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1. HﬂaanyeMble pBSyJIbTaTBI 0oCBO¢cHUE yq66HOFO npeuMeTa «FBOMeTpl/IH»
JIMYHOCTHBIE, MeTAaNpeIMEeTHbIC U NPeAMEeTHbIE Pe3yJbTAThl OCBOCHUS Y4eOHOro Kypca:
JIndyHoOCTHBIE:

1. I'paxkxmaHckoe BOCIUTaHUE.

2. IlaTpuotnyeckoe BOCIUTaHUE U (POPMUPOBAHUE POCCUMCKON HIEHTUYHOCTH.

3. JlyXxoBHO€ M HPAaBCTBEHHOE BOCIIMTAHUE HA OCHOBE POCCUMCKUX TPaJULIMOHHBIX
LIEHHOCTEH.

[IpuoOuieHue aeteil K KyJIbTypHOMY Hacieauto (ICTeTHUYECKOE BOCIIUTAHNUE).
[onynsipuzanus HaydHbIX 3HaHUN cpean nerer (LleHHocTr Hay4HOTro MO3HAHUS).
®duznyeckoe BOCIUTaAaHUE U (OPMUPOBAHUE KYIBTYPhI 3J0POBBSI.

TpynoBoe BocniuTanue u npodeccuoHaIbHOEe CaMOOIpeieTICHHUE.

DKOJIOTMYECKOE BOCIIUTAHUE.

©ONOo O

MertanpeaMeTHble:

1. YMeHne caMOCTOSITENTbHO TIAHUPOBATh aJTbTEPHATUBHBIC TTYTH JIOCTHUKEHUS TICJICH,
OCO3HAHHO BBIOMpPaTh Haubosee 3¢ (PeKTUBHBIE CTIOCOOBI PEIICHUST YUCOHBIX U
MO3HABATENIBHBIX 33/1a4;

2. YMeHue OCYIIECTBIISATH KOHTPOJIb MO PE3YJIbTATy U MO CIIOCO0Y ASMCTBHS HA YPOBHE
MPOM3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOIUMbIE KOPPEKTUBBI;

3. YMeHue aieKBaTHO OLIEHHWBAThH MPaBUILHOCTD WJIM OUTHOOYHOCTH BBIIOJIHEHUS Y4EOHOM
3a7a4u, €€ OO BEKTUBHYIO TPYTHOCTH U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHNUS;

4. Oco3HaHHOE BIIA/ICHUE JOTUYECKUMHU JEHCTBUSAME OIpeIeIeHUs MOHITHIA, 0000IIeHHUS,
YCTAHOBIICHUS aHAJIOTUH, KJIACCU(UKAIIMKI HAa OCHOBE CAMOCTOATEIHLHOTO BEIOOpA OCHOBAHUU U
KPUTEPUEB, YCTAHOBIICHUS POJAOBUIOBBIX CBA3EH;

5. YMmeHue YCTaHaBJINBATb IIPUYNHHO-CIICACTBCHHBIC CBA3HU, CTPOUTD JIOTHICCKOC PACCYIKIACHUC,
YMO3AKIIOYCHHC (I/IHILYKTI/IBHOG, ACAYKTHUBHOC U 110 aHaJ'IOFI/IH) N BBIBOJBI,

6. YMeHue co3aBaTh, IPUMEHITH U MPEOOPa30BHIBATH 3HAKOBO-CUMBOIMYECKUE CPEIICTBA,
MOJIETIN ¥ CXEMBI JJIs PEIIeHUs] yueOHBIX U TTO3HABATEIBHBIX 33/1a4;

7. YMeHue opraHu30BbIBaTh y4€OHOE COTPYAHUYECTBO U COBMECTHYIO A€ TEILHOCTD C
YUYUTEJIEM U CBEPCTHUKAMU: ONPEAEIATH eI, paclpeesiTh PYHKIUU U POJIM YYACTHUKOB,
o0rure crmoco0bl paboThl; yMeHHE paboTaTh B TPYIITIE: HAXOAUTH O0IIee pEIIeHUE U pa3peniaTh
KOH(MIIMKTH HA OCHOBE COTJIACOBAHUS MO3UITMHN U YUETa HHTEPECOB; CIYIIATh MApTHEPA,;
dbopmMyIupoBaTh, APTyMEHTUPOBATH U OTCTAWBATH CBOE MHEHHE,

8. dopMUpoOBaHUE U Pa3BUTHE YUEOHOU 1 OOIIEIOIB30BATEIBCKON KOMIIETEHTHOCTH B 00JIaCTH
MCIOJIb30BaHUsI HHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MK T-koMnereHTHOCTH);

9. ®opmupoBaHue NEPBOHAYAIBHBIX MPEACTABICHUI 00 UIEAX U O METO/IaX MAaTEMaTUKH KaK
00 YHHUBEPCAILHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJCIUPOBAHUS SIBICHUI UIIPOIIECCOB,;



10. YMeHue BUAETh MaTEMAaTUUECKYIO 331a4y B KOHTEKCTE MPOOJIEMHOM CUTYallH B APYTUX
JUCLUIUTMHAX, B OKPYKAIOIIEH KU3HH;

11. YMeHue HaXxoAuTh B pa3IMUHBIX HCTOUHUKAX WH(GOPMAIIUIO, HEOOXOIUMYIO JIJIsl pEIICHUS
MaTeMaTHUYeCKUX MpoOJieM, U MPEICTABIATh €€ B MOHITHON (opMe; IPUHUMATh PEIICHUE B YCIIO-
BUSIX HETIOJTHOM U M30BITOUHOM, TOUHOUM U BEPOSTHOCTHOU MH(POPMAIUY;

12. YMeHune noHuMaTh U UCMOJIb30BATh MATEMAaTHUECKUE CPEICTBA HATJISIIHOCTH (PUCYHKH,
YEepPTEKU, CXEMBI U JIp.) JAJISl WLTIOCTPALIMU, HHTEPIIPETAI[MH, ApTyMEHTALIUH;

13. YMeHue BbIIBUTaTh TUIIOTE3bI IPU PEIICHUH YUeOHBIX 3a/1a4 U TOHUMATh HEOOXOJUMOCTh
UX IPOBEPKHU;

14. YMmenmne MNPUMCHATH UHAYKTUBHBIC U ICAYKTUBHBIC CITOCOOBI paCCY)KI[GHI/Iﬁ, BUJICTDH
PA3JIMYHBIC CTPATCIUU PCIICHUSA 3a/1aY,

15. Ilornmanue CYIIHOCTH aJITOPUTMHYCCKUX HpeIIHI/IcaHI/Iﬁ U YMCHHUC ﬂeﬁCTBOBaTB B
COOTBCTCTBUMU C IMPCIJIOKCHHBIM AJITOPUTMOM;

16. YMeHHE caMOCTOSITEIbHO CTABUTh oeiiu, BBI6I/IpaTI) H CO3aBaTh aAJITOPUTMBI IJIA PCIICHHA
y‘{€6HI)IX MaTCMAaTHYCCKUX HpO6H€M;

17. Ymenue INTAaHUPOBATb U OCYHICCTBIIATH ACATCIbHOCTD, HAIIPABJIICHHYIO Ha PCIICHUC 3a/1a4
HCCJICOAOBATCIBCKOI'O XapaKTCpa,

IIpenvernbie:

1. OBnagenue 0a30BbIM MOHATHIHBIM AIMIAPaTOM IO OCHOBHBIM pa3jiesiaM COACP KaHMUS;
npeACcTaBieHUue 00 OCHOBHBIX M3y4aeMbIX MOHATHIX (YHUCII0, TeoMeTprudecKas Gurypa, BEKTop,
KOOPJMHATHI) KaK BAXKHEUIIINX MATEMATHUYECKUX MOJIEIISX, TO3BOJIAIOIIUX OMUCHIBATH U
U3Yy4aTh pEAIbHBIE IPOLIECCHI U SBJICHUSI;

2. YMen#ne paboTaTh C TEOMETPUIECKUM TEKCTOM (aHAIM3UPOBATH, U3BJIEKATh HEOOXOTUMYTO
nH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPAKAaTh CBOM MBICIIA B YCTHOM M MUCHbMEHHOM peuu ¢
MIPUMEHEHUEM MaTEMaTU4YECKOW TEPMUHOIIOTUHU U CUMBOJIUKH, UCIIOJIb30BATh PA3IMYHBIC SA3bIKH
MaTeMaTUKH, IPOBOIUTH KJIaCCU(PUKAIINH, IOTUYECKHUE 0OOCHOBAHUS, IOKA3aTEIhCTBA
MaTeMaTH4YEeCKUX YTBEPKIACHUN;

3. OBHaI[eHI/Ie HaBBIKAMH YCTHBIX, IIMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BI)I‘II/ICJ'IGHI/II\/'I;

4. OBnazieHUE TEOMETPUUYECKHUM SI3bIKOM, YMEHHUE UCIIOIB30BATh €0 JJIsl OMUCAHUS MPEIMETOB
OKPY’KaIOIIEro MUPA, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN 1 N300pa3UTENbHBIX
YMEHUM, TPUOOPETEHNE HABBIKOB T€OMETPUUECKUX MOCTPOCHUI;

5. YcBoeHHe cucTeMaTUYECKUX 3HAHUM O TJIOCKUX (PUTypax v UX CBOMCTBAX, a TAKXKE Ha
HATrJIITHOM YPOBHE — O IPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHHUE PUMEHSITh
CUCTEMATUYECKHE 3HAHUS O HUX JIJI PEIICHUS] TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4;



6. YMeHue nu3MepsTh JUIMHBI OTPE3KOB, BETMUKHBI YIIIOB, HCIIOIB30BATh (DOPMYJIBI AJIs
HaXO0XIEHUS NEPUMETPOB, IUIOUIaAeH 1 00bEMOB reOMETPUUYECKHUX (DUTYD;

7. YMeHUe NPUMEHSTh N3yYEHHBIE TIOHATHUS, PE3YJIBTAThl, METOBI JUISl pELICHUS 3a]1a4
IIPAKTUYECKOr0 Xapakrepa U 3a1a4d 3 CMeXHbBIX JUCHUIUIMH C UCIIOJIb30BAHUEM ITPH
HEOOXOJIMMOCTH CIIPABOYHBIX MAaTEPHUAJIOB, KAJIbKYJISITOPA, KOMIIBIOTEPA.

IVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYHEBHOI'O KYPCA
Harusanas reomerpust
BrinyckHuk Hay4uuTCs:

1) pacrmo3HaBaTh Ha YepTeXKaxX, PUCYHKAX, MOJACISAX U B OKPYXKAIOIIEM MUPE TUIOCKHE U
POCTPAHCTBEHHBIC TEOMETPUUICCKUE PUTYPBI;

2) pacro3HaBaTh pa3BEPTKU KyOa, MPSMOYTOIBHOTO NapajuIeNenu e a, MpaBuIbHOM
NUpaMUIBL, IIIMHAPA U KOHYCA;

3) oOIpenensaTh IO JIMHEHHBIM pa3MepaM pa3BEPTKU GUTYPHI JIMHEHHBIE pa3Mephbl CaMOii
¢burypsl 1 Ha000POT;

4) BBIYHCIATH 00BEM MPSAMOYTOJILHOTO Mapajlieenune/ia.

Bbll’lyCKHuK noy4Yum 603MOIHCHOCNb.

5) 8bIUUCTAMb 00BEMBL NPOCMPAHCINEEHHBIX 2e0MEeMPUUEeCKUX ueyp, COCMABIeHHbIX U3
NPAMOY20TIbHBIX NAPALIELENUNEO08;

6) yenyoums u pazeums nPeoCcmasieHus 0 NPOCMPAHCMBEHHbIX 2e0MeMPULEeCKUX Quaypax,
7) npumeHsmb NOHAMUE PA36EPMKU OIS GLINOJIHEHUS. NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckue purypsl
BrinyckHUK Hay4YuTCA:

1) MOJIB30BATHCA SI3IKOM F€OMETPUHM JIJISI OIIMCAHUS MIPEIMETOB OKPYKAOLIEr0 MUPA U UX
B3aHUMHOTI'O PACIOJIOKECHUS,

2) pacmo3HaBaTh U M300paXkaTh HA YEPTEkKaX M PUCYHKAX T€OMETPUIECKUE (DUTYPHI U HX
KOH(HUTypaluu;

3) HaAXOAWTh 3HAYCHUS JUTMH JTUHEHHBIX AJIEMEHTOB (PUTYP M UX OTHOIICHUS, TPATyCHYIO
Mepy yriaoB ot 0 g0 180°, mpumeHsis onpeneseHus, CBOMCTBA U MPU3HAKU (HUTYP U UX
AJIIEMEHTOB, OTHOIIEHUs Puryp (paBEeHCTBO, I0I00ME, CAMMETPUH, TTIOBOPOT, APATIIICITbHBIN
MEepEeHoC);

4) onepupoBaTh C HAYAIbHBIMU MOHITUSIMHU TPUTOHOMETPHUU U BBITIOIHATH 3JIEMEHTAPHbIE
onepaiuu HajJ QYHKIUSMU YTJIOB:

5) pelath 3aJja4u Ha JOKa3aTeIbCTBO, OMUPASICh Ha U3yUYECHHbBIE CBOMCTBA (PUTYp U
OTHOILIEHUW MEXY HUMH U IMTPUMEHSISI U3YUYEHHBIE METOJIbI JOKA3aTEIIbCTB;

6) pelaTh HECIOXKHBIC 33J1a4l Ha TOCTPOEHUE, TPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOCHUS
C IMOMOIIBIO HUPKYJIS U INHENKH;

7) pemarb NpocTeimre IIAHUMETPUYECKHUE 3aa4 B IPOCTPAHCTBE.



Bbll’lyCKHuK noaydum 603MOINCHOCMb.

8) o0e1ademsb Memoodamu peuerus 3a0ay Ha 8bIYUCTEeHUS U O0OKA3AMeNbCMEa: Memooom Om
NPOMUBHO20, MEMOOOM NO000OUSL, MEMOOOM nepebopa 8apuaHmMo8 u Memooom 2eoMempu-
YeCcKux mecm moyex;

9) mpuobpecmu onvim NPUMeHeHUs anleedpPaulecKko2o u mpueoHOMempuiecKkoco annapama u
uoetl O8UNCEeHUsI NPU PeuleHUU 2eOMemPULeCcKUx 3a0ay;

10) osrademv MpaouyUOHHOU CXeMOU peueHus 3a0a4 Ha NOCMPOeHUe ¢ NOMOUBIO YUPKVISL U
JIUHEUKU. AHAIU3, NOCmpoeHue, 00KA3ameabCmeo U UCCIe008aAHUE;

11) Hayuumoscs pewams 3a0a4u Ha NOCMpPOeHUe MemooOM 2eOMEMPULECKO20 MECMA MOUeK
U Memooom noooous;

12) npuobpecmu onvim UcCcieO008anUsi COUCME NIAHUMEMPUYECKUX hueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

13) npuobpecmu onvlm 8bINOJHEHUL NPOEKMO8 no memam. «I eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoerue ompeskos no popmyner.

N3mepenne reoMeTpu4eCKUX BEJTHIHH
BbIlTyCKHUK Hay4nuTCS:

1) ucronp30BaTh CBOWCTBA U3MEPEHUS JIJTMH, TIONIA/ICH U YIJIOB IIPH PEIICHUH 3a]1a4 Ha
HaXOXJACHHUE IJTMHBI OTPE3Ka, JUTMHBI OKPY>KHOCTH, JJIMHBI IYyTH OKPY>KHOCTH, TPalyCHON
MEpbI yTia;

2) BBIYHCIATH JJIMHBI TUHEHHBIX AJIEMEHTOB (PUTYp U UX YTJIbl, UCTIONB3YS (DOPMYITBI TTMHBI
OKPYXHOCTH U JIIMHBI YT OKPYKHOCTH, (OPMYJIBI TUTOIIAAeit puryp;

3) BBIYUCIATH IJIOMIATU TPEYTOJIBHUKOB, MIPSIMOYTOJIBHUKOB, MapaJljIeIOrPaMMOB, Tpanelu,
KPYTOB U CEKTOPOB;

4) BBIYUCIATH JJIUHY OKPYKHOCTH, IJTUHY JyTU OKPY>KHOCTH;

5) pemiaTth 3a/1a4u Ha J0Ka3aTEIbCTBO C UCIOIb30BaHUEM (POPMYIT JUIMHBI OKPYKHOCTH H
JUTMHBI IYTH OKPY>KHOCTH, (PopMYyII TUIOMane Guryp;

6) pelath NPaKTUYECKHUE 3aa4U, CBI3aHHBIE C HAXOXKIEHUEM I€OMETPUUECKIX BETUYUH
(ucnosib3ys MPU HEOOXOUMOCTHU CIIPABOYHHUKU U TEXHUYECKUE CPEACTBA).

Bbll’lyCKHuK nOy4Yum 603MOIICHOCNb.!

7) 8bIHUCAMb NAOWAOU Pueyp, COCMABIEHHBIX U3 08YX Ul DO.Jlee NPAMOY2OIbHUKOS,
napanienocpammos, mpey2oibHUuKo8, Kpy2a u cexmopa,

8) GvIuUUCIAMb NIOWAOU MHO20Y20IbHUKOS, UCHOIb3Y5l OMHOUWEHUS PABGHOBEIUKOCTU U
DPABHOCOCMABIEHHOCMU,

9) npuobpecmu onvim NPUMEHeHUs ANeOPAULecKo20 U MPULOHOMEMPUYECKO20 annapama u
uoetl 08UdCEeHUsI NPU PeUleHUlY 3a0ay Ha 8blYUCTeHUe NI0UA0eli MHO20)201bHUKOS.

Koopaunatsl
BeinyckHUK HAyIUTCS:

1) BBIYMCIATH JJIMHY OTPE3Ka MO0 KOOPAUHATAM €TI0 KOHIIOB; BEIYUCIISATH KOOPAUHATHI
CepeaUHBI OTPE3KA;



2) MCIOJB30BaTh KOOPAUHATHBIM METOJ JJISl U3yUYEHUS CBOMCTB MPSMBIX U OKPY>KHOCTEH.
Buinycknuk nomyuum 603moiCHOCMb.

3) osrademsb KOOPOUHAMHBIM MEMOOOM peleHus 3a0ay Ha 8blYUCTIeHUE U O0KA3AMeIbCMEO;
4) npuobpecmu onvlm UCNOIb308AHUSL KOMNLIOMEPHBIX NPOSPAMM 051 AHATUZA YACTIHBIX
Cyuaes 3aUMHO20 PACNOIONCEHUSL OKDYICHOCMEN U NPAMBIX,

5) npuobpecmu onvim GblNOJIHEHUs NPOEKMOo8 Ha memy «lIpumenenue KOOpOUHAMHO2O
Memooa npu peuleHuu 3a0ay Ha 8blyUcieHue U 00KA3ameabCmeoy.

BekTopsl
BrinyckHuk Hay4uuTCs:

1) omepupoBaTh C BEKTOPaMU: HAXOJAUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB, 3a/JaHHBIX
r€OMETPUUYECKU, HAXOJIUTh BEKTOP, PAaBHBIN MPOU3BEACHHIO 3aJJAHHOTO BEKTOPA HA YHCIIO;

2) HaxXOAMTh JJIsi BEKTOPOB, 3aJITAaHHBIX KOOPJAMHATAMU: JITIMHY BEKTOpPA, KOOPAUHATHI CYMMBI
¥ Pa3HOCTH JBYX M 00Jiee BEKTOPOB, KOOPJMHATHI TPOU3BEJICHHUS BEKTOPA HA YHCIIO,
PUMEHSISI TPU HEOOXOAMMOCTH COYETATEIBHBIN, MEPEMECTUTEIBHBIN U pacpeIeTUTEIbHBIN
3aKOHBI;

3) BBIYUCIISATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB, HAXOJIUTh YTOJ MEXKIAY BEKTOPAMH,
YCTAHABJIMBATh NEPIECHANKYIAPHOCTD MPSAMBIX.

Bbll’lyCKHuK nOy4um 60O3MOIHCHOCNb.

4) 061a0emb 6EKMOPHBIM Memooom 0Jis peuternus 3a0a4 HA 8bIYUCTEHUE U aOKCZS’CZme]leWlGO,'
5) npuo6pecmu Onbsblm BblNOJIHEHUA NPOEKNI06 Ha memy «HpuMeHeHue BEKMOPHO2O memooa
npu peuteHuu 30044 HA 8bIYUCAEHUEe U OOKA3AMEIbCMBO Y.

1. ConepxaHue yueOHOI0 npeMeTa.

Harasanas reomerpusi. Harmsiiaple mpencTaBieHus O MPOCTPAHCTBEHHBIX PUTypax: KyoO,
napajieienurne 1, Mpu3Ma, mupaMua, map, chepa, Konyc, muiuaap. M3o0paxenue
npoctpaHcTBEeHHBIX Quryp. [Ipumepst ceuenuit. Muororpanuuku. [IpaBunbHbie
MHOTrorpaHHuku. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, HAJIMHAPA U KOHYCA.

[Tonsitue o0vEMa; equHUIBI 00bEMa. OOBEM MPSMOYTOJIBHOTO Mapaieenunea, Kyoa.

I'eomerpuueckue ¢purypsl. [Ipsmbie u yriusl. Touka, npsiMas, miockocTb. OTpe3ok, JTyd.
VYron. Bunsl yriios. BeptukanbsHble U cMeXHBIE yTIbl. buccektpuca yria.

[TapannenbHble ¥ nepecekaronecs npsamMsie. [leprnennukynsapHasie npsMbie. Teopemsl 0
MapaJJIEIbHOCTH U NEPIICHAUKYJIAPHOCTH NMPAMBIX. [lepneHIuKynsp u HakJIOHHas K MPSIMOM.
CepeauHHBINA IEPHEHIUKYIISIP K OTPE3KY.

I'eomerpuueckoe MmecTo ToueKk. CBOMCTBA OMCCEKTPUCHI yIila U CEPEAUHHOTO
MEePICHIUKYIIIpA K OTPE3KY.



Tpeyronapnuk. BricoTa, Mennana, OuccekTpuca, CpeiHssl IMHUS TPEYroJbHUKA.
PaBHOOEApEHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKHU; CBOMCTBA U MIPU3HAKH PAaBHOOEAPEHHOTO
TpeyronbHuKa. [Ipu3Haku paBeHCTBaA TPEYroabHUKOB. HepaBeHCTBO TpeyrojibHUKA.
CooTHOIIEHUS MEKy CTOPOHAMHU M YIJIaMHU TPEYT OJIbHHUKA.

Cymma yrioB TpeyrosibHuka. Buemnue yribl Tpeyroinsnuka. Teopema daneca. [Tonodue
TpeyroibHUKOB. [Ipu3Haku nonodus tpeyroapHukoB. Teopema Iludaropa. Cunyc, Kocunyc,
TAHIE€HC, KOTAHT€HC OCTPOro yria MpsMOYTOJbHOIO TPEyrojbHHUKa 1 yriioB oT 0 mo 180°;
MpUBEACHUE K OCTPOMY yIily. Pelienne npsMoyroiabHbIX TpeyrojibHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT'€HC,
KOTAHI'€HC OJHOI0 U TOTO e yria. PeleHne TpeyrojbHUKOB: TEOpeMa KOCUHYCOB U TeOpeMa
CHUHYCOB. 3amMeyvaTesbHbIE TOYKU TPEYroJibHUKA.

quBIpéXYI‘OJIBHI/IK. HapaﬂﬂeﬂorpaMM, €ro CBOMCTBA U IMPU3HAKU. HpSIMOYTOJ'IBHI/IK, KBaapar,
pOM6, WX CBOMCTBA U IMPU3HAKHU. TpaHeL{I/IH, CpCaHAA JIMHUA TpaliCuuu.

MHOI‘OYI‘OJII)HI/IK. BLIHYKJII)IC MHOT'OYT'OJIbHUKH. CyMMa YTJIOB BBIITYKJIOTO MHOT'OYT'OJIbHUKA.
HpaBI/IJIBHBIC MHOT'OYT'OJIbHUKH.

OxkpyxHocTb U Kpyr. [yra, xopaa. Cektop, cerMeHT. LIeHTpalibHbIi yroJl, BHUCAHHBIN yro,
BEJIMYMHA BIMCAHHOTO yriia. B3anmMHoOE pacnoyiokeHne NpsMol U OKPYKHOCTH, JBYX
OKpyXHOcTel. KacarenbHas U cekylas K OKpyKHOCTH, UX CBOWCTBA. Bricanubie
OIMCAHHBIE MHOTOYTOJIBHUKUA. OKpPY>KHOCTb, BIINCAHHASI B TPEYTOJIbHUK, U OKPYXKHOCTb,
OIMCaHHAas OKOJIO TPEYTOJIbHUKA. BIIMCaHHBIE U ONIMCAHHBIE OKPYKHOCTH IPABUIIBHOTO
MHOI'OYI'OJIbHHKA.

I'eomeTpruueckue nmpeodpaszoBanus. [lonstue o paBeHcTBe duryp. [loHsATHE O IBYKCHUU:
OCeBasi M LIEHTPaJIbHAsl CAMMETPHUH, MapajuIeNbHbIN nepeHoc, moBopot. [lousTue o mogooun
buryp ¥ roMoTeTHH.

[TocTpoeHus ¢ MOMOIIBIO IUPKYJIA U JIUHEWMKHA. OCHOBHBIE 3a/1a4l HA IOCTPOCHUE: JEIECHUE
OTpe3Ka IOoIojiIaM; MOCTPOCHUE YTIJIa, PABHOTO IAHHOMY; IOCTPOEHHUE TPEYTOJIbHUKA 10 TPEM
CTOpPOHAM; TOCTPOCHHE MEPTICHINKYIISIPA K PSIMO; TOCTPOCHNUE OMCCEKTPUCHI yTia; JAeJICHNE
OTpE3Ka Ha NPaBHBIX YACTEN.

Pemenue 3a7a4 Ha BRIYHCIICHHE, JOKA3aTEIBCTBO M MIOCTPOCHHE C UCIIOJIB30BAHUEM CBONCTB
W3YYEHHBIX QUTYP.

HN3mepenue reomeTpuyecKux BeJMYUH. J[inHa otpeska. PaccTosiHre OT TOYKM 10 MPSIMOA.
PaccrosiHne mexny napauieIbHbBIMUATIPSIMBIMU.

[TeprmeTp MHOTOYTOJIBHHKA.
JInmrHa OKPY>KHOCTH, YUCIIO f; JJIMHA AYTH OKPY>KHOCTH.

I'pamycHas mepa yriia, COOTBETCTBUE MEXK/y BETMUMHOW HEHTPAIBHOTO yIila U JUIMHOU JyTH
OKPY>KHOCTH.



[TonsTre miomanu miockux ¢puryp. PaBHococTaBieHHbIe U paBHOBeIMKUE Gurypsl. [1nomans
npsiMoyrosibHuKa. [Inomanyu napamienorpamma, TpeyroyibHuKa U Tpanenuu. [lnomans Maoro-
yrosipHuKa. [Inomans kpyra u miomaas cekropa. COOTHOIEHUE MEKIY IUIOIIAIIMHU
MoJ00HBIX GUryp.

Pemenue 3a7a4 Ha BEIYMCIIEHUE U JI0KA3aTEIBCTBO C UCTIOIB30BAHUEM U3YYEHHBIX (hOPMYII.

Koopannatel. Ypasaenue npssmoi. Koopaunatel cepeaunbl otpeska. opmyna pacCTosHUA
MEXIY ABYMS TOUYKAMM IJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bexropsl. [[mHa (Moaynb) BekTopa. PaBeHcTBO BekTOopoB. KosmnHeapHbie BEKTOPBI.
Koopaunatel BekTopa. Y MHOKEHHE BEKTOpPA HA YKCIIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPA
10 IByM HEKOJIJIMHEAPHBIM BeKTOpaM. CKasipHOE TPOU3BEICHUE BEKTOPOB.

TCOpCTHKO-MHO)KeCTBeHHBIe NNOHATHUA. MHO)KGCTBO, QJICMCHT MHOKCCTBA. 3aI[3,HI/I€ MHOZKCCTB
MNEPCUHNUCIICHUCM 3JICMCHTOB, XaPAKTCPUCTUICCKUM CBOMCTBOM. HOI[MHO)KCCTBO. O6T>€I[I/IHCHI/IC
" IIEPECCUCHUC MHOKCCTB.

JIeMeHTBI JOruKkH. OnpeneneHue. AKCHOMBI M TeopeMbl. J[0ka3aTesbeTBO. Jl0Ka3aTesIbCTBO OT
npoTtuBHOTO. Teopema, oOpaTHast faHHOM. [Ipumep u KOHTpIIpUMED.

[ToHsiTHE O PAaBHOCUIIBHOCTH, CIICIOBAHUM, YIIOTPEOICHHE JIOTUIECKUX CBI30KECIU ..., MO ..., 8
MOM U MOJIbKO 8 MoM cydae, "'TOTUYECKUEe CBA3KU U, U

I'eomeTpus B ucropuueckom pazputuu. Ot 3emiuemepust kK reometpun. [Tudarop u ero
mkona. @anec. Apxumen. [loctpoeHue mpaBuiIbHBIX MHOTOYTOJIBHUKOB. TpUCEKLINS yIa.
KBagparypa kpyra. Y aBoenue ky6a. Mcropus uncia x. 3omotoe cedenne. «Havamay EBknupa.
JI. Diinep. H. W. Jlob6aueBckuii. icTopus nsaroro mocrysnara.

N300peTenre MeTo1a KOOpAUHAT, TIO3BOJISIOIETO MEPEBOUTH T€OMETPUIECKHE OOBEKTHI Ha
s3Ik anreOpel. P. Jlekapt u I1. ®depma. [IpuMepsl pa3audHbIX CHCTEM KOOPIWHAT HA
IJIOCKOCTH.



TemaTn4deckoe IJIAaHUPOBaAHHUE

7 KJacc — 2 yaca B HeJeII0

OcHoOBHOe coiep:KaHue M0 TeMaM XapakTepucTHKA OCHOBHBIX BH/IOB /IEATEJIbHOCTH y4eHUKa | (OCHOBHbIE
(Ha ypoBHE y4eOHBbIX AeiCTBUIA) HAIIPaBJICHUA
BOCIHUTATEIbHOM
NeSTeIbHOCTH
1. HauanbHble reomerpuyeckue ceegenns 10 4.
[Ipssmass u otpezok. Jlya wu yrodm. OOBACHATH, YTO TaKOe OTPE30K, JIyd, yroy, kakue ¢uryper | 1,56
CpaBHeHHE OTpE3KOB W yriioB. M3mepenue Ha3bIBAIOTCS PaBHBIMH, KaK CPABHHUBAIOTCS U U3MEPSIOTCS OTPE3KU
OTPE3KOB. Nsmepenue YTJIOB. U YIJIbI, YTO TaKO€ rpaayc W TpaaycHas Mepa yriia, Kakoh yroia
[lepnienquKyIsipHBIE TIPSIMBIE. Ha3bIBACTCS TIPSMBIM, TYMBIM, OCTPBIM, Pa3BEPHYTHIM, UYTO TAKOE
CeperiHa OTpe3Ka M OMCCEeKTpHCca yriia, Kakhe yriibl Ha3bIBAIOTCS
CMEXHBIMM U Kakue BepTUKAIbHBIMU; (opMymupoBath U
00OCHOBBIBaTh ~ YTBEPXKIEHHS O  CBOMCTBAX CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB; OOBACHITH, KaKHe MpPsIMbIE Ha3bIBAIOTCS
HNEePIEeHANKYISPHBIME;  (QOpMyIupoBaTh U OOOCHOBBIBAThH
YTBEP)KJICHUE O  CBOMCTBE ABYX MpPSMBIX, NMEPIEHAUKYISPHBIX K
TpeTbel; u300pakaTb M paclO3HaBaTh YKa3aHHBbIC MPOCTEHINNE
burypsl Ha uepTekax; pellaTh 3aJaud, CBS3aHHBIE C JTUMH
npocTedMu Gurypamu
2. Tpeyroabauku 17 4.
[Ipu3Haku paBeHCTBA TPEYrOJbHUKOB. OObsicHITh, Kakas (urypa Ha3pIBaeTCs TPEYTOJIBHUKOM, 4To Takoe | 1,6,8

MGI[I/IEIHBI, 6I/ICCCKTpI/ICH u BBICOTHI
TPEYroJIbHUKA. 3az[aq1/1 Ha IMOCTPOCHHUC.

BEPLIMHBI, CTOPOHBL, YIJIbI U IEPUMETP TPEYroJIbHUKA, KaKOH
TPEYroJbHUK  Ha3blBaeTCs  pPaBHOOEAPEHHBIM M Kako
PaBHOCTOPOHHMM, KaKu€ TpPEYrOJbHUKHM HAa3bIBAIOTCS pPaBHBIMUY;
u300paXkaTh M paclo3HaBaTh Ha uYepTeXkaX TPEYTOJbHUKU U HUX
3NIEMEHTHI; (OPMYIHPOBATh U JIOKA3bIBATH TEOPEMBI O MPU3HAKAX
pPaBEHCTBA  TPEYrOJIbHUKOB;  OOBSACHATb, UYTO  Ha3bIBAeTCs
NEPIEHANKYIIAPOM, NPOBEIEHHBIM W3 JAHHOW TOUYKM K JTAHHOM
npsMoi;  ¢GopMynMpoBaTh M JIOKa3blBaTb ~ TEOpPEMY O
NepHEHIUKYIsIpe K TPpsSMOM; OOBACHATb, Kakue OTPE3KH




HA3bIBAIOTCS MEAMAHOU, OMCCEKTPUCOM M BBICOTOM TPEYrOJBbHHKA;
(bopMyITPOBATH " JIOKa3bIBaTh TEOpEMbI O CBOMCTBax
pPaBHOOEIPEHHOTO TPEYroNIbHHUKA; PEIIaTh 3a/laud, CBSI3aHHBIC C
NpPU3HAKAMUA  PaBEHCTBA  TPEYrOJbHUKOB HW  CBOWCTBaMU
PaBHOOCAPEHHOTO TPEYTrOJIbHUKA, '(DOPMYIIMPOBATH OTPEIICIICHNE
OKPYXXHOCTH; OOBSCHATh, YTO TaKo€ IICHTpP, PaAUyC, XOpAa H
JIMAaMETp OKPY)KHOCTH; pelarh MpoCTEHINe 3aa4i Ha MOCTPOCHHUE
(mocTtpoeHue yria, paBHOTO JTAHHOMY, TOCTPOCHHE OUCCEKTPHUCHI
yrila, TIOCTPOSHHWE TEPICHIUKYISAPHBIX TMPSAMBIX, MOCTPOCHUE
CepeNUHbI OTpe3Ka) U Oojiee CIOXKHBIE 3a/ladH, WCIOJb3YIOIINE
YKa3aHHbIE MPOCTEUIIINE; COMOCTABISITh TMOJYYEHHBIN pE3yNbTarT ¢
YCIIOBHEM 3a]1a9H; aHAJTH3UPOBATh BO3MOKHBIE CITydan

3. IlapasuiesbHble npsiMbie 13 4.

[Ipuznaku napajuieaIbHOCTH JBYX
MpsAMBIX. AKCMOMa MapajuleIbHOCTH IBYX
MPSAMBIX

DopMyIHpOBaTh ONpeNeNieHHe MapayIebHBIX NPSAMBIX; 00b-
ACHATh C TOMOLIbIO PUCYHKA, KaKue YIJIbl, 0Opa30BaHHbIE IpH
IIEPECEUEHUN [BYX IpPSMBIX CEKYyLIEH, Ha3bIBAIOTCS HAKpECT
J€eKaIlUMHU, KaKie OJJHOCTOPOHHHUMH U KaKHe COOTBETCTBEHHBIMU;
(opMyIMpoBaTh U JAOKa3bIBaTh TEOPEMBI, BEIPAXKAIOIIUE — MPU3HAKU
HApAUIETbHOCTH  BYX IHPSMBIX; OOBSACHATb, YTO TAKOE AKCUOMBI
IrEeOMETPUM U KaKhe aKCHOMBI YK€ HCIOJIb30BATINCh paHEE;
(GopMynIHUpOBaTh AKCMOMY MapajUIeJbHBIX NPSMBIX M BBIBOJUTH
cileAcTBUsL U3 HeE;popMylnupoBaTh U JOKa3blBaTh TEOPEMBI O
CBOMCTBaX MapaUleNbHbIX IPSMBIX, OOpaTHbIE TeopeMaM O
NPU3HAKaX MapaJuIeIbHOCTH, CBA3AaHHBIX C HAKPECT JISKAIUMHU,
COOTBETCTBEHHBIMU U OJHOCTOPOHHHUMH YIJIAMH, B CBS3U C 3TUM
OOBSCHATh, YTO TAaKOE YCIOBME U 3aK/IIOYEHHE TEOpPEMbI, Kakas
TeopeMa HasbIBaeTcs OOpaTHOM MO OTHOIIEHWIO K JAHHOM Teopeme;
OOBSCHAT, B 4YEM 3aKIIOYACTCsl METOJ| JIOKa3aTeiabCrBa OT
HPOTUBHOTO: (HOPMYIIMPOBAaTh M JIOKA3bIBATh TeOpeMbl 00 yrilax c
COOTBETCTBEHHO  MApaUIENbHBIMM U TEPIEHIUKYJISPHBIMU
CTOPOHAMH; IIPUBOAUTH NPUMEPHI UCIIOJIB30BAHUS 3TOI0 METOAA;
pelIaTh 3aJaud Ha BBIYMCIICHHUE, JOKAa3aTeIbCTBO M IIOCTPOCHHUE,
CBSI3aHHBIE C NTAPAJUICIIBHBIMU NPSIMBIMU

1,6,7




4. CooTHOIIeHNe MeKIy CTOPOHAMH U YIJIAMH TpeyrojibHuka 18 u.

Cymma YIJIOB TPEYroJabHHUKA. @opMympoBaTh W JIOKa3blBaTh TeopeMy O cymme yrioB Tpe- | 1,5,6,7
CooTHOIIEHHE  MEXAy CTOpOHAMH | YrOJbHUKAa W €€ CIEJCTBHE O BHEIIHEM YIJIE TPEyroJbHHUKA,
yriaamMud TpeyrosibHuKa. lIpsMoyrosbHbie NPOBOJUTh KJIACCHU(PUKALIMIO TPEYroJIbHUKOB 10 yriam; op-
TpeyronbpHukd. [locTpoeHne TpeyronbHUKa MYJIMpOBaTh W JIOKa3blBaTh TEOPEMY O COOTHOMICHHSIX MEKITY
0 TPEM DIIEMEHTaM. CTOPOHAMH W yIJIaMU TpeyrojbHUKa (TpsiMoe W oOpaTHOe
YTBEP)K/ICHUSI) W CIIENCTBHSA W3 HeE, TeopeMy O HEpaBEeHCTBE
TPEYroJbHNUKa;  (OPMYJIMpOBaTH W JIOKa3bIBATH  TEOPEMBI O
CBOMCTBaxX MPSAMOYTOJBHBIX TPEYTOJBHUKOB (TIPSIMOYTrOJBHBIN
TPEYTOJIbHUK ¢ yriioM 30°, MpU3HAKU pPaBEHCTBA MPSIMOYTOJIbHBIX
TPEYroJbHUKOB); (POPMYIMPOBATH OIPEICIICHUS PACCTOSHUS OT
TOYKH JI0 TIPSIMOH, PACCTOSTHUS MEX/TY MapaUICIIbHBIMU MTPSIMBIMH,
pelaTh 3a1aui Ha BBIYMCIICHHMS, JI0KAa3aTeIbCTBO M TIOCTPOCHHUE,
CBSI3aHHBIE C COOTHOIICHUSIMH MEXIy CTOPOHAMH H YyIJIaMu
TPEYroJIbHUKa M  PACCTOSIHUEM  MEXAy  IapauieIbHbIMU
HOPSAMBIMH, NP HEOOXOIMMOCTH TNPOBOJUTH IO XOAY peIleHUs
JONIOJIHUTENIbHBIE ~ TIOCTPOEHMsI,  COMOCTABIIATH  IOTy4EHHBIN
pe3yibTaT C yCIOBHEM 3aJadyd, B 3aJadyax Ha IOCTPOCHUE
HCCJIEJIOBATh BO3MOYXKHBIE CIIyYau.
IToBTOopenue 10 .
8 kiacc - 2 yaca B HexeII0
OcHOBHOe coJep:KaHHe [0 TeMaM XapakTepucTHKAa OCHOBHBIX BH/IOB JesITeIbHOCTH YueHHKa | OCHOBHBbIE
(Ha ypoBHe y4eOHBbIX AeHCTBH) HANIPABJICHUS
BOCIIUTATEIbHOU
AeSITeIbHOCTH
5. YerbipexyrojibHuku 14 4
MuoroyroneHukH. [lapamienorpamm  u OOBACHATB, YTO TaKoe JIOMaHas, MHOTOYIOJIbHUK, ero BepmuHbl, | 1,5,6,8

Tparenus.
KBaapar.

[TpsAMOYTOIBbHUK, poMO,

CMCIKHBIC CTOPOHBI, AHWAroHaJIu, I/I306pa)KaTB U PacCIIO3HABATb
MHOT'OYTI'OJIbHUKU Ha YCPTCIKAX, TI0OKa3bIBATh OJICMCHTBI




MHOTOYTOJIbHUKA, €ro BHYTPEHHIOIO U BHEIIHIOI 001acTy;
(GopMyaHMpoBaTh  ONpEIETICHHE BBITYKIOTO MHOTOYTOJBHHUKA;
n300pakaTh M PACIIO3HABATH BBIMYKIBIC W HEBBITYKIBIC MHO-
TOYrOJBHUKH; (OPMYJIMPOBATh W JOKA3bIBaTh YTBEPXKICHUS O
CyMME YIJIOB BBIMYKJIOTO MHOTOYIOJBHUKA M CYMME €ro
BHEIIHUX YIJIOB; OOBSICHITH, KAaKUE€ CTOPOHBI (BEPIIUHBI) Ye-
TBIPEXYTOJIbHUKA ~ HA3bIBAIOTCS  MPOTHBOIOJIOXKHBIMU;  (POpMY-
JHMPOBATh  OTPENENICHNsT TapauieliorpaMma, Tpamnelud, paB-
HOOEJPEHHON M NPSIMOYrOJbHOM Tpameuui, MNpsMOYTOJIbHUKA,
pomoOa, KBaJIpaTa; n300paxaTh W pacrmo3HaBaTh OTH
YeTBIPEXYTOJIBHUKH; (DOPMYITHPOBATh W JIOKA3bIBATh YTBEPIKICHUS
00 WX CBOICTBax W TNpHU3HAKAX; pEIIaTh 3a7ayd Ha BBIYMCIICHHC,
JIOKa3aTeIbCTBO W TIOCTPOCHME, CBS3aHHBIE C OTHMH BHJAMHU
YeTBIPEXYTOJIBHUKOB;, OOBSICHATh, KaKhe JIBE TOUKH HAa3bIBAOTCS
CHMMETPUYHBIMHA OTHOCHTEJIFHO TIPSIMOM (TOUKH), B KaKOM CITydae
burypa Ha3pIBa€TCS CAMMETPHUYHON OTHOCHUTEIBHO MPSIMOM (TOUKN) 1
YTO TaKO€ OCh (IIEHTP) CUMMETPUH (UTYPHI, IPUBOJIUTH TPUMEPHI
buryp, oOmamaronmx OcCeBOW (IIEHTPaJbHON) CHUMMETpHEH, a
TaK)Ke€ TpUMEpPbl OCEBOM M ULEHTPAIbHON CHUMMETpUU B
OKpYKarollle Hac 0OCTaHOBKE.

6. Iltomaaes 14 4

[Inomane MHOroyronpHuka. Ilnomanu

napajuiesaorpamma, TPEYroJIbHUKA
tpanenuu. Teopema [Tudaropa.

)51

OOBsICHATh, Kak IPOM3BOAUTCA H3MEpPEHHE IUIolageil MHO-
TOYrOJIbHUKOB, KaKU€ MHOTIOYIOJIbHUKM Ha3bIBAIOTCSl PaBHO-
BEIMKMMU UM Kakhe pPaBHOCOCTABICHHBIMH; (OPMYINPOBAaTh
OCHOBHbIC CBOMCTBA IUIOLIAJICH M BBIBOJUTH C MX IIOMOIIBIO
dopmynpl  miomanedl  NpAMOYrojbHUKA, MapajuleJorpamma,
TPEYrojibHUKA, Tpaneuuu; (OpMyIUpOBaTh U JIOKA3bIBATh TEOPEMY
00 OTHOUIEHHUH IUIOIIA/IEH TPEYroJIbHUKOB, UMEIOLIUX 110 PABHOMY
yriy; GopmynupoBaTh U JoKas3biBaTh Teopemy Iludaropa wu
oOparHyto eif; BeBogUTH (opmyny ['epoHa Juid oA H
TPEYTrOJIbHUKA; PEIlaTh 337a4i Ha BBIYMCICHUE U J0Ka3aTeIbCTBO,
cBsi3aHHbIE ¢ (opMynamu miomaei u reopemoit Iludaropa

15,78

7. llogoOHBIe TPeyroJbHUKH 19 u




Omnpenenenue MOJ00HBIX
TPEYrOJLHUKOB. [MpuzHaku  momoOus
TpPEeyrojbHUKOB. [IpumeHenne mnomodus K
JIOKA3aTelIbCTBY TEOPEM M PEIICHHIO 3a7au.
CoOTHOIIEHUSI ~ MEXJIy CTOPOHAMH U
yriaMl TIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OOBSICHATD TOHSATHE TPOIOPIMOHATBHOCTH  OTPE3KOB;  (op-
MYJIHpPOBATh OMNPEICICHUs] TOAOOHBIX TPEYTOJILHUKOB W KO-
a¢durrienTa moaoous; GopMyITHPOBATH U JIOKA3BIBATH TEOPEMBL: 00
OTHOIIICHUU TUIOMIAJICH MOJOOHBIX TPEYrOJILHUKOB, O MpHU3HAKAX
noJ00usi TPEyroJbHUKOB, O CPEAHEH JIMHUM TPEYroJIbHUKA, O
MEPEeCEUCHN MEIWaH TPEYroJIbHUKA, O TMPONOPIHUOHATIBHBIX
OTpe3Kax B MPSIMOYIOJHHOM TPEYTrOJbHUKE; OOBSCHATH, UYTO TaKOE
METO/T TOJIOONS B 3a/la4ax Ha MOCTPOCHHE, U MPUBOIUTH MTPHUMEPHI
MPUMEHEHUST STOTO METO/1a;00BAICHITh, KaK MOKHO HCIIOJIb30BaTh
CBO¥CTBA MOJOOHBIX TPEYTrOJLHUKOB B U3MEPHUTEIBHBIX PaboTax Ha
MECTHOCTH, OOBICHATh, KAk BBECTH IIOHATUE IOAOOMS JUIA
MpOM3BOJBbHBIX  Guryp;  GopMynIupoBaTh  ONpeAEieHUE U
WUTIOCTPUPOBATh TOHSTHS CHHYCA, KOCHHYCa M TaHTE€HCAa OCTPOTO
yIJla TPSMOYTOJIBHOTO — TPEYTrOJIbHWKA; BBIBOJUTH OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKICCTBO M 3HAYCHHUs CHHYCA, KOCHHYCa U
TaHreHca Ui yraoB 30°, 45°, 60°; pemars 3a1auu, CBSI3aHHBIE C
nogo0MeM TPEYroJIbHUKOB, — JUIsI BBIUMCIICHUS 3HAYCHUU
TPUTOHOMETPUYECKUX (YHKIMH HCHOJB30BaTh KOMIBIOTEPHBIC
MIPOTpaMMBI.

15,6,7

8. Okpy:xxkHocThb 17 4.

Kacarenbnas K OKPY>KHOCTH.
LlenTpanpHbie ¥ BIUCAHHBIC YIJbL. Yersipe
3aMeyaTesIbHbIe TOUKU TPEYroJbHUKA.
BrucanHas u omnucaHHas OKPYXHOCTH.

HccrnenoBaTh B3aUMHOE PACIOIOKEHUE MPSMOM U OKPY>KHOCTH;
dopMynupoBaTh  OmpenereHHe KacaTeJbHOW K  OKPY)KHOCTH;
(bopMyIHMpoBaTh U JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTelbHOM, O
NpU3HAKe KacaTelbHOM, 00 OTpe3Kax KacaTelbHBIX, MPOBEAEHHBIX
U3 OJHOM TOUYKM; (OPMYIMPOBATH HMOHSITHUS LIEHTPATLHOTO yria U
TpalyCHOM MEpbI IyT' OKPYXKHOCTH; (POPMYIHPOBATH U JIOKA3bIBATH
TEOpPEMBI: O BIMCAHHOM yIlie, O TIPOM3BEICHUU OTPE3KOB
nepeceKaImxcs Xopa; GopMyIupoBaTh U JOKa3bIBaTh TEOPEMBI,
CBSI3aHHBIE C 3aMEYaTeNIbHBIMM TOYKaMU TPEYrOJbHHKA: O
OucceKkTpuce yria M, Kak CJIEJCTBUE, O TIEPECeUCHUH OUCCEKTPHC
TPEYrOJbHUKA; O CEPEIUHHOM MEPIICHIUKYIAPE K OTPE3KY U, Kak
CJIE/ICTBHE, O IIEPECEUCHUU CEPEIUHHBIX MEPIEHIUKYIAPOB K
CTOpPOHAaM TPEYIOJbHUKA; O TEPECEUEHNH BBICOT TPEYTOJIbHUKA;

16,7




(GOpMyITUpOBATh  OTPENENCHUST OKPY)KHOCTEH, BITUCAHHOW B
MHOTOYI'OJIBHUK W OINKMCAaHHOM  OKOJIO  MHOI'OYIOJIbHMKA;
GopMyITMpOBaTE W JIOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAaHHON B TPEYrOJIbHUK; 00 OKPY)KHOCTH, ONMCAaHHOI OKOJIO
TPEYrOJIbBHHKA; O CBOWCTBE CTOPOH  ONMCAHHOIO  YEThI-
PEXYTrOJIbHUKA; 0 CBOICTBE yIJIOB  BIHMCAHHOTO
YEThIPEXyroJbHUKA; PEIIaTh 33/1a491 Ha BBIYMCIIEHUE, T0Ka3aTeIILCTBO
U TIOCTPOEHHUE, CBS3aHHBIE C OKPY)KHOCTBIO, BIIMCAHHBIMH H
ONHCAaHHBIMU  TPEYrOJBHUKAMH U YEThIPEXYrOJbHUKAMU;
WCCIIeIOBATh CBOWCTBA KOH(UIypalMid, CBSI3aHHBIX C OKpPYX-
HOCTBI0, C MOMOIIbI0 KOMIIBIOTEPHBIX MPOIPaAMM.

IloBTOpEHuUe 4 4

9 k1acc - 2 yaca B Hele/II0
OcHOBHOe cojep:kaHue N0 TeMaM XapakTepuCTHKA OCHOBHBIX BH/IOB /esITeJbHOCTH y4eHHKa | OcCHOBHbIe
(Ha ypoBHe yueOHBIX JeicTBUIl) HanpasBJIeHUsI
BOCIIUTATENbHOMI
AesiITeJIbHOCTH
9. BexkTopsl 8 4
[Tonstme  Bektopa.  Cnoxenne @opMynmpoBaTh OmpeneieHus W WUIIOCTpUpoBarh mnoHAths | 1,5,6,7
BBIYMTAHUE BEKTOPOB. YMHOKCHHE BEKTOPa BEKTOpa, €ro [UIMHBI, KOJUIMHEApPHBIX M PAaBHBIX BEKTOPOB;
Ha yucio. [IpumeHeHHe BEKTOPOB K MOTHBUPOBATh BBEICHHE IIOHATHH M JICWCTBHUIA, CBSA3aHHBIX C
PEIICHUIO 3a/1aY.. BEKTOpaMH, COOTBETCTBYIOLIMMH IpHMepamH, OTHocsmmmucs K
(U3MUECKUM BEKTOPHBIM BEIMYMHAM; TIPUMEHSTH BEKTOPHI U
JIeHCTBHS HAJl HUIMHU TIPH PEIICHHH TeOMETPHYECKUX 3a1a4.
10. Meroa koopaunar 10 4.
KoopaunaTtsel  BekTOpa. IIpocreimme OOBACHATH U WILTIOCTPUPOBATh MOHATHS NMPSAMOYToJbHOM cuctemsl | 1,5,6,8
337a4M B KOOpJMHATax.  YpaBHEHHUs KOOP/IMHAT, KOOP/MHAT TOYKUM M KOOPIMHAT BEKTOpA; BBIBOJIUTH U

OKPY>KHOCTH U TIPSIMOM.

UCMOJIb30BaTh TMPU  pEUIeHWH 3ajad  (GopMysbl  KOOpAMHAT
CepeIMHbl OTpE3Ka, UIMHBl BEKTOpA, PACCTOSHHUS MEXAY ABYMs
TOYKaMH, YPaBHEHHs OKPY’KHOCTHU U MPSIMOH.




11. CooTHOIIEHHE MEKTY CTOPOHAMHA H YIVIAaMHU TPEYTIO0JbHUKA. CKaJ’IﬂpHOC IMPOU3BECICHUE BEKTOPOB. 11 4.

CuHyc, KOCHHYC, TaHI'€HC, KOTaHI€HC

yria.
CooTHOIIEHUS] MEXIY CTOpPOHAMH U
yriamu TPEYroJIbHUKA. CkansipHoe

IMPOU3BCACHUC BEKTOPOB.

@dopMynupoBaTh M WLIIOCTPUPOBATH ONPEAECNIEHHsS CHHYCA,
KOCHHYCa, TaHreHca 1 KotaHreHca yrioB oT 0 go 180°; BeIBOaUTH
OCHOBHOE  TPMI'OHOMETPUYECKOE  TOXKIECTBO U (OPMYIIBI
NpHUBEICHNS; (HOPMYIHPOBATh U JOKA3bIBATh TEOPEMBbI CHHYCOB WU
KOCUHYCOB, TMPHUMEHSITh UX TMpPU PEHIEHHH TPEYroJbHUKOB;
OOBSACHATD, KaK HCIOJIb3YIOTCSI TPUTOHOMETpUUECKUEe (HOpMysbl B
U3MEpUTEIbHBIX ~ paboTax Ha  MECTHOCTH;  (OpPMYIHpOBAThH
OIIpENIeNIEHNs]  yIJia MEXAy BEKTOpaMu U CKaJSIPHOTO
MPOU3BEJICHUS BEKTOPOB; BBIBOJUTH' (QOPMYIy CKaJISPHOTO
MIPOU3BEJICHHUS Yepe3 KOOPJMHATHI BEKTOPOB; (OPMYIMpOBaTh U
O0OCHOBBIBAaTb ~ YTBEPXKIEHME O  CBOWCTBAX  CKAJSIPHOTO
MPOU3BENECHUS;  WCHOJB30BaTh  CKaJSIPHOE  MPOU3BEICHHE
BEKTOPOB IIPH PEIICHUH 3a]1au.

1,57

12. JIIMHA OKPYKHOCTH M IUVIOMIAAb Kpyra. 12 4.

[TpaBuibHbBIE MHOTOYTOJIbHUKH. [[irHa
OKPYXHOCTH U IUIOIIaJb Kpyra.

@opMyaHpOBaTh OMpPENEICHUE MPABUIBHOIO MHOTOYTOJIbHUKA;
dbopMynupoBaTh W JIOKa3blBaTh TEOPEMBI 00 OKPYKHOCTSX,
OMMCAHHOW OKOJIO TPAaBMJIBHOIO MHOTOYrOJbHHMKA U BIUCAHHOM
B HETO; BBIBOJUTH U HCHOJIB30BATh (POPMYIIBI Il BBIYMCICHUS
IUIONIAI  MPABUIBHOTO MHOTOYTOJbHHKA, €ro CTOPOHBI H
paaunyca BIIMCAaHHOW OKPYXKHOCTH; pelIaTh 3a7ayd Ha MOCTPOEHHE
NPaBUWIBHBIX MHOTOYTOJIbHUKOB; OOBSCHATH  MOHSTUS  JUTMHBI
OKPY)KHOCTH M  IUIOIIAAM  Kpyra; BBIBOJUTH (OPMYJbI AJIst
BBIYMCIICHUS AJIMHBI OKPYKHOCTHU U JUIMHBI YyTH, TUIOIIAAN Kpyra
U IUIOIAAM KPYrOBOTO CEKTOPa; MPUMEHSTh 3TU (OPMYIbI MpU
pElIeHUN 3a]1ay.

158

13. /IBu:xkenusn 8 u.

IlonsTe HABMKEHMA.
TNEPEHOC U ITOBOPOT.

INapaynensHbii

O6’[>$[CH$ITB, YTO TaKo€ OTO6pa)I(eHI/Ie IJIOCKOCTH Ha ceOs U B
KaKOM CJIy4a€ OHO Ha3bIBACTCA IBUKCHUEM IINIOCKOCTHU, OGBHCHHTB,
YTO TaKoO€  OCcBasd CUMMCTpU, HCHTPpAJIbHAsA CUMMCTPUL,
napanneanblﬁ INEPpCHOC N IIOBOPOT; O6OCHOBLIBaTL, 4YTO OTH
OTO6pa>KeHI/I$I IUIOCKOCTH Ha ce0s  SBIISIOTCS JABHKCHUSMU
O6’E>SICH$ITB, KaKOBa CBSA3b MCXKIAY JABWIKCHHAMU U HAJIOKCHUSIMU,

1,5,6,7




HUITIOCTPHUPOBATHL OCHOBHBIC BU/IbI ﬂBHX(GHHﬁ, B TOM YHCIIE C
TNOMOIIBKO KOMITLIOTCPHBIX ITPOTrpaMM.

14. HayaJjbHble CBeJIeHUs1 U3 cTepeoMeTpHu. 8 4.

MHororpanHuku. Tenma M IOBEPXHOCTH
BpalLICHUS.

OOBSCHATb, YTO TaKOe MHOTOTPAHHHK, €ro TrpaHH, péopa,
BEpPIIMHBI, JWArOHalM, KAaKOW  MHOTOTPaHHMK HAa3bIBACTCS
BBITYKJIBIM, YTO Takoe N-yroyipHas mpu3Ma, e€ OCHOBaHWS,
OokoBbIE TI'paHM U OOKOBble PEOpa, Kakas IMpU3Ma Ha3bIBaeTCA
npsSIMOM M Kakasi HaKJIOHHOHM, YTO Takoe BHICOTA TPH3MBI, Kakas
NpU3Ma Ha3bIBAaeTCs MapauICNEUITEIOM U KaKOW TTapauiesenune T
HA3bIBACTCSl TPSMOYTOJILHBIM; (DOPMYITHPOBaTh M OOOCHOBHIBATH
YIBEPXKJICHUS] O CBOWCTBE [MArOHAICH Napajuienenunesa M o
KBaJpaTe IUAroHadd  MPSMOYrOJHHOTO  TapajuiesieIIe/a;
OOBSICHATh, YTO Takoe OOBEM MHOTOTPAaHHWKA, BBIBOIAUTH (C
nmomompto  mpuHImna — KaBambepn) dopmyny  oObéma
pSIMOYTOJIEHOTO napauiesenumnesa; OOBSICHSITB, KaKoi
MHOTOTPaHHUK Ha3bIBA€TCSl MUPAMUION, YTO TAaKOE€ OCHOBAaHHE,
BEpIIIMHA, OOKOBBIC TpaHU, OOKOBBIE PEOpPA M BHICOTA MTUPAMUJIBI,
Kakas MUpamMuJa Ha3bIBae€TCsl MPaBIIBHOM, 4TO Takoe arnodema
NpaBUWILHOW NHpaMUIbI, IPUBOIUTH (GOopMyITy 00bEMa MHUPaMUIbL;
OOBSICHATH, KAKOE TEJO Ha3bIBACTCS IIMIMHAPOM, UYTO TAKOE €ro OcCh,
BBICOTA,  OCHOBaHUS,  paauyc, OOKOBasi  IMOBEPXHOCTbD,
oOpazyromue, pa3-BEPTKa OOKOBOM  MOBEPXHOCTH, KAaKUMHU
dbopMynaMu  BBIpaXAIOTCS O00BEM W IUIOMAAL  OOKOBOM
MOBEPXHOCTH IWIMHIPA; OOBICHATh, KaKOE TEJO0 HAa3bIBACTCS
KOHYCOM, 4YTO TaKOo€ €ro Ocb, BBICOTA, OCHOBaHHE, OOKOBas
MOBEPXHOCTh, OOpa3yromue, pa3BEpTKa OOKOBOM IMOBEPXHOCTH,
KakuM# (popMmyliaMu BBIpaKaloTcs 00BEM KOHyca W IUJIONIA/b
OOKOBOH MOBEPXHOCTU; OOBSACHATH, KaKasi IOBEPXHOCTh HA3bIBACTCS
cepoii 1 Kakoe Teo Ha3bIBAETCS IIApOM, YTO TAKOE PAJUyYC U JiHa-
Mmetp cdepsl (mapa), KakuMu (OpMyJaMu BBIPaXaroTcst 00bEM
mapa M Iomane cdepbl; H300pakaTh W pacro3HaBaTh Ha
pUCYHKaX MpU3My, NMapajuieNenuriesl, TupaMuy, UIHHAP, KOHYC,
miap.

1,57




00 akcuomax IUIaHUMeETPHH. 2 Y.

IloBTOpenue. 9 4.




COI''TACOBAHO
Ha 3aceqannu MO

yuuTenen €CTECTBEHHO-
MaTeMaTUYEeCKOTO UK

MAOY COLI Ne 44

or --- asrycta 2021 ropxa,

rpotokoit Ne 1
PykoBogurens MO

COI''TACOBAHO
3am. gupekropa no YBP

«  »asrycra 2020 .
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