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IInanupyemble pe3yjbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa
JInyHOCTHBIE, MeTaNIpeIMeTHbIE U MIPeIMeTHbIE Pe3yJIbTAThI OCBOCHUS COAePKaHUSA Kypca

[IporpamMma obecrieunBaeT JOCTHIKEHHE CIESAYIOUIUX PE3YIbTATOB OCBOCHHUSI 00pa3oBaTENbHON MPOrpaMMbl
OCHOBHOT'O 00111er0 00pa30BaHHUS:

JIUYHOCmHbIE.

(hopMUpOBaHUE OTBETCTBEHHOI'0 OTHOLICHHS K YYCHHMIO, TOTOBHOCTH U CHOCOOHOCTH OOYYArOIIUXCS K
CaMOpa3BUTUIO M CaMOOOpPa30BaHMIO HA OCHOBE MOTHBAallMM K OOYYEHHIO W TIO0 3HAHHUIO, BBIOOpPY
JanpHelIero oOpa3oBaHHs Ha 0a3e OpHUEHTHPOBKM B Mupe mpodeccHid M MpodeccHOHaTbHBIX
MPEANOYTEHNH, OCO3HAHHOMY TIIOCTPOCHUIO WHIWBHUIYATBHOW 00pa30BaTEbHOW TPACKTOPUH C YYETOM
yCTOﬁ‘IHBLIX TO3HABATCIIBHBIX UHTECPECOB;

(dhopMupoBaHUE IIEIOCTHOO MUPOBO33PEHHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHON IIPAKTHKH,

(1)OpMI/Ip0BaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6HI€HI/II/I U COTPYAHUYECTBE CO CBEPCTHHUKAMMU,
CTapUIMMM M MJQJIIMMH B 00pa30oBaTeIbHOH, OOIIECTBEHHO IOJIE3HOU, Y4eOHO-HUCCIIeI0BaTEIbCKOM,
TBOPUYECKOW M JIPYTUX BUJIAX AESTEIbHOCTH;

YMEHHE SICHO, TOYHO, 'PaMOTHO H3JlaraTb CBOM MBLICJIIM B yCTHOI>’I U TIMCbMEHHOU p€un, NOHUMAThb CMBICII
IIOCTABJICHHOH 3a/1a4y, BBICTPAaUBaTh apryMEHTALNIO, IPUBOAUTH IIPUMEPHI U KOHTPIIPUM EPBI;

KPUTHUYHOCTh MBIIUICHUSI, yMEHHE paclO3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BHICKA3BIBAHMS, OTINYATH
TUTIOTE3Y OT (pakTa;

KpEaTUBHOCTH MBIIIICHHS], MHUIIMATHBA, HAXOIINBOCTh, AKTUBHOCTD IIPH PEIICHUH T€OMETPUIECKIX 33124,
YMEHHE KOHTPOIUPOBATH MPOIIECC U PE3YIbTAT YUeOHON MaTeMaTHIEeCKON eI TeNbHOCTH;

CHOCOOHOCTH K AMOITMOHATIFHOMY BOCIPUATHIO MATEMAaTHIECKUX O0BEKTOB, 3aja4, PEIICHIH, pacCyKIeHUH;
Memanpeomemusole:.

YMEHHE CaMOCTOSITEIhHO IJIAHWPOBATH AJHTEPHATHBHBIC ITyTH IOCTHKEHHS IIE€Tel, OCO3HAHHO BBIOMPATH
HamOosee 3 eKTUBHBIEC CIIOCOOBI PelIeH s YIeOHBIX 1 MMO3HABATEIbHBIX 3a1a4;

YMEHHE OCYIIECTBIIATH KOHTPOIb IO PE3YyNbTaTy M MO CIIOCO0y IeWCTBHS HAa YPOBHE IMPOU3BOIBHOTO
BHHMaHUS ¥ BHOCHTH HEOOXOIMMBIE KOPPEKTHBHL,

YMEHHE aJeKBaTHO OIEHWBATh MPABWJIBHOCTh WM OIIMOOYHOCTh BBITONHEHHS YYeOHOH 3amauu, e€
O0BEKTHUBHYIO TPYAHOCTh X COOCTBEHHBIE BOBMOXKHOCTH €€ PEIIeHHST,;

OCO3HAHHOE BJAJICHUE JIOTHYECKUMH JCHCTBUSMHU OIPENEICHUsT TMOHITUNA, OOOOINEeHHS, YCTaHOBIJEHHS
aHAJIOTHH, KIacCU(UKAIMN HA OCHOBE CAMOCTOSITEIHHOTO BHIOOpA OCHOBAHWUW M KPUTEPHEB, YCTAHOBIICHHS
POIOBUIOBBIX CBS3EH;

YMEHHE YCTaHaBIMBAaTh TPUYNHHO-CIECJCTBEHHBIE CBS3H, CTPOHTH JIOTHYECKOE PACCyKICHHE,
YMO3aKIoueHne (MHAYKTUBHOE, ETyKTUBHOE U 10 aHAJIOTHH ) U BBIBOBI;

YMEHHE CO37]aBaTh, IPUMEHITh U MPeo0pa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, MOJACIH W CXEMBI
IUTS pelieHns] YIeOHBIX M MTO3HaBaTEeNbHBIX 33/1a4;

YMEHHE OpraHH30BHIBATh y4yeOHOE COTPYIJHHYECTBO W COBMECTHYIO NEATENFHOCTh C YYHTEIeM U
CBEPCTHUKAMU: OMPEAEIATh IeNH, PaclpenensiTh (GYHKIUU U PO YIaCTHUKOB, OOIIME CIIOCOOBI paOoTHI;
yMeHHe padoTaTh B TPYIIE: HAXOJUTH O0IIee pellieHrne U pa3peniaTh KOH(QIUKTH Ha OCHOBE COTJIACOBAHMS
MTO3UINI 1 y4€Ta MHTEPECOB; CIyIIaTh MApTHEPA; (OPMYIHPOBATh, APTYMEHTHPOBATh M OTCTAWBATh CBOE
MHEHWE;

(hopMupoBaHUE U pa3BUTHE YIEOHON U OOIIENOIh30BATENLCKON KOMITETEHTHOCTH B 00JIaCTH W CIIONIB30BaHUS
“H(OPMaIMOHHO-KOMMYHUKAIMOHHBIX TexHonoruii (MK T-komnerenTHOCTH);

MepBOHAYAIILHBIC MPEICTABICHUS 00 UAEIX U O METOJaX MATEMAaTHKH KaK 00 YHUBEPCAIBHOM SI3bIKE HAYKU
Y TEXHUKH, O CPEICTBE MOJISIIUPOBAHHUS SBIICHHUI U TIPOIIECCOB;

YMEHHE BUJIETh MAaTEMAaTHUYECKYIO 3a]]a49y B KOHTEKCTE MPOOJIEMHON CHTYallMd B JPYTrUX JAUCHUIUIMHAX, B
OKpYyKaroueH >Ku3Hu;



YMEHUE HAaXOAWTh B pA3IUYHBIX HCTOYHHKAX HWHGPOPMAINIO, HEOOXOIUMYIO JUTST penieHus
MaTeMaTHYECKUX npoOjieM, ¥ TPEACTaBIATh €€ B TMOHATHOW (opMe, NpPUHUMATh pCIICHUS
B YCIIOBHSIX HEIOJIHOM U M30BITOYHOW, TOYHON M BEPOSATHOCTHOW WH(OpMAITHH;

YMEHUE TIOHUMATh M UCIOJIh30BATh MaTEMATHUCCKHUE CPENICTBA HATJISJHOCTU (PUCYHKH, YEPTEIKU, CXEMBI U
Jp.) U WILTFOCTPAIMK, HHTEPIPETAIIUH, apTYMEHTAIIHN;

YMCHUE BBIIBUTATH T'MIIOTE3bI IIPU PCHICHHUN y‘{e6HbIX 3aJa4 U IOHUMAaThb HCO6XOI[I/IMOCTI> HX IMPOBCPKU,
YMCHUEC MPUMCHATh MHAYKTUBHBIC U OCAYKTHBHBIC CHOCO6I>I paCCY)KI[CHHﬁ, BUJACTH PA3JIMYHBIC CTPATCrun
peuicHua 3aaav; IIOHUMAaHUC CyIIHOCTHU AJITOPUTMUYCCKUX HpCI[HI/ICEIHI/II\/'I n yMCHHC Z[CﬁCTBOBaTB B
COOTBETCTBUH C MPEIJI0KCHHBIM aJIFOPUTMOM;

YMCHUE CaMOCTOATCIIBHO CTaBUTL ILICIIH, BI)I6I/IpaTI) U COo3MaBaTh aJrOPpUTMbI JJId peuICHUA y‘I€6HBIX
MaTeMaTHYECKHX MPOOIIeM;

YMCHUE IIJIAaHUPOBATH H OCYHICCTBJIATL ACATCIbHOCTD, HanpaBJICHHYIO Ha peuicHue 3aJda4
HCCIIEIOBATEILCKOTO XapaKTepa;

npeomemuuole:

OBJIaJieHHe 0a30BBIM IMOHATHUWHBIM ANIIapaToM IO OCHOBHBIM pasJiefiaM COJEPXKAHHS; IMPEACTaBICHUE 00
OCHOBHBIX H3y4YaeMbIX MOHATHSAX (YHCII0, TeoMeTpryueckas (urypa) Kak BaKHEHIIMX MaTEMaTHYECKHX
MOICIAX, ITO3BOJIAIONIUX OIMMUCBIBATE U U3YUaTh PCAJILHBIC ITPOUCCCHI U ABJICHHUA,

yMeHHEe paboTaTh ¢ TEOMETPUUECKUM TEKCTOM (aHAJIM3UPOBaTh, W3BJIEKATh HEOOXOAUMYIO HH(POPMAIIHIO),
TOYHO u rpaMOTHO BbIpakaTb CBOH MBICIIN B yCTHOfI u MMACEMEHHOUN peun
C TPUMCHCHUEM MaTeMaTHYeCKON TEPMUHOJIOTUN W CHUMBOJIMKH, HCIIOJIB30BaATh PAa3JIMYHBIC A3BIKU
MaTEMaTHKH, IIPOBOANTH KHaCCI/I(i)I/IKaHI/H/I, JJOTUYECKHNE OGOCHOBaHI/IH, JOKa3aTeIbCTBA
MaTEMaTUYECKUX YTBEPKICHUH;

OBJIaACHUEC HaBbIKaMH YCTHBIX, IMCbMEHHBIX, MHCTPYMCHTAJIbHBIX BLI‘IPICHCHHIZ;

OBJIAACHUE TCOMECTPUUCCKUM SA3BIKOM, YMCHHE HCIIOJIB30BAaTh €0 I OMMMCaHUA MPEAMETOB OKDP Y>KAIOIIET O
MHpa, pa3Butue IIPOCTPAHCTBEHHBIX IIpeCTaBICHUI u 1300pa3nuTeNbHBIX
YMEHHI, TPHOOPETEHNE HABBIKOB T'€OMETPUUYECKUX ITOCTPOCHHIA;

YCBOCHHE CHCTEMATUYECKUX 3HAHUM O MJIOCKUX (QUTYpax M UX CBOWCTBAX, a TAK)KE Ha HATTISTHOM YPOBHE —
0 TPOCTEHIINX TPOCTPAHCTBEHHBIX TejaX, yMEHHE NPUMEHSTh CHCTEMAaTHYeCKHWe 3HaHWUS O HUX I
pelIeHus TEOMETPHYECKUX U MPAKTHIECKUX 3a/1a4;

YMEHUE U3MEpATh JUTUHBI OTPE3KOB, BEIMYUHBI YIJIOB, HWCIONB30BATH (OPMYIBI JUIS HAaXOXKICHHUS
TIePUMETPOB, IUIOoMaaeH 1 00BEMOB TeOMETPHIECKUX (DUTYD;

YMEHHE TIPUMEHITh HW3yUEHHBIC IOHSTHSA, Pe3yabTaThl, METOABI JUIA pEIIeHUs 3afad IMPaKTHIECKOr O
XapakTepa M 3aJad M3 CMEKHBIX TUCIHUILIMH C WCIIONB30BAHMEM IPH HEOOXOMWMOCTH CIIPABOYHBIX
MaTeprasoB, KaIbKYyISITOpa, KOMITBIOTEpPA.

oBIajfieHne 0a30BBIM IMOHITHHHBIM aIlapaToM IO OCHOBHBIM pas3fiellaM COZAep KaHWs;, MpencTaBIeHhe 00
OCHOBHBIX H3YyYaeMBIX TOHSTHIX (YHCIO, TeoMeTpuueckas (urypa) Kak BaKHEHITUX MaTeMaTHYECKHUX
MOJIEISIX, TIO3BOJISTFOIINX OMHMCHIBATH M U3YYaTh PEAbHBIE ITPOIECCHI U SBICHUS;

yMeHHne paboTaTh ¢ TEOMETPHUIECKAM TEKCTOM (aHAJTM3UPOBAThH, H3BJIEKATh HEOOXOAUMYIO HH(POPMAIINIO),
TOYHO W  TPaMOTHO  BBIpaKaTb CBOM  MBICIK B YCTHOM HW  THUCBMEHHOHM  pedn
C TpUMEHEHHEM MaTeMaTH4YeCKOH TEPMHUHOJIOTMH W CHUMBOJHKH, WCIIONB30BaTh pA3IUYHbIE S3BIKA
MaTeMAaTHKH, MTPOBOJIUTH KIIaCCH(MKAIIAH, JIOTHYECKHIE 000CHOBaHUS, JTOKa3aTeIhCTBa
MaTeMaTHYECKIX yYTBEPIKICHHIA,

OBIIAJICHNE HABBIKAMH yYCTHBIX, TMCEMEHHBIX, MHCTPYMEHTAIIbHBIX BEIYUCICHUN;

OBIIAJICHNE TEOMETPHUYECKUM SI3BIKOM, YMEHHUE HCITONB30BaTh €ro IS OMHMCAHUS TPEAMETOB OKp Y)KAIOIIIEro
MUpa, pasButue MPOCTPAHCTBEHHBIX MIpECTaBIICHHH u M300pa3nuTENbHBIX
YMEHHA, TPHOOpPETEeHNE HABBIKOB T€OMETPHUECKUX ITOCTPOCHUH;

YCBOEHHE CUCTEMATHYECKUX 3HAHUH O TIJIOCKUX (PUrypax W MX CBOWMCTBAX, a TAKXKE HA HATIISTHOM YPOBHE —
0 TPOCTEHIINX TPOCTPAHCTBEHHBIX TelaX, yMEHUE NPUMEHSTh CHCTEMATHYeCKWe 3HaHWUS O HUX IS
pEIIeHUs TEOMETPUYECKUX U MTPAKTHYECKUX 3a]1aY;

YMEHHE W3MEepSTh JJIWHBI OTPE3KOB, BEJIMYMHBI VYIJIOB, KCIIONB30BAaTh (OPMYNBI I HAXOXKICHHS
MIEPUMETPOB, TUIOMAAeH 1 00BEMOB reOMETPpUUIECKHX (QUTYD;

YMEHUE TPUMEHSTh HW3yYeHHbIE MOHATHUS, Pe3yabTaThl, METOABI I PEHICHUs 3a7ad IMPaKTUYECKOr O
XapakTepa M 3aJa4 M3 CMEKHBIX UCIHILIMH C HUCIOJB30BAHMEM IPH HEOOXOIUMOCTH CIIPABOYHBIX
MaTepuasoB, KaIbKYJIATOpa, KOMIIbIOTEPA.

Haznsonas ceomempus

BreinmyckHuk HayduTCs:



1) pacmio3HaBaTh Ha YepPTEXKaxX, PUCYHKAX, MOJEISAX M B OKPY)KAIOIIEM MHUPE MJIOCKHE U MPOCTPaHCTBEHHBIE
reoMeTpudecKkrue GUrypsl;

2) pacnozHaBaTh pa3BepPTKH KyOa, MPsIMOYTOJILHOTO MapajuleNenuneaa, NpaBuiIbHON MUpaMUIbl, HUIHHAPA
U KOHYCa;

3) ompenensaTh MO JMHEWHBIM pa3MepaM pa3BepTKH (QUTYphl JTUHEHHBIE pa3Mepbl caMod (GUIypHl U
Ha000poT;

4) BEIYUCIATH 00bEM MPSIMOYTOJIEHOT'O HapayieenuIea;

BBINMycKHUK MOTYYUT BOZMOYKHOCTD:

5) BBIUKCIATH OOBEMBI MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYp, COCTaBIEHHBIX HMX MPSIMOYTOIBHBIX
napasieNernuIesoB;

6) yroyOuTh ¥ pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUIECKUX QUTYpax;

7) IPUMEHSATH MOHSATHE PA3BEPTKU ISl BBIIOIHEHHS MTPAKTUYECKUX PACUETOB.

T'eomempuueckue pueypuol

BbIITyCKHUK HAYyYUTCS:

1) monb30BaThCS SA3BIKOM TEOMETPHH ISl ONMUCAHHS TPEAMETOB OKPYXKAIOUIEr0 MUpa W HMX B3aHMHOIO
PaCIIONOXKECHUS;

2) pacno3HaBaTh U H300pakaTh HA YePTEKAX M PHCYHKAX reoMeTpUiIecKue QUTYphl U UX KOH(PUTypaluu;

3) HAXOIUTh 3HAYCHHS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp M MX OTHOLICHU S, TPayCHYIO Mepy yriioB ot 00
no 1800, mpuMeHsisi OnpezeieHus, CBOMCTBA M TNMPH3HAKU (UTYp M UX DIIEMEHTOB, OTHOINEHHS (QUTYD
(paBeHCTBO, TIO100ME, CHMMETPHH, ITOBOPOTA, MMapaJUICIIbHBIN TIEpeHoC);

4) onepupoBaTh C HAYAILHBIMHU TMOHSATHSIMHA TPUTOHOMETPHH W BBIMOIHATH dJIEMEHTAPHBIC ONEpaluy HaJ
(YHKIMSIME YTJIOB;

5) pemaTh 3a/1a4u Ha J0Ka3aTeIbCTBO, OMUPASCh HA U3YUCHHBIE CBOMCTBA (DPUTYP M OTHOUICHUI MEXy HUMH
Y TIPUMEHSISI I3Y4YCHHBIE METO/IbI JIOKA3aTeNbCTB;

6) pelaTh HECIIOXKHBIE 33/Ia4H HA TOCTPOCHUE, MPUMEHSISI OCHOBHBIE allTOPUTMbI IMIOCTPOSHUSI C MTOMOIIBIO
LUPKYJIA U JIMHEUKY;

7) pemaTh MpoCTEHIIe TUTAHUMETPHUIECKIE 3aJa9H B IIPOCTPAHCTBE.

BbInycKHUK OTY4UT BO3MOXKHOCTD:

8) oBianmerp MeTOIAMM peLICHHs 3ajad Ha BBIUMCICHUS U JOKAa3aTeNnbCTBA: METOJOM OT IIPOTHUBHOIO,
METOJIOM ITOJJ00MS1, METOJIOM ITepedopa BapHaHTOB M METOJIOM F€OMETPHUECKUX MECT TOUEK;

9) mproOpecTH ONBIT MPUMEHEHUS ANreOPandecKoro U TPUTOHOMETPHUYECKOTO anmapara 1 UaeH IBIDKCHUSI
[IPU PELIEHUH F'€OMETPUYECKUX 3a/1ay;

10) oBnazeTs TPAOWIIMOHHON CXEMOHW pEIIeHHs 3a/a4 Ha TIOCTPOSHHE C TOMOIIBIO IUPKYISI M JIMHEHKH:
aHaJu3, IOCTPOEHHE, JOKa3aTeIbCTBO U UCCIICIOBAHUE;

11) HayumThbCs pelmiaTh 3aJadd Ha IIOCTPOEHHUE METONOM TI'€OMETPUYECKOr0 MECTa TOYEK M METOAOM
oa00us;

12) mpuoOpecTH OMBIT HWCCIEJOBAHHS CBOWCTB IUIAHUMETPUYECKUX (UTYp C IMOMOIIBI0 KOMIBIOTEPHBIX
IIPOTrpaMM;

13) mpumoOpecTH ONBIT BBIMOTHEHHS TIPOEKTOB 10 Temam: «l eoMmerpuyeckre mpeoOpa3oBaHUsS Ha
1ockocTny, «IlocTpoenne oTpe3koB 1o Gopmyie».

H3mepenue ceomempuieckux gerudun

BeinmyckHUK HAay4IuTCS:

1)ucnons30BaTh CBOMCTBA M3MEPEHUS JINH, TUIOLIAICH 1 YITIOB IIPU PELICHUH 3a1ad Ha HaXOXKACHUE JUTHHBI
OTpe3Ka, IJIUHBI OKPYKHOCTH, JJIMHBI IyT'H OKPYXHOCTH, TPaIyCHOM MEpHI yIia;

2)BBIYUCIIATD JJIUHBI TUHEHHBIX 3JIEMEHTOB (DUTYp M UX YIJIbl, HCHONB3Ys (POPMYINbI JUIMHBI OKPYKHOCTU H
JUTUHBI IyTH OKPYXHOCTH, (OpMyJIbI Iutomaneii gpuryp;

3)BBIYUCIATD IJIOIIAAM TPEYrONBbHUKOB, NPSMOYTONBHUKOB, I[apajuleIorpaMMOB, Tpaneluui, KpyroB H
CEKTOpPOB;

4)BBIYUCIIATH [UIMHY OKPY>KHOCTH, [UIMHY AYTH OKPY>KHOCTH;

S)pemate 3ajayd Ha [OKA3aTEbCTBO C HCIIONB30BaHMEM (OPMYJT UIMHBI OKPYXHOCTH W AJMHBI IyTU
OKPYKHOCTH, (hOpMYII Iiomianeii puryp;

6)periaTe NMpakTHUYECKUE 3a/1aud, CBSI3aHHBIC C HAXOXIECHHEM T'€OMETPHUUECKHX BEIMYUH (MCIIONB3YS MPH
HEOOXOMMOCTH CIIPAaBOYHUKU M TEXHHUUECKHUE CPE/ICTBA);

BbInmycKHUK MOTYYUT BO3MOKHOCTD:

7) BBIUMCIIATH IIIOMAIN (UTYP, COCTABICHHBIX MX ABYX MM OoJiee MPsIMOYTrOJIbHUKOB, ITapajuiesl orpaMMOB,
TPEYrOJIbHHUKOB, Kpyra U CEKTOpa;

8)  BBIUMCHATH  IUIOUIAJM  MHOTOYTOJBHUKOB,  WCHOJNB3YS ~ OTHOLIGHWS  PAaBHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;



9) mpuoOpecTH OMBIT MPUMEHEHHs! anredpanyeckoro 1 TPUTOHOMETPHUYECKOrO anmaparta U el ABHKEHUs
IIpU PEUICHUH 3a/Jja4 Ha BBIYHUCIICHUE IUIOIIAEH MHOTOYT OJIBHUKOB.

Koopounamui

BbIITyCKHUK HAYyYUTCS:

1) BBIYHCIATD AJMHY OTPE3Ka [0 KOOPAMHATAM €TI0 KOHIIOB; BEIUYMCIISTh KOOPAMHATHI CEPEUHBI OTPE3Ka;

2) UCTIONB30BaTh KOOPAWHATHBIN METO/ AJISl U3Y4eHHs CBOHCTB MPSIMBIX H OKPY>KHOCTEH;

BBINTYCKHUK MOITYYUT BO3MOKHOCT:

3) oBnaZeTh KOOPAWHATHBIM METOIOM pEIIEHUS 3a]a4 Ha BBIYMCICHHUE U 10Ka3aTeNbCTBO;

4) nproOpecTH ONBIT UCIIOJIL30BAHUSI KOMITBIOTEPHBIX TPOrpaMM ISl aHaJIM3a YaCTHBIX CIy4aeB B3aMMHOIO
PaCIIOJIOKEHMS OKPY>KHOCTEN U IIPSIMBIX;

5) npuoOPECTH OMBIT BHITOTHEHUS MTPOEKTOB Ha TeMy «lIpuMeHeHre KOOpIMHATHOIO METO/Ia MPH PEIICHUN
3a/1a4 Ha BBIYMCIICHUE U JIOKA3aTEINbCTBOY.

Bexmopui

BbIITyCKHUK HAYyYUTCS:

1) omepupoBaTh C BEKTOpPAMM: HAXOJUTh CYMMY M DPa3HOCTh JIBYX BEKTOPOB, 3aJJaHHBIX I'€OMETPHUYECKH,
HaXOJUTb BEKTOP, PABHBIN IIPOU3BEIECHUIO 3aJaHHOI0 BEKTOPA Ha YUCIIO;

2) HaXOAWTbH I BEKTOPOB, 33J[aHHBIX KOOPAWHATAMH: JUIMHY BEKTOpa, KOOPAWHATHI CYMMBI U Pa3HOCTH
IBYX W OoJee BEKTOPOB, KOOPJMHATHI MPOW3BEACHHS BEKTOpPAa HAa YHCIIO, MPUMEHsSST TPH He0oOXOANMOCTH
COYETATENIbHbIN, IEPEMECTUTENBHBIA U PACIIPEAESIIUTENbHBIN 3aKOHBI;

3) BBIUHCIATH CKAJIAPHOE MPOW3BEIECHHE BEKTOPOB, HAXOOUTHh YTOJN MEXKIY BEKTOpaMH, YCTaHAaBIUBATh
HEPIEHAUKYIISIPHOCTD MPSMBIX.

BBINTYCKHUK NOITYYUT BO3MOKHOCT:

4) oBazieTh BEKTOPHBIM METO/IOM [T PEIIeHH 3a7a49 Ha BEIYMCIIEHUE U JIOKAa3aTENbCTBO;

5) npuoOpecTH ONBIT BBHINOJIHEHMs MPOEKTOB Ha TeMy «I[IpuMeHeHue BEKTOPHOTO METOa NP pelieHUN
3a/1a4 Ha BBIYMCIICHUE U IOKA3aTENbCTBOY.

JIOIKHBI 3HATH/TIOHMMATh: OIpEIeICHNEe TOYKH, IPSMOIL. OTpe3Ka, JIy4a, yIiia; eUHUIBI H3MEPEHUS
OTpe3Ka, YyrIja, OINpeleleHUEe BEPTUKAIBHBIX U CMEXHBIX YIJIOB, HX CBOMCTBA; pIpeAeIeHUe
NEpIEHIUKYIISIPHBIX MPSIMBIX; ONpPEAEICHUE TPEeYrojibHUKa, BUAbI TPEYrOJIbHUKOB, NPH3HAKA PAaBEHCTBA
TPEYroJbHUKOB, CBOIHCTBa paBHOOEAPEHHOIO TPEYIOJNbHHUKA, OIpENeIeHUEe MeIUaHbl, OHCCEKTPHUCHI,
BBICOTBI; OIIPE/EICHUE MapaJlIeNbHbIX IPAMBIX, UX CBOMCTBA U IPU3HAKH; COOTHOLIEHUE MEX1Y CTOPOHAMHU
U yIJaMu TpPEYroJIbHUKA, TEOpEMY O CyMME YIJIOB TpPEYrOJNbHUKA; OIpEAEIeHUEe IPSMOYroJIbHOIO
TPEYroJbHHKA, €T0 CBONCTBA U MIPU3HAKH.

JlomxHbI yMeTh: 0003Ha4aTh TOUKU, OTPE3KU U MPSIMbIE HA PUCYHKE, CPABHUBATH OTPE3KU U YIJIbI, C
MIOMOIIPIO TPAHCHOPTHpPA TPOBOAWTH OHCCEKTPHCY VyIia; H300pa)kaTh MPSMOW, OCTpPHIH, Tymol u
pa3BepHYTHIN YIUIbL; H300pakaTh TPEYTOJbHUKH M HAXOOUTh UX IEPUMETP; CTPOUTH OMCCEKTPHUCY, BHICOTY U
MenuaHy TPeyrojlbHHKA; JAOKa3bIBAaTh MPU3HAKU PABEHCTBA TPEYI'OJIBHUKOB; IOKAa3bIBATh HA PUCYHKE Iapbl
HAKPECT JISKAIIUX, COOTBETCTBEHHBIX, OMHOCTOPOHHHUX YIJIOB, 1OKa3bIBaTh IPU3HAKU NapalIeIbHOCTH ABYX
NPSIMBIX; JOKa3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJbHHUKA; 3HATh , KAKOM yroJl Ha3bIBA€TCSl BHEIIHUM
YIJIOM TPEYTOJIbHUKA; IPUMEHATh HPU3HAKH NPSMOYTONbHBIX TPEYrOJIBHUKOB K PELICHUIO 3a1ad; CTPOUTh
TPEYT'ONbHUKH TI0 TPEM 3JIEMEHTAM.

JomKHBI BIaeTh KOMIETEHIUSMHU: IMO3HABATENFHOW, KOMMYHHKATHBHOH, WH()OPMAIIMOHHOW M
pedaexcuBHOM. 3HATH/IPUMEHATH CHOCOOBI PELICHHUS CIACOYIOLUIMX KU3HEHHO-IPAKTUYECKUX 3alad.
CaMOCTOSATEIBHO MPHOOpEeTaTh W NPUMEHSATh 3HAHUS B PA3IMUHBIX CUTyallMsX, padoTath B TpyNIax,
apryMEHTHpPOBAaTh W OTCTaWBaTh CBOIO TOYKY 3pPEHHs, YMETh CIyLIaTb IPYruX, H3BJIEKAaTh Y4eOHYIO
nH(OPMAIIMIO Ha OCHOBE COIOCTAaBUTEIBHOIO aHalu3a OOBEKTOB, IOJIB30BAThCS IMPEIMETHBIM YKa3aTelleM,
SHIMKIIONEANEH M CIPaBOYHUKOM [UIi HAXOXKICHUS HH(OpMaluy, CaMOCTOATENBHO [€HCTBOBAaTh B
CUTYalLlUsX HEONPEAEIEHHOCTH IPH PEIIEHNH aKTyalbHBIX JUIS HUX MPOOJIEM.

JloIKHBI 3HATh/TIOHUMATB!
HauvanbHble OHATHS M TEOPEMBI T€OMETPHUH.
MHOroyroJlbHUKU. OKPY)KHOCTh W Kpyr. Harmsgaele mpencraBieHHMs O NMPOCTPAHCTBEHHBIX Telax: KyOe,
napajuieNienunene, npu3Me, nupamune, mape, chepe, konyce, mwmHape. [lpumepst ceuennii. [Ipumepst
pPa3BepTOK.
Tpeyronbuuk. Teopema Daneca. [logobue TpeyronbHukoB; ko3dduuuent nogodbus. [lpuznaku momoOus
TPEYT OIBHUKOB.



Teopema Iludaropa. [IpuzHaky paBeHCTBa MPAMOYTOJIBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC, TAHTE€HC U
KOTaHI€HC OCTPOro yrijia MpsMOyroibHOro TpeyronpbHuka u yriaoB or 00 mo 1800; mpuBeneHue Kk ocTpomMy
yriy.
3amedaTenbHBIE TOUYKHA TPEYTOJbHUKA: TOUKH TEpecedeHHs] CEpeJUMHHBIX NMEePIEeHIUKYISIPOB, OUCCEKTpPHUC,
MEAHaH.
UYetsipexyronsHuk. [lapanmenorpamm, ero cBoiicTBa M mnpu3Haku. [IpsmMoyroibHHK, KBajpaT, poM0O, HX
CBOMCTBa W mpu3HaKu. Tparerysi, paBHOOCAPEHHAS Tpaneusl.
MHuoroyronbHUKH. Beinykiieie MHOrOyroibHUKH. CyMMa YTIJIOB BBIITYKJIOIO MHOTOYTOJIbHUKA. BricaHHble u
OIMCaHHbIE MHOTOYTOJbHUKY. [IpaBuiIbHbIE MHOTOYT OJTBHUKH.
OxpyxHOCTh U KpyrT. Llentp, paguyc, auamerp. [yra, xopaa. LleHTpaiabHBIN, BOUCAHHBIM Yroy; BeIHMYHHA
BIHMCAaHHOTO yria. B3anmMmHoe pacnonoxeHue NpsMOl M OKPYKHOCTH, IBYX OKpykHocTell. KacarenbHas u
CeKylass K OKPYXHOCTH, PaBEHCTBO KacaTelbHbIX, IPOBEIEHHBIX W3 ONHOW TOYKH. MeTpuueckue
COOTHOIIIEHHUS B OKPY>KHOCTH: CBOWCTBA CEKYIINX, KacaTeIbHBIX, XOP/I.
OKpyXHOCTb, BIIUCaHHAs B TPEYT'OJIbHHUK, M OKPY>KHOCTb, OMMCAHHAS OKOJO TPEYroJibHHKA. BrincanHsle u
OIMCaHHBIC YETHIPEXYTOJbHUKN. BrincaHHbIe 1 OMMCaHHBIE OKPY>KHOCTH MPAaBUIBHOTO MHOTOYT OJIbHUKA.
M3MepeHue reoMeTpuuecKux BeMYKH. J[JTMHA TOMaHOM, TEPUMETP MPAMOYTOJIbHUKA.
[ousTre o uTomanyu miockux Guryp. PaBHococTaBieHHbIE U paBHOBEIUKHE (PUTYPEI.
[Tnomane npsimoyronsHuka. [lnomans napauienorpaMmma, TpeyroJIbHUKA U TPAIIELUH.
CBs13b MEK/Y TUIOIIASIMU TOA0OHBIX QUTYD.
I'eomerpuueckue nmpeodpazoBanus. Cummerpus ¢uryp. OceBas 1 IeHTpaJIbHAS CHUMMETPHUH.

JIOIDKHBI yMETh: TIOJB30BATHCSI TEOMETPUIECKUM S3BIKOM IS OIMCAHUS TPEAMETOB OKp Y/KAIOIIEro
MHpa; pacro3HaBaTh TeOMETpHUYecKhe (UTyphl, pa3nnyaTh WX B3aWUMHOE DACIIONIOKEHHUE, H300pa’kaTh
reoMeTpudeckue (QUrypbl, BBINOIHATh YEPTEKH IO YCIOBHIO 3aJlaud; OCYIIECTBISATH IMpeoOpa3oBaHMUsI
¢uryp. BerauciasaTe 3HaUeHNS T€OMETPHYECKHUX BETUYHH (JUTHH, YTJIOB, IJIOMIAJeN),B TOM YHCIIE AJS YTIIOB
or 00 no 1800; ompenensTh 3HAYEHUS TPUTOHOMETPHUYECKUX (PYHKUIMN MO 3aJaHHBIM 3HAYEHUSM YTJIOB;
HaxOAWTh CTOPOHBI, YIJIbl M IUIOMAAA TPEYTOJbHUKOB, JIMHBI JIOMAaHBIX, OYT OKPY)KHOCTH, IIJIOIIAEH
OCHOBHBIX T€OMETpUUYECKUX GUTYp U QUTYpP, COCTABIEHHBIX U3 HUX.
Pemate reoMerpuueckue 3aJadd, ONMUpasiCh HA U3yYEHHBIC CBOWCTBA (PUI'Yp M OTHOIICHHH MEXTy HUMH,
IIPUMEHSISL IONIOJIHUTEIbHBIE IIOCTPOEHHS, ajqredpandeckuil anmnapar, cooopaxeHus: cuMMmeTpuu. IIpoBonuts
JOKa3aTeIbHbIE PACCYKICHUS NPU PELMICHUH 3a/ad, WCIONb3Ysl U3BECTHBIE TEOpEMBl. Pemars mpocreiimme
IJIAaHUMETPHYECKHE 3a/1a4H B IPOCTPAHCTBE.

JloIKHBI  BIIaeTh KOMIIETEHUMSAMM: Y4eOHO-IIO3HABATEIbHON, LIEHHOCTHO-OPHEHTUPOBAHHOM,
pediekcuBHOM, KOMMYHUKATHBHOM, HH()OPMAIMOHHON, COITUAIBHO-TPY/I0OBOH.
Hcnone3oBaTh NproOpeTeHHbIC 3HAHUS U YMEHHS B IMPAKTUYECKON NESITEIbHOCTU M IIOBCEAHEBHOM >KU3HU:
IUId  ONHMCAHHSA pEANbHBIX CHUTyallMd Ha s3bIKE TE€OMETPHH; pPAacyeToB, BKIIOYAIOIIUX POCTEHUIINE
TPUTOHOMETPHUYECKHE (POPMYJIBI; PEHIEHUs] T€OMETPHUYECKHX 3aJad C HCIONb30BAaHUEM TPUTOHOMETPUHU.
Pemennss mpakTHYeCKHX 3aJad, CBA3aHHBIX C HAaXOXKICHHEM TE€OMETPUYECKHUX BEIMYWH; ITOCTPOCHUH
reOMETPUYECKUMHU UHCTPYMEHTaMU (JIMHEHKa, yroJIbHUK, IUPKYIIb, TPAHCIIOPTHP).

JloMKHBI 3HATh/IOHUMATB!
Crenyromye MOHATHS | BEKTOP, CyMMa U Pa3sHOCTh BEKTOPOB; MPOU3BEIACHUE BEKTOPA Ha YUCIIO, CKAJISIPHOE
MIPOU3BEICHNE BEKTOPOB; CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC; TEOPEMa CUHYCOB U KOCHHYCOB; pELIeHUE
TPEYrOJNbHUKOB, COOTHOLIEHHME MEXIy CTOPOHAMH M  yriamud TpeyronpHuka. Omnpenenenue
MHOTOYTI'OJIbHUKA; (OPMYJIBl JUIMHBI OKPY>KHOCTH, IUIOLIAAM Kpyra, CBOWCTBA BIMCAHHOM W ONMCAaHHOMN
OKPYXXHOCTH OKOJIO NPaBHJIBHOIO MHOTOYT'OJIbHHKA; IIOHATHE [BMKEHUS Ha IUIOCKOCTU: CHUMMETpus,
napasuieNbHbIN IePeHoC, TOBOPOT.

JlOJKHBI YMETh: MOJIb30BATHCSI T€OMETPUUYECKUM SI3BIKOM Ul ONHCAHUS NIPEIMETOB OKP Y>KaIOLIEro
MHUpa; pPacHo3HaBaTb TI'€OMETPUYECKHE (QUTYpbI, pa3indyaTh HMX B3aMMHOE pPAacCIONOXKEHUE, H300pakaTh
reoMeTpuieckie (Urypbl; BBIIOJHATH YEPTEKHU MO YCIOBHIO 3aJaud; OCYILECTBISTH NPeoOpa3oBaHHUs
¢uryp. PacniozHaBate Ha uepTexax, MOIENIX U B OKpY)Karollelh 0OCTaHOBKE OCHOBHBIE IIPOCTPAaHCTBEHHBIE
Tena, U300pakaTh MX; B MPOCTEHIIMX CIy4asx CTPOUTH CEUEHHs] M Pa3BEPTKH MPOCTPAHCTBEHHBIX TEI.
[IpoBoauTh omepaunu Haja BEKTOPaMHM, BBIUMCIIATH AJIMHY M KOOPIUHATHI BEKTOPA, YIOJI MEXIYy BEKTOPAMHU.
BbruucnsaTe 3HaYeHUS] T€OMETPUUYECKUX BEIWYUH (AJMH, YIJIOB, MJomazied, o0beMoB); B TOM YHCIE: s
yrioB oT 00 no 1800 onpenemnsiTh 3HAYEHHUS] TPUTOHOMETPUUYECKUX (PYHKIMH 1O 3HAYEHUIO OIHOW M3 HUX;
HaxoAWTh CTOPOHBI, YIJIbl W IUIOMAAW TPEYTOJBHUKOB, AJIUHBI JOMaHbIX, OYI OKPYKHOCTH, ILJIOIIAJEH
OCHOBHBIX TEOMETpHUYECKHX (GUryp W (Uryp, COCTaBICHHBIX M3 HHX. PEIIaTh TeOMETpHYECKHE 3aAayH,
ONUPAsCh Ha HM3y4YEHHBIC CBOMCTBA (GUIyp M OTHOLICHWH MEXKIy HHMH, NPUMEHSS IONOJHHUTEIbHBIC
MOCTPOEHUS, anredpanyeckuii 1 TPUrOHOMETPUUYECKUNA anmapar, cuMmmerputo. [IpoBoanTh nokas3atenbHbIE



paccykaeHHs TpH  pelieHWH 3ajad, KCIOJb3ysd H3BECTHBIE TEOPEMBl; pelarbh MpocTeiime
IUTAHUMETPUYECKUE 3a/1a41 B TIPOCTPAHCTBE.

JlOIKHBI BIIaICTh KOMITETEHIIUSIMH:
WH(POPMAITMOHHOI;
KOMMYHHKaTHBHOM;
MaTeMaTHYECKOM, IMOApa3yMeBalolleld, 4TO ydalluecs YMEIOT HCIONb30BaTh MaTeMaTHUeCKUe 3HAHUS,
apudmeTndeckuii, anreOpandyecKuii ammapar JUisl OMKMCAHWUS M PEHICHHWs MpoO0JieM pealbHON >KWU3HU,
IPaMOTHO BBIMIOJHATh AJTOPUTMUYECKHE MPEAHCAHUS W WHCTPYKIHMM Ha MaTeMaTHYecKOM MaTepuale,
MOJb30BAThCS ~ MaTeMaTHUSCKMMU  (OpMYyJIaMd , MPHUMEHATh NpUOOpETeHHbIe  anreOpauvecKue
npeoOpazoBanus W (QYHKIHOHAJbHO-TpadMuecKue TMpEACTaBICHUS sl  OMMCaHWUs M aHalu3a
3aKOHOMEPHOCTEH, CYIIECTBYIOIIUX B OKPYKAIOIIEM MUPE M B CMEKHBIX TIpenMeTrax;
COIMANIbHO-TUYHOCTHOM, MOApa3yMeBalolIel, YTO yJalldecss BIAJCIOT CTUJIEM MBIIUICHHS, XapaKTePHBIM
JUIE  MaTeMaThKd, ero aOCTpaKTHOCThIO, JIOKAa3aTeNbHOCThIO, CTPOTOCTbIO, YMEIOT TPUBOIHUTH
apryMEHTHPOBAaHHBIE PacCyKACHUS, JeNaTh JJOrHYecKrue 0OOCHOBAHHBIE BHIBOJIBI, POBOJUTH 0000OIICHUS 1
OTKpPBIBaTh 3aKOHOMEPHOCTH HA OCHOBE YACTHBIX MPUMEPOB, IKCIIEPUMEHTA, BBIIBUTATH TUTIOTE3HI, SICHO U
TOYHO BBIPA)KaTh CBOW MBICITH B YCTHOM M TUCHBMEHHOU peyH;
OOIEKyIbTYpHOH, TOApa3yMEBAOIIEH, 4YTO Yy4Yalluecs T[MOHMMAIOT 3HAYMMOCTh MAaTEMAaTHKH Kak
HEOThEMJIEMOH 4YacTH OOIIeYeIOBEYeCKOW KyIbTYpPbI, BO3JCHCTBYIONIEH Ha JApyrue oOJIacTd KyJIbTYpEI,
MOHUMAIOT, YTO (HOPMAaNbHBI MaTeMaTWYeCKHi amnmapar co3llaH W Pa3BHBAETCs C IENbI0 PaCCIIMPEHUS
BO3MOXKHOCTEH €ro MpUMEHEHHUsI K PEIIeHUI0 3aja4, BO3HUKAIONIUX B TEOPHH U MPAKTHKE, YMEIOT YMECTHO
WCIOJIb30BATh MATEMATHYECKYIO CHUMBOJIHKY;
MPEAMETHO-MUPOBO33PEHYECKOH, TI0Ipa3yMeBaroIei, YTO yJalpecs IOHMMAalOT YHHUBEPCATIbHBIA XapaKkTep
3aKOHOB MAaTEMaTHYECKOH JIOTMKH, MPUMEHUMBIX BOBCEX OOJIACTSIX YEIOBEUECKOU JEeSTEIbHOCTH, BIIAJICIOT
MpHEeMaMH TIOCTPOSHHS U MCCIIEA0BaHIS MAaTEMAaTHUECKUX MOJIENCH MPH PEleHNH MPUKIIAHBIX 3a/1a4.
Hcnonk3oBaTh NpHOOpETEHHBIC 3HAHUSI M YMEHHS B TPAKTHUYECKOH JIEATEIILHOCTH U TIOBCETHEBHOW KH3HH:
JUISL ONHCAHMS PEATbHBIX CHTYyalldii Ha SI3bIKE TEOMETPHH; JUIS PacdeTOB, BKIIOYAIONIMX MPOCTEHIIHE
TpUTOHOMETpHYECKHE (HOPMYIIBI; IPU PEIICHHH TEOMETPHUYECKUX 33124 C UCTIONIb30BAHUEM TPUTOHOMETPHUH;
JUISL pEIICHUs] TPAKTHYECKUX 32124, CBA3aHHBIX C HAXOXKJCHUEM T€OMETPUYECKUX BEMUUH (HCIOIB3Ys MPH
HEOOXOJJMMOCTH  CIIPAaBOYHHKH M TEXHHYECKHE CPEICTBA); NpPU TIOCTPOCHUH TE€OMETPHUYCCKHUMH
WHCTpYMEHTaMH (JINHEHKA, YTObHUK, IUPKYIIb, TPAHCIOPTHUD).

COJEPKAHHUE YYEBHOI'O IIPEJIMETA
BexTops! 1 KOOpIMHATHI HA MJIOCKOCTH
Bekropsi
[lonsTHe BekTOpa, AEHCTBUSI HajJ BEKTOPaMHM, HUCIOIb30BAaHUE BEKTOPOB B (DHU3UKE, Pa3/IoKEHUE BEKTOPa Ha
COCTAaBJISIIOIINE, CKAISIPHOE [TPOU3BEICHHE.
Koopaunatsi
OcHOBHBIE NOHATHS, KOOPAUHATH BEKTOPA, PACCTOSIHUE MEXKIY TOYKaMu. KoopauHAThl cepenuHbl OTpe3Ka.
YpasHeHus Gpuryp.
[IpuMeneHue BEKTOPOB U KOOPAMHAT VISl PELLICHHUS MPOCTEHIINX Te€OMETPUIECKUX 3a1ad.
Ucropust matemaTrku. ['eomerpudeckne Gpurypol
Durypsl B reOMETPUH U B OKPYKAIOLIEM MHUPE
I'eomerpuueckas ¢purypa. PopMupoBaHue NPeACTABICHUI O METAIIPEAMETHOM ITOHITUHN «DUTypay.
Touka, TMHUS, OTPE3OK, MpsIMast, JIyd, JIOMaHasl, IJIOCKOCTh, Yroj, OMCCeKTpuca yria U ee CBOMCTBA, BUIbI
YIJI0B, MHOTOYT'OJIbHUKH, KPYT.
OceBast cumMerpust reomerpudeckux uryp. LlenTpanbHas cuMMeTprst TeOMETPUUECKUX QUTYP.
MHOroyronbHIuKu
MHOroyroJibHUK, €ro 3JIeMEeHTHI U ero CBOHCTBa. PacriosHaBaHre HEKOTOPHIX MHOTOYTOJIbHUKOB. BhITyKiTbIe
1 HEBBIITYKJIbIe MHOTOYT'OJIbHUKH. [IpaBuiIbHBIE MHOTOYT OJTbHUKH.
TpeyronbHuku. Breicota, MemmaHa, OuCCEeKTpHca, CpenHssl JUHHUS TpeyrojbHHUKA. PaBHOOenpeHHBIN
TPEYroJbHUK, €ro CBOMCTBA M MpU3HAKU. PaBHOCTOpOHHUN  TpeyronbHUK. [IpAMOYroibHBIM,
OCTPOYTOJIbHBIM,  TYNOYTOJIBHBI  TpEyroJlbHUKH. BHemHune yrmel TpeyroinbHuka. HepaBeHcTBO
TPEYTrOIbHUKA.
UYetsipexyronbHuky. Ilapamnenorpamm, pomO, NpsSMOYrOJBHUK, KBajapaTt, Tpamenus, paBHOOeIpeHHas
Tpanenus. CBOWCTBa U MPU3HAKK NapajiesorpaMma, pomoa, IpsSMOYyTrolbHUKA, KBapara.

OKpyXHOCTB, KpyT



OKpyKXHOCTB, KPYT, UX 2JIEMEHTHI U CBOWCTBA; LIEHTpalbHbIE U BIUCaHHbIE yIibl. KacaTenbHas u cexyias K
OKPY)XHOCTH, HUX CBOMCTBAa. BmucaHHble ¥  ONUCaHHBIE OKPYXHOCTH Ui  TPEYrOJIbHUKOB,
YETHIPEX YT OIbHUKOB, MTPABUIBHBIX MHOTOYT' OJIbHUKOB.

I'eomerpuueckue Gurypsl B mpoctpancTe (0ObEMHBIE TEINA)

MHororpaHHUK U €ro 3neMeHThl. Ha3BaHMS MHOTOTPaHHHMKOB C Pa3HBIM IMOJOKEHHEM M KOJIHMYECTBOM
rpaneid. [lepBuuHble mpeAcTaBiIeHUs O MUpaMuie, Napamienenunene, npusMme, chepe, mape, UUIAHAPE,
KOHYC€, UX 3JIEMEHTaX U MPOCTEUIINX CBOMCTBAX.

OTtHotIeHUA

PaBenctBo Quryp

CBoiicTBa paBHBIX TpEYTOIbHUKOB. [IprU3HaKy paBeHCTBA TPEYTOILHUKOB.

[TapauienbHOCTb MPSMBIX

[Ipu3Haku u cBOICTBA MapajuIeNbHBIX MPAMBIX. AkcHoMa napauienbHoctu EBknuaa. Teopema daneca.
[leprienauKynsipHBIE IPSIMBIE

[psimoit yron. Iepnenaukynsap k npsmoit. Haknonnas, npoekuusi. CepeaAnHHbIN NepIeHIuKYIsAp K OTPE3KY.
CBoiicTBa M MTPU3HAKH MEPIEHANKYIIPHOCTH.

[onobue

[ponopmonansHbIe OTpe3KH, mopodue puryp. [lonoOHbIe TpeyronbHukH. [Ipu3Haku momoowus.

B3aumHoe pacnionoxeHue npsMOoN U OKPY>KHOCTH, IByX OKPY>KHOCTEM.

W3mepenust 1 BbIYMCIIEHUS

Benuunnbl

ITonarue Benuuunsl. nuna. U3mepenue qiuHbl. Enuauiel usmepenus aivuHbl. Benuuuna yrina. ['pamgycHast
Mepa yria.

[MonsTre o IUIOIIA[M IJIOCKOM (urypsl U ee cBoicTBax. V3MepeHue momiaaed. EnuHUIBI u3MepeHus
TIJIOIIATH.

[Ipencrasnenne 00 o6beMe u ero croiicTBax. Mzmepenne oobema. EnquHuUIel n3mMepeHus 00heMOB.
W3mepennst u BEIYMCIEHUS

WHCTpYMEHTHI ISl U3MEPEHUH W TIOCTPOCHUI; M3MEPEHHE M BBIYUCIICHHWE VTJIOB, JUTHH (PacCTOSHHH),
wiomaaeii. TpuroHoMmerpuueckue (QYHKIMH OCTPOro yria B  MPSIMOYTOILHOM  TpPEyroJbHUKE
Tpuronomerpruueckue GyHKIHH TYIIOTO yria. Beraucienre 371eMeHTOB TPEYTONIbHUKOB C MCIIONB30BaHUEM
TPUTOHOMETPUYECKUX COOTHOIIEHUH. DOopMyIbl III0May TPEYroabHUKA, NapajuieorpaMma U €ro YaCTHbIX
BHJIOB, ()OPMYIIBI JITUHBI OKPY>KHOCTH | TuTomaan kpyra. CpaBHeHHE W BBIYHCIeHUE Tuiomaneii. Teopema
[Tudaropa. Teopema curycoB. Teopema KOCHHYCOB.

PaccrosiHus

Paccrosinne mexxay Toukamu. Paccrosare ot Touku 1o nmpsamMoi. PacctosHne Mexny purypamu.
I'eomerpudeckue mocTpoeHuUs

['eomerpudeckne TOCTPOSHHS TSI HILTFOCTPAIIMH CBOMCTB T€OMETPUIECKUX (PUTYP.

WNHCTpyMEHTBI A1 NOCTPOEHUI: LUPKYJb, JIMHEWKA, yroiabHUK. [Ipocredimme mocTpoeHus LHUPKYJIEM U
JUHEHKOHN: TIOCTPOEHNE OMCCEKTPHUCHI yIIIa, HEPIEHIUKYIIAPa K IPSIMOM, yTIiia, paBHOTO JaHHOMY,
ITocTpoenune TpeyrosbHUKOB IO TPEM CTOPOHAM, JBYM CTOPOHAM MU YINIy MEXIY HUMH, CTOPOHE U JIBYM
HNpUISKAIIUM K HEH yriam.

[enenue oTpe3ka B JAHHOM OTHOLICHUH.

I'eomerpudeckne mpeodpa3zoBaHUs

[IpeoOpazoBanus

[onsarue npeodpazoBanus. [IpeacraBnenne o MeTanpeMEeTHOM MTOHITHN «IIpeodpazoBanuey. [lomodue.
JBrokeHus

OceBasi W TEHTpallbHas CHMMETpPHs, TOBOPOT M TapajuleNnbHBINA mepeHoc. KomOwHammm ABMKEHWI Ha
IJIOCKOCTU U UX CBOWCTBA.

Bo3HUKHOBEHME MaTeMaTHKHM Kak HayKH, OTambl ee pa3BuUTHsA. OCHOBHBIE pa3fensl MaTeMaTHKH.
Bbinaromuecs MaTeMaTHKH 1 X BKJIAJ B Pa3BUTHE HAYKH.

BeckoHeuHOCTP MHOXECTBAa MPOCTHIX uMcen. Yncna ¥ AAMHBI OTpe3KOoB. PanuoHanbHbIE ducIa.
[Torpebuocts B nppanmoHansHbIX yncnax. llkona [Tudaropa

3apoxnenue anreOpsl B Henpax apudmeruku. An-Xopesmu. Poxnenne OykBenHoi cumBoiukd. 11. depma,
®. Buer, P. [lekapt. HcTopusi Bompoca O HaxoXAeHHMH (QOpMyd KOpHEH anreOpanyecKux ypaBHEHHH
crenenel, Oonpmmx versipex. H. Tapranes, [Ix. Kapmano, H. X. Abens, 3. 'anya.

[losiBneHne mMerona KOOPAMHAT, MO3BOJISIOIIETO EPEBOAUTE T€OMETPUUECKUE OOBEKTHI Ha SA3BIK alreOpHl.
[osiBnenue rpaduxos Gpynxumit. P. Hekapr, I1. @epma. [IpumMepsl pasiuuHbIX CHCTEM KOOPAMHAT.



3amaua Jleonapao [Iuzanckoro (OGubonauun) o kponukax, yncia OuboHayun. 3agaya 0 MIAXMATHOW JTOCKE.
CX0IMMOCTh TE€OMETPUUECKON MPOrPECCUU.

Hcroku Teopuu BEpPOATHOCTEH: CTpaxoBoe Jeno, asapTHblie urpbl. II. ®depma, b.Ilackans, . beprymnm,
A.H.Konmoropos.

Ot 3zemnenenusi Kk reomeTpuu. [ludarop m ero mkoma. Danec, Apxumen. Ilmaton u Apucrorens.
[locTpoeHue mpaBUIBHBIX MHOTOYTOJBHHMKOB. Tpuccekuus yrina. KeagpaTypa kpyra. YaBoeHue KyoOa.
Ucropus yucna n. 3onotoe ceuenne. «Hawanay EBkmmupa. JI Diinep, H.M.JlobaueBckuii. McTopust msaroro
MocTyJaTa.

I'eomerpus u uckycctBo. ['eomeTpruyeckre 3aKOHOMEPHOCTH OKPYKAIOIIETO MUPA.

ActpoHoMusi U TeomeTpus. Uto m Kak y3Hamu AHakcarop, JpatocheH m Apucrapx o pasmepax JIyHBI,
3emnu u Comuna. Paccrosinus ot 3emmu g0 Jlyasl u Conaia. M3mepenue paccrosiHust oT 3emid 10 Mapca.
Ponb poccuiickux ydeHbslx B pazBuThu matematuku: JI. Diinep. H.M. Jlobauesckuii, I1.J1.UeObmmes, C.
KoBanesckas, A.H. Kommoropos.

Marematuka B pasButuu Poccuu: Ilerp I, mkona MareMaTHYeCcKMX M HABUTALIKUX HAyK, pa3BUTHE
poccuiickoro ¢iota, A.H. Kpeutos. Kocmuueckas nporpamma u M.B. Kengpin.



TEMATHYECKOE INIAHUPOBAHME C YKA3BAHUEM KOJIMYECTBA YACOB, OTBOJIUMbBIX HA OCBOEHUE KAXKJIOH TEMBI, C

YYETOM INTPOI'PAMMBI BOCIITUTAHUA

7 KJjIacce

n/n

TEMa

KoJa-Bo
4acoB

IIporpamma BocnuTaHusi

HaugansHbie IrCOMCTPHUICCKUEC CBCACHUA

10

TpeyronbHUKN

17

[TapasurenbHble NpsIMBIE

13

AIWIN|F-

CoOTHOIIEHNSI MEX]Ty CTOPOHAMH U yTJIaMU
TpEyroJIbHUKA

19

IToBTOpenue. Pemenue 3anau

11

- YCTaHaBJIMBATh JOBEPUTENbHBIE OTHOIIEHHUS MEXAY YUUTENEM U €ro ydeHUKaMH,
CIOCOOCTBYIOIIHE MO3UTUBHOMY BOCHIPHUSTHIO YUalIUMHCS TPeOOBaHUHN U IPOCKO yUUTENS,
NPUBJICYCHUIO NX BHUMAHHS K 00CYKJaeMol Ha ypoke HHPOPMAIIHH, aKTHBU3AIH UX
MO3HABATEILHOU JAESTEIBHOCTH;

- mo0yXJIaTh IIKOJILHUKOB COOJIIOJIATH HA YPOKE OOIIEPUHSATHIE HOPMEBI TTOBEICHHUS, TIPaBHIIa
O0IIIEH sl CO CTApPIIUMHU (YIHTENSIMH) U CBEPCTHUKAMHU (00yJarOIMHKCS ), TPUHIUIIB YIeOHOU
JUCIUILTAHBI M CAMOOPTaHU3aINH;

- IPUBJIEKATh BHUMAHHS MIKOJILHUKOB K IIEHHOCTHOMY acCIIeKTy M3y4aeMbIX Ha ypOKaXx sIBJICHUH,
opraHusanus ux paboThl ¢ TOIy4aeMOol Ha YPOKe COLMANBbHO 3HAUNMON HHpopManmen —
WHUIIMAPOBAHNE ee 00CYKIEHH, BRICKA3bIBAHHS YUAIIUMHUCS CBOEIO MHEHHUS T10 €€ TIOBO.Y,
BBIPa0OTKH CBOETO K HEH OTHOIIEHHNS;

- HCIIONIb30BaTh BOCITUTATEIHHBIE BOSMOKHOCTH COZIEpPKAaHMs YI€OHOTO MpeaAMeTa depes
JIEMOHCTPAINIO AETSIM IPHUMEPOB OTBETCTBEHHOT' O, TPAYKIAHCKOTO TIOBEACHHUS, TTPOSBICHUS
YEIIOBEKOTIO0NS U TOOPOCEPAEIHOCTH, Yepe3 MOA00P COOTBETCTBYIOMIMX TEKCTOB JUIS YTCHHUS,
3a/1a4 s pemieHws], MPOOJIEMHBIX CUTYaIni il OOCYXIEHUS B KJIacce;

- IPUMEHSTh Ha YPOKE HHTEPAKTHBHBIC (OPMBI PaOOTHI YUALTHXCS: MHTEUIEKTYalbHBIE, IETIOBBIE,
CUTYaI[MOHHBIE UTPHI, CTUMYJIHPYIOIIHE TO3HABATENHHYI0 MOTHBAIHIO IIKOJIIBHIKOB; TUCKYCCHH,
KOTOpBIE 0T yYaIIUMCS BO3MOXKHOCTh IPHOOPECTH OIBIT BEAEHNUS KOHCTPYKTHBHOTO AMAIIOTa;
TPYNIIOBOH paboTHI I PabOTHI B MTapax, KOTOPBIE y4aT MIKOJFHUKOB KOMaHHOM paboTe u
B3aMMOJEHCTBHIO C IPYTHUMH JETHMU;

- BKJIFOYATh B YPOK UTPOBBIE IPOIIEYPHI, KOTOPHIE IIOMOTAIOT MOAIEPKATh MOTHBAIIMIO JIeTel K
TTOTyYEHHTO 3HAHWUH, HATaXKUBAHHUIO IO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIEHHI B KJIACCe,
ITOMOTal0T YCTAHOBIIEHUIO JOOPOKENaTeNbHON aTMOC(epsl BO BpeMs yPOKa;

- HHALIMUPOBATH U MTOIEPKUBATH UCCIIEA0BATEIECKYIO JAEATEIbHOCTh MKOIEHUKOB B PaMKax
peanu3anyy IMHA WHANBHIyaTbHBIX U TPYIIITOBBIX HCCIE0BATENBCKIX IPOEKTOB, YTO ACT
IIKOJTFHUKAM BO3MOXXHOCTH IIPHOOPECTH HABBIK CAMOCTOATEINBHOTO PEIICHUS TEOPETHYECKON
poOIEeMBbI, HABBIK TeHEPUPOBAHUS 1 0(pOpMIIeHHSI COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO
OTHOIIIEHUS K 4yKUM UesM, o) OpMIICHHBIM B pa00oTaxX APYTrUX UCCIEAOBaTENeH, HaBbIK
MyOJIMYHOTO BHICTYILIEHUS TIepell ayJUTOPHEH, apryMEHTUPOBAHUS M OTCTAUBAHUS CBOSH TOUKH
3peHust

Htoro

70




8 kiacce

Ne
n/n

TEMa

KoJa-Bo
4acoB

IIporpamma BocnuTanus

YerblpexyroiabHUKH

17

IInmomane

12

[TogoOHbIE TPEYrOIbHUKH

21

OKpyXHOCTh

13

QP WINEF

IToBTOpenue. Pemenne 3ana4

- YCTaHABJIMBATh JOBEPUTEIBHBIC OTHOIICHUS MKy YUYUTEIEM U €r0 YUCHHUKAMH,
CIOCOOCTBYIOIIHE MO3UTUBHOMY BOCHIPHUSATHIO YUaIIMMHCS TPeOOBaHUHN U POCKO yUUTENS,
NPUBJICUCHUIO NX BHUMAHHS K 00CYKJaeMol Ha ypoke HHPOPMAIINH, aKTHBU3AIH UX
TO3HABATEILHOU JEATEIbHOCTH;

- mo0yXJIaTh IIKOJILHUKOB COOJIIOZIATh HA YPOKE OO PUHSTHIE HOPMBI TTOBEICHHUS, IPaBHIIa
OOIIIeHNs CO CTapIIMMHU (YUYUTENSIMH) U CBEPCTHUKAMU (00y4JaIONIMMHUCA ), TPUHIUITBI y4eOHOI
JCIUTUTMHBL 1 CAMOOPTaHU3aIUH;

- IPUBJIEKATh BHUMAaHHS NIKOJILHUKOB K IIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha ypOKaXx sSIBJICHU,
opraHusanus ux paboThl ¢ TOIy4aeMOol Ha YPOKe COLMANBHO 3HAUNMON HHpopManmein —
WHUIIMUPOBAHUE e 00CYXICHHsI, BRICKa3bIBAaHHS yUAIMMUCS CBOCTO MHEHHUSI 110 €€ MTOBOJY,
BBIPAOOTKU CBOETO K HEH OTHOIICHUS;

- HCIIOJIB30BaTh BOCIIUTATEIbHBIE BO3MOXKHOCTH COJIEpXKaHUsI yIeOHOT0 MpeMeTa uepes
JIEMOHCTPAINIO AETSIM IPHUMEPOB OTBETCTBEHHOT O, TPAYKAAHCKOT0 TIOBEACHHU A, TPOSBICHUS
YEIIOBEKOTIO0HNS U TOOPOCEPAEITHOCTH, Yepe3 MOA00P COOTBETCTBYIOMIMX TEKCTOB IS YTCHHUS,
3a/1a4 s penIeHwsl, MPOOIEMHBIX CUTYallni U1 0OCYKIECHHUS B KIlacce;

- IPUMEHSTh Ha YPOKE HHTEPAKTHBHBIE (DOPMBI paOOThI yUAIIUXCs: MHTEIUICKTyalbHBIC, JIEJOBLIE,
CUTYaI[MOHHBIE UTPHI, CTUMYJIHPYIOIIHE MO3HABATENHHYI0O MOTHBAIIMIO IIKOJIBHUKOB; TUCKYCCHH,
KOTOpBIE NAIOT yYaIIUMCS BO3SMOXXHOCTh IIPUOOPECTH OIBIT BEACHNS KOHCTPYKTUBHOTO THAJIOTa;
TPYNIIOBOH paboTHI MIIM PabOTHI B Mapax, KOTOPBIE ydaT MIKOJIFHUKOB KOMaHHON paboTe u
B3aMMOJEHCTBHIO C IPYTHUMH JETHMU;

- BKJIFOYATh B YPOK UTPOBBIE IPOIIEYPHI, KOTOPHIE IIOMOTAIOT MOAEPKATh MOTHBAIIHIO JeTel K
TTOTyYEHHIO 3HAHUH, HATaXKUBAHHUIO IO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIIEHUH B KJIacce,
ITOMOTaf0T YCTAHOBIIEHUIO JOOPOXKENaTeNbHON aTMOCc]epsl BO BpeMs yPOKa;

- HHALMUPOBATH U MTOJIIEPKUBATH UCCIIEA0BATEECKYIO AEATENbHOCTh MKOIFHUKOB B PaMKax
peanu3anyy IMHA WHANBHTyaJIbHBIX U TPYIIIOBBIX HCCIE0BATEIBCKUX MPOEKTOB, YTO AaCT
IIKOJTFHUKAM BO3MOXHOCTH MPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PEIIEHHUS TEOPETUIECKON
MIPOOJIEMBI, HABBIK T€HEPUPOBAHUS M OPOPMIIEHHUSI COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIEHOTO
OTHOIIIEHUS K IyKUM UAesM, 0 OpMIICHHBIM B pa00TaxX APYTUX UCCIEAOBaTENEH, HABBIK
MyOJIMYHOTO BHICTYILICHUS TIepel ayJUTOPHel, apryMEHTHPOBAHUS U OTCTAaUBAHUS CBOEH TOYKU
3peHust

Htoro

70




9 kaacc

Ne
n/n

Tema

KoJa-Bo
JacoB

IIporpamma BocnuTaHusi

Bekropsl.

Meron KooparHAT

10

WIN (-

CoOTHOIIEHNS] MEXTY CTOPOHAMU U
yriamu TpeyroibHuka. CxkanspHoe
MPOHU3BEICHNE BEKTOPOB.

11

JiMHa OKpY’KHOCTH M IUIOIIAJIb Kpyra

12

ol

JIBrKeHusI.

Becena 06 akcnomax reoMeTpuu.

HauannHpie cBeieHns u3
CTEPEOMETPUU

IToeTOpenue. Pemenne 3anau

- YyCTaHABJIMBATh JOBEPUTEIbHBIC OTHOUICHUS MKy YUUTEIEM U €r0 YIeHHKaMH, CIIOCOOCTBYIOIINE
MO3UTUBHOMY BOCIIPUSTHIO yYallUMKCS TpeOOBaHUH U IPOCKO yUHUTEINS, TPUBJICUEHUIO NX BHUMAHUS
K 00CyXJjaeMoii Ha ypoke HHPOPMaIUK, aKTHBH3ALIUH UX TI03HABATEIBHON JeATEIbHOCTH;

- Mo0yXJIaTh IIKOJILHUKOB COOJIIOJIATH HA YPOKE OOIIEPUHSATHIE HOPMEBI TTOBEICHHUS, TIPaBHIIa
O0IIIEeH ST CO CTAPIIUMHU (YIUTENSIME) M CBEPCTHUKAMH (00YJarOIMMUCS ), IPUHIIHITBI yIeOHOH
JTUCIHUILIMHBI M CAMOOPTraHU3aIlNY;

- IPUBJIEKaTh BHUMAaHMS IIKOJFHUKOB K IIEHHOCTHOMY acleKTy U3y4aeMbIX Ha YPOKax SBJICHUH,
OpraHusaus ux paboThl ¢ TOIy4aeMOol Ha YPOKe COLMANBHO 3HAUNMON HH(opManmen —
WHUIINHPOBAaHKE €€ 00CYKIEHHS, BRICKA3bIBAHMS YUAIIUMHCS CBOETO MHEHHUS T10 €€ TIOBO.Y,
BBIPa0OTKH CBOETO K HEH OTHOIIEHHUS;

- HCIIONIb30BaTh BOCITUTATEIbHBIE BOSMOXKHOCTH COZIEP KaHNS YIeOHOTO MpeaAMeTa Jepe3
JIEMOHCTPAINIO AETSAM IPHUMEPOB OTBETCTBEHHOT' O, TPAYKAAHCKOTO TIOBEACHHU S, TPOSBICHUS
YeJOBEKOI00US U 100pocepAeuHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB Ul YTEHHUS, 3312
JUISL pelieHNs, IPOOJIEMHBIX CUTYyalui Ul 0OCYKIEHUS B KJIAcCe;

- IPUMEHATh Ha YPOKE MHTEPaKTUBHbIE (JOPMBI paOOThI yUaIllUXCsl: MHTEIUIEKTyaJIbHBIE, IEJIOBBIE,
CUTYaLlMOHHBIE UT'PbI, CTUMYJIMPYIOLINE I03HABATEIbHYIO MOTUBALIMIO IIIKOJIbHUKOB; AUCKYCCHH,
KOTOpBIE JAOT YYAIIUMCS BO3MOXKHOCTb IPUOOPECTH OIBIT BEIEHUs KOHCTPYKTHBHOI'O JUAJIOTa;
TPYIIIOBOH pabOTHI WK PaOOTHI B Mapax, KOTOPHIE yyaT MIKOIFHUKOB KOMaHTHOW paboTe 1
B3aMMOJEHCTBHIO C APYTUMH E€TbMU;

- BKJIFOYATh B YPOK UI'POBBIE IPOLIEAYPhI, KOTOPhIE IOMOTAaI0T MOAJIEPKAaTh MOTUBALIUIO AETEN K
IIOJy4EHHUIO 3HAHNH, HaIa)XMBAHHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIEHUH B KJIacCe, IOMOTaloT
YCTaHOBIIEHHUIO JOOpOXKENaTenbHOI aTMOC(epsl BO BpeMs yPOKa;

- HHULMUPOBATh U MOIAEPKUBATh UCCIEA0BATENBCKYIO A TEIBHOCTD IKOIBHUKOB B PAMKax
peanu3auuy UMUA UHIUBUIYAIBHBIX U TPYIIIOBBIX UCCIE0BATENBCKUX IIPOEKTOB, YTO AACT
LIKOJIBHUKAM BO3MOXKHOCTb IPHOOPECTH HABBIK CAMOCTOSITEIBHOTO PELICHHUS TEOPETUIECKON
po0JIeMbl, HABBIK T€HEPUPOBAHUS U O)HOPMIIEHHS COOCTBEHHBIX MAEH, HABBIK YBAKUTEIBHOT'O
OTHOUICHUS K YyXHUM UAESIM, 0(pOpMIIEHHBIM B paboTax APYruX HCCIEAOBATENEH, HABBIK TyOJINYHOTO
BBICTYIUICHUS [IEPE/l ayAUTOPUEH, apryMEHTHPOBAHUS M OTCTAMBAHUS CBOEH TOUKU 3PCHUS

Utoro

68




