NPUMEHSTh UX IIPU PEIICHUU 3a]1a4.
e OMNPENEIATH MOJI00HBIC TPEYTOJIHBHUKOB.
e IIPUMEHSTH M0JI00ME TPEYTOJLHUKOB IIPH PEIICHUU HECT0KHBIX 3a7a4.
e 3HATh MPU3HAKH MOJOOUS TPEYTrOJILHUKOB, YMETh IPUMCHSTDH UX JIJIS PEIICHUS
MPAaKTUYECKUX 3ajad.
e HAaXOJIUTh CHHYC, KOCHHYC, TaHT€HC W KOTAaHIMeHC OCTpOro yria
MPSAMOYTOJBHOTO TPEYTOJIbHUKA.
e TIPOBOJUTH JOKAa3aTeJIbHBIE PACCYXKJICHMSI TPU PEIICHUU 3aJad, HUCMHOJIb3Ys
W3BECTHBIC TEOPEMBI.
e TPUMEHSITh NMPU3HAKU MOAOOUSI TPEYTOJBbHUKOB JIJIsi PEIICHUS MPAKTUYECKUX
3ajJad.
e pemaTh TEOMETPUUECKHE 3aJaud Ha COOTHOIICHUS MEXIy CTOpOHAMU U
yIJIaMH TIPSIMOYTOJILHOTO TPEYTOJIbHUKA.
e paziMyaTh LEHTPaJIbHbIC U BIIMCAHHBIC YTJIb, YMETh ONPECIATh UX BEIMIUHY
e UMETh IMOHATHE O BIMCAHHBIX M OINUCAHHBIX YETBIPEXYTOJbHUKAX, HX
CBOMCTBax
3HaTh METPUUYECKUE COOTHOIIEHUSI B OKPY>KHOCTH: CBOMCTBA CEKYIINX, KACATEIIbHBIX,
XOp/l U YMETh MPUMEHSTh UX B PEUICHUU 3a/1a4.

9 kiace
B pe3ynbraTe u3yueHus: nporpaMmbl 00y4aromuncs JOKEH:
o 3HATh BUJbI BEKTOPOB
o m300paxaTh, 0003HAYATH BEKTOP, HYJICBOU BEKTOD;
o TPAKTHYECKH CKJIA/JbIBATh U BBIYMTATH JIBA BEKTOPA, CKJIAJIbIBATh HECKOJIBKO
BEKTOPOB
e CTPOHWTH NPOU3BEICHHUE BEKTOPA HA YUCJIO;
e CTPOHUTH CPEIHIOIO JINHUIO TPANlCHUH



o TOKa3bIBaTh HA YEPTEKE CYMMY, Pa3HOCTb, IPOU3BEICHUE BEKTOPOB;
IPUMEHSTh 3TH NIPaBUJIa MIPU PEIICHUU 33]1a4

¢ HAXOJWUTh KOOPJAHHATHI BEKTOPA O €r0 Pa3IoKEHHUIO U HA000POT;

e  OIpENENATh KOOPAUHATHI PE3YIBTATOB CI0KEHUS, BBIYMUTAHUSI, YMHOKEHHS Ha
YUCIIO

o TMPUMEHATH NOJYYECHHBIE 3HAHNS B KOMIUIEKCE MPU PELICHUH 3a7a4 Ha
ONPEEIICHNE KOOPANHAT BEKTOPA, HA ONPEIECIICHUE BEKTOPA CYMMBI,
Pa3HOCTH, IPOU3BEICHUS

® OIpenensaTbh KOOPAUHATHI PAANYC-BEKTOPA;

® HAXOJIUThb KOOPAMHATHI BEKTOPA Yepe3 KOOPAMHATHI €0 Ha4aJla U KOHIIA;

BBIYUCJIIATH JJIMHY BEKTOPA IO €ro KOOPAUHATAM, KOOPJAUHATHI CEPEANHBI

OTpEe3Ka U PACCTOSTHUE MEXKIY IBYMS TOUKAMHU

3HATh YPABHEHHUE OKPYKHOCTH;

pemaTh 3a7a4i Ha IpUMEHEHne (pOpMyJIb

3HaTh YPABHEHUE NPIMOM;

pelaTh 3aJa4 Ha IpUMeHEeHue GopMyJIb

3HATh YPABHEHHUS OKPYKHOCTH M NIPSMOU; YMETh PEIIATh 3a/1a4n

ONpENENsTh OCHOBHBIE TPUTOHOMETPUYECKUE (DYHKIIMHN, OCHOBHBIE

TPUTOHOMETPHUUYECKUE TOXKIECTBA;

3HATh TEOPEMY CUHYCOB M YMETh PEIIaTh 3a1a4l Ha €€ IPUMEHEHUE

® HaXOAMTbh BCE LIECTh FJIEMEHTOB TPEYTOJIbHUKA 110 KAKUM-HUOYIb TPEM
JAHHBIM 3JIEMEHTAM, ONPEACISAIOIINM TPEYTOJIbHUK

® [PUMEHATH TEOPEMY CUHYCOB U TEOPEMY KOCUHYCOB B KOMIUIEKCE MPH

peLIeHNH 3a1a4

3HATh ONPEACIICHUE IPABUIBHOIO MHOTOYT OJIbHHUKA,

BBIUKCIISTH YTOJI MPaBUIBHOIO MHOTOYTOJIbHUKA IO (hOpMYJIE;

BIIMCBIBAaTh OKPY>KHOCTb B ITPABWJIBHBI MHOTOYTOJIbHUK U ONMCHIBATh

peniaTh 3aa4M Ha IpUMeHeHre (popmys1 3aBUCUMOCTH MEXIY R, 1, ap;

CTPOUTH IIPABUIIbHBIE MHOTOYT'OJIBHUKH

3HaTh (HOPMYJIBI JJIsl BEIUMCIICHUS JUIMHBI OKPY>KHOCTH U TUIOLIAId KPYTa;

BBIBOJUTH (POPMYJIBI M PEIIATh 33/1a4d HAa UX TPUMEHEHUE

IIOHUMATh, YTO SBJISIETCS JBUKEHUEM IIJIOCKOCTH, BUIBI ABUKECHHS

3HATh CBOMCTBA NTAPAJUIEIIBHOTO IEPEHOCA;

CTpOUTH (PUTYpHI IPU TAPAIETLHOM MEPEHOCE Ha BEKTOP

CTPOUTH (PUTYpHI IPU TOBOPOTE HA YroJl

CTPOUTH (PUTYpHI P MapaieIbHOM IEPEHOCE U TOBOPOTE.

Ilnanupyemble pe3yJibTaThl BHIIYCKHMKA 9 Ki1acca:
Harasanas reomerpust
Buinycknuk nayuumcs:
1) pacnio3HaBaTh Ha yepTekKax, pUCYHKAX, MOJEISAX U B OKPY>KAIOIIEM MUPE TIOCKUE
U IPOCTPAHCTBEHHBIE T€OMETPUUECKUE PUTYDBI;



2) pacmo3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJILHOTO Tapajuieienuneia, MpaBUIbHON
MUPaMUJIBL, IIMHPA U KOHYCA;

3) ompenensaTh MO JMHEWHBIM pa3MepaM pa3BEPTKH (UTYPHI JTUHEHHBIE pa3Meph
caMoii purypsl 1 Ha000POT;

4) BEIYUCTIATH 00BEM MPAMOYTOIBHOTO MapaiIeenuIe/a.

Boinyckuux noiyuum 603mMoACHOCb HAYYUMbCAL:

5) sbiuucsams 00bEMBI NPOCMPAHCINBEHHBIX 2OMEMPULECKUX Uy, COCNABIEHHbIX
U3 NPAMOY20IbHbIX NAPALLELenUnedos;

6) yenyoume u pazsume npedcmasienus 0 NPOCMPAHCMBEHHLIX 2eOMeMPUYECKUX
Queypax;

1) npumeHnsamos noHAMuUe pazeeEPmMKU OJisi BbINOIHEHUS NPAKMUYECKUX PACYEMO8.

I'eomeTpuyeckmne Gpurypnl
Buoinycknux nayyumcs:
1) monBp30BaThCSI SA3BIKOM TCOMETPHH JIJISl ONTUCAHMS TIPEIMETOB OKPYXKAIOIIET0 MUPA
Y X B3aMHOT'O PACIIOJIOKCHHUS;
2) pacro3HaBaTh U M300pakaTh Ha YepTekKaxX U PUCYHKAX T€OMETPUICCKIE (PUTYpHI U
UX KOH(GUTYpaIlnu;
3) HaxoIWTh 3HAYCHUS [UIMH JIMHEHHBIX SJCMEHTOB (UIYp M WX OTHOIICHUS,
rpagycHyto mepy yriaoB ot 0 qo 180°, mpumMensist onpeaeneHus, CBOMCTBA U PU3HAKA
buryp m HX BJIEMEHTOB, OTHOLIEHUs (uUryp (paBeHCTBO, MOAOOME, CHMMETpPHH,
MOBOPOT, NapaJuIeIbHBINA TIEPEHOC);
4) onepupoBaTh ¢ HAYaJIbHBIMH IOHATHSIMH TPUTOHOMETPHUM ¥  BBIMOJHATH
3JIEMEHTAPHBIE ONepaliy HaJl PYHKIMSIMH YTJIOB;
5) pemaTth 3aJa4M Ha JI0Ka3aTeJIbCTBO, ONMUPASICh HA M3yYCHHBbIC CBOMCTBA (DUTYp U
OTHOIIICHUH MKy HUMH U TIPUMEHSS U3YYCHHBIC METO/IbI JIOKAa3aTeIbCTB;
6) pemarh HECIOXHBIC 3aJauyd HA MOCTPOCHHUE, MPUMEHSIS OCHOBHBIC AJITOPUTMBI
MOCTPOCHUS C TIOMOIIBIO IIUPKYJIS U JIMHCHUKH;
7) pemiaTh NpOCTEUIINE TIIIAHUMETPUUECKUE 3a/1a41 B IPOCTPAHCTBE.
Boinyckuux noiyuum 603mMoACHOCb HAYYUMbCAL.
8) osrademv memooamu pewienus 3a0a4 HA GLIYUCICHUS U OOKA3AMENbCMBA:
MemoooM Om NPOMUBHO20, MEMOOOM NOO0OUs, MemoOoOM nepedbopa 8apuanmos u
MemoOOM 2e0MeMpPULEeCKUX MeCn moyek;
9) npuobpecmu onvim npumeneHuss aneeOPAUHECKO20 U MPUSOHOMEMPULECKO20
annapama u uoetl 0BUNCEHUS NPU PEUUEHUU 2eOMEeMPULECKUX 3a0ay;
10) osrademsv mpaouyuonnoil cxemou peuterus 3a0a4 Ha NOCMPOEHUE C NOMOUBIO
YUPKYJSL U TUHEUKU. AHATU3, NOCMpOoeHUe, 00KA3amelbCmeo U UCCIe008anue;
11) nayuumocs pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2EOMEMPULECKO20 MeCmd
mouex u Memooom nooooust,
12) npuobpecmu onvim ucciedo6anus CEOUCME NIAHUMEMPUYECKUX Guayp ¢
NOMOWBIO KOMNBLIOMEPHBIX NPOSPAMM,
13) npuobpecmu onvim evinoanenus npoekmoe no memam: «I eomempuueckue
npeobpazosanus Ha niockocmuy, «Ilocmpoenue ompesxos no gpopmyner.

N3mepenune reoMeTpuYeCKUX BeJTMYMH
Buinycknuk nayuumces:



1) ucnonp30BaTh CBOMCTBA M3MEPEHUS AJIMH, TUIOIIACH U YTIIOB MPH PEIICHUH 3a/1a4
Ha HAXO0XJICHHWE IJIMHBI OTPE3Ka, UITMHBI OKPY>KHOCTH, IJIUHBI yTH OKPY>KHOCTH,
IpagyCHOM MepHI yria,;

2) BBIYUCIIATH IJIMHBI TUHEHHBIX JIEMEHTOB QUTYP U UX YIJIBI, UCTIONB3YS (DOPMYITBI
JUTMHBI OKPY>KHOCTHU W JUTUHBI YTH OKPY>KHOCTH, (POPMYJIBI TUTOIAaeH GUryp;

3) BBIYHCIATH IUIOMAAW TPEYTrOJBHUKOB, MPSMOYTOJLHUKOB, MapajuieIorpaMMOB,
Tpareuuii, KpyroB v CEKTOpPOB;

4) BBIYUCTATH IJIUHY OKPYKHOCTH, JUTMHY AYTH OKPY>KHOCTH;

5) pewmware 3amayd HAa JOKA3aTeIbCTBO C MCHOJB30BAaHUEM (POPMYN JUIMHBI
OKPY>KHOCTH | JUIMHBI IyTU OKPYKHOCTH, POpMYI MIomaaeii puryp;

6) pemaTh MPAKTUYECKUE 333y, CBSI3aHHBIE C HAXOXKJIEHHUEM TE€OMETPUUYECKUX
BEJIMYUH (MCTOIB3YsI PU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEICTBA).
Buinyckuux noayuum 603mMo#CHOCHb HAYYUMBCAL.

7) ebiuucaamo niowaou gueyp, coCmasieHHblx u3 08yx uiu boaee npsamoy20ibHUKOS,
NApanieniocpammos, mpeyeoibHuUKos, Kpyea u cekmopd,

8) evluuciameb niowWaAOU MHO20Y2ONLHUKOS, UCNONIb3YSL OMHOWEHUSL PABHOBETUKOCU
U PABHOCOCMABIEHHOCU,

9) npuobpecmu onvim npumeHenus aneeOPAUUECKO20 U MPULOHOMEMPUUECKO20
annapama u uoell O0BUNCEHUS NPU peueHuu 3a0ai Ha 6blYUCIeHue niowalel
MHO020)20/IbHUKOS.

Koopaunarsl
Buinycknux naywumcsi:
1) BBIYMCIIATH JUIMHY OTPE3Ka 10 KOOPJMHATAM €0 KOHIIOB; BBIYUCIIATH KOOPIUHATHI
CepeIMHbI OTPE3Ka;
2) WCIONB30BaTh KOOPAMHATHBIM METOJ JUIS HM3yYeHHsS CBOWCTB TPSIMBIX M
OKPYKHOCTEM.
BoinyckHux noayuum 603MOMCHOCIb HAYYUMbCS:
3) osrademv KOOPOUHAMHBIM MEMOOOM PEUEeHUs. 3a0a¥ HA 6bIYUCLICHUE U
00KA3amenbCmeo,
4) npuobpecmu onvlm UCHOIBL308AHUSL KOMNLIOMEPHBIX NPOSPAMM Olsl AHAIU3A
YACHBIX CIYYAE8 83AUMHO20 PACHOLONCEHUS OKPYIHCHOCHEN U NPAMbBIX,
5) npuobpecmu onvim  evinoaHenus npoekmogé Ha memy «lIpumenenue
KOOPOUHAMHO20 MemoOa NPu peuleHuu 3a0ad Ha 8blyucieHue U 00KA3ameibCmeoy.

BekTopsl

Boinycknux nayuumcsi:
1) omepupoBaTh C BEKTOpPaMH: HAXOIUTh CYMMY MW pa3HOCTb JIBYX BEKTOPOB,
3aJJaHHBIX T€OMETPUYCCKH, HAXOJUTh BEKTOP, PABHBIM MPOM3BEACHHUIO 3aIaHHOIO
BEKTOpa Ha YHCJIO;
2) HaXOAWTH JJI BEKTOPOB, 3a/IaHHBIX KOOPJAWHATAMU: JUTMHY BEKTOpPa, KOOPIUHATHI
CYMMBI U Pa3HOCTH JIBYX W 00Jiee BEKTOPOB, KOOPAMHATHI ITPOU3BEICHUS BEKTOpA Ha
YHCII0, MPUMEHSS TPH HEOOXOIWMOCTH COYETATEIbHBIN, MEPEMECTHUTEIBHBIA U
pacrpeeMTeTbHBIN 3aKOHBL;
3) BBIYHCIATH CKaJISIPHOE TIPOM3BEICHUE BEKTOPOB, HAXOJHUTh YTOJ MEXKIY
BEKTOPAaMH, YCTaHABIUBATh NEPIICHINKYISIPHOCTD MIPSIMBIX.
Boinyckuux noiyuum 603mMoACHOCMb HAYYUMbCAL.



4) oerademv GeKMOPHLIM MEmMOOOM Ol peuwleHus 3a0a4 HA 6blYUCIeHUe U
00KA3aMeNbCmeo,

5) npuobpecmu onvim evinonnenus npoekmos na memy «lIlpumenenue 6eKmopHo2o
Memooa npu peweHuu 3a0a4 Ha 8bIYUCIEeHUE U OOKA3AMENbCIBON.

Paznen 2.Conep:kanue

CornacHo 0a3ucHOMy y4eOHOMY Ha HM3y4eHHE reomeTpur B 7-9 Kiaccax
OTBOJIUTCA 2 YYEOHBIX Yaca B HEJIETIO B TEUEHUE KAXKOT0 rofa 00y4eHHUs.

Knaccer KomngyectBo 4acoB B | Koax-Bo Henmenr B | Bceero 3aron
HEJIEITIO ronxy

7 kiacc 24 34 68 u

8 Kiacc 24 34 68 u

9 knacc 24 34 68 u

Bcero 204

Harasianasa reomerpusi. HarmsagHele mHpeacraBiieHMsT O IPOCTPAHCTBEHHBIX
¢urypax: Ky0, napamienenunesa, npu3Ma, nupaMmua, map, chpepa, KOHyc, [UIHHJIP.
N300paxkenre npocTpaHcTBeHHBIX (uryp. Ilpumepsl ceueHuil. MHOTrOrpaHHHKH.
[IpaBunbHBIE MHOTOTpaHHUKU. [IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB, LHWJIMHIPA U
KOHYCa.

[Tonstue 06bEMa; equHUIEI 00bEMA. OOBEM MPSAMOYTOJIBHOTO Mapasiiesienunea,
KyoOa.

I'eomerpuyeckune ¢urypsnl. Ilpsmele u yrubl. Touka, npsiMasi, IIOCKOCTb.
OTtpe3ok, ayd. Yron. Bunbl yrios. BepTukanbHble U cMeXHbIE yIiibl. buccekrpuca
yria.

[TapannensHple W mepecekaromvecss mpsMble. [leprneHauKynspHbIE IIPsSMBIE.
Teopembl 0 MapayIeNbHOCTH U NEPIEHAMKYJIAPHOCTA NpAMBIX. [leprnieHauKysp u
HaKJIOHHAas K npaMoil. CepeAMHHBIN NEPIEHIUKYJIISAP K OTPE3KY.

I'eomerpuyeckoe Mecto TodyeK. CBOMCTBa OHMCCEKTPHUCHI YIVIA M CEPEAUHHOIrO
NEPIECHANKYJIIAPA K OTPE3KY.

TpeyronbHuk. BeicoTa, MennaHa, OMCCEKTpUcCa, CPEIHss JIMHUS TPEYrOJIbHUKA.
PaBHOOEpeHHbBIE W PaBHOCTOPOHHHE TPEYrOJbHUKH; CBOMCTBA M IPU3HAKU




paBHOOEPEHHOr0  TpeyrosbHMKa. [Ipu3HakuM  paBeHCTBa  TPEYrOJIbHUKOB.
HepaBencTtBo TpeyrosbHuKa. COOTHOLIEHMsST MEXIy CTOPOHAaMH U yIjlaMu
TPEYTOJIbHUKA.

CymMa yrnoB TpeyrojpHuKa. BHemHue yribel TpeyroiabHuka. Teopema daneca.
[Tonobue TpeyronbHukoB. Ilpusnaku nogodus tpeyroabHUKoB. Teopema IIudaropa.
CuHyC, KOCUHYC, TAHT€HC, KOTAaHI'€HC OCTPOIO yrja MPsSMOYTOJIBHOTO TPEYrOJIbHUKA
u yrioB or 0 go 180°; mpuBeneHue kK octpomy yriay. PemieHue mpsMoyrojbHBIX
TpEyroJbHUKOB.  OCHOBHOE€  TPUTOHOMETpUYECKOE  ToxkaecTBo.  Dopmyisl,
CBS3BIBAIOIIME CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC OJHOTO M TOIO >K€ YIJIa.
Pelenne TpeyroabHUKOB: TEOpEMa KOCHHYCOB M TEOPEMA CUHYCOB. 3aMedaTesIbHbIE
TOYKH TPEYTOJIbHHKA.

UYerpipéxyronpauk.  [lapamnmenorpamMm, €ro  CBOMCTBA W IPU3HAKH.
[IpssMOyroJIbHMK, KBaapaT, poMO, MX CBOWCTBA M MNpU3HAKU. Tpameuws, cpeaHss
JIMHUS TPAIICLUH.

MHoroyroinsHuk. Belmykiible MHOroyroiabHukH. CyMmma yIiioB  BBIITYKJIOTO
MHOI'OyrosibHuKa. [IpaBuinbHbIe MHOIOYTOJIBHUKH.

OxpyxHocteb u kpyr. J[yra, xopma. Cekrop, cermeHT. lLleHTpanbHBIA yrod,
BIIMCAHHBIN yIoJl, BEJIMYMHA BIIMCAHHOIO yria. B3aumMHOe pacionoxeHue npsiMon u
OKPYXXHOCTH, ABYX OKpyXHOCTei. KacarempHas M ceKymas K OKpPYKHOCTH, HX
CBONCTBA. BrincanHele ¥ ONMCaHHBIE MHOTOYTOJIbHUKU. OKPY>KHOCTh, BOMCAHHAS B
TPEYTOJBbHUK, W OKPYKHOCTb, OIMCAHHAS OKOJO TPEYrOJIbHUKA. BrmncaHHbIE U
ONMCAHHBIE OKPYKHOCTH ITPAaBUIILHOIO MHOTOYT'OJIBHHKA.

I'eomerpuueckue npeodpazoBanus. [lonsitue o paBencrBe ¢uryp. [lonsitue o
NBIKEHUN: OCEBasi M LIEHTpaJbHAs CUMMETPHUH, NApPaJUICIbHBIA NIEPEHOC, TOBOPOT.
[Tonstue o nogobuu Guryp ¥ roMOTETHH.

[ToctpoeHuss ¢ TOMOLIBIO IUPKYJId W JUHEHKU. OCHOBHBIE 3aJayd Ha
IIOCTPOCHUE: JEJIEHUE OTpPE3Ka IIOI0JIaM; IOCTPOCHUE YIJIA, PABHOIO JIAHHOMY;
IIOCTPOCHUE TPEYrOJIbHUKA II0 TPEM CTOPOHAM; IIOCTPOCHHUE IMEPIECHIUKYISIpA K
NPSIMOI; MOCTPOEHUE OUCCEKTPUCHI YIIIa; JeJIEHNE OTPE3Ka Ha /1 PaBHBIX YacTel.

Pemenne 3amay  Ha  BBIYMCIICHME, JOKa3aTeIbCTBO M IOCTPOCHHE  C
MCIIOJIb30BaHUEM CBOMCTB U3YUYEHHBIX (PUTYP.

HN3mepenue reoMeTpudecKux BeJMIMH. /[;inHa otpeska. PaccrosiHre OT TOUkH 110
npssMou. PaccrosiHre Mexay napajuiesIbHBIMU IPSIMBIMH.

ITeprmeTp MHOTOYIOJIBHUKA.

JInrHa OKpY>KHOCTH, YHCIIO 515 JUIMHA AYTH OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEKIY BEIMYMHOM LEHTPAIBHOTO yIJa U
JUTMHOM TyTH OKPY>KHOCTH.

[TonsiTue muomamu 1IOCKUX (uryp. PaBHOCOCTaBIEHHBIE U PAaBHOBEJIMKHE
¢urypsl. [lnomans npsmoyronsauka. [lnomany napamienorpamma, TpeyrojibHUKA U
Tpaneuuu. I[lmomane MHoroyronsHuka. IDlmomaas Kpyra u miomiaab CeKTopa.
CooTHotIeHnEe MEX Y TUIOMAIIMU TOT00HBIX (QUTYP.

Pemlenne 3amad Ha BBIYMCIEHHE MW JI0KA3aTEIbCTBO C  HCMOJIb30BAHUEM
M3YYEHHBIX (HopMyII.

Koopaunarbl. YpasHenue npsmon. Koopamnatel cepennnbsl orpeska. dDopmyna
PACCTOSHUSA MEXY IBYMsI TOUKAMH IIJIOCKOCTH. Y PABHEHHUE OKPYKHOCTH.

Bekropsbl. Jlnuna (Monyns) BekTopa. PaBeHcTBO BekTOpoB. KomnmHeapHble
BEKTOpbl. KOOpAMHATEI BEKTOpAa. YMHOXKEHHME BEKTOPA HA YHCIO, CyMMa BEKTOPOB,



pa3lioKEHUE BEKTOpa MO JBYM HEKOJUIMHEapHbIM  Bekropam. CkanspHoe
IPOU3BEJECHUE BEKTOPOB.

TeopeTnKO-MHOKECTBEHHbIE TOHATHS. MHOXXECTBO, 3JJIEMEHT MHOXKECTBA.
3alaHie MHOKECTB IEPEUYHCIICHUEM 3JIEMEHTOB, XaPAKTEPUCTUYECKHM CBOMCTBOM.
[NoamuoxkecTBO. OObEIUHEHHNE U TIEPECECUCHUE MHOMXKECTB.

JueMeHThI JIOTMKH. OrnpezneneHne. AKCHOMBI M TeopeMmbl. JlOKa3aTelbCTBO.
JlokazaTtenbcTBO OT MPOTUBHOTO. Teopema, oOparHas paHHOW. Ilpumep u
KOHTPIIPUMED.

[TonsTHe O PaBHOCWIBHOCTH, CIEIOBAHHUM, YHNOTPEOJECHUE JOTUYECKUX CBSI30K
eciu ..., mo ..., 8 MOM U MOJIbKO 8 MOM clyuae, ""TOTUYECKUE CBSI3KU U, UU.

I'eomeTpusi B ucropuyeckom passutun. Ot 3emnemepus k reometpun. [Tudarop
n ero mkona. ®anec. Apxumen. lloctpoeHue NpaBUIBHBIX MHOTOYTIOJIBHUKOB.
Tpucekuus yria. Kanpartypa kpyra. YaBoenue ky6a. Mctopus umcna x. 3010To€
ceuenue. «Hauanma» EBkmumpa. JI. Ditnep. H. W. JloGaweBckuit. Mcropus msitoro
MOCTYJIaTA.

N300peTeHre MeTo/a KOOPJIWHAT, MO3BOJISIOIIETO IMEPEBOJIUTh T€OMETPUUYECKUE
00BeKThl Ha s3bIK anreopsl. P. [exapt u I1. ®@epma. Ilpumepsl pa3iudHbIX CHUCTEM
KOOPAMHAT Ha IJIOCKOCTH.

Marepuan U3 paszenia reoOMeTpusi B UCTOPUUYECKOM PAa3BUTHH PACHPEACIICH MO
temaM: «HauanpHble reoMeTpruueckue cBenenus» (7 kiacc), «[lmomaas» (8 kiacce),
«MeTtoa koopauHaTY, «JIBuxkeHus, 00 akchoMax IIaHUMeTpun» (9 kiacc).



Paznen.3TemaTnueckoe miiaHMpoOBaHue ¢ ONpeieleHHEM OCHOBHBIX BU0B YUeOHOM 1eATeIbHOCTH 00yYAKOIIMXCS:

7 KJjacc
Paszpnen Koa- Tembl Kon-Bo | OcHOBHBIE BU/IBI I€ATEIBHOCTU OcHoBHbIE HaNpaBICHUS
BO yacoB | oOyuarouuxcs ( Ha ypoBHE BOCTHUTATEIHHON ACSITENTbHOCTU
4aco YHUBEPCAIbHBIX YU€OHBIX AEHCTBUIA)
B
HauvanbHble 11 OOBSACHATH, UYTO TaKo€ OTPE30K, JIyd, | ['pakaaHcKoe BOCIUTAHUE;
reoMeTpuyecKue cBeJeHus yroi, Kakue (Gurypsl HazbpiBaroTcs | [laTpuoTnueckoe BOCIUTaHHE U
paBHBIMH, KaKk  CpaBHUBAIOTCA U | (OPMHUPOBAHHE POCCUHCKOMN
I'eomerpuuecku | 2 IIpsimast u oTpe3oK. 2 U3MEPSIIOTCA OTPE3KU U YIJbl, YTO TAKOE | MIEHTUYHOCTH;
e GUrypsl JIy4 u yrou. rpaayc W TpaaycHas Mepa yria, Kako | JlyXOBHOE M HPaBCTBEHHOE BOCIUTAHHE
yroJl Ha3bIBaeTCsl MPSAMBIM, TYIbIM, | JE€TEH HA OCHOBE POCCUMCKUX
N3smepenne 4 CpaBHEHHE OTPE3KOB U 4 OCTPBIM,  Pa3BEPHYTHIM, UYTO TaKO€ | TPAJUIIMOHHBIX IEHHOCTEM;
reOMETPUUYECKU yTJIOB cepeiMHa OTpe3ka M OuccekTpuca yria, | IlpuoOiieHue neteil K KylnbTypHOMY
X BEJINYUH N3mepenne oTpe3kos. KaKue YIJIbl Ha3bIBalOTCS CMEXHBIMU U | Hacieauto (DCTETUYECKOE BOCIIUTAHUE);
H3mepeHue yriios Kakue BepTUKANbHBIMH; (GopmynupoBaTh | [lomynspusainus HaydHBIX 3HAHUH cpeau
nu  00oCHOBBIBaTh  yTBepXkjAeHUS 0O | aered (LleHHOCTH HaydHOTO MO3HAHUS);
I'eomerpuueckn | 5 [TepreHANKYIApHbIE 2 CBOMCTBAX CMEXHBIX M BEpPTHKaIbHBIX | PU3MUECKOE BOCIUTAHUE U
e purypsI npsMble YIJI0B;  OOBSICHATH, Kakue IMpsimMble | (OPMUPOBAHUE KYJIBTYPHI 3JJ0POBbS;
Ha3bIBAIOTCS NEPNEHIUKYIApHbIMY; | TpyaoBoe BociUTaHUE U
Perenwe 3a1ad. 2 dhopmynupoBaTh u 000CHOBBIBAThH | MTPOQPECCHOHAIBHOE CaMOOTIPE/IEIICHHE;
YTBEPXKACHHUE O CBOMCTBE JBYX INPSMBIX, | DKOJOTMYECKOE BOCIIUTAHUE.
MEePIEeHIUKYISIPHBIX K TpETheil;
KonTtponbnas pabora Nel 1

1/1306pa>1<aTL " pacCllO3HABATb YKa3aHHBIC

MIpOCTeNIINe

burypsl Ha uepTexax;




pemiate 3a1add, CBA3aHHBIE C JTUMH
IpOCTeUIMMHU (HUTypaMu

I'eomerpuyecku
e GUrypsl

18

TpeyroabHukn

18

IlepBblil IpU3HAK paBeHCTBA
TPEYrOJIbHUKOB

MenuaHnbl, OUCCEKTPUCH
BBICOTBI TPEYTOJIbHUKA

Bropoi1 u Tpernii npu3Hax
paBEHCTBA TPEYTOJbHUKOB

3a1auy Ha NOCTPOEHUE.
Pemenne 3agau

Konrponbnas pabora Ne2

OOBsicHATH, Kakas Qurypa Has3bIBaeTcs
TPEYTrOJIbHUKOM, YTO TAaKOE BEpIIUHBI,
CTOpPOHBI, YTJIbI u nepuMeTp
TPEYroJIbHUKA,  KaKOH  TPEyroJbHUK
HAa3bIBAETCS PAaBHOOCIPCHHBIM W KaKOH
PaBHOCTOPOHHUM, KaKHE TPEYTrOJbHUKH
Ha3bIBAIOTCS PaBHBIMH; H300paxkaTh W
pacro3HaBaTh Ha yepTekKax
TPEYrOJIbHUKHU i HX DJIEMCHTEI,
(GbopMyIHUpoOBaTh U JIOKA3bIBATh TEOPEMBI
0 TIPU3HAKAX PaBEHCTBA TPEYrOJbHUKOB;
OOBSACHATD, YTO Ha3bIBAETCS
MEePIEHIUKYIISIPOM, TPOBEAEHHBIM U3
JAHHOM TOYKM K JaHHOM MpsIMOM;
(hopMyJIIpOBaTh W JIOKA3bIBATH TEOPEMY
0 MEepHEHIUKYISIPE K MPSAMOM;
OOBSACHSTh, KaKhe€ OTPE3KH HA3BIBAIOTCS
MeJMaHOW, OUCCEeKTPUCON U BBICOTOMU
TPEYTOJIbHHUKA; dbopmynupoBaTh u
JIOKa3blBaTh TEOPEMBI O  CBOMCTBax
paBHOOEPEHHOTO TPEYroJIbHUKA;
pemarb 3aJa4H, CBSI3aHHBIC c
MPU3HAKAMU PaBEHCTBA TPEYTOJIbHUKOB U
CBOMCTBaMH paBHOOEPEHHOTO
TPEYTOJIbHHUKA; dbopmynupoBaTh
OTpeieNieHue OKPYKHOCTH; OOBSCHSTH,
YTO TakKoe IEeHTpP, paauyc, Xopla u
JTUaMETP OKPY>KHOCTH; pemarb
MpOCTEHIINE 3a7ayll  Ha TOCTPOCHUE
(mocTpoeHue yria, pPaBHOTO JIaHHOMY,
TTOCTPOCHUE OMCCEKTPHUCHI yria,

[Tpuobuienue aereit K KylnbTypHOMY
Haceauio (JCTETHYECKOE BOCTIUTAHUE);
[Tonynapu3anus HaydHbIX 3HAHUW Cpeau
nerelt (LleHHOCTH HayyHOIO IO3HAHUS);




MIOCTPOCHHE MePIECHIUKYISIPHBIX
MPSIMBIX, [IOCTPOEHUE CEPEANHBI OTPE3KA)
u Oonee CIIOXKHbBIE 3aJauu,
HCIIOJIb3YIOLINE YKa3aHHbIE MPOCTEHUIINE;
COIIOCTABJIATH MOJYYEHHBIH PE3yabTaT C

YyCIIOBHEM  3aJauy; aHaJIM3UPOBATh
BO3MOJKHBIE CIIy4au

I'eomerpuuecku | 13 DopMyIMpoOBaThH olnpeecHue

e Gpurypst ITapasienbHble NpsiMbIe 13 NapajuleNibHbIX MPSMBIX; OOBACHATH C
IIOMOIIBKD  PUCYHKA, KAaKWe  YIJIbI,

[Ipu3Haky napauieabHOCTH
JBYX IPSIMBIX

AKcuoma napamiebHbIX
IPSIMBIX

Pemenue 3amau.

KonTpoabnas padora Ne3

0o0pa3oBaHHbIE IPU MEPECeUeHUH JBYX
NPSIMBIX CEKYILEH, Ha3bIBAKOTCS HAKPECT
JIeXaIlMMH, KaKue OJHOCTOPOHHHUMH U

KakKue COOTBECTCTBCHHBIMMU,
(I)OpMy.]'II/IpOBaTL " JOKa3bIBaTh TCOPCMEI,
BbIpaXXKaromue IIPpHU3HAKH
mapaajicJIbHOCTHU ABYX MPSAMBIX;
06’I)$ICH$ITB, qTo TakKoc€ AKCHOMBbI

FEOMETPUM U KaKU€ AaKCUOMBI YK€
WCIIOB30BATUCH paHee; GOpMYITUpPOBAThH
AKCUOMY TapajUIelbHBIX MPSAMBIX U
BBIBOIUTH CIIEICTBUS us3 HeE,;
(GhopMyInHUpOBaTh U JIOKA3bIBATh TEOPEMBI
O CBOMCTBax TMapauUICNIbHBIX TMPSMBIX,
oOpaTHble TeopeMaM O MpHU3HAKAX
MapajuieTbHOCTH, CBS3aHHBIX C HAKpPECT
JIEKAIIUMH, COOTBETCTBEHHBIMU H
OJTHOCTOPOHHHMHU yTJIaMH, B CBSI3U C
9TUM OOBSICHATH, YTO TaKO€ YCJIOBHE U
3aKJTIOUEHHUE TEOPEMBI, Kakas TeopeMa
Ha3bIBaeTCsl 0OpaTHOW MO OTHOUIEHUIO K
JAHHOM Teopeme; OOBSICHATh, B YEM
3aKJIFOYAaeTCs METOJ JIOKa3aTeJbCTBa OT
MIPOTHUBHOTO: dhopmynupoBaTh u

[Ipnobmienue aerel Kk KyJabTypHOMY
Hacnenuio (DCTeTH4ecKoe BOCIIUTAHUE);
[Tonynapr3anus HaydHbIX 3HAHUW Cpeau
neteit (LleHHOCTH HAyYHOTO MMO3HAHUA);




J0Ka3plBaTh TEOpeMbl 00 yriax ¢
COOTBETCTBEHHO  MapajUICIbHBIMU U
MEePIEeHIUKYISIPHBIMU CTOpPOHAMU;
MPUBOJAUTH TPUMEPHl  HCIOIB30BAHUSA
3TOr0 METOJa; pemaTh 3aJadyd  Ha
BBIYHUCIICHHE, JI0Ka3aTeNNbCTBO u
[IOCTPOCHHUE, CBSI3aHHBIE c

napaJlJICJIbHBIMHA IPAMBIMUA

['eomeTpuueckun
e urypst

20

CoO0THOLIEHHUS MEKTY
CTOPOHAMH M yIJIAMH
TPeYrojbHUKA

20

CymMmMa yriioB TpeyroyibHHUKa
COOTHOIICHUS] MEXKTY

CTOPOHAMH U yriaMu
TPEYroJIbHUKA

Pemenue 3amau.

KonTpoabHnas pabora Ne4

IIpssMoyronbHBIE
TPEYTOJIbHUKH
ITocTpoeHue TpeyroJbHUKa
10 TPEM DJIEMEHTaM
Pemenue 3anau.

KonTtponbHnas padora Ne5

@opMynUpOBaTh U JOKa3bIBaTh TEOPEMY
O CYMM€ YINIOB TpeyrojbHUKa U €€

CIEICTBUE 0 BHEIIIHEM yriie
TPEYTOJIbHUKA, MPOBOJUTH
KJIacCU(UKALUIO  TPEYroJbHUKOB IO

yriaM; (GopmMynupoBaTh W JOKa3bIBAThH
TEOpEMY O  COOTHOLICHHMSIX  MEXIy
CTOPOHAMH W yIJIAMH TPEYTrOJIbHUKA
(mpssMoe U oOpaTHOE YTBEPXKICHHS) H
CIeACTBUS U3  HEE, TeopemMy O
HEPaBEHCTBE TPEYroJbHUKA;
(GbopMyIHpPOBATh M JOKA3bIBATh TEOPEMBI
0 CBOMCTBax IPSIMOYTOJIBHBIX
TPEYrOJIHLHUKOB (IPSIMOYTOTTHHBIN
TpeyroibHUK ¢ yriaoMm 30°, mpusHaku
paBeHCTBa MPSIMOYTOJTBHBIX
TPEYTrOJbHUKOB); dbopmynupoBaTh
OTIpENIeJICHUs] PACCTOSHUS OT TOYKH [0
PSIMOiA, paccTosiHus MEXITY
napajyieIbHBIMA ~ TIPSIMBIMH; ~ peIaTh
3aJa4d Ha BBIYMCIIEHUS, JOKa3aTeIbCTBO
" MIOCTPOCHHE, CBsI3aHHBIE c
COOTHOILEHUSIMH MEXJy CTOPOHAMH U
yIIaMHd TPe YroJbHHKA M PACCTOSHUEM
MEXJy NapajielbHbIMU MPSMBIMHU, MPH
HEOOXOJMMOCTH TPOBOJUTH 10 XOAY

1

[IpuoGmienue nereii Kk KyabTypHOMY
Hacieauio (JCTeTHYeCKOe BOCIIUTaHUE);
[Tonynspuzaius Hay4HbIX 3HAHUH cpeln
nerert (LleHHOCTH HAyYHOTO MTO3HAHUA);




pelIeHUs JOTIOJIHUTEIbHbIE

MOCTPOEHHUSI, COMOCTABIIATH MOJYYCHHBIH
pe3yNbTaT ¢ YCIOBUEM 3a/ladyl, B 3a/1a4ax
Ha MOCTPOEHHUE UCCIIE0BATh BO3ZMOKHbIE
ciydau

IloBTOpenue. Pemenue 6
3a1a4
Hroro 68
8 kaace
I'eomerpuuecku | 14 YerbIpexyroJbHUKH 14 OObsACHATH, 4YTO  Takoe JoMmaHas, | [IpuoOuieHue neTeil K KyJabTypHOMY
e Gurypsl MHOT'OYTOJIbHUK, ero BEPUIMHBI, | Haciueauto (ICTETHYECKOE BOCIIUTAHUE);
CMEXHBIE CTOPOHBI, nuaronaiu, | Ilonynaspusaiys HaydHbIX 3HAHUN Cpeau
MHOroyronbHuKH. 2 U300paxaTh u pacnosHasath | aereii (LleHHOCTH HAYYHOTO MO3HAHMS);
MHOTOYTOJIbHUKH Ha YyepTeKax;
MOKa3bIBATh 3JIEMEHTHI MHOT'O
Ilapanenorpamm 1 6 YrOJNIBHUKA,  €r0  BHYTPEHHIOK W
Tpanenms BHENIHIOW  00nacTu;  (OopMyIMpoBaTh
OTIpEIENIEHHE BBINYKJIOTO
[IpAMOYTOJILHUK, POMO, 4 MHOTOYTOJIbHHKA,; M300paxarh 7
KBazipat PAacIo3HaBaTh BBIMTYKJIbIE W HEBBITYKIIbIC
MHOTOYTOJbHUKH;  (OPMYJIHPOBATH U
Pemenne 3anau. 1 JIOKa3blBaThb yTBEPXKJIECHUA O CyMMeE
YIJIOB BBIMYKJIOTO MHOTOYrOJbHUKA W
KomtponbHas pabora Nel 1 CYMME €T0 BHEUIHMX YIJIOB; OOBACHSTH,
Kakue CTOPOHBI (BepIIHHBI)
YETBIPEXYTOJILHUKA Ha3BIBAIOTCS
[POTUBOIOJIOKHBIMK;  (POPMYITUPOBATE
OTIpeIENEH s napasIenorpamMmma,
Tpaneruu, paBHOOEPEHHON u




MPAMOYTOJIbHOM Tpanemnuu,
NpsIMOYTOJIbHHMKA,  pom0a,  KBajapara;
n3o0paxkaTb ¥ paclo3HaBaTb  3TU
YeTHIPEXYTONbHUKY; (OPMYIUPOBATh H
JOKa3pIBaTh  yTBEpXkAEHHS 00  HX
CBOWCTBaX M IMpH3HAKax; pelarh 3aJaqyu
Ha BBIUMCJICHHE, [OKa3aTelIbCTBO U
MIOCTPOEHHE, CBA3aHHBIC C ’TUMU BHIAMH
YeThIPEXYTOJIbHUKOB; OOBSACHATH, KakKue
JIBE TOYKH HA3BIBAIOTCS CHMMETPUYHBIMH
OTHOCHUTEIILHO MPSAMOH (TOYKH), B KAaKOM
cirydae durypa Ha3bIBACTCA
CUMMETPUYHONH OTHOCUTEIIHO TMPAMOit
(Touku) M YTO TaKoe ochb (LEHTP)
CUMMETpUU burypsr; MPUBOJIUTH
npumMepsl  Guryp, o0JagaroImuX O0CEBOH
(eHTpaIbHOM) CUMMETpPHUEH, a TakKKe
IIpUMEPBl  OCEBOM M LEHTPAIbHOU
CUMMETPUH B  OKpYXarollei  Hac
00CTaHOBKE

N3mepenue
T€OMETPUYECKHU
X BEJIMYMH

14

Ilnomann 14
[Tnomaas MHOTOYTOJILHUKA 2
[Tnomaau mapamienorpamma, | 6
TPEYroJibHUKA, TPATICIUH.
Teopema ITudaropa 3
Pemenue 3amau. 2

OOBSCHATD, KaK MIPOU3BOJUTCS
U3MEpEHHE JIomaaen
MHOT'OYTOJIbHUKOB, KaKue
MHOT'OYT'OJIbHUKHA Ha3bIBAKOTCA
PaBHOBEIIMKUMU u KaKue

PaBHOCOCTaBJICHHBIMH; (OPMYITUPOBATH
OCHOBHBIE CBOWCTBa IUIOIIAEN U
BBIBOJUTh C HUX TIOMOIIBIO (HOPMYJIBI

iouaaen NPSMOYTOJIbHUKA,
napaiesIorpaMma, TPEeYroJbHHKa,
Tpamnernuu; ¢dbopmynupoBaTh u

JAOKa3bIBaTh TCOPEMY 00 OTHOIIECHUU
IioIaaei TPECYIrOJIbHUKOB, UMCHOIHUX I10

®usnueckoe BOCIUTAHUE U
(dopMUpOBaHUE KYJIbTYPHI 37J0POBbS;
Tpynosoe BocnuTaHue u
Ipo(eCCHOHATBHOE CAaMOOIPECICHHE;
DKOJI0TH4eCKOe BOCIIUTAHNUE.




Konrtponbnas padora Ne2 1 paBHOMY  yray; QopMmymupoBaTh |
noka3bpiBaTh  Teopemy Iludaropa wu
oOpaTHyIO €i; BBIBOOUTH (GOpMYITy
I'epona s miomagyd TpPEyrojbHHKA,
pemaTth 3aJa4d  HA BBIYHCICHHE U
JI0Ka3aTeNnbCTBO, CBSI3aHHbBIC c
dbopmynaMy  IIOmAned W TEOPEMOU
[Tudaropa

I'eomerpuuecku | 19 Ilog00HbBIE TPEYTOJILHUKH 19 OOBSCHATD nousitue | [Ipuobiienue aerelt K KyJabTypHOMY
e urypst [IPOIOPLIMOHAIBHOCTH OTPE3KOB; | Hacienuto (DCcTeTHUYeCKoe BOCIIUTAHNUE);
(dbopMyHpoBaTh onpeneneHus nogooHbIX | [lomynspu3sariys HayYHBIX 3HAHUH cpeln

Onpenenenne moAOOHbIX 2 TPEYrONbHUKOB ¥ Kod(¢uuuenra | nereii (L[eHHOCTH HAYYHOTO MO3HAHMS);

TPpEYTOJILHUKOB. no06us; pOpMyIUPOBATh U JIOKA3bIBATH
TeOpeMbl: 00 OTHONICHWH IUIOMIACH
MOIOOHBIX TPEYTOJIBHUKOB, O TMPU3HAKAX

[Tpusnaxu nonobus 5 HOJ00Us.  TPEYrOJbLHHUKOB, O CpeaHei

TPCYTOJILHUKOB JUHUM TPEYrOJbHHMKA, O IIEPeCEYECHUH
MeuaH TPEYroJIbHUKA, 0

Kontposbras padora Ne3 1 HPOMOPIUOHATBHBIX OTpe3Kax B
MPSIMOYTOJTBHOM TPEYrOJIbHUKE;

BSACHSTH, YTO TAKOE METOJ II usi B

[Tpumenenne mogobus x 7 0bbsc > 11O Oe MeTo 1107106
3aJauyax Ha TIOCTPOCHUE, W TPUBOIUTH

JI0Ka3aTelbCTBY TEOPEM U
npuMepsl NPUMEHEHUS] J3TOTO0 METO[a;

pemenuro 3aaay. P P P Aa,
OOBSICHATh, KaK MOXHO HCIIOJIB30BaTh
CBOWCTBA MOJOOHBIX TPEYroJbHUKOB B

COOTHOIICHUS] MEXKTY 3 a Tpeyr
W3MEPHUTENBHBIX paboTax Ha MECTHOCTH;

CTOPOHAMH U YTJIaMH
OOBSCHSTD, KaK BBECTH MOHSATHE MOJ00Ms

IPSIMOYTOJIBHOTO
JUTS IIPOU3BOJIBHBIX ¢buryp;

TPEyTroJbHUKA
(bopMyITHpOBaTH orpejiesieHe u
WUTIOCTPUPOBaTh ~ TOHATHS  CHHYCA

KonTtponbsHas padora Ne4 1 pHp yea,
KOCHHYCa W TaHT€HCa OCTpOro yria
MPSIMOYTOJTBHOTO TPEYTOJIbHUKA,;
BBIBOJIMTh OCHOBHOE

TPUTOHOMCTPUUICCKOC TOXAECCTBO u




3HAYEHHsI CHHYCa, KOCHHyCa M TaHIeHCa
s yriioB 30°, 45°, 60°; pemrars 3agauu,
CBSI3aHHBIE C MOJOOHEM TPEYrOJbHHKOB,

TUTST BBIUMCIICHHUS 3HAYCHUI
TPUTOHOMETPUUECKUX byHKIMI
HCII0JIb30BaTh KOMITbIOTEPHBIE
MIPOrPaMMBbI

I'eomeTpuuecku
e GUrypsl

17

OxkpyxHOCTH 17
KacarenbHas K OKpy)KHOCTH. | 3
LlenTpanpHbIC M BOUCaHHBIE | 4
YTJIBL

YetbIpe 3aMeyaTenbHbIe 3
TOYKH TPEYrOJbHUKA.

Brnucannas u onucanHas 4
OKPYKHOCTH

Pemenue 3amau. 2
Kontponbnas padota Ne5 1

HccnenoBaTh B3aMHOE PacIOIOKEHUE
MPSIMON U OKPYXHOCTH; (POPMYIHPOBATH

OITpeIeIICHNE KacaTeJIbHOU K
OKPYKHOCTH; dbopMynupoBaTh u
JIOKAa3bIBaTh ~ TEOPEMBI: O  CBOWCTBE

KacaTelbHON, O NPU3HAKE KacaTelbHOMH,
00 oTpe3Kax KacaTeJbHbIX, IPOBEAEHHBIX
U3 OJHOM TOukH; (HOpMyIUpPOBAThH
NOHATUA  UEHTPAJIBHOIO  yrjaa W
IpPagyCHOM Mepbl IyI'H OKpPYKHOCTH;
(GOopMyIHpOBATH U IOKA3bIBATH TEOPEMBI:
O BIIMCAaHHOM YyIJ€, O IPOU3BEICHUU
OTPE3KOB MIEPECEKAIOIINXCA  XOPJ;
(bopMyIHMpOBATH U J0KA3bIBaTh TEOPEMBI,
CBA3aHHBIE C 3aMe4aTelIbHBIMA TOYKAMH
TPEyrojbHUKa: O OHUCCEKTpuce yria H,
KaK  CIEACTBME, O  IIEPECCUCHUU
OuccexTpuc TPEYroJIbHUKA; 0
CEPEIMHHOM IIEPIICHIUKYISIPE K OTPE3KY
U, KaKk CIEACTBUE, O IIEPECEUECHUHU
CEPEIMHHBIX NEPIEHINKYIIIPOB K
CTOpPOHAM TPEYTOJIbHUKA; O IIEPECEYECHUN
BBICOT TpPEYrojbHUKA; (POPMYIHPOBATH
OIpENEICHUSI OKPYKHOCTEH, BIIMCAHHOU
B MHOTOYTOJIBHUK M OIIMCaHHOM OKOJIO
MHOTOYTOJIbHUKA;  (hopMynupoBaTh U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYXKHOCTH,

[Tpuobmenue aereit K KyabTypHOMY
Haceauio (JCTETHYECKOE BOCTIUTAHUE);
[Tonysapr3anus Hay4HbBIX 3HAHUN CPENH
nereit (LleHHOCTH HayyHOTrO IO3HAHUS);




BIIUCAaHHOM B TPEYrOJbHUK; 00

OKPY’KHOCTH, ONMCAHHOU OKOJIO
TPEYrOJIbHUKA; O CBOWCTBE CTOPOH
ONMCAaHHOTO  YETBIPEXYTOJbHUKA; O
CBOMCTBE YIVIOB BIMCAaHHOIO YETBIPEX
YTOJIbHUKA, pemate  3aJadyd = Ha
BBIYHCIICHUE, JI0Ka3aTeNIbCTBO u
IIOCTPOEHUE, CBA3AHHbBIE C OKPYKHOCTHIO,
BIINCAaHHBIMH U ONMCAHHBIMU
TpEeyroJlbHUKaMU u
YETBIPEXYTOJbHUKAMH; HCCIIEI0BATh
CBOWCTBa KOH(UTYpaIHii, CBSI3aHHBIX C
OKPY>KHOCTBIO, c IIOMOLIBIO
KOMITBIOTEPHBIX POTrpamMm
IloBTOpenue. Pemenue 4
3aja4
Hroro 68
9 kanace
Bexrops! BekTops! 8 DopMynHpoBaTh OIIPECIICHUSA Ul ;
WITIOCTPUPOBATh MOHATHS BekTopa, ero | IlpmoOmieHue neteil Kk KyJIbTypHOMY
JUIMHBI, KOJUIMHEAapHBIX M  paBHBIX | Haciueauto (DCTETUYECKOE BOCIIUTAHUE);
Tonstue BexTOpa 2 BEKTOPOB;  MOTHUBHPOBaTh  BBeleHWe | [lomynspu3anus HayIHbIX 3HAHUM CpeIu
MOHATUM U JAeWcTBUH, cBs3aHHBIX c | jgered (LleHHOCTH HaydYHOTO MO3HAHUS);
CI105KCHNG 1 BEINTAHIC 3 BEKTOpaMH, COOTBETCTBYIOIIMMHU | PU3NYECKOE BOCIIUTAHUE U
BEKTOPOB puMepamu, OTHOCSIIIIUMHUCS K | hopMHupoBaHHE KYIbTYPHI 3I0POBBS;
¢u3NYecCKUM BEKTOPHBIM BelIMYMHAM; | TpynoBoe BOCIUTAHUE U
VMHOKCHIE BEKTOPA Ha 3 MPUMEHATh BEKTOPbl M JEWCTBUSA HaJ | MpodecCHOHATbHOE CaMOOIpeIEIeHHE;
—— HUMHU IIpY pEHIEHHH TEOMETPHUUECKUX | OKOJIOTMUYECKOE BOCIIUTAHME.
[Ipumenenne BEKTOPOB K 3ajad
PEIIEHUIO 33144




Koopaunarst 10 MeToa KOOPAUHAT 10 OOBACHATh U WILIIOCTPUPOBATH MOHSATHS
MPSIMOYTOJIBHOM  CUCTEMBI  KOOPIUHAT,
KOOpJIUHAT TOUYKH U KOOPJUHAT BEKTOPA;
Koopaunarsl sexropa 2 BBIBOJIUTH M UCIIOJIB30BATh MPU PEIICHUU
3ama4  (GopMysbl KOOPAMHAT CEepPeUHbI
TIpocTeiimne 33124 B 3 OTpe3Ka, JJMHBl BEKTOPA, PaCCTOSHUS
KOODIHHATAX MENKAY JBYMA TOUKAMM, ypaBHEHMA
OKPY>KHOCTH U TIPSIMOM
VYpaBHEHUS OKPYKHOCTU U 3
MpAMOit
Pemenue 3anau. 2
KoHnTtponbHas padora Nel 1
I'eomeTrpuuecku | 8 CooTHoOIIEHUSI MEXKTY 11 dopmynupoBaTh U WUTIOCTpUpoBaTh | [IpuoOiienue neteit K KyabTypHOMY
e purypsl CTOPOHAMH M yIJIAMH onpeeneHus cuHYyca, KOCHHYCa, | Hacieauro (DCTETHYECKOe BOCIIUTAaHUE);
Tpeyrojbuuka. CrajsipHoe TaHreHca M koTaHreHca yriioB oT 0 go | Ilomynsipu3zanus Hay4HbIX 3HAHUM cpeau
Npou3BeIecHHE BEKTOPOB 180°; BBIBOJUTH ocHOBHOe | neteil (LleHHOCTH HAayYyHOTO MO3HAHUA);
CuHyc, KOCUHYC, TaHTEHC, 3 TPUTOHOMETPUYECKOE  TOXJIeCTBO U | Du3myeckoe BOCIUTAHUE U
KOTaHI'€HC yIia dbopmynsl nipuBeneHus; GopMynupoBaTh | HOPMUPOBAHHUE KYJIBTYPHI 310POBBS;
U JO0Ka3blBaThb TeOpeMbl CcHHYCOB U | TpymoBoe BocnuTaHue u
COOTHOILIEHUS MEXKTY 4 KOCHHYCOB, IPUMEHSITh UX MPU PEIICHUH | TPOPECCHOHATIEHOE CaMOOTIPE/IEIICHHE;
CTOpPOHAMU U yTiaMu TPEYTOJIbHUKOB; OOBSICHSTH, KakK | DKOJOTMYECKOE BOCIIUTAaHUE
TPEYroJIbHUKA HCIOJIb3YIOTCS TPUTOHOMETPUYECKHE
(GhopMyIbl B U3MEPUTENBHBIX padoTax Ha
Bekropsl 3 CkansipHo€ NpOU3BEICHNE 2 MECTHOCTH; popmynuposath
BEKTOPOB OmpeJNelIeHUsl yrila MEXJy BEKTOpaMu U
CKaJSIPHOTO TPOM3BEJNEHUS BEKTOPOB;
Pemrenwe 3amau 1 BBIBOJIUTH bopmymy CKJIIPHOTO
MPOU3BEACHNUS  Yepe3  KOOpIUHAThI




KoHntposbnas pabora No2

BEKTOPOB; (bopmynupoBaTh u
000CHOBBIBATh YTBEp)KJICHHE 0
CBOMCTBAaX CKAJSIPHOTO [POU3BE/ICHHUS;
UCIIOJIb30BaTh CKAJSIPHOE MPOM3BEICHHE
BEKTOPOB IIPH PEIICHUH 33/1a4

[eomMeTpuyecKu JIJIMHA OKPYKHOCTH H 12 ®DopMyITHPOBAThH onpenenenue | [Ipuobuienne aeTeii K KyJIbTypHOMY
e durypsr IUIOIIAAbL KPyTa [PaBUIBLHOTO MHOTOYTOJBbHHKA; | HAacHenuio (DCTETHIECKOE BOCIIUTAHKE);
(GOpMyIHpPOBATh U JIOKa3bIBaTh TEOpeMBI | [lomynspu3aius HayIHbIX 3HAHUI CPEIH
IIpaBuibHbie 4 00 OKpYXKHOCTSIX, ONHMCaHHOH okouno | aereil (LIeHHOCTH HAyYHOTO MO3HAHMS);
MHOTOYTO/IbHUKH NPaBHILHOTO  MHOTOYrOJbHUKa M | OH3MYECKOE BOCIIUTAHHE U
BIIMCAHHON B  HEro; BbIBOAUTH M | (JOPMHUPOBAHHUE KYJIbTYPhI 300POBbS;
Wsmepenne Aina - okpykHocTH M | 4 HCII0Jb30BaTh bopmysl nis | TpymoBoe BOCIIUTaHHUE U
TCOMETPUHCCKH TToazne Kpyra BBIUMCJICHHS]  IUIOIIAAM  HPaBMIILHOTO | MPO(ECCHOHAIBHOE CaMOOIIPEIEICHHE;
X BETMHHH MHOTOYTOJbHMKA, €r0  CTOPOHBI M | DKOJOTMYECKOE BOCIIUTAHUE
Pemenue 3anaq 3 paaMyca  BIMCAHHOW  OKDPYXKHOCTH;
pemiaTh  3aJauyd = Ha  IIOCTPOCHHME
Komtponbras pabota Ne3 1 IPaBUIILHBIX MHOTOYTOJIbHUKOB;
OOBACHATH TIOHATHS [UIMHBI OKPYKHOCTH
¥ IUIOMIAJ¥ KPYra; BBIBOJUTH (OPMYJIbI
UL BBIYMCIIEHUS JUIMHBI OKPY/KHOCTH M
JUIMHBI yTH, TUIOMIAHM KPYTa U TUIONIaIH
KPYTOBOTO CEKTOpa; IPHUMEHATH OTH
(GOpPMyJIbI IPU PENIEHUH 33184
I'eomerpuueckn JABuxenust 8 OObscHATh, 4TO Takoe oToOpaxeHue | [IpuoOuieHue neTeil K KyJbTypHOMY
e (urypsl IUIOCKOCTH Ha ce0s M B KakoM ciydae | Hacueauro (DCTETUYECKOE BOCIIMTAHUE);
OHO HA3bIBAETCS JBMKEHMEM IUIOCKOCTH; | Tlomynsipu3anus HayqIHbIX 3HAHUI CpeIu
IlonATHE NBIKCHAA 3 OOBACHATH,  4TO  Takoe  oceBas | aeteii (LIEHHOCTH HAYYHOTO MO3HAHKSA);
CUMMETpHS, LEHTpaIbHas CUMMETpHs, | OU3MUIECKOEe BOCIIUTAHHE U
TTapaIe b HER IEPeHOC B 3 NapauleNbHBI  TIEPEHOC W TIOBOPOT; | (POPMHUPOBAHHUE KYJIBTYPhI 310POBbS;
0BOPOT 00OCHOBHIBATh, 4YTO 3TH OTOOpaxkeHus | TpymoBOe BOCIIUTAHHE H
IJIOCKOCTH ~ Ha  cebf  SBISAIOTCA | NPO(ECCHOHATBHOE CAMOOIPEIENIEHHE;
Y S———— 1 JBMKEHUAMH; OOBACHATH, KAKOBA CBA3b | DKOJOTHYECKOE BOCITUTAHHE

MCXKAY [ABUKCHHAMU U HAJIOXKCHUIAMU,
HUIUTIOCTPUPOBATH OCHOBHBIC BUBI




Kontposbnas padota No4

JOBUKCHUM, B TOM YHCJIE C IIOMOIIBIO
KOMITBIOTEPHBIX IIPOrPaMM

Harngnnas
reoMeTpus

HavajabHele cBegeHusi wu3
cTepeoMeTpuu

MHororpasHuKu

Tena 1 moBepxHOCTH
BpALIEHUs

OOBACHATH, YTO TaKO€ MHOIOIPaHHMK,
€ro rpanu, péopa, BEpILIUHBI, JUATOHAIIH,
KakoM  MHOTOTPaHHUK  Ha3bIBaeTCs
BBIMYKJIBIM, 4YTO Takoe N-yrojbHas
pu3Ma, €€ OCHOBAaHUs, OOKOBBIE I'PaHU U
OokoBble  pEOpa,  Kakas  mpu3Ma
Ha3bIBAETCS MPSIMOM M Kakasi HAaKJIOHHOM,
9TO TaKoe BBICOTA MpPHU3MBI, Kakas
[IpU3Ma Ha3bIBAaeTCs MapasliesIenuIe oM
U KakoM napajieNenure]] Ha3blBaeTcs
OpSIMOYTOJIBHBIM;  (OPMYJIMPOBATh |
00OCHOBBIBaTh YTBEPXKACHUS O CBOMCTBE
JIMaroHajel mnapajuieienunesa u o
KBajJpare JUaroHajau MPSIMOYIOJIBHOTO
napajiesienunesia; OObsICHATh, YTO TaKOE
00bEM MHOIOrpaHHMKA; BBIBOAMTH (C
MTOMOIIBIO npunina  KaBaneepn)
bopmyny o0béMa  MPAMOYTOJBHOTO
napajuiefienumnesa; OOBSICHATh, KaKou
MHOTOTPAaHHHUK Ha3bIBAaeTCs MUPAMUIIOH,
9TO  TaKkoe€ OCHOBaHWE,  BEpIINHA,
OOKOBBIE TpaHM, OOKOBble pEOpa u
BBICOTa THPaMH[IbI, Kakas M[HpaMuzia
Ha3bIBa€TCS NPAaBWIbHOH, YTO Takoe
anodpemMa  TPAaBWIBHOH  THUpPaMUJIBI,
NPUBOAUTE (HOpMYITy 00BEMA MUPAMU/IBL;
OOBSICHATh, KaKO€ TEJI0 Ha3bIBACTCSA
LWIMHAPOM, YTO TaKOE€ €ro OCh, BHICOTA,

OCHOBAHHSI, paauyc, OoKkoBas
MMOBEPXHOCTh, O0pa3yrolue, pa3BEPTKa
O0KOBOI MTOBEPXHOCTH, KaKUMH

dopMynaMu  BBIpXKAIOTCSI  00BEM U




IUIOLIAIE OOKOBOIT MMOBEPXHOCTH
HWIAHIPA; OOBSACHATH, KAaKOE  TEIo
Ha3bIBACTCS KOHYCOM, YTO TaKOE €ro OCh,

BBICOTA, OCHOBaHHE, OokoBast
[MOBEPXHOCTh, 00pa3yromre, pa3BEPTKa
O60KOBOM MIOBEPXHOCTH, KaKHUMHU

¢dopMmynamMu BEIpakaroTcs 00bEM KOHYca
U Iomags  OOKOBOWM — MOBEPXHOCTH;
OOBSCHSITS, Kakas HOBEPXHOCTh
Ha3piBaeTcs cdepoi) W Kakoe Telo
Ha3bIBACTCS IIAPOM, YTO TAKOE PaguycC U
auamerp  cheprl  (mapa),  KakuMu
dopMmynamu BbIpaxkaroTcsi 00bEM mapa u
wiomanae  cepbl;  HU300paxkaTh U
pacro3HaBaThb Ha PUCYHKax IPH3MY,
napajuiesienure]], MUpaMuIy, LHWIMHID,
KOHYC, I11ap

DJIEMEHTHI
JIOTUKH

0o
IUVIAaHUMETPHH

aKCuoOMax

Ctpodt 10oruueckue Henu paccyKAeHHM.
[IpenBocxuImaOT pe3ynbTaT U YpOBEHb
yCBOEHHUsI (Kakoi OyJeT pe3ynbrar?).
VYMeIoT ciylaTh U CbIIaTh Ipyr Apyra.
BI)I}IBI/IFaIOT A 000CHOBBIBAIOT THUITOTE3HBI,
MpeUIaratoT CocoObl UX MPOBEPKH.
CraBar yueOHyIO 3aJady Ha OCHOBE
COOTHECEHMsI TOTO, YTO Y)K€ M3BECTHO U
YCBOEHO, ¥ TOTO, UTO €II[e HEM3BECTHO.
Pa3BuBaOT yMeHHE HHTErpUPOBATHCS B
rpynmny  CBEPCTHUKOB U CTPOMUTH
NPOAYKTUBHOE  B3aWMOJEHCTBHE  CO
CBEPCTHUKAMHU U B3POCJIBIMU

IloBTOpEHME.
Pemenue 3agau




Hroro 68
Bcero 204
COT'JIACOBAHO COI''TACOBAHO

[IpoToko 3aceiaius METOIHIECKOTO
0OBEIMHEHHS YIHTEIICH MaTEMaTHKH,
¢usuku 1 unpopmatiku MOBY
COLIT Ne82

or 26 aprycra 2021 roma Ne |
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Ky3nenosa C.H.

3amecTuTens aupekTopa no YMP
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Xnononuna T.B.
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