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Pabouas nmporpamma o reomerpun st 7-9 xnaccos Ha 2019-2020 y4ueGubIit ron paspaboTaHa B co-
OTBETCTBHH:
—  TpeboBaHMSIMHU (PeepaTbHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 0OOmIero 00-
pa3oBaHus IO MaTEMAaTHKe,
— yuebHnoro uiana MBOY Caspacosckoii OILI.
- ¢ pexkomennanusamu [IpumepHoil nporpammsl o y4eOHBIM MpeaAMETam
—  C aBTOPCKOM mporpammoi no reomerpuu aBTopoB A.I'. Mepansika, B.b. Ilononckoro, M.C. Skupa.

-~ yueobnuk: ['eomerpus 7, 8, 9 knacc ( A.I'. Mepansik, B.b. [Tononckuit, M.C. SAxup 2019 1.);

JINYHOCTHBIE, METATIPEAMETHBIE U ITIPEJJMETHBIE PE3YJbTATbl OCBOEHUS
YUYEBHOI'O IIPEIMETA «I'EOMETPUS»

W3ydenune reoMeTpuu 1o JaHHOHK MporpaMme crocoOCcTBYET (POPMUPOBAHUIO Y YUAIIHUXCS JIMYHOCTHBIX
,METaIpeMETHBIX U IPEAMETHBIX PE3yIbTaTOB 00YYCHUS, COOTBETCTBYIOIINX TPEOOBaHHSIM (heaepaibHOTO
rOCyIapCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO OOIIET0 00pa30BaHUsI.

7-9 knaccbl
JIM4HOCTHBIE Pe3yJILTATHI:

1) BoCHHMTaHHE POCCHIICKOM IPayKAaHCKON MICHTUYHOCTH: ATPHOTU3MA, YBaXKeHUsI K OTe4ecTBY, OCO3HAHUS
BKJI4JIa OTEYECTBEHHBIX YUYEHBIX B PA3BUTHE MUPOBOM HAYKH;

2) OTBETCTBCHHOE OTHOIICHUE K YYCHHUIO, TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOUIMXCS K CAMOPA3BUTHUIO U Ca-
M00Opa30BaHUIO HA OCHOBE MOTHBALIMY K O0YYCHHIO U TIO3HAHUIO;

3) 0co3HaHHBIN BHIOOP M TOCTPOCHKE AaTbHEHINCH HHANBUIYaTbHONW TPACKTOPUH 00pa3oBaHus Ha Oase opu-
SHTHPOBKH B MHpe npodeccuii U npodecCHOHAIBHBIX MPEIINOYTCHUH ¢ YYETOM YCTOMUYMBBIX MO3HABA-
TEJIbHBIX UHTEPECOB, a TAK)KE Ha OCHOBE ()OPMHUPOBAHUS YBAKHUTEIBHOTO OTHOILICHUS K TPYIy, Pa3BUTHE
OTIBITA yYacTHUsl B COI[HAILHO 3HAYHMOM TPY/IC;

4) yMeHHEe KOHTPOJIMPOBATH MPOIECC M PE3YJIbTAT YICOHOH U MaTEMaTHUECKOM JICSITEbHOCTH;

5) KPUTHYHOCTb MBIINUICHWA, WHUOHWATUBA, HAXOAYUBOCTb, AKTUBHOCTH IPHU PCIICHHUU I'COMCTPHUYCCKUX 3a-
nad.

Cpedcmeom OOCMUIICEHUSL IMUX pe3ylbmamoe A6Aenmcs.:

- cHucTeMa 3aJaHuil y‘Ie6HI/IKOB;

- TpejcTaBICHHAs B ydeOHUKAX B SBHOM BHJIC OpraHU3aIlMsl MaTepraia 1o MPUHIIUITY MUHUMAK-
ca;

- HNCITIOJIB30BAHUC COBOKyHHOCTI/I TeXHOHOFHﬁ, OpI/ICHTI/IPOBaHHBIX Ha paSBI/ITI/IC CaAMOCTOATCIIb-
HOCTHU U KpI/ITI/I'-IHOCTI/I MBIIIJICHUS . TCXHOJIOTUA HpO6H€MHOFO Auajiora, TEXHOJIOI'Us HpOI[YK-
TUBHOI'O YTCHUS, TEXHOJOT'HS OLICHUBAHUA.

MeTanpeamMeTHblie pe3yabTaThbl:

1) yMeHHe caMOCTOSTEIBHO OMPEACATh eI CBOCT0 O0YUCHHS, CTABUTh U (POPMYIUPOBATH /IS CeOsT HOBBIE
3aanus B yu€oe, pa3BUBaTh MOTHUBBI M HHTEPECHI CBOCH MO3HABATEIBHON AEATEILHOCTH;

2) yMeHHE COOTHOCHUTH CBOH JICHCTBHS C TUNIAHUPYEMBIMHU PE3yJIbTaTaMHU, OCYIIECTBIIATH KOHTPOIBCBOCH
JESTENIbHOCTH B MPOIIECCe NOCTIKEHUS Pe3yabTaTa, OMpeeNaThbCIIOCO0b! JEHUCTBHI B paMKax Mpeasio-
JKEHHBIX YCIOBUHN U TpeOOBAaHUMN, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CU-
Tyaluei;

3) yMeHue OnpeaeaaTh MOHATHSI, CO3/1aBaTh 000OIICHSI, yCTaHABINBATh aHAIOTHH, KJIAaCCH(HUIIUPOBATh, Ca-
MOCTOSITEJIbHO BRIOMPATh OCHOBAHUS U KPUTEPUU TS KJIacCUPHUKAIIY;

4) ycTaHaBIMBATh MPUYMHHO-CIICICTBEHHBIC CBS3H, POBOIUTH JI0KA3aTEIbHOE PACCYKACHUE, YMO3aKITHoYe-
HUe (MHAYKTUBHOE, I€yKTUBHOE U M0 aHAJIOTHUH) J€1aTh BBIBOJbI;

5) yMeHHe WLUTFOCTPUPOBATH U3YUCHHBIEC MOHATHS U CBOMCTBA (DUTYp, ONIPOBEPraTh HEBEPHBIC YTBEPIKIACHHUS;

6) KOMIIETEHTHOCTHB 00JIACTH UCIIOJIb30BaHMs HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

7) mnepBOHaYaAIbHBIEC IPEACTABICHUS 00 MICSIX U O METOJIaX TEOMETPHH KaK 00 YHHBEPCAIbHOM SI3bIKE HAYKH
Y TEXHUKHU, O CPEJCTBAX MOJICTUPOBAHUS SIBICHUN U IIPOLIECCOB;

8) yMeHHe BHICTh TEOMETPHUYCCKYIO 33/1a4y B KOHTEKCTE MPOOIEMHOM CUTYalluu B IPYrUX TUCHUILUTHHAX, B
OKpYKaroIlEeH )KU3HU;



9) yMeHHe HaXOJUTh B PA3IMYHBIX HCTOYHUKAX WHPOPMAIINU, HEOOXOJUMYIO ISl PEILICHHSI MaTeMaTnyie-
CKHUX IIpOo0JIeM, U MPEICTaBIIATh €€ B HOHATHON (JOpMe, MPUHUMATh PELICHUE B YCIOBHIX HEMOJIHOW WIIH
U30BITOYHOM, TOUHOU WJIM BEPOSITHOM HH(pOpMAINK;

10) ymeHHe MOHUMATh ¥ UCIIOJIH30BaTh MATEMAaTHUECKHE CPEICTBA HATIISITHOCTH (UEPTEXkH, TAOIUIIBI, CXEMBI
U JIp. ) ISTWILTIOCTPALIH, HHTEPIIPUTALNH, apTyMEHTAINH;

11) ymeHHe BBIIBUraTh THIIOTE3bI IPU PELICHUH 3a/Ia4K U TIOHUMATh HEOOXOJUMOCTD UX IIPOBEPKH;

12) noHMMaHKE CYIHOCTH AJITOPUTMUYCCKUX TIPEANICAHIIA U YMEHHE JCHCTBOBATh B COOTBETCTBHU C IIPE/I-
JIOKEHHBIM aJITOPUTMOM.

IIpeaMeTHBbIE pe3y/abTaThI:

1) oco3HaHMe 3HAUYCHHSI TEOMETPHUH JJIsl IOBCEHEBHOM )KU3HH YEJIOBEKA,;

2) TPENCTaBICHUE O FTEOMETPUU Kak chepe MaTeMaTHYECKOM eI TeIbHOCTH, 00 dTanax e€ pa3BuTHs, O ¢€
3HAYMMOCTH JJISl Pa3BUTHUS LIMBUIIM3ALINN;

3) pasBuTHE yMEHHI pabOTaTh C YY€OHUKOM MaTeMaTHYeCKUM TEKCTOM (aHAJIM3HPOBATh, H3BJICKATh HEOO-
XOJUMYIO MH(OpMAIHIO), TOYHO ¥ IPaMOTHO BBIPAXKaTh CBOU MBICIIU C IPUMEHEHHEM MaTeMaTHUeCKOH
TEXHOJIOTUHM U CUMBOJIMKH, IPOBOIUTH KIacCU(UKAILIUH, TOrHYeCKie 000CHOBaHMS;

4) BnaseHue 6a30BBIM MOHITUITHBIM aMIIapaTOM [0 OCHOBHBIM pa3/iesiaM COJIepIKaHHS;

5) cucTemMaTHyeckue 3HaHUS O PUTypax U UX CBOWCTBAX;

6) MpaKTHYECKU 3HAYMMbIC TCOMETPUYCCKUE YMEHHS M HABBIKH, YMEHHE IPUMEHSTD UX K PEIICHUIO TeOMeT-
PUYECKUX U HETEOMETPUUECKUX 3a/1a4, & IMEHHO:

- u300paxkaTh PUIypbl Ha MIIOCKOCTH;
- HCHOJb30BATh TEOMETPUUYECKHM S3BIK JAJISI ONMCAHUS IPEIMETOB OKPYKAIOIIETO MUPA;
- U3MEpSTh JJIMHBI OTPE3KOB, BEJIMUUHBI YIJIOB, BBIYMCIATH IJI0IIAIN (BUryp;
- pacrmo3HaBaTh U U300paXkaTh paBHbIE, CHMMETPUYHBIE U N10JI0OHBIE (PUTYpHI;
- BBINOJIHATB OCTPOCHUS T€OMETPUUYECKUX (UTYP C ITOMOIIBIO LIUPKYJISL U JIMHEHKY;
- YHUTaTh M UCTOJIH30BATH HHPOPMAIIUIO, IPEICTABICHHYIO Ha YepTEeKaxX, CXeMax;
- IPOBOJUTH MPAKTUYECKHE PACUETHI.
IInanupyemble pe3yJbTaThl 00yUeHHsI FeOMeTPUM B 7-9 Kiaccax

I'eomerpuuyeckue purypsi

BEITycKHUK HayquTCS:

* [10JIb30BAThCA A3BIKOM T'€OMETPHH IS OTIMCAHUS ITPEIMETOB OKPYXKAIOIIEro MUpa M UX B3aMMHOTO paciio-

JIOKEHUS;

* pacrio3HaBaTh U U300paXkaTh Ha YEPTEeKaxX U PUCYHKAX reoMeTpudeckue GUrypsl U X KOHGUrypauuy;

* KJIaCCH(PUIIMPOBATH TEOMETPUIECKUE (PUTYPHI;

* HaXOJMUTh 3HAUYEHUS JUIMH JIMHEHHBIX 2JIEMEHTOB (UTyp U UX OTHOILIEHUS, TPaJyCHYI0 Mepy yrioB ot 0° 10

180°, mpuMeHsis onpeaeneHus, CBONCTBA U MPU3HAKU (PUTYp U UX IJIEMEHTOB, OTHOLIEHUS PUTyp (paBEHCTBO,

nogo0ue, CAMMETPUH, IOBOPOT, MapaJuleIbHbII epeHoc);

* OTIEPUPOBATH C HAYAILHBIMHU TIOHSATHSIMHA TPUTOHOMETPUH H BBITIOIHATH 3JIEMEHTapHBIC OTIEPALIUU HaT

(GYHKLUSAMH YTJIOB;

* TOKa3bIBaTh TEOPEMBI;

* pemaTh 3aJ1auu Ha JJ0Ka3aTeIbCTBO, OMMUPAsICh HAa M3yUEHHbIE CBOWCTBA (PUTYp M OTHOIIEHUH MEXTy HUMH U

PUMEHSS] I3Y9eHHBIE METO/IbI I0OKa3aTeIIbCTB;

* peraTh HECJIOKHBIE 337]aull Ha IOCTPOCHUE, IPUMEHSIS OCHOBHBIE aJITOPUTMBI IIOCTPOEHUS C TOMOILBIO

HUPKYJIA U JIMHEHKH;

* pemaTh MpOoCTeHIINe IUIAHUMETPHUUECKUE 3a/1a41 B IPOCTPAHCTBE.

BEITyCKHUK TIOTYYHT BO3MOXHOCTH:

* OBJIAJICTh METOAAMU PELICHHUS 3a7a4 Ha BEIYUCICHHS U JOKA3aTEeIbCTBA: METOJIOM OT IPOTHUBHOI'0, METOJIOM

1o100Ms1, METOJIOM Tiepedopa BapUaHTOB M METOJIOM T€OMETPHUECKUX MECT TOUEK;

* IPHOOPECTHU OIBIT MPUMEHEHHUS AITeOPanIecKOro 1 TPUrOHOMETPUUYECKOTO anmapara U UJeil IBHKEeHUs pu

pEIIeHNH TEOMETPUICCKUX 3a]1aY;

* OBJIAJICTh TPAJAMIIMOHHOM CXeMOil pelieHus 3a/1a4 Ha MOCTPOEHHUE ¢ TIOMOIIbIO IIUPKYJIS U TMHEHKU: aHau3,

IIOCTPOEHHE, T0KAa3aTEILCTBO U HCCIIEI0BaHNE;

* HAyYUTbhCA PelIaTh 3aJaud Ha OCTPOCHHE METOI0M I€OMETPUUYECKOI0 MECTa TOUEK U METOJIOM O100uS;

* IPUOOPECTHU OIBIT UCCIIETOBAHMSI CBOMCTB INIAHUMETPHUECKUX (PUTYP C IOMOLIbIO KOMITBIOTEPHBIX MTPO-

rpamm;



* IPHOOPECTHU OTIBIT BHIMOJIHEHUS IPOEKTOB.
N3mepenue reoMeTpu4eCKuX BeJTHYHH
BeinyckHuk Hayuures:
* HCIIOJIB30BATh CBOMCTBA U3MEPEHHUS [UIMH, IUIOIIAAEH U YTJIOB IIPU PELICHUH 3a/1a4 Ha HAXOXKACHUE JJINHBI
OTpE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI 1YTH OKPYKHOCTH, I'PAlyCHOM MEPHI yIIIa;
* BBIYMCIIATH IUIOLIAIN TPEYTOJIBHUKOB, IPSIMOYT OJIbHUKOB, [1apaJlJIeIOTPaMMOB, TPAIIELIUNA, KPYIOB U CEKTO-
POB;
* BBIYMCIIATD JJINHY OKPY’KHOCTH, JJIMHY JYTH OKPY’KHOCTH;
* BBIYMCIIATH JJIMHBI JIMHEWHBIX 3JIEMEHTOB (PUTYp U MX YIIIbI, UCTIONB3YS (POPMYIIBI JUTMHBI OKPY>KHOCTH U
JUIMHBI AYTU OKPY>KHOCTH, (hopMyJibl IuIoIanen ¢puryp;
* pemaTh 3a/1a4u Ha JJOKa3aTeIbCTBO C MCTIOIB30BaHUEM (DOPMYIT ITTMHBI OKPYKHOCTH U JJTMHBI TyTH OKPY K-
HOCTH, popMyII TIomaaei Guryp;
* pemaTh NpaKTUUYECKHE 3a/1a4M, CBA3aHHbIE C HAXOKIECHUEM F€OMETPUUECKUX BEJIMYUH (MCIIOJIb3YS IIPU He-
00XO0AMMOCTHU CIIPAaBOYHHUKHU U TEXHUUECKUE CPE/ICTBA).
BbInyCKHUK IIOJTyYUT BO3MOKHOCTD HayUUThCS:
* BBIYMCJIATH IUIOMAAN (PUTYp, COCTABICHHBIX U3 IBYX WK OoJiee MPSMOYTOJIbHUKOB, apajlIeIorpaMMOB,
TPEYrOJIbBHUKOB, Kpyra U CEKTOpa;
* BBIYMCIIATH IUIOLIAM MHOTOYTOJIbHUKOB, HCIIOJIb3Ysl OTHOLIEHHS PAaBHOBEJIMKOCTH M PABHOCOCTABIEHHOCTH;
* IPUMEHSATH aJIreOpandyeckuii 1 TPUTOHOMETPUYECKUH amapaT U WJEH JIBUKEHUS IPU PELISHUH 3a/1a4 Ha
BBIUMCJICHHE 11011 MHOTOYT'OJIbHUKOB.
Koopaunarsi
BoinyckHUK Hay4uuTCS:
* BBIUNCIIATH JUIMHY OTPE3Ka 10 KOOPJAMHATAaM €r0 KOHIIOB; BBIUUCIIATh KOOPANHATHI CEPEIUHBI OTPE3KA;
* MCIIOJIB30BAaTh KOOPIMHATHBINA METOJ U1 U3yUEHUS CBOMCTB MPSMBIX U OKPYKHOCTEH.
BhIITyCKHMK ITOJIy9UT BO3MOKHOCTD:
* OBJIA/IETh KOOPAMHATHBIM METOAO0M PELIEHUS 3a7a4 Ha BBIYMCIICHUS U J10Ka3aTEIbCTBO
* IpUOOPECTHU OMBIT UCTIOIB30BAHUS KOMIIBIOTEPHBIX IPOrpaMM JJIsl aHAJIM3a YAaCTHBIX CITy4aeB B3aMMHOI'O
PacIoI0XKEHUS OKPYKHOCTEH U IIPSIMBIX;
* IpUOOPECTHU OMBIT BHINOJIHEHUS IPOEKTOB Ha TeMy «lIprMeHeHre KOOpAMHATHOTO METO/Ia PU PELICHUH
3a/1a4 Ha BBIYHCIICHUS U JOKA3aTEIbCTBaY.
BekTops!
BrlnycKHUK Hay4uTCS:
* OIIEpUPOBATh C BEKTOPAMH: HAXOJUTh CYMMY M Pa3HOCTb IBYX BEKTOPOB, 3a/IaHHBIX T€OMETPUYECKH, HAXO-
JUTh BEKTOP, PaBHBII MPOU3BEICHUIO 3aJaHHOTO BEKTOPA Ha YNCIIO;
* HAXOJUTh JJI1 BEKTOPOB, 33JaHHBIX KOOPAVHATAMU: JUINHY BEKTOPA, KOOPAUHATEI CYMMBI M Pa3HOCTH JIBYX
u 0oJiee BEKTOPOB, KOOPAMHATHI TPOM3BEACHUS BEKTOPA Ha YUCIIO, TPUMEHSS PU HEOOXOAMMOCTH COYeTa-
TEJIbHBIN, IEPEMECTUTEIBHBIN U PACIIPEACIUTEIbHbIN 3aKOHBI;
* BBIYHCIIATH CKAJISIPHOE MPOU3BEEHUE BEKTOPOB, HAXOIUTh YIOJl MEXKAY BEKTOPAMH, YCTaHABIUBATH IIEP-
HNEHAUKYISIPHOCTh MPSAMBIX.
BbInyCKHUK NOJTyYUT BO3MOKHOCTD:
* OBJIAJIETh BEKTOPHBIM METOJIOM JJIs PEUICHUS 33]1a4 Ha BBIUMCIICHUS U JOKA3aTelbCTBA;
* IPHOOPECTHU OIBIT BHIMOJIHEHHS TPOEKTOB.

Ilnannpyemsble pe3y/ibTaThbl 00yueHHus B 7 KJacce
B pesyibTare H3y4eHHs Kypca reoMeTpHU B 7 Kjiacce y4eHHK:
HAYYUTCH:

e pacrno3HaBaTh Ha YepTeXkax, pPUCYHKaX, MOJIEISAX U B OKPYKAIOIIEM MUPE MJIOCKUE U TPOCTPAHCTBEH-
HbIE TeoMeTpUYecKre QUrypsl (TOUKA, MPsIMast, OTPE30K, JIy4, YToJl, TPEyroJbHHUK, OKPY>KHOCTb, I1ap,
cdepa, napayuienenunea, TupamMuaa 1 zip.);

® pacro3HaBaThb BHJbI YIJIOB, BUJIbl TPEYTOJbHUKOB;

® OIpeneNsATh MO YepTexKy (PUryphl €€ mapameTpsl (JUIMHA OTpe3Ka, IpajycHas Mepa yriia, 3JeMEHThI
TPEYroJbHUKA, IEPUMETP TPEYroJdbHUKA U T.11.);

® pacro3HaBaTbh Pa3BEPTKU KyOa, MPSIMOYrOJIbHOIO MapaluleenuIeaa, IPaBUIbHON MUPaMuUabl, HUINH-
JIpa U KOHYCa;



NI0JIb30BAThCS SI3BIKOM T€OMETPHUH ISl OMMCAHUSI IPEAMETOB OKPY)KAIOIIEro MUPa ¥ UX B3aUMHOTO
PacnoI0KEHHUS;

pacro3HaBaTh M H300paXkaTh HA YEPTEKaX M PUCYHKAX reoMeTpuieckue GUrypsl 1 ux KoHurypanuu;
HAaXOJIMTh 3HAYCHUS JUIMH JIMHEHHBIX 3JICMEHTOB (DUTYp M UX OTHOUICHHS, TPAIYCHYIO MEPY YIJIOB OT
0° 10 180°, mprMeHsIs OIIpe/IeeHH s, CBOMCTBA U IPHU3HAKH (UTYD ¥ HX SJIEMEHTOB, OTHOIICHHS (-
ryp (paBeHCTBO, CpPaBHCHUE);

peuiath 3a/jauu Ha JI0Ka3aTelIbCTBO, ONUPAsCh HA M3YUYCHHBIC CBOMCTBA (PUTYP U OTHOILICHUN MEXILY
HUMH M IPUMEHSIS1 H3y4YCHHBIC METO/IbI J0KA3aTEIIbCTB;

penaTs NpoCcTerIne 3aJa4y Ha MOCTPOCHUE, IPUMEHSSI OCHOBHBIE AITOPUTMBI IIOCTPOCHUS C TIOMO-
IIBIO IIUPKYJISA U JIMHEHKY;

peuath NpoCTeHIINe ITAHUMETPUICCKUE 33][a4H B TIPOCTPAHCTBE.

MOJIYYUT BO3MOKHOCTb HCIOJb30BATH NPHOOPEeTeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOI /IeATeJIbHO-
CTH M NIOBCEIHEBHOM KU3HH JJIsI:

yrayOlIeHHs U Pa3BUTHS MPECTABICHUHN O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PUTYpax
(Touka, mpsimMasi, OTPE30K, Jy4, Yrojl, TPEYroJIbHUK, OKPYKHOCTb, IIap, chepa, mapauiesenumes,
pU3Ma U JIp.);
MPUMCHCHHUS TTOHITHSI PA3BEPTKU JJISI BHITIOJHEHUS MPAKTUYECKUX PACUCTOB;
OBJIQJICHUSI METOJIaMU PEIICHUS 3a/1a4 Ha BBIYMCIICHUS U JIOKA3aTeIbCTBA: METOJIOM OT IIPOTUBHOTO,
METO/IOM repebopa BapUaHTOB;
MPUOOPETEHUS OIBITA MPUMEHECHHSI alITeOpandecKOTo armapaTa Ipu PerieHHH FTeOMETPUICCKHX 3a7ad;
OBJIAJICHUS TPAIUIIMOHHOM CXEeMOW PEIICHUS 3a1a4 Ha MIOCTPOCHHUE C TTOMOIIBIO ITUPKYJIS H TMHEHKH:
aHaJIU3, IIOCTPOCHUE, JIOKA3aTEIbCTBO U UCCIICIOBAHHE;
pUOOPETEHUS ONBbITA UCCIICOBAHUS CBONCTB IJITAHUMETPUYECKUX (PUTYP C TOMOIIBIO KOMITBFOTEPHBIX
POTPaMM.

COJAEPKAHUE YYEBHOI'O ITIPEIMETA

7 kJj1acc
Haszpanue pa3- | Kou- HN3yyaemble mOHS- ®opmbl | OcHOBHBIE BHABI Y4eOHOMH AeATeJIbHOCTH
nea BO THSA opra-
4acoB HH3a-
101071
yueo-
HOIl
aedTe]b
TeJb-
HOCTH
IIpocTreiimme 15 Todku u psIMEIE. dpon- @DOpMYJIPOBATH ONPEIEIEHUE IEPECEKAIONIUXCS TPIMBIX,
reoMeTpuye- OTpe30K U ero JUIMHA | TalbHas CBOMCTBO PacloJIOkKEHUsI TOUEK Ha npsiMoil. /Joka3biBaTh
ckue purypst JIyud. Yron. U3mepe- | Komnek- | TCOPEMY O MCPECCKAOUINXCA MPAMBIX.
H HX CBOICTBA Hue yrios. CMesk- THBHAS IIpumeHATh CBOWCTBO TOUKY U NPSMOIL IIPU PELICHUHU 3a]1a4.
HEe H BEPTHEATS- Tpym- DOpMYITMPOBATH OMPE/IETIECHHUS PABHBIX OTPE3KOB, CepesIHHEI
OTpE3Ka, PACCTOSIHUS MEKILY IByMs TOUKAMH, CBOMCTBO
Heie yriel. [lepnen- | moBas A —
AUKYISPHBIC TIPS [apuas | pacrosnasars OTPE3KH HA YEPTENKAX, C MOMOIBIO YEPTEK-
MBIC. AKCHOMBI. Wunn- HBIX HHCTPYMEHTOB CTPOUThH OTPE3KHU, CPABHUBATH OTPE3KH.
BUIY- Haxonute nnuny otpeska.

ajibHast DopMyIHpOBaTh ONPENEICHNUS TOTIOTHUTEIBHBIX JTy4eH,
Pa3BEPHYTOTO yIIIa, paBHBIX YIJIOB, ONCCEKTPHUCHI YA,
CBOWCTBO BeIMYHHEI yria. KimaccupuimpoBaTts yrisl.
Pacno3naBaTh Jy4H, yTiibl, OMCCEKTPUCY yTIIa, C TOMOIIBIO
YePTEKHBIX HHCTPYMEHTOB M300pakaTh U 0003HAYATH JTyYH
u yriel. HaxoauTe rpagycHyIo Mepy yria.

DopMyIUpOBaTh ONPENEIEHUE CMEXKHBIX YIIIOB, CBOUCTBO
CMEKHBIX yII0B. JIoKa3bIBaTh TEOPEMY O CBOMCTBAX CMEXK-
HBIX YIJIOB.

PacrioznaBaTh Ha yepTekax CMEXHBIE YIJIbl, H300pakaTh C
MIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB CMEXHBIE YITIBL.
[IpuMeHATH CBOMCTBAa CMEKHBIX YTIJIOB IPH PEIICHIH 3a1a4.
DopMyITHpOBaTh ONIpeieIeHNe BEPTUKAIBHBIX YTIIOB, CBOH-




CTBO BEPTUKAIIbHBIX YIJIOB. JJ0Ka3pIBaTh TEOPEMY O CBOMCT-
Bax BEPTHKAJIHHBIX yTJIOB.

Pacrio3naBaTh Ha yepTexax BEpTHKAJIBHBIE YTIIBI, H300pa-
JKaTh C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB BEPTHKAIIb-
HBIE YTIIBL [[pUMEHSTh CBOWCTBA BEPTHKAIBHBIX YTIIOB IIPH
pemeHnH 3a1ay.

ITosicHATB, YTO TaKOE aKCUOMA, OTIpeieTICHUE.

PemwaTh 3aaun Ha BEIYUCIEHUE U JOKA3aTEIbCTBO, IPOBOJIS
HEO0XOIUMBIC IOKA3aTeIbHBIC PACCYKICHUS.

Tpeyroiabuu-
KH.
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PaBHbIe TpeyronsHU-
ku. BeicoTa, Mmeana-
Ha, OWCCEeKTprCca
TpeyroybHUKa. Ilep-
BBII ¥ BTOPOM IpHU-
3HAaKH PaBEHCTBA
TpeyronbHHUKOB PaB-
HOOEIpEeHHBIN Tpe-
YTOJIBHUK U €T0
cBolicTBa. [IpusHaku
paBHOOEAPESHHOTO
TpeyroybHuKa. Tpe-
THUN MIPU3HAK PABEH-
CTBa TPEYrOJILHUKOB.
TeopeMsl.

®poH-
TaJbHas
Komnnek-
TUBHAs
I'pyn-
roBast
ITapnas
Nuanu-
BHIY-
anbHas

OmnuceIBaTh CMBICI MOHATUS «paBHbIE GUTyps. [IpuBOIUTE
puMepsl paBHBIX Guryp. M3o0paxkaTs Ha pUCyHKaX IPsIMO-
yroJIbHBIE, OCTPOYTOJIBHBIE, TYTIOYTOJIbHbIE TPEYTOJbHUKY U
HX 3JIeMEHTHI. POPMYNIHPOBaTh ONPEAETICHUSA OCTPOYTOMIb-
HOTO, TYHOYTOJIBHOTO, IPSIMOYTOJIBHOTO TPEYTOJIbHUKOB,
PaBHBIX TPEYrOJIbHHUKOB, IEPUMETPA TPEYTOJIbHUKA, OCHOB-
HOE CBOWCTBO PaBEHCTBA TPEYTOJILHUKOB. JOKa3bIBATh TEO-
peEMY O €TMHCTBEHHOCTH MIPSIMOM, NEPIEHAUKYIIIPHOM NaH-
HOW (cITyd4aif, KOT1a TOYKa JISKUT BHE JAHHOU IPAMON).
Pacnio3naBaTh 371€MEHTHI TPEYTONbHUKA, HAXOAUTh TEepU-
METPp TPCYTOJIbHUKA, paClioO3HaBaTh TPCYTOJIbHUKU 11O BUAaM
YTJIOB.

DopMynupoBaTh ONpeaeNeHus1 OUCCEKTPUCHI, BBICOTHI, Me-
JAWaHbl TPEYTroJIbHUKA. HpOBO[[I/ITI) BBICOTHI, MCIHAHBI U
OHCCEKTPUCHI TPEYTOIbHUKA.

Pemate 3agaun, UCNIONB3ys ONpPENEIEHHS BEICOTHI, MEAHAHBI
1 OMCCEKTPHUCH TPEYTOJIbHHKA.

DopMyIHPOBaTh ONPEAEIECHUE CEPETUHHOTO MEPIEHANKY-
Jspa OTpe3Ka, CBOMCTBO CEPENHHOrO MEePIEeHANKYIsIpa
oTpeska. [loka3bIBaTh NEPBBII MIPU3HAK PABEHCTBA TPE-
YTOJIBHUKOB, CBOMCTBO CEPEANHHOIO NEPIEHIUKYISAPA OT-
peska.

IIpumeHTh NEpBBIil IPU3HAK PABEHCTBA TPEYTOJbHUKOB
IpHU peIIeHUH 3a/1ay.

IIpumeHsaTh BTOPOM IPU3HAK PABEHCTBA TPEYTOJIbHUKOB IIPU
pelIeHnH 3a1ay.

dopMynupoBaTh ONpeeNICHNs] paBHOOEAPEHHOT 0, PAaBHO-
CTOPOHHETO0, Pa3HOCTOPOHHETO TPEYroibHIKOB. M300pa-
KaTh Ha PUCYHKaX PaBHOCTOPOHHHUE U paBHOOEIpEHHbIC
TPEYTOJbHUKH U UX 3JIEMEHTBI.

Pacnio3HaBaTh TpeyroJbHUKU B 3aBUCUMOCTH OT KOJIMYECTBA
Pa3HbIX CTOPOH, HAXOAUTH JIEMEHTHI PaBHOOEIPEHHOTO
TpeyrojapHHKa. PermaTs 3a1a4n, HCIOIb3Ys ONpEeAeTICHUS
paBHOOEIPEHHOT0, PABHOCTOPOHHETO, PA3HOCTOPOHHET O
TPEYroJIbHUKOB.

dopMynupoBaTh U J0Ka3bIBATh CBOICTBA PABHOOEPEHHOTO
¥ paBHOCTOPOHHETO TPEyTOJIbHUKOB.

ITpumeHsTH CBOWICTBA PAaBHOOEAPEHHOTO U PABHOCTOPOHHE-
TO TPEYrOAbHUKOB P PEIICHUH 3a]au.

®dopMynupoBaTh U JOKa3bIBATh MPU3HAKK PaBHOOEIPEHHOTO
TpeyrosbHUKA. [IpUMeHsATh NpU3HaKU PaBHOOEAPEHHOTO
TpeyroJibHUKA IIPU PELICHUN 3a4a4.

Jloka3bIBaTh TPETU IPU3HAK PABEHCTBA TPEYTOJILHUKOB,
CBOWCTBO TOYEK, PABHOYAAJIEHHBIX OT KOHIIA OTPE3Ka.
IIpumeHATs TPETHI IPU3HAK PABEHCTBA TPEYTOJbHUKOB IIPU
pemeHny 3aaad.

Breinensate ycioBue U 3aKIIIOUEHUE TEOPEMBI, ONPEACIISITh
BHIBI TEOpEM, (OPMYTHPOBATH YTBEPKACHNE, 0OpaTHOE
JAHHOMY, paclo3HaBaTh B3aHMHO OOpaTHEBIE TEOPEMEI,
Pa3bICHATH, B YEM 3aKIIIOYAETCS METOJ] 10Ka3aTeIbCTBA OT
MIPOTUBHOTO.

Pemate 3a1a41 Ha BEIYHCIIEHUE U JOKA3aTEIBCTBO

IMapaniens-
Hble IpsMbIe.
CymmMma yrJioB
TPEYTroJIbHHKA
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[NapannensHble npsi-
Mmble. [Ipr3Haku na-
PAIIETBHBIXIIPSIMBIX.
CBolicTBa mapaj-

®pon-
TallbHas
Komnnek-
TUBHAS

Pacrio3naBaTh ¥ cTPOUTH IapauienbHble MpsiMble. Popmy-
JMPOBATh ONPE/ICIICHHUE TTapaIeIbHBIX MPSIMBIX, IPHU3HAK
MapaJuleIbHOCTH NPSIMBIX. JloKa3bIBaTh MPU3HAK Hapall-
JIETBHOCTH JIBYX IPSIMBIX, CBSI3aHHBIN C UX TIEPIICHIUKYIISP-




JIENBHBIX TPSMBIX.
CyMMma yTJI0B Tpe-
yrosbHuKa. [Ipsmo-
YTOJIBHBIA TPEYTOb-
HuK. CBOMCTBA TIpS-
MOYTOJIBHOTO Tpe-
YTOJIbHUKA

I'pyn-
oBas
[Tapnas
WNunu-
BUIY-
anbHas

HOCTBIO TPEThEH MPSMOH.

IIprMeHATH MPU3HAK NMAPAUIENBHOCTH IBYX NPSAMBIX, CBS-
3aHHBIN C UX MEPIEHANKYISIPHOCTHIO TPEThEH MPSIMOM, TIPU
pelIeHnH 3a1ay.

Pacnio3HaBaTh M CTPOUTH OJHOCTOPOHHHKE YIIIBI, HAKPECT-
JIe)KaIlHe YIIIbl, COOTBETCTBEHHBIE YIIbl. DOpMynHpoBaTh
MIPU3HAKU MapanjieIbHOCTH MPSIMbIX. JJoka3bIBaTh NPU3HAKU
NapajyIeIbHOCTH JIBYX MPSAMBIX.

IIpuMeHATH MPU3HAKY NapanIeabHOCTH ABYX NMPSIMBIX IpU
peLICHUH 3a1a4.

DopMyIupoBaTh ONpeNeTIeHNEe PACCTOSHUS MEXIY Hapa-
JIEITbHBIMU NPSIMBIMH, CBOWCTBA NMAPAJUIENbHBIX MPSAMBIX,
CBOMCTBA yTJI0B, 00pa30BaHHbIX NIPH IIEPECCUCHUN Mapa-
JIEJIbHBIX MPSMBIX ceKyliell. [loka3pBaTh CBOWCTBA apal-
JIEIBbHBIX MPAMBIX.

[IprMeHATH CBOMCTBA MapalIeIbHBIX IPSAMBIX IIPH PELICHUN
3a1a4

DopMyIupOBaTh CBOMCTBO CYyMMBI YIJIOB TPEYTOJIbHUKA.
Jloka3bIBaTh TEOPEMY O CyMME YTJIOB TPEYTOJIbHUKA.
[IpuMeHATH CBOMCTBA YITIOB TPEYTOJIBHHUKA NIPU PELICHUN
3a/1a4.

DopMyIUpPOBATh ONPEACIEHUE BHEIIHETO yIila TPEYroJbHU-
Ka, CBOMCTBO BHEIIHETO yIjla TPEyrojibHUKa. JloKa3bplBaTh
TEOpEMY O BHEIIHEM YTJIe TPEYroibHUKA. [[pUMEHAT CBOM-
CTBO BHEILIHETO yTIJa TPEYTroJdbHUKA MIPH PELICHNUU 3a/1a4.
Jloka3bIBaTh TEOPEMBI O HEPABEHCTBE TPEYTOJIbHHUKA, O CO-
OTHOIIEHHUU MEXAY CTOPOHAMU H YTJIAMU TPEYTOJIbHUKA.
[IpuMeHATE TEOPEMBI O HEPABEHCTBE TPEYTOJIBHUKA, O COOT-
HOLIEHUU MEXKAY CTOPOHAMU M yTJIaMU TPEYTONbHUKA IPU
peLIeHUH 3a1a4.

IIpumeHsTH CBOMCTBA YIVIOB TPEYTrOJIbHUKA, BHEIIHETO YIJIA
TPEYroJbHUKA, TEOPEMBI O HEPABEHCTBE TPEYIOJIbHUKA, O
COOTHOILICHUH MEXy CTOPOHAMH H YIJIaMHU TPEYTrolbHUKA
IpHU peIIeHUH 3a/1a4.

Pacnio3HaBaTh U CTPOUTH NPSIMOYTOJIbHBIN TPEYTONBHUK U
€ro 31eMeHTbl. POpMyIHPOBaTh ONPEAEICHUS THIIOTEHY3bI
U KaTeTa, IPU3HAKY PABEHCTBA NMPSIMOYTOJIbHBIX TPEYrOlb-
HUKOB. JlOKa3bIBaTh NPU3HAKU PAaBEHCTBA MPSIMOYTOIBHBIX
TPEYTOJbHUKOB.

[IpuMeHATH MPU3HAKY PABEHCTBA MPSIMOYTOJIBbHBIX Tpe-
YTOJIBHUKOB IIPH PELICHNH 3a/1a4.

DopMyIupOBaTh CBOMCTBA NIPSIMOYTOJIBHOIO TPEYTOJIbHUKA.
Jloka3pIBaTh TEOpEMBI O CBOMCTBAX MPSAMOYTOJIBHOIO Tpe-
YTOJBHUKA.

[TpuMeHATH CBOMCTBA MPSAMOYTOJIFHOTO TPEYTOJIbHHUKA MIPU
peUICHUH 3a1a4.

OKpY:KHOCTH U
Kpyr. I'eomer-
pUUecKHe Mo-
CTpOeHus
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I'eomeTpuyeckoe
MecTo Todek. Ok-
PYXHOCTB U KPYT.
Hexkotopsle cBOHCT-
Ba OKpyxHOCTH. Ka-
caTellbHasi K OKPYXK-
Hocth. OnucanHas u
BITMCaHHAsI OKPYXK-
HOCTH TPEYTOJIbHU-
Ka. 3aja4yu Ha 110-
crpoeHue. Mertoj
TEOMETPUUYECKUX
MECT TOYEK

B 3aJ1a4ax Ha I10-
CTpOCHUE.

DpoH-
TaJlbHas
Komnex-
TUBHAs
I'pyn-
roBast
[Tapnas
Nuanu-
BHIY-
anbHas

ITosicHsTh, uTO Takoe reomeTpruieckoe Mecto Touek ('MT).
[IpuBonute npumepsl MT. @opmyarpoBaTh ONpeneaeHHs
OKpY’KHOCTH, Kpyra, UX 3JIEMEHTOB, CBOICTBA CEPEIUHHOTO
nepnenaukyisipa kak 'MT, ouccektpucs! yrina kak [MT.
Jloka3bIBaTh TEOPEMBI O CEPETUHHOM HNEPIEHAUKYIISAPE U
6uccekrpuce yria kak [ MT. PacriosnaBats 1 u300paxkarb
Ha PUCYHKaX OKPYKHOCTb U €€ 3JIeMeHThl. Pemare 3anaun
Ha HaXO0XJIEHUE HIEMEHTOB OKPYXHOCTH U KpyTa.
JlokasbIBaTh, uTo nanHas Gurypa ssiasercs [MT.

Pemate 3aga4un Ha HAX0XKICHHE AJIEMEHTOB OKPY)KHOCTH 1
Kpyra.

DopMynupoBaTh ONpEAEICHUS AUaMeTpa U Xopabl. Jloka-
3bIBaTh OCHOBHBIE CBOICTBA OKPY’KHOCTH.

[IpuMeHATH CBOMCTBA OKPYKHOCTH IPU PEIICHUH 33/1au.
W300paxkaTh Ha pUCYHKaX KacaTeJIbHYIO K OKPYKHOCTH.
OnuceIBaTh B3aUMHOE PACcIOI0KEHHE OKPY>KHOCTHU U Ipsi-
Moil. @OpMyIUPOBATH ONPEIENECHUS KaCaTEIIbHOU K OKpPYXK-
HOCTH, CBOICTBa KacaTelIbHOM K OKPY>KHOCTH, IPU3HAKU
KacaTenbHOU. Jloka3piBaTh CBOMCTBO M MPU3HAKH KACaTEIb-




HOM K OKpYKXHOCTH. [I[pUMEHSITh CBOMCTBO M MPU3HAKH Ka-
caTelIbHOM K OKPY)KHOCTHU TIPH pEIIeHIH 3a1ad.
DopMyIUpPOBaTh ONPENEICHUS OKPYKHOCTH, OTIMCAHHOM
OKOJIO TPEYTOIbHUKA, OKPYXHOCTH, BIMCAHHOHN B TPEYTOJIb-
HUK, CBOHCTBA TOUYKH ITEPECEUCHUS CePeINHHBIX IEPIICH TN~
KYJIAPOB CTOPOH TPEYTOJBHUKA, TOUKHU TIepecedeHus Onc-
CEKTPHUC YIJIOB TPEyrojabHUKA. J[0Ka3hIBaTh TEOPEMBI 00
OKPYKHOCTH, BIMCAHHOHN B TPEYTOJbHUK, OMIUCAHHON OKOJIO
TpeyrojbHUKa.

Pacno3naBaTh 1 H300paXkaTh Ha PUCYHKAX OKPYKHOCTH,
BIMCAHHYIO B TPEYTOJBHUK, U OKPYKHOCTh, ONMCAHHYIO
OKOJIO HETO.

IIpumeHsTH CBOKCTBA BIIMCAHHOW U ONTMUCAHHOM OKPYKHO-
CTEH MpU peLIeHUH 3aa4.

[NosicHATB, 9TO TaKoe 3a/1a9a Ha TOCTPOCHHE.

Pemate 3amaun Ha MOCTPOEHHE: TOCTPOCHHE YTIIa, PABHOTO
JAHHOMY; IIOCTPOCHHUE CEPEIMHHOTO MePIICHANKYIIApa JaH-
HOTO OTPE3Ka; IIOCTPOEHHUE NMPSIMOIL, MpoXoAdIIeH yepes
JNAHHYIO TOUKY U TepIEeHANKYIIPHON JaHHON NPSMOM; 1mo-
CTpoeHHe OUCCEKTPHUCH JAHHOT'O yIiia.

PemaTh 3a1aun Ha MOCTpOEHHE TPEYTOJIBHUKA MO 3aJaHHBIM
3JIeMEHTaM: IIOCTPOEHHUE TPEYTOJIbHUKA 110 IBYyM CTOPOHAM
U YIIIy MEXAY HUMH; 110 CTOPOHE U IBYM IIPHUJIEKAIINM K
Hell yraaM; mo TpéM CTOpOHaM.

PewaTe 3agaun Ha noctpoeHue merogoM 'MT.

IMoBTOpenue 4 ®pon- [IpumeHsTs CBOMCTBO TOUKH U NMPSIMOM, CBOMCTBO JJIMHBI
TalbHAas | OTPE3Ka, CBOMCTBO BEIMUYHMHBI YIJIa, CBOHCTBA CMEKHBIX
Koigek- | BEPTHKATBHBIX YTJIOB, NPU3HAKH NMAPAJIENLHOCTH IBYX
TuBHag | TPAMBIX, CBOWCTBA NIapAICIBHBIX IPSAMBIX [PH PEIICHAH
Ipyn- 3azad.
Pemate 3aa4n, UCTIONIB3YS ONpEACICHUS BBICOTHI, MEAUAHBI
ToBast U OUCCEKTPHUCHI TpeyroyibHUKa. [IpuMeHATh IpU3HaKU pa-
Iapnast | peperpa TPEyroJbHUKOB, CBOWCTBA PABHOOCIPEHHOTO U
Wunn- PaBHOCTOPOHHETO TPEYTONBHUKOB, IPU3HAKH PAaBHOOEIPECH-
BUAY- HOT'0 TPEYrOJbHUKA, CBOMCTBA YIJIOB TPEYrOJIbHUKA, CBOM-
aJbHas CTBO BHEIITHETO YIJIa TPEYTOJIbHUKA, TEOPEMY O HEpaBEHCT-
B€ TPEYroJbHUKA, TEOPEMY O COOTHOILICHUH MEXKAY CTOPO-
HaMH | yTJIaMH TPEYTOJIbHHKA, TPU3HAKK PABEHCTBA MPsi-
MOYTOJIBHBIX TPEYTOJIEHIKOB, CBOWCTBA MPSIMOYTOJILHOTO
TPEyroJIbHUKA IIPU PELICHUH 3a/1a4.
PemmaTe 3a1aun Ha HAXOXKICHUE AIIEMEHTOB OKPY>KHOCTU H
Kpyra.
IIpumeHTH CBONCTBA OKPYKHOCTHU, CBOMCTBO U IPU3HAKU
KacaTeJIbHOW K OKPYKHOCTH, CBOMCTBA BIIMCAHHOM U OIHU-
CaHHOM OKpY>KHOCTEHN NpH peleHnuy 3aaa4. Pemate 3anaun
Ha IOCTPOEHUE, 3a/1auu Ha nocTpoenue Merogom I'MT.
[IpuMeHATh N3ydeHHBIE ONPEeAETICHNUs U TEOPEMBI K peltie-
HUIO 3a71a4.
UTOI'O 68
8 ki1ace
Haspanue pasne- | Kon- | M3yuaemsle mOHATHS ®opmebl op- | OCHOBHBIE BHJIBI y4EOHOH 1S TEILHOCTH
ja BO raHu3aluu
4acoB yaeOHOH
JIeATENBHO-
CTH
YeTbIpexyroJib- 20 | MHOrOyroiabHuK, Bel- | ®poHTtans- | IoscHATE, 4To Takoe YeThIpEXyronpHuK. ONUChBaTh
HUKHU HyKHBIﬁ MHOFOYTOII])- Hasg Ko_]'[_ DJICMCHTBI quBIpéXyT‘OHBHI/IKa. Pacno3naBath BBIITYK-
HIK, YeTBIPEXYTOJIb- JIeKTHBHAS JIbIE ¥ HEBBITYKJIbIC YETBIPEXYTOTbHUKH. )
nuk. Hapamtenorpamym, | Ipymmosas N300paxaTh 1 HAXOJUTH HAa PUCYHKAX YETBIPEXYTOJIb-
o HUKH Pa3HBIX BUIOB U UX MIEMEHTHI. J[0Ka3bIBaTh
€ro CBOMCTBA U MPHU- ITapnas Uu-




3Haku. Tpamenus.
IIpssMOyToJIbHUK,
poMO, KBagpaT, ux
cBoiicTa. LlenTpains-
HBIE ¥ BIIUCAHHBIE YT-
nbl. Brimcannsle u
OIMCAaHHBIC YETHIPEX-
yronpauKH OceBas U
LEHTpabHas CUMMET-
pHH.

AUuBUOYyallb-
Hasg

TEOPEMY O CyMMeE YTJIOB YETBIPEXYTOJIEHUKA.
IIpumMeHsITH TEOpEMY O CYMME YIJIOB YETHIPEXYTOIb-
HUKA NP PEIIEHUH 3a7ay.

Pemate 3a1a4n Ha HAXO0XKIEHHE DIIEMEHTOB YETBIPEX-
yroiapHHKa. [IpuMeHATH TEOpEMy O CyMMe YTJIOB 4Ye-
TBIPEXYTOJIBHHUKA MIPU PEIICHUH 33/1a4.
DopMyIupoBaTh ONpeeeHus NapaienorpaMmma,
BBICOTHI MapajuieIorpaMma; CBOMCTBa mapasieno-
rpamma. Jloka3bIBaTh TEOPEMBI O CBOMCTBaX Mmapaine-
Jjorpamma.

IIpuMeHATH CBOMCTBA MapasuieaorpaMma Mpy perieHun
3a1a4.

Hcnonb30Bath onpeesieHue U IPUMEHSITh CBOMCTBA
napajuIesIorpaMMa py peleHnH 3a1ay.
®opMynupoBaTh NpU3HAKY NapajuienorpamMmma. Jloka-
3BIBaTh TEOPEMBI O MMPU3HAKAX IapajlleorpaMmma.
[IprMeHATH MPU3HAKY NapaieIorpaMMa IpH pere-
HUHY 3a]au.

DopMyIupoBaTh ONpeieleHUe NPSIMOYTOJIbHUKA;
CBOWCTBA NMPSIMOYTOJIbHUKA; IPU3HAKH MPIMOYTOIbHU
Ka. Jloka3pIBaTh TEOPEMBI O CBOMCTBAX M MPU3HAKAX
IPSAMOYTOJIBHUKA.

Pacno3zHaBaTh NpsAMOYTOJIBHUK U €r0 3JIeMeHThI. [1pu-
MEHSATh CBOMCTBA M MPU3HAKH NPSIMOYTOJIbHUKA MIPU
pelIeHuN 3a1ay.

dopmynupoBaTh onpeesieHne poM0Oa; CBOcTBa poM-
0a; mpu3HaKK pomoa.

Jloka3bIBaTh TEOPEMBI O CBOMCTBAX U IMPU3HAKAX POM-
0a.

Pacnio3naBathk poM0 1 ero 31eMeHTHI. [IpuMeHsaTh
CBOMCTBA M NPU3HAKU pOMOa MPH PEIICHHUH 3a/1au.
DopMynIupOBaTh ONPEACICHUE KBAJpaTa; CBOICTBA
KkBajparta. Jloka3bIBaTh TEOPEMBI O CBOMCTBAaX KBajpa-
Ta.

Pacno3naBaTh KBazpar u ero 3neMeHTsl. [Ipumenars
CBOWCTBA KBaJpaTa MpHU PEIICHUH 3a7ay.
DopMyIUpOBaTh ONPEIEIEHUE CPETHEN TMHUU Tpe-
YTOJIbHHKA; CBOICTBA CpEAHEN JIMHUY TPEYrOJIbHHKA.
Jloka3bIBaTh CBOWCTBA CPENHEN TMHUU TPEYTOJIBHUKA.
Pacnio3HaBaTh U CTPOUTH CPENHIOKO JTHHUIO TPEYrOJIb-
Huka. [IpuMeHATh CBOICTBA CpeAHEN JIMHUM TPEYIrOlb-
HHKa MPH PELICHUN 3a/1a4.

DopMyIHpOBaTh ONPENEICHUS TPaIeuH, BEICOTHI
TpareryH.

Pacno3HaBath Tpanenuro u €€ 3J€MEHThI, CTPOUTh
Tpaneuuo. Pemars 3a1aun Ha HAXOKIECHUE SIIEMEHTOB
TpamenyH.

DopMyIupoBaTh ONPEAEICHNE CPEAHEN TNHUN Tparie-
LIUY; CBOICTBA CpefiHel TMHUY Tpanenuu. Jlokas3bBaTh
CBOWCTBO CpeJHEel JINHUY Tpamely, CBOMCTBA PaBHO-
OOKOH Tpaneuunm.

IIpuMeHATH CBOMCTBO CpeHEN TMHUY TpanenuH,
CBOWCTBA PaBHOOOKOM TpaIleIiy MpHY PeIIeHUH 33 1ad.
DopMynupoBaTh ONpPEACIECHUS LIEHTPAIBHOIO yIila
OKPY>KHOCTH, BITMCAHHOTO yTJIa OKPY>KHOCTH; CBOICTBa
BIIMCAHHOTO yria. Jloka3pIBaTh TEOPEMBI O TPayCHOU
Mepe BIMCAHHOIO YIJIA.

Pacno3naBaTh LieHTpanbHbIE U BIUCAHHbIE YIIbl. [Ipu-
MEHSATh CBOMCTBO I'paJyCHON Mephbl BIMCAHHOIO YIia,
CBOWCTBO BIUCAHHBIX YTJIOB, OMUPAIOIIMXCS HA OJHY U
Ty %€ JIyTy, CBOICTBO BIIUCAaHHOT'O YIia, ONUPAoLIe-
rocsl Ha AMaMeTp IpU PEeIIeHUH 3a1au.
DopMyIupOBaTh ONPEAEICHUE BIUCAHHOTO YeThIPEX-
YTOJIbHUKA; CBOIICTBO BIIMCAHHOTO YETBIPEXYTOIBHUKA;
ITPU3HAK BIIMCAHHOT'O YETHIPEXYTOJIbHUKA.




Jloka3bpiBaTh TEOpEMBI O CBOMCTBE M NMPHU3HAKE BITUCAH-
HOTO YEeTHIPEXYTOJIBHUKA.

OnwucheBaTh OKPY>KHOCTH OKOJIO YETHIPEXYTOIHHHKA.
IIpuMeHsSTh CBONCTBO YETHIPEXYTOJIbHUKA, BIIUCAHHOTO
B OKPY)KHOCTB, U TIPU3HAK CYIIECTBOBAHUS OKPYKHO-
CTH, OITMCAHHOM OKOJIO YETHIPEXYTOIbHAKA TIPU PerIIe-
HUH 3a]au.

DopMyIupoOBaTh ONpPEEICHNEe OMUCAHHOTO YEThIPEX-
YTOJIbHHKA; CBOMCTBO OMMCAHHOTO YETHIPEXYTOIbHUKA;
MIPU3HAK ONMMCAHHOTO YeTHIPEXYTOJIbHUKA.

Jloka3bIBaTh TEOPEMBI O CBOICTBE U NIPU3HAKE ONUCAH-
HOTO 9EeTHIPEXYTOIHLHUKOB.

BnuceiBaTh OKpYKHOCTb B UETBIPEXYTOIbHUK. [Ipume-
HATH CBOMCTBO YETHIPEXYTONBHUKA, OIICAHHOTO OKOJIO
OKPY>KHOCTH, U TIPH3HAK CYIIECTBOBAHUS OKPY)KHOCTH,
BITMCAHHOM B YEeTHIPEXYTOIBHUK IIPH PEIICHUN 3a/1a4.

IToxo6ue Tpe- 14 ITogoGHBIE Tpe- dpoHTaIk- JokasbiBaTh TeopeMbl Pasteca, O MPOMOPITHOHATBHBIX
YIroJIbHUKOB YIOJIbHUKH. TeopeMa uag Koi- OTpE3Kax, O CBOMCTBaX MEOauaH TPpEYroJbHUKA, ouc-
daeca. Teopema o JICKTUBHAS CEKTPUCBI TPEYTOJIbHHIKA. }
[POTOPLHOHATBHBIX Tpynmosas IIpumensts Teopemy Daneca u eé 0606uEeHHe, Teope-
My O IPOMOPLHOHATBHBEIX OTpe3Kax, CBOIicTBa MeIuaH
oTtpe3kax. [Ipu3naku ITapnas Un-
TPEyroJbHUKa U OUCCEKTPUCHI TPEYTOIbHUKA TP pe-
OI00US TPEYTOJIBHU- | TUBUIYyalIb- IeHuH 3a7a.
koB. [Ipumenenue mo- Hasi DopMyIupoBaTh OMPEACICHUE MTOA00OHBIX TPEYTOJb-
HOOMS K [I0KA3aTeIbCT- HMKOB. J[OKa3bIBaTh JEMMY O MOJOOHBIX TPEYrOJbHH-
BY TEOPEM U PELIEHUIO Kax.
3ana4. CBoiicTBa Me- [TpumensATH OnpeneIeHne NOA0OHBIX TPEYTOIHHUKOB 1
TTMaHbBI, OUCCEKTPUCHI JEMMY O TTOIOOHBIX TPEYTOJIbHUKAX MPH PEIICHUN
TPEYroJbHUKA, IIEpe- 3ajad.
CEKAOLUXCS XOPJI, q)OpMy.TII/IpOUBaTL CBOfIC"fBa MepeCeKaoMHXCs XOpA,
KacaTelIbHOM H ceKy- KacaTe/bHOH 1 CEKYIIeH; NepBbii npusHaK nogoous
Ieit TPEYTOJIbHUKOB. HOKaSLIB“aTb CBOI{CTBa Mepecekaro-
IIUXCS XOP/JI, KacaTeNbHON M CeKyIleil; mepBblil npu-
3HaK 10100HsI TPEYTOJIbHUKOB.
[TpuMeHATH MEpPBBIi IPU3HAK OO0 TPEYTOJIEHUKOB
TIPY pEeIICHNH 3a71aY.
DopMyIupoBaTh BTOPOU U TPETHH MPHU3HAKH OO0
TPEYroJbHUKOB. JloKa3bIBaTh BTOPOU U TpeTUi npHu-
3HAKH 1T0JJO0MS TPEYTOIHHUKOB.
[IpuMeHSATh BTOPOI M TPETHI MPU3HAKH ITOX00HS Tpe-
YTOJbHUKOB IPH PELICHHUH 33/1a4.

Pewenne 12 MeTtpuueckue ®pourtanb- | Joka3eBaTh M IPUMEHATH COOTHOIICHHS, yCTAHABIIA-
NpsAMOYIroJib- COOTHOLLEHHUS B IIps- Has KO.H- Baromiuye CBA3b MEXKY JJIEMEHTAMU MTPAMOYT'OJIbHUKA U
HBIX TPEYroJib- MOYTOJILHOM Tpe- JICKTUBHAs TIPOCKIHMAMH KATETOB Ha THIIOTCHY3Y.

HAKOB yrombuuke. Teopema ['pymnmosas Jloka3pIBaTh U IPUMEHATH TeopeMy Iludaropa.
Tudaropa. TpHroHo- IMapnas Wa- [Tpumensats Teopemy [Iudaropa npu permenun 3anad.
[Tpumensats Teopemy [Iudaropa npu permenun 3anad.
MeTpUYeKHe PYHKIUN | TUBUIYaATb- ®o )
PMYJIMPOBAThH ONpEACIICHUS CHHYyCa, KOCUHYCa, TaH
OCTpOro yrjia npiamo- Hast reHca ¥ KOTAaHI'€HCa OCTPOro yria NpsIMOYTrOJIBHOTO
YTPOJIBHOT'O TPEYT 0JIb- TPEYTOJbHHKA, 3aIIMCHIBATH TPUTOHOMETPHYCCKHIE
HuKa. Pemenue npsi- (opMyJIBI, BEIpasKarolIe CBSI3b MEKIY TPUTOHOMET-
MOYTOJIBHBIX Tpe- pUUYECKUMH (QYHKIUSMU OJHOTO M TOTO XK€ yIJia, BbI-
YTOJIEHUKOB. BOJUTh OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
HAXOJWUTh TPUTOHOMETpHYeckue GyHKmu yrios 30°,
45°, 60°.
[IpuMeHATs TpUrOHOMETpHUYIECKHE (PYHKIIUH OCTPOTO
yIJ1a IPSMOYTONBHOTO TPEYTOJIBHHUKA MTPH PEIICHUN
3azad.
HaxoanTs Hen3BeCTHBIE 3JIEMEHTHI IPSMOYTOIBEHOTO
TPeyroJIbHUKa
Pemate npsMOyToJIbHBIE TPEYTOJIBHUKH.
MHoroyroJb- 9 IonsATHA MHO- ®poHTab- | OMMCHIBaTE MHOIOYTONBHHK, €10 3JIEMEHTHI; BBITYK-
Huku. [lnomans TOYroJIbHUKA, paBHO- Has Koi- JIBIE 1 HEBBIITYKJIBIC MHOTOYT'OJIbHUKH.
MHOTOYTOJIbHH- BEJIMKHAX MHOTOYTOlIb- | JICKTHBHASI N3o0paxkaTh 1 HAXOUTH Ha PUCYHKAX MHOTOYTOJILHHK
Kka HUKOB ¥ TLIOMIAIH I'pynnopas | % €70 IEMCHTEL MHOrOYTOJILHHK, BIUCAHHBII B OK-




MHOTOYTOJbHHUKA. [Mapuast UH- | py’HOCTB, U MHOTOYTOJIbHHK, OIIUCAHHBIA OKOJIO OK-
[Tnomanu npsimo- IUBUAYyaJlb- | PYKHOCTH.

YIONIBHUKA, TTapaiie- Has DopMynUpOBaTH ONPEIeIICHUS BIUCAHHOTO U OIHMCaH-
HOTO MHOT'OYTOJIbHHKOB.

Jloka3pIBaTh TEOPEMY O CyMME YTJIOB BBIITYKIJIOTO N-
YTOJBHUKA.

[TosicHATB, YTO TaKko€ MIIONIAAh MHOTOYTOJIbHUKA.
DopMynupoOBaTh ONpPEAETIECHUS TIOIIATd MHOTOYTOJIb-
HUKa, PABHOBEJIMKUX MHOTOYTOJIbHUKOB; OCHOBHBIC
CBOICTBa MJIOIIAN MHOTOYTOJIbHUKA.

Jloka3bIBaTh T€OpEMY O ITUIOMIAIN IPSIMOYTOJIbHUKA.
Haxonuts miomans npssMoyrojasHuka. PacnosHaBaTth
PaBHOBENHKHE MHOTOYTOJIbHUKH.

Jloka3pIBaTh TEOpPEMY O IDIOMIAIH MapajlieIorpaMMa.
[pumensaTs hopMyITy TUTOIMAAN TapaieorpaMmma IMpu
pemeHnH 3a1ay.

Jloka3pIBaTh TEOPEMY O ILIOMIaIH TPEYTONbHUKA.
[pumensaTh GopMyITy TUTOIIAAH TPEYTOIbHHUKA TIPU
pelieHnu 3aaau

Jloka3bpIBaTh TEOpEMY O TUIOMIAIN TPaIeIUu.
[IpumeHnsaTh hopMyITy IIIOIIAAH TPAICIUHU IIPH perie-

JIoTpaMMa, TPEyrob-
HUKA, TPAIELHH. .

HHU 337a4.
IloBTOpEHME. 8 ®poHTaNb- Pacno3HaBath U CTPOUTH YETHIPEXYTOJIBHUK, Mapajlie-
Pemienue 3aaa4 unasa Koi- JiorpaMm, nNpsAMOyroJbHHUK, pOM6, KBaJpaT U UX dJIc-
JIeKTHBHAS MEHTBI, CPEHIOIO JINHHIO TPEYTOJIbHUKA, TPATICIIUIO U
Ipymmopas | 6 IEMEHTH], ICHTPANLHBIC | BIHCAHHEIE YIIEL 'Pe—
Tapras V- AT 3271891 Ha HAXO)KJCHNUE DNIEMEHTOB YETHIPEX-
yrojbHUKA. [IpUMEHSTH CBOICTBA M IPU3HAKH Mapa-
AMBHAyaIb- JeJorpaMma, IpsIMOYTOJIbHHKA, poM0a, KBajpara,
Hasi CBOICTBa CpeiHEN JIMHUH TPEYTOJIbHUKA, CBOUCTBO
Cpe/Hel JIMHUN Tparelny, CBOHCTBAa paBHOOOKOIT Tpa-
IEIUU, CBOMCTBO I'PaJyCHOM MEPHI BIIMCAHHOI'O YIJIA,
CBOMCTBO BIMCAHHBIX YIJIOB, ONUPAIOLINXCS HA OJHY U
TY K€ AYTY, CBOICTBO BIIMCAHHOT'O yIJIa, OIUpArOLIe-
rocs Ha JUaMeTp IpU pelieHuH 3aaad. ONUCHIBATh
OKPYKHOCTb OKOJIO YETBIPEXYTOJIbHHUKA. BrinceiBath
OKPYKHOCTb B UETBIPEXYTOJIbHUK.
[MpumensTs Teopemy Paneca u e€ 0000mEeHNE, TEOPE-
MYy O TIPONIOPIMOHANIBHBIX OTpe3Kax, CBOHCTBA MEIHAH
TPEYroJIbHUKA ¥ OMCCEKTPHUCHI TPEYTOJIbHUKA, IPU3HA-
K1 TI0100HsI TPEYTOJIbHUKOB IPH PEIICHNH 3a/1ad.
ITpuMeHATh COOTHOLIEHHS, YCTAHABIUBAIOIINE CBSI3b
MEX[y JIeMEHTaMHU MIPAMOYTOJIbHUKA 1 IPOSKIUSIMU
KaTeTOB Ha TUNOTEeHY3y, Teopemy [Tudaropa, tpuro-
HOMETpHYecKHe (PYyHKIIMU OCTPOTO yIila MpsSMOYTOJIb-
HOTO TPeyroJIbHUKA [P pelleHn: 3a1a4. Pemats nps-
MOYTOJIbHBIE TPEYTOJIbHHUKH.
[MpumensaTs HhopMyIIBI IIIOMAAN TTapajIIesIorpaMMa,
TUTOIIA M TPEYTOJIbHUKA, TIJIOIIAAN TPAIICIUH IIPH pe-
LIEHUH 33/1a4.
Pe3epBHOe Bpe- 5
M9l
Uroro 68
9 kaace
Ha3Banue pasnena Kon- | U3yuyaembie nonsitua | @opmel | OCHOBHBIE BHIBI y4eOHOU 1€ATEILHOCTH
BO OpraHu-
4acoB kT 005051
yueOHOM
JIesTeNb-
HOCTH
Pemenue tpe- 17 Tpeyronsuuku. Cu- ®pon- @DOopMyIHPOBaTh ONMpeIeICHUs CHHYCa, KOCUHYCa, TaH-
Yr0JIbHHKOB HYyC, KOCHHYC, TaH- TanpHas | T€Hca, KoTaHreHca yria ot 0° go 180°. ®opmynupo-




T'CHC, KOTaHI'CHC OCT-

Konnek-

BaTh U PA3BACHATH OCHOBHOC TPUTOHOMETPHYICCKOC

poro yria npsmo- TUBHAas TOKACCTBO.
YTOIBHOTO Tpeyroasb- | I'pyrimo- Boruncnars 3HaueHNE Tp\I'/IFOHOMeTpI/I‘IeCKOI\/'I d)yHKI_II:II/I
HHKa 1 yrioB ot 0 1o | Bast Iap- yIJIa 110 3HA4YEHHIO OJJHOM U3 €T0 3a/laHHBIX (DyHKITUH.
180. DOpMyTBI, CBA- ast V- @opMynupoBaTh U AOKa3bIBATE TEOPEMY KOCHHYCOB.
[TpumeHATh TEOpEMyY KOCHHYCOB IIPH PELICHUH 3a/1a4.
SBIBAIOLINC CHHYC, AUBHIY- DopMynupoBaTh U AOKA3bIBATh TEOPEMY CHHYCOB.
KOCHHYC, TAHI'CHC, ajbHast 3amuchIBaTh 1 JI0Ka3bIBaTh (HOPMyIly paguyca OKpyxX-
KOTaHI'€HC OJJHOI'O 1 HOCTH, OITMCAHHON OKOJIO TPEYTOJIbHHUKA.
TOTO K€ yria. Pere- [TpumeHnsTH TEOpEMY CHHYCOB H (OpPMYITY paauyca
HHUE TPEYTOJIBHUKOB. OKPY>KHOCTH, OTIHCaHHOH OKOJIO TPEyroJIbHUKA MPU
Teopema cHHYCOB U peILICHUH 3a/1ad.
TeopeMa KOCHHYCOB. Pemate TpeyronbHUKH.
3anuceIBaTh U IOKA3bIBAaTh (YOPMYITy IS HAXOKACHHS
VIO TpeyroybHUKA. [IpuMenaTs hopmyiry s
HaXOXICHUS IUIOIAAN TPEYTOJIbHUKA MIPH PEIICHUN
3azad.
3amuchIBaTh U 10Ka3biBaTh (opmyny ['epona, popmy-
JIBI JUIS1 HAXOKACHUS TUIOLIAIN TPEYTrOJIbHUKA, hopmy-
Jy 711 HAaX0XKJICHUSI IUIOIAA MHOTOYTOJIBHUKA.
[TpumensaTh HOpMYIIBI I HAXOXKICHUS IIOIAIN TPe-
yroJjbHUKa U GopMyITy JUIsl HAX0XKACHUSI TUIOLIA K
MHOT'OYTOJIbHUKA MPU PEIICHUH 3a1a4
IIpaBunbHbie MHO- | 9 MHOroyronbHUKY. ®pon- DopMynupoBaTh ONpeeNICHNE PABUIEHOTO MHOTO-
royrojJbHUKH [IpaBusIbHBIE MHOTO- TajpHasg | YTOJbHMKa. 5
YIOJIbHUKH Komek- | IIOACHATB, 9TO TaKo€ EHTP W UEHTPAILHBIN yroI mpa-
JUTHHA OKPYKHOCTH. TUBHAS BAIEHOTO MHOTOYTOJbHIKA.
DopmynupoBaTh CBOWCTBA MPAaBHIBHOTO MHOTOYTOJIb-
JInuHa nyru okpyx- I'pynmo- KA
Hocty. 1Inomans 1pe- | Bad Ilap- Jloka3bIBaTh CBOMCTBA MPABMIIBHBIX MHOTOYTOJIBHU-
yronbHuka. [lonsitue | Hast Mu- | | 00
IIomaau Kpyra. AUBUAY- | 3amuceiBaTh U JOKA3LIBATL (HOPMYJIBI IS HAXOKICHUS
I[Tnomank cexropa. aJbHasA PaauycoB BIMCAHHOM U OIIMCAHHOM OKPY>KHOCTEH
OTHONICHHE TIIOMIA- MPaBUIBHOTO MHOT'OYTOJIBHHKA.
Jielt mogoOHbBIX (GUTyp. [TpumensATH CBOMCTBA MPABMIIBHOTO MHOTOYTOJIbHUKA
TIPY pEIICHNH 3a71ad.
CTpouTh C ITOMOIIBIO IUPKYJIIS U IMHEHKH ITPaBUIIb-
HBIE TPEYTOJIbHUK, YeTHIPEXYTOIbHUK, HIECTHYTOb-
HUK.
3anuchIBaTh U Pa3bsCHATH (JOPMYJIIBI JUTMHBI OKPY>KHO-
CTH, AJIMHBI TYyTH OKPY>KHOCTH.
[TpumeHnsTh GopMyIly ATHHBI OKPYKHOCTH, GOPMYITY
JUIMHBI YTH OKPYKHOCTH, (hopMyIty ruiomam Kpyra,
(dbopMyay IIIOMIAAN CEKTOpa NPU PELICHHH 3a/1a4.TIPH
peIIeHIH 3a1au.
JlekapToBBI KOOP- 11 ®opmyia paccrogaaust | poH- OmnuceIBaTh IPAMOYTOJIBHYIO CHCTEMY KOOPIUHAT.
JUHATHI HA IJIOCKO- Me)K,Z[y ,Z[ByMﬁ TOYKa- TajJabHas 3anuceIBaThL U JOKa3bIBATh (bOpMyJ'IBI pacCTosiHUA ME-
cTH mu. KoopauHatel ce- Koiek- | Ay ABYMs TOUKaMH, KOOPAMHAT CEPEIUHBI OTPE3KA.
DPEIMHBI OTpE3Ka. THBHAS [TpumensaTH HOPMYIIBI PACCTOSTHUS MEKIY IBYMSI TOY-
Vpasrenue burypsL. I'pyniro- 13(:;/1;, KOOPAMHAT CEPEUHbI OTPE3Ka IPU PEIICHUN
YpasHeHHe OvaymHO_ Bad Ilap- ®dopmynupoBaTth onpeelieHne ypaBHEH!s! (QUTypPBI.
CTH 1 IPAMOH. YTII0- Hast Mn- BriBOAUTH ypaBHEHUE OKPYKHOCTH.
BOI K03®®HHH3HT AUBUAY- | Vcrmonb30BaTh ypaBHEHHE OKPYKHOCTH MPH PEIIICHUN
IIPSIMOM. anpHas

3a1a4.

BriBouth o01miee ypaBHEHHE MPSIMOH.

Hcnonb30BaTh ypaBHEHUE NPSIMOM IIPU PELLIEHUU 3a-
Jay.

dopmynupoBaTh HEOOXOJMMOE U JOCTATOYHOE YCIIO-
BHS NApaNITIENbHOCTH ABYX NpPSIMBIX. BBIBOAUTH ypaB-
HEHHE MPSIMOH ¢ yIIIOBEIM KO3 uimenTom. Jlokassl-
BaTh HEOOXOANMOE M JI0CTAaTOYHOE YCIOBHUE HapaJl-
JICJIBHOCTH JIBYX IIPSIMBIX.

Vcnonp30BaTh ypaBHEHHE NPSIMOM C YIIIOBBIM K0d(-




(PUIIEHTOM TP pEIIeHUH 3a1a4.

BexTopsl

14

ITonsTue Bek-
Topa. Moxyns (u-
Ha) BekTOpa. PaBHEIC
BekTophl. Komnune-
apHble BekTopbl. Ko-
OpJIMHATHI BEKTOPA.
CrnoxeHue u BBIYUTA-
HHE BEKTOPOB. YMHO-
JKEHHe BEeKTOpa Ha
yucio. CkansapHoe
MPOM3BEIEHIE BEKTO-
poB. Kocunyc yria
MEXKIYy JBYMS BEKTO-
pamu.

®pon-
TalabHaS
Komexk-
THBHAs
I'pynno-
Bas [Iap-
Has UnH-
JUBULY-
ajpHas

OnwuchIBaTh MOHATHS BEKTOPHBIX M CKAISAPHBIX BEJH-
yuH. UmmocTpupoBath noHaTHe Bekropa. @opmynu-
POBaTh ONpeIeTCHUS MOIYIIS BEKTOPa, KOJUTMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB; CBOWCTBA PaBHBIX BEKTO-
pOB.

Pemate 3aga4m, UCTIONB3YS MIOHATHE BEKTOPA.
DopMynupoOBaTh ONpeAeIeHUE KOOPAUHAT BEKTOPA;
CBOICTBa KOOPIMHAT PaBHBIX BEKTOPOB. JlOKa3bI-

BaTh TEOPEMY O HaXOKJICHUHU KOOPAUHAT BEKTOPA.
OnpenensiTb KOOPAWHATHI BEKTOPA, 3aJAHHOTO KOOP-
JUHATAMHM €r0 Havajla U KOHIIa; CPaBHUBATh BEKTOPHI,
3aJJaHHbIC KOOPAWHATAMH; HAXOJUTh MOJYJb BEKTOPA,
3aJaHHOTO KOOPAMHATAMH.

DopMyITHpOBaTh OTIPENEICHUS CYMMBI BEKTOPOB;
CBOWCTBA CIIOKEHHUS BEKTOPOB, KOOPIMHAT BEKTOPA
CYMMBI IBYX BEKTOpPOB. Jl0Ka3bIBaTh TEOPEMY O KOOP-
JIMHATaX CYMMBI BEKTOPOB.

[IpumeHsTh paBuiIa TPEYroJbHUKA U MapalIeno-
rpaMMa Ui CI0KEHHS BEKTOPOB, IPUMEHSTh CBOICTBA
CJIOXEHHSI BEKTOPOB, IIPABUJIO CIIOKEHUS BEKTOPOB,
3aJaHHBIX KOOpAWHAaTaMU IIpU pCUICHUUA 3aJa4.
DopMynupOBaThH ONpPEAETIEHUS Pa3HOCTH BEKTOPOB,
MIPOTUBOTIOJIOKHBIX BEKTOPOB; CBOMCTBAa KOOPAUHAT
BEKTOpa pPa3HOCTH IBYX BEKTOPOB. Jl0Ka3bIBaTh TEO-
peMy O KoOpIuHaTaX PasHOCTH BEKTOPOB.

[IpuMeHATH IPaBUIIO Pa3HOCTH BEKTOPOB, IPABHIIO
BBIYHUTAHUS BEKTOPOB, 33JaHHBIX KOOPAWHATAMH TIPU
pelIeHIN 3a1ay.

[IpuMeHATH IpaBHUiIa TPEYTOIBHUKA U MApAIIICIIO-
rpaMMa Jyis CJIOXKEHHS] BEKTOPOB, CBOMCTBA CIIOKEHUS
BEKTOPOB, IPABUJIO CJIOKEHUSI BEKTOPOB, 3aJaHHBIX
KOOpJIMHATAMHU, TIPABHUIIO PA3HOCTH BEKTOPOB, MTPABUIIO
BbIYUTAHUA BEKTOPOB, 3a/IaHHBIX KOOpAUHATAMU IIPpHU
pelIeHnH 3a1ay.

DopMyITUpOBaTh OTIPeIeIeHue YMHOKESHHUS BEKTOpa Ha
YHCII0; CBOMCTBA YMHOKEHUS BEKTOpa Ha 4mcio. Jo-
Ka3bIBaTh TEOPEMY 00 YCIOBHH KOJUTHHEAPHOCTH JIBYX
BEKTOPOB.

YMHOXATh BEKTOP Ha YHCIIO; IPAMEHATH CBOICTBO
KOJUTMHEAPHBIX BEKTOPOB, IIPABUIIO YMHOKEHHS BEK-
TOpa, 3aJaHHOTO KOOPAWHATAMH, Ha YHCIIO, CBOMCTBA
YMHOKEHUS BEKTOPA HA YHUCIIO MIPH PEIICHUH 3a/1a4.
DopMyIHpOBaTh ONpeIeeHNe CKATSIPHOTO IPOU3Be-
JCHUA BEKTOPOB; CBOMCTBA CKaJIIPHOI'O MPOU3BEACHU
JIByX BEKTOPOB, IEPIICHAUKYJIIPHBIX BEKTOPOB. JoKka-
3BIBaTh TEOPEMBI O HAXOXKICHUH CKAJIIPHOTO MPOU3BE-
JICHUS IBYX BEKTOPOB, 00 YCIIOBUH MEPIICHIUKYISIPHO-
ctd. HaxoIuTh KOCUHYC yIiia MeXay ABYMs BEKTOpa-
MH.

[IpumeHsTh ycinoBUEe NEPIEHIUKYISIPHOCTH ABYX He-
HYJICBBIX BEKTOPOB H ()OPMYITY CKAIIIPHOTO IIPOU3BE-
JACHUA ABYX BEKTOPOB, 3a/IaHHBIX KOOPpAWHATAMHU,
MIPUMEHSATH HOPMYITy KOCHHYCa yTIIa MEXKAY BEKTOpa-
MU, CBOMCTBa CKAJIAPHOI'O ITPOU3BEACHUSA BEKTOPOB
MpH pEIIEHUH 3a4a4.

FeOMeTpuquKne
npeodpa3oBaHusA

[TonsiTue o nmpeobpa-
30BaHuu ¢uryp. [su-
JKeHne Qurypsl. Buast
JIBWKEHHUS (QUTYPBHIL:
NapajuIebHbIN NIEpe-
HOC, OCeBast CHMMET-
pusl, IeHTpajbHas
CHUMMETpUS, IOBOPOT.

DpoH-
TaJlbHas
Konnek-
TUBHAs
I'pynno-
Bas [lap-
Has UH-
JUBULY-

[IpuBoanuTs mpuMeps! peodpazoBanust puryp. Omu-
CBIBaTh NMpeoOpa3oBaHne GUryp — HapauIeTbHbIH ITe-
penoc. @opMyaHpOBaTh ONIPEACICHHsI JBIKCHUS; PaB-
HBIX (UTyp; CBOWCTBA JABM)KEHHS, MAPAIIIEIBHOTO TIe-
penoca. [loka3pIBaTh TEOPEMBI O CBOWCTBAX Hapall-
JIETTBHOTO TIepeHoca.

Crpoutb 00pa3ssl ¥ Mpoobpassl pUryp npu napauielib-
HOM IIEpeHOcCeE.

[TpuMeHsTh NOHSTHE NapaJIJIEIBHOTO IIepeHoca u




Pasubie Gurypsr. I'o-
MoteTHs. [logobue

buryp.

aJlbHast

CBOWCTBA NMAapaJuIeNbHOrO MEPEHOCA IIPH PEIIEHHH 3a-
Ja.

OmnuceBaTh NMpeodpa3oBanne GUTYp — OceBasi CHMMET-
pust. QopMyIUpOBaTh ONPENEIECHUS TOUYEK, CHMMET-
PUYHBIX OTHOCHUTEIEHO NMPAMOM; (GUTYPBI, UMETOIIei
0Cb CUMMETPHH; CBOMCTBA OCEBOM CUMMeETpuUU. JJoka-
3BIBaTh TEOPEMY O CBOMCTBE OCEBOM CUMMETPUH.
BBINOIHATE MOCTPOEHUS ¢ MOMOILBIO OCEBOM CUMMET-
pUH.

IIpuMeHATh OHATUE OCEBOM CUMMETPUU U CBOMCTBO
0CEBOI CUMMETpUH P PEIICHUH 3a/au.

OmnwuceiBath peoOpa3oBaHme GUTYp — HEHTpaIbHASL
cuMMeTpus. DopMyIHpOBATh OMpPENENEHHs TOYEK,
CHMMETPHIHBIX OTHOCUTEIBHO TOUKH; (PUTYPHI,
HMMEIOLLIEHN LIEHTP CUMMETPHUH; CBOMCTBO LIEHTPaIbHON
cUMMeETpHUU. Jl0Ka3bIBaTh TEOPEMY O CBOMCTBE LIEH-
TpaJIbHOM CUMMETpPUH.

BBINOIHATE MOCTPOEHUS ¢ MOMOILBIO IIEHTPATIbHOI
cumMeTrpuu. [IpuMeHATh NOHATHE EHTPATbHOU CUM-
METPHUHU U CBOMCTBO LICHTPAIILHOM CUMMETPUH IIpU
pelIeHNH 3a1ay.

OmnuceiBath peoOpazoBanue GUryp — moBopot. dop-
MYJIHPOBATh U JOKA3bIBATh TEOPEMY O CBOHCTBE ITOBO-
pora.

BBINONHATE NOCTPOEHUS ¢ NOMOILBIO TOBOpOTA. [Ipu-
MEHSATh MTOHATHE TOBOPOTA U CBOMCTBO MIOBOPOTA IPU
pelIeHuN 3a1ay.

OmnuceiBath peoOpazoBaHus GpUryp — roMOTeTH, I10-
nobue. DopMynupoBaTh onpeaeieHIe MOJOOHBIX (-
Typ; CBOMCTBO roMOTEeTHH. [[0Ka3bIBaTh TEOPEMBI O
CBOWCTBE TOMOTETHH, 00 OTHOIICHUH TUIOMIAACH 1o-
[[OGHBIX TPCYTOJILHUKOB.

Crtpouts GHurypy, roMOTETHYHYIO JaHHOM, C 3aJaHHBIM
K03()PHUIIHESHTOM TOMOTETHH.

[TpuMeHATh NOHATHS TOMOTETHH W TTIO00UST GUTYp 1
HX CBOMCTBA NPH PELICHUHU 3a4a4.

IloBTOpEHME

OpoH-
TaJIbHAs
Kounex-
TUBHAs
I'pynmo-
Bas [Iap-
Has UH-
JTUBHITY-
aJbHast

BpruncasTs 3HaUeHNE TPUTOHOMETPHUYECKOH (QYHKITHH
yIJIa 110 3HAUYEHHIO OJJTHOM U3 €ro 3a/IlaHHBIX (DYHKIUH.
[TpumensaTH TEOpEMY KOCHHYCOB, TEOPEMY CHHYCOB U
(dopMyiTy pasnyca OKpY>XHOCTH, OITUCAHHOI OKOJIO
TPEyTroJIbHUKA, POPMYJIBI ISl HAXOXKACHHS TUIOLIA M
TpeyroJibHUKA U (GOpMYITy AJIsl HAXOXKISHHS TUIOIIAAN
MHOTOYTOJIbHUKA ITPU pellieHnH 3a1a4. Pemare Tpe-
YTOJBHUKH.

IIpumeHATh CBOKCTBA IPABUIBHOTO MHOI'OYTOJIBHUKA,
(dopMyITy JIIIMHBI OKPYXHOCTH, (GOPMYITY JUTMHBL IyTH
OKPY>KHOCTH, (HOPMYTY TUIOMIAAN KPyra, GopMyIty
TUTOIIAIM CEKTOPA MPH PEIICHUH 3a1ad.

[TpumensaTh HOPMYIIBI PACCTOSTHHS MEXKTY ABYMS TOY-
KaMH, KOOpAWHAT CEPEMHBI OTPE3Ka IPH PEIICHUN
3aga4. Mcronp30BaTh ypaBHEeHHE OKPYKHOCTH, ypaB-
HEHHUE MPSIMOH, ypaBHEHHE NPSIMOH C YIIIOBBIM KO3 (]-
(PUIIEHTOM TP PEIIeHUH 3a1a4.

Pewiatp 3a1a4u, UCIOINB3ys MOHITHE BekTOpa. Onpe-
JIeTSITh KOOPANHATBI BEKTOPA, 33JaHHOTO0 KOOPJHHATA-
MU €ro Hauasa M KOHI[a; CPaBHHBATh BEKTOPBI, 33/1aH-
HbIE KOOPJIUHATAMH; HAXOIUTh MO/YJIb BEKTOPA, 3a-
JAHHOTO KOOPJIMHATAMH, CKJIAbIBATh U BHIYUTAThH BEK-
TOpa, YMHOKaTh BEKTOP HA YUCIIO, HAXOUTh CKAJISp-
HOE TIPOU3BEJICHNE BEKTOPOB.

Crpountb 00pa3sl ¥ Mpoobpassl GUryp npu napauielib-
HOM IIepeHoce. BBIMOIHATS NOCTPOEHHS C TOMOIIBIO
0CEBOH CUMMETPHH, LICHTPAJIbHOM CHMMETPHH, TOBO-
pora.

Ctpoutsb GUTYpy, TOMOTETUIHYIO TAaHHOM, C 3aJaHHBIM




K03((PUIIMEHTOM TOMOTETHH.

(hopMyITBI K pEeIIeHHIO 3a1ad.

[IpuMeHATh 3ydeHHBIE ONpPEACTICHHS, TEOPEMBI U

TEMATHYECKOE INTAHUPOBAHHUE

7 Kaace
=T g =
%’ §_ Conep:xanune y4eGHOTo g §
= = MaTepuaia g F
I'naea 1 IlpocrtelimuereoMeTpuuyeckue GUrypbid UX cBoiicTBa 15
1-2 Touku u npsiMbIe 2
3-5 OTpe30K U ero IjIMHa 3
6-8 Jlyu. Yron. U3mepenue yrios 3
9-11 | CmexHBIEC U BEPTHKAIBHBIC YTIIBI 3
12 IlepnenauKyIIspHbIE NPSIMBIE 1
13 AKCHOMEI 1
14 IloBTOpEeHHE U crucTeMaTH3aIwsI y9eOHOT0 MaTepraa 1
15 Konrponsnast padora Ne 1 mo Teme «IIpocreiimue reomerprnyeckne (GUrypbl 4 UX CBOMCT- 1
Ba »
I'naga 2 17
TpeyrojibHUKH
16-17 | PaBuble TpeyronpHuky. BeicoTa, Meanana, OMCCEKTpUCa TPEYTOIbHUKA 2
18-22 | IlepBslil 1 BTOPOY IPU3HAKH PABEHCTBA TPEYTOJBbHUKOB 5
23-26 | PaBHOOEpEeHHBIN TPEYTONBHUK U €r0 CBOWCTBA 4
27-28 | [Ipu3Haku paBHOOEIPEHHOTO TPEYTOIbHHUKA 2
29-30 | Tperuii npru3HAaK paBeHCTBA TPEYTOJIbHUKOB 2
31 Teopemsl 1
32 Konrponsnas pabora Ne 2mo teme: « TpeyrojabHuKm) 1
I'naea 3 16
I[apanaeasHbie npsiMbie. CyMMa yIiioB TpPeyroJbHIKA
33 [TapannensHble psAMBbIe 1
34-35 | Ilpu3Haku napamieIbHOCTH MPSIMBIX 2
36-38 | CroiicTBa mapayyIeIbHBIX MPSIMBIX 3
39-42 | Cymma yTiioB TpEeyroabHUKA 4
43-44 | IIpssMOYrOibHBIN TPEYTOJIBHUK 2
45-46 | CpoiicTBa MPSIMOYTOJIHLHOTO TPEYTOIHHUKA 2
47 [ToBTOpeHve U cucTeMaTH3anus y4eOHOTo MaTepurana. 1
48 KonTtpounbsnas padora Ne 3no meme «llapannenvuvie npamoie. Cymma y2noe mpey2oibHUKa) 1




2 2 =
e Copep:xanue yue0HOro ol
22 5 2
= & MaTepHaja § =
I'nasa 4 Oxpy:xxHOCTH U Kpyr.I'eoMeTpuyeckue mocTpoeHus 16
49-50 | I'eomerpuueckoe MecTo ToueK. OKPY>KHOCTh U KPYT 2
51-53 | Hekotopsle cBOiCTBa OKpYKHOCTH. KacaTenbHast K OKPY>KHOCTH 3
54-56 | OnucaHHas ¥ BIHMCaHHAs OKPYKHOCTH TPEYTOJIbHUKA 3
57-59 | 3amauun Ha MOCTPOEHUE 3
60-62 | Mertoa reoMeTpUYECKUX MECT TOYEK B 3ajja4ax Ha MOCTPOCHUE 3
63 [MoBTOpEeHME U crcTeMaTH3aIKsI YIeOHOT0 MaTepraa 1
64 KoutposnbHast padota No 4no meme «OKpyscnocms u kpye. I eomempuueckue nocmpoenus» 1
O0600mennen CUCTEMATH3ANMAIHAHUI YUal[UXCHA 4
65-66 YnpakHeHus 151 TOBTOPEHUS Kypca 7 Kiacca 2
67 Kontpoinbnas pabora No5 no teme «O0001eHne 1 cucTeMaTU3alMsl 3HAHUN yYalMXx- 1
co 3a Kypc 7 Kiaacca»
68 O06o00maronuii ypok 1
8 ki1ace
Ne Koy
ypoka | Tema ypoka €CTBO
4yacos
Yerpipéxyroabauku (2049)
1 YeThIpEXYTONbHUK U €r0 SJIEMEHTHI. 1
2-3 [Tapamenorpamm. CBolicTBa napajuiesorpaMmma 2
4-5 [TpusHaku napaiesorpamma 2
6-7 [TpsimoyronbsHUK. CBOMCTBA MPSIMOYTOJIBHUKA 2
8-9 Pom0. CoiicTBa pomba. [Tpu3Haku pomba 2
10 KBagpar 1
11 Konumponvnasa paboma Nel na memy: «Ilapannenozpamm. Buowl napannenozpamma’’ 14
12 AHann3 KOHTPOJIbHOM paboThl. CpeaHsisi TMHUS TPEYroJbHUKA 1
13-15 | Tpamenus. Bunel tpanmenuu. Cpeanss nauHuMA Tpameuuu. PemeHue 3agay mo Teme: | 3
«Tpaneuusi».
16-17 | IlenTpanbpHble U BOucaHHble yruibl. VX cBolicTBa 2
18-19 | OnucanHas ¥ BOMCAHHAs OKPYKHOCTH YETBIPEXYTOJbHUKH 2
20 Koumponsvnaa paboma Ne2 na memy «Bnucannaa u onucamnas okpyyucnocmu. | 14
Tpaneyus»
IHoxo0ue TpeyroabHuKkoB (144)
21-25 | AHanu3 KoHTposibHOH paboTel. Teopema @aneca. Teopema O MNPONOPIMOHAIBHBIX | S
OTpe3Kax
26 [TogoGHBIE TPEYTOIBHUKH 1
27-30 [TepBbIii mpU3HAK 1OJ00MS TPEYTOJIBHUKOB 4
31-33 Bropoii u TpeTuii npu3Haku N0J00Hs TPEYroJIbHUKOB 3
34 Konumponvnaa paboma Ne3 no meme: « Ilodoooue mpeyzononukoe» 14
PenieHne npsiMOyroJibHbIX TPeyroabHHKOB(124)
35 \ AHann3 KOHTPOJBHOM paboTbl. MeTpHueckne COOTHOIICHHS B MPSMOYTOJIbHOM \ 1




TPEYroJbHUKE
36-39 | Teopema [Iucgaropa 4
40 Koumponvnaa paboma Ned no meme: «Mempuueckue coomnouienus 6 | 14
NPAMOY20JIbHOM MPEY20nbHUKE)
41-43 | AHanu3 KOHTpoJbHOUW paboThl. Tpuronomerpuyeckue GYHKIUU OCTporo yria | 3
PSMOYTOJIBHOTO TPEYTOJIbHUKA
44-45 | PeuieHne npsiMOYroJIbHBIX TPEYTOJbHUKOB 2
46 Konmponvnas pavoma Ne5 no meme: «Pewrenue npamoy2oinbHuix mpey2oibHUKOE) 1y
Muoroyroabuuku. [liiomanas MHOToyrojabHuKka(94)
47 AHaJIM3 KOHTPOJIBHON paboThl. MHOTOYroapHNKH. CyMMa YIi0B MHOTOYTOJIbHHKA. 1
48 ITonsTHE IIOIAa M MHOTOYroJIbHUKA. [11011a1p MHOTOYTOIbHUKA. 1
49-50 | Ilmomanpe napamienorpamMmma 2
51-52 | [lnomane TpeyroibHUKA 2
53-54 | [1nomaas Tpanenuu 2
95 Konumponvnas paboma Neb6 no meme: «Ilnowyadu yemulpexyzonboHuUKoe» 14
IloBTOpenune kypca 8 kiaacca (84)
56-62 | I[loBropenue 7
63 HToroBast KOHTpOJIbHAS paboTa 1
Pe3zepBHoe Bpems (54)
9 knacc

Neo Koanuec
ypokKa Tema ypoka TBO

4acoB

I'nasa 1. Pemienue TpeyroiibHukoB (174)
1-2 Tpuronomerpuyeckue pynkuuu yria ot 0° no 180° 2
3-6 Teopema KOCHHYCOB 4
7-9 Teopema cuHyCOB 3
10-11 Pemenne TpeyroiabHUKOB 2
12-15 DopmyJIbl U151 HAXO0KICHUS TTONIAAN TPEYroJIbHUKA 4
16 IToBTOpeHue U cucreMaTu3anus ydeOHOro Marepuasia 1y
17 Konmponvnasa paboma Nel no meme: « Peuwrenue mpey2oi1bHuKko06» 14
I'nasa 2. [IpaBuibHbIe MHOTOYTOJIbHUKH(9Y)
18-21 AHanu3 KOHTpoJbHOH paboThl. [IpaBUiIbHBIE MHOTOYTOJIBHUKH 4
22-25 Jlmna okpyxHocTu. Ilnomans kpyra 4
26 Konmponvnas paboma Ne2 no meme «Ilpagunvnvie MHO20y2016 HUKW) 1u
I'nasa 3. /lexapToBbl koopaunatsl (114)
27-29 AHanmu3 KOHTPOJBbHOH palboThl. PaccTosiHMe MEXIy ABYMS TOUYKAMU C 3aJaHHBIMH | 3
KOOP/IMHATAMH.
30-32 VYpaBHeHue Gurypsl. YpaBHEHHE OKPY)KHOCTH 3
33-34 YpaBHeHHE NpsiMoi 2
35-36 YrinoBoii ko3 GUIUEHT mpsMOit 2
37 Koumponvnasa paboma No3 no meme: « /lexapmogvt Koopounamo) lu
I'naBa 4. BexkTopni(144)

38-39 AHanu3 KOHTpoJbHOH paboTsl. [ToHsITHE BeKTOpa 2
40 Koopaunats! BekTopa 1
41-44 Cio)keHME W BBIYUTAHUE BEKTOPOB. 4
45-47 YMHOK€EHUE BEKTOpa HA YHCIIO0 3
48-50 CkansipHO€ MPOU3BEJICHNE BEKTOPOB 3
ol Koumponvnan paboma Ne4 no meme: «Bexmopor) 14

I'nasa 5. I'eomerpuyeckne npeodpazoBanus(64)




52 AHanu3 KOHTpOJIbHOM paboTsl. JBrxkenue (nepemenienne) ¢purypsl. [apannensusiii | 1
TIEPEHOC.
53 OceBasi CHMMETpHSI. 1
o4 IleHTpanpHas CUMMETpHS. 1
55 [ToBopoT 1
56 I'omoterus. [Togobue duryp. 1
57 ITpakTuyeckast paboTa MO MOCTPOCHUIO BCEX BUIOB JIBHIKCHHSI 1
IMoBTOpeHHe U cucTeMaTH3anusl yueoHoro marepuasna(9yq)
58-65 [ToBTOpEeHME U cCUCTEeMaTH3aIHsI YIeOHOTO MaTepralia 8
66 HroroBast koHTpoJIbHAs paboTa 1

HToro: 66 yacos




CucreMa OUeHKH IUVIAHUPYEMBbIX Pe3yJbTAaTOB
JI71s1 OLIEHKM TUTaHUPYEMBIX PE3YNIBTATOB JTAHHOM IPOrPaAMMOMN MPEyCMOTPEHO HCTOIb30BAHUE:
e BONPOCOB M 33JIaHUM JJIsI CAMOCTOSITEIbHON IMOATOTOBKH;
® 3aJaHUM JJIS IOATOTOBKM K UTOTOBOM aTTECTAllUU;
® TECTOBBIX 33JlaHUA JIJIs1 CAMOKOHTPOJIS;
Bupl KOHTPOJIS U pe3yabTaTOB O0yUYESHHUS
1. Texymuii KOHTPOJIb
2. TemaTu4eckuil KOHTPOJIb
3. UTOroBbIit KOHTPOIIH
MeTtob1 1 HOpMBI OpraHu3aluy KOHTPOJIS
1. VYcrasiii onpoc.
2. Momnonoruyeckas opma yCTHOTO OTBETA.
3. TluceMeHHBIH ompoc:
a. MaremaTuyecKuid TUKTAHT;
b. CamocrostenbHas pabora;
c. KonrponwsHhas padora.
Oco0eHHOCTH KOHTPOJISI M OIIeHKH 110 MaTeMaTHKe

Texkymuii KOHTPOIIb OCYIIECTBISIETCSA KaK B MHUCbMEHHOM, TaK M B YCTHOM (hopMe MpH BBHIIIOJIHEHUU 3a-
JTaHWI B T€TPAJIH.

[TuceMeHHBIE pabOTHI MOXKHO MPOBOAMUTH B BHUJE TECTOBBIX WJIM CAMOCTOSITENBHBIX paboT Ha Oymare
Bpemst paboThl B 3aBUCUMOCTH OT CIIOKHOCTH palboThl 5-10 unu 15-20 munyt ypoxka. [Ipu 3ToM BO3MOXKHO
BBEJICHUE OILICHKHU «3a oOlee BIeYaTIeHUE OT MHUCbMEHHON paboThl» (aKKypaTHOCTb, 3CTETHUKA, YUCTOTA, U
T.J1. ). DTa OTMETKA JIOTIOJHUTEIIbHAS U B )KYPHAJI BBIHOCHTCS I10 JKEJTAHHUIO pEOCHKA.

HToroBpiii KOHTPOIIb MPOBOIUTCS B (hopMe KOHTPOIBHBIX paboT MpakTU4eckoro tuma. B atux padorax
C Hayaja OTJEJIbHO OLECHUBAECTCA BBINOJHECHUE KAXIOT0O 3a/1aHus, a 3aT€M BBOJAUTCA UTOroBas oTMeTka. [Ipu
9TOM MTOTOBasi OTMETKA SIBJISIETCS HE CPEIHUM OailsioM, a OMpeAesieTCsl ¢ Y4eTOM TeX BHUJIOB 3a/laHui, KOTO-
phle 17151 JaHHOUM pabOoTHI SBIISIOTCS OCHOBHBIMH.

OneHka 0TBETOB y4YalIuXxcs
OrieHKa — 3TO OIPECIICHUE CTETICHN YCBOCHMSI yUallUMUCS 3HaHUM, YMEHUN, HABBIKOB B COOTBETCTBUU
¢ TpeOOBaHUSAMHU TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHIAPTA.
1. YcTHBIN OTBET OLIEHUBAETCSI OTMETKOM «5», €ClIi yJalluics:

® TIOJIHO PACKPBLI COJIEp)KaHUE MaTepualia B 00beMe, MPeayCMOTPEHHOM MPOrpaMMOi U yUeOHUKOM;

® U3J0XWI MaTrepuajg rPaMOTHBIM SI3bIKOM B ONPENEIECHHON JOTMYECKOM IMOCIEeI0BATENbHOCTH, TOYHO
UCIIONb3Ysl CHENUATbHYI0 TEPMUHOJIOTHIO M CUMBOJIHKY;

® TIPABWIHHO BBINOJIHWI PUCYHKH, YEPTEKH, TpaduKu, COMMYTCTBYIONIUE OTBETY;

® TI0Ka3aJl yMEHUE WILTIOCTPUPOBATH TEOPETUUYECKUE TTOJOKEHUSI KOHKPETHBIMHU MPUMEPaMU, TPUMEHSATH
WX B HOBOM CUTYaIlMU TIPH BBHIMOJHEHUN TPAKTUYECKOTO 3a/I1aHMUS;

® MPOJEMOHCTPUPOBAJ YCBOCHHE PaHEE M3YUYCHHBIX COMYTCTBYIOIIMX BOIPOCOB, CPOPMHUPOBAHHOCTH U
YCTOMUYMBOCTD UCTIOIb3YEMBIX IPU OTBETE YMEHHI 1 HABBIKOB;

e OTBEYaJ CAMOCTOATEIBHO 0€3 HABOSIIUX BOIPOCOB YUUTEIS;

® BO3MOXHBI OJIHA-JBE HETOYHOCTH IPH OCBEIICHHWH BTOPOCTEMEHHBIX BOMPOCOB WM B PHCYHKaX,

YyepTexkax M T.JI., KOTOPbIe YUEHUK JIETKO UCIPABUII 110 3aMEUAHUIO YUUTEIS.

2. OTBET OLICHUBAETCS OTMETKOM «4», €ClIi OH yJTOBJIETBOPSIET B OCHOBHOM TPEOOBAHHUSIM Ha OTMETKY «5»,
HO MPU 3TOM UMEET OJIMH U3 HEJIOCTATKOB:
® B U3JIOKCHUH JIOMYIIECHBI HEOOJbIITNE TPOOEIIBI, HE UCKA3UBIIINE COJIEPKAHUE OTBETA;
e JIONYILIEHBI OJMH-ABA HEJOUETA TPU OCBEMIEHUH OCHOBHOI'O COJICP/KAHUS OTBETA, UCIIPABIECHHBIE MTOCTIE
3aMEYaHUs YIUTEIS;
e JIOMYIICHBI OIMIMOKA WK O0Jee JBYX HEAOYETOB MPH OCBEIICHUHM BTOPOCTEIIEHHBIX BOIMPOCOB HIU B
PUCYHKaX, yepTexax U T.J., JETKO UCIPABICHHBIX 110 3aMEUYaHUIO YUUTENS.
3. OT™MeTKa «3» CTaBUTCSA B CIICIYIOIINX CITyYasX:
® HEMOJIHO UJIM HEMOCIEA0BATEIbHO PACKPBITO COJIEpKaHNEe MaTeprala, HO MOKa3aHo o0lee MOHNMAaHNe
BOIIPOCA M MPOJIEMOHCTPUPOBAHBI YMEHUS, TOCTATOUHbIE ISl JAIbHEHIIEr0 YCBOCHUS! MPOTPAMMHOI0O
MaTepuana;



® UMETUCh 3aTPyIHEHUS WM JONYIICHbl OIIMOKH B ONpEACICHUU TMOHSATUH, HWCIOIb30BAaHUU
CIEIMAIbHON TEPMUHOJIOTUH, YEPTEKaX, BBIKIAJAKAX, WCIPABICHHBIC MOCIIE HECKOJBKUX HABOMISIINUX
BOIIPOCOB YUUTEJIS;
®  yYaIUICS HE CIIPABWICS C IPUMEHEHHUEM TEOPUU B HOBOU CHUTYaIlMU MPU BHITIOJTHEHUH MPAKTHYECKOTO
3aJJaHusl, HO BBIMIOJIHUII 33JaHUsI 00s13aTEILHOTO YPOBHSI CIIO’KHOCTH I10 IaHHOM TeMe;
® [pU 3HAHWHM TEOPETHUYECKOTO MaTepuaia BBISIBICHA HEIOCTaTOYHAss CHOPMUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.
OueHKa KOHTPOJIbHBIX H CAMOCTOSATEIbHBIX MMCbMEHHBIX padoT
Ouenka "5" craBuTCs, €CIM YUYCHHK:
®  BBINOJHUI paboTy 6€3 OMMOOK M HEJIOYETOB B TPEOYEMOM Ha «OTIUYHOY» 00BEME;
e JIOMYCTHJI HEe OoJiee OIHOTO HeloueTa B TpeOyeMoM Ha «OTIUYHO» 00beMe;
Ouenka "4" craBUTCS, €CJIM YYE€HUK BbINOJHII PA00Ty MOJHOCTHIO, HO IONMYCTHJI B HEll:
e He Oonee 0/1HOM HerpyOoi omIMOKK ¥ OHOTO HEJ0YeTa B TpeOyeMOM Ha «OTIMYHO» 00beMe;
e M He OoJiee TPEX HEJOYETOB B TPEOYEeMOM Ha «OTIMYHO» 00beMe.
Ouenka "3" cTaBuTCS, €CJIM Y4eHUK NPABUJIbHO BBINOJHUI He MeHee MOJIOBMHBI padoThl WM 101y C-
THJIL:
e He Oosee IBYX IpyObIX OMIHMOOK B TPeOYEMOM Ha «OTJIMYHO» 00BEME;
WM He 6oJiee OAHOM TpyOoit U 01HOI HErpyOOi OLIMOKHU M OAHOTO HEA0YETa;
WK He 0oJiee IBYX-TpeX HerpyObIX OINOOK;
WM OAHOW HerpyOoii OIMOKY U TPeX HEeJOUETOB;
® WJIM MPU OTCYTCTBUHU OIIKUOOK, HO MPY HAIUYUH YETHIPEX-TIATH HEJT0UYETOB.
Kpurepun BbicTaBJIeHUSI OLIEHOK 32 NPOBEPOYHbIE TECThI
1. KpuTtepun BBICTaBIICHUS OIICHOK 33 TECT
e Bpewms BbImoaHeHUS padOThI: HA YCMOTPEHUE YUUTEIS.
e Ormenka «5» - 100 — 90% mnpaBmwibHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» - menee 50%
MIPaBHJIbHBIX OTBETOB.
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