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Ilnanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOro npeamera «I'eomerpus»

[TporpamMma obGecrnieunBaeT TOCTHKEHUE CIEAYIONUX PE3YIbTaTOB
1. ocoenms  oOpa3oBaTenbHOH  TPOTPaMMBI ~ OCHOBHOTO  OOIIETO
00pa3oBaHuUs:

JMYHOCTHBIE:

1) dopmupoBaHHE OTBETCTBEHHOIO OTHOIICHHS K YYCHHIO, TOTOBHOCTH W
CIIOCOOHOCTH 00YYaIOINXCs K CAMOPa3BUTHIO M CaMOOOPA30BaHUIO HA OCHOBE MOTHBAITH K
00yYeHHIO 1 TTO3HAHUIO, BEIOOPY JaibHElero oopa3oBanus Ha 0a3e OPUEHTUPOBKU B MUPE
npodeccuit  w  MPOPECCHOHAIBHBIX  MPEANOYTCHUN, OCO3HAHHOMY  ITOCTPOEHUIO
WHIUBUyaJIbHOH 00pa30BaTEIbHONW TPACKTOPUH C YYETOM YCTONYHMBBIX ITO3HABATECIBHBIX
WHTEPECOB;

2) dopmMupoBaHHUE IEITOCTHOTO MHPOBO33PCHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH,

3) ¢opmupoBaHHe KOMMYHHKATHBHOW  KOMIICTCHTHOCTH B  OONIEHUM U
COTPYJHMYECTBE CO CBEPCTHHUKAMH, CTApUIMMU H MIAAMIUMH B 00pa30BaTeIbHOM,
OOIIIECTBEHHO TMOJE3HOM, Y4YeOHO-UCCIeNOBATEILCKONM, TBOPYECKOW M JAPYrHX BHIAX
NEeSATEeIbHOCTH;

4) yMeHHE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIHM B YCTHOH W MMCbMEHHOMN
peuH, MOHUMATh CMBICI TOCTABJICHHOW 3a/layM, BHICTPAMBATh apryMEHTAIWIO, TIPUBOIUTH
IPUMEPBI 1 KOHTPIIPHUMEPHI,

5) KpHUTHYHOCTH MBIIUICHHS, YMEHHE paclo3HaBaTh JIOTHYCCKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTINYATH TUIIOTE3Y OT (DaKTa;

6) KpeaTHBHOCTH MBIIUICHHUS, HHUIIUATHBY, HAXOJYHBOCTh, aKTUBHOCTH IPH PEIIICHUN
TCOMETPUUYECKHX 33]1a4;

7) yMeHHE KOHTPOJHUPOBATH TNPOIECC M Pe3yJbTaT y4eOHOM MaTreMaTH4YeCKOH
NEeATEITbHOCTH;

8) cmocoOHOCTh K IMOIIMOHAILHOMY BOCIIPHUATHIO MATEMAaTHICCKUX O0BEKTOB, 33/1a4,
pEUIEHNH, PACCYKICHUM;

MeTanpeIMeTHbIE:

1) yMeHHe cCaMOCTOSTEIIbHO IUIAHUPOBATh AJIbTCPHATHBHBIC Ty TH JOCTH)KEHUS TIENIeH,
OCO3HaHHO BbIOWpaTh Hamboiee dS(PPeKTUBHBIE CHOCOOBI PEIICHUS YYEOHBIX W
MO03HABATEJIBHBIX 33]1a4;

2) yMEHHE OCYIIECTBIIATH KOHTPOJb IO PE3yJabTaTy M MO CHOCOO0y CHCTBHS Ha
YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOAMMBIC KOPPEKTHBHI;

3) yMeHHEe aJleKBaTHO OILIEHWBATh MPABHJILHOCTh HJIM OHIMOOYHOCTH BBITOJHEHUS
y4eOHOH 3a71a4M, €€ 00bEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC BO3MOKHOCTH €€ PEIICHHUSI,

4) 0CO3HAHHOE BJIAJICHUC JIOTHYCCKHMMH JICHCTBHSIMH OIPEACICHUS IOHSATHM,
0000IIIeHUsI, YCTAaHOBJICHUSI AHAJIOTHH, KJIacCU(PUKAIMM HAa OCHOBE CaMOCTOSITEILHOIO
BBIOOpA OCHOBAHHMI U KPUTEPHUEB, YCTAHOBIICHUS POIOBUIOBBIX CBS3CH;

5) yMeHHEe yCTaHABJIMBAaTh NPHUYNHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKOE
paccyxJeHre, yMOo3aKItodeHue (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUH) U BBIBO/IBI;

6) yMmeHue co3maBaTh, MPUMEHITh W MPEOOPA30BBIBATH 3HAKOBOCHMBOJIMYECCKHE
CpencTBa, MOJIEIM U CXEMBI JIJIsl PEIICHUS YYeOHBIX U MIO3HABATEIIBHBIX 3371a4;

7) yMeHHEe OpraHHU30BbIBATH YU€OHOE COTPYIHHUYECTBO M COBMECTHYIO JIEATCILHOCTh
C YUYHTEJIEM U CBEPCTHUKAMH: OTIPEACIISITH IIEJIH, PACTIPEACIIATh (YHKIIUU U POJIH YYaCTHUKOB,
oOume cmocoObl paboThl; yMeHue padoTaTh B TIpYIIE: HAaXOAUTh OOIIee pelIeHue U




pazpemiaTth KOH(QIMKTH HA OCHOBE COIJIACOBAHUS MO3MLIMNA W yu€Ta HMHTEPECOB; CIYyIIATh
napTHépa; GOopMyIUPOBAThH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHUE;

8) dopmupoBanue U pa3BUTHE YUeOHOW M OOIIENOIB30BATEIHCKOW KOMIIETEHTHOCTH
B 00JIaCTH HMCIOJIb30BaHUS HMH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX TexHojoruit (MKT-
KOMIIETEHTHOCTH);

9) dopmupoBaHHWE TEPBOHAYANBHBIX MPEACTABICHUH 00 HIESIX M O MeTonax
MaTEeMaTHKU Kak 00 YHHBEPCAIbHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJICTBE MOJEIMPOBAHMUS
SBJICHUU U ITPOLIECCOB;

10) yMeHue BHIETh MaTeMaTU4eCcKyro 3a/ady B KOHTEKCTE MPOOIEMHON CUTYaIlMH B
JAPYTUX JUCLUUIINHAX, B OKPYKAKOLIEH )KU3HU;

11) ymeHue HaXOAWUTh B Pa3IMYHBIX MCTOYHUKAX HH(OpMAIUIO, HEOOXOIUMYIO IS
pellieHus MaTeMaTUYeCKuX MpoOsieM, U MPEACTaBIATh €€ B MOHATHON (hopme; MpUHUMATH
pelleHre B YCIOBHIX HEMOTHOW U M30BITOYHOM, TOUHOW U BEPOATHOCTHON MH(POPMAIIHIH;

12) ymeHHe TOHMMATh W WCIOJB30BATh MATEMATHUECKUE CPEICTBA HATJISTHOCTH
(pUCYHKH, YEPTEKHU, CXEMBI U AP.) AJI WIUTFOCTPALIMH, UHTEPIPETALIMH, APTYMEHTALINH;

13) ymMeHHe BBIIBHTaTh TUIOTE3bl TPU pPEIICHUH YYeOHBIX 3a7ad W IMOHUMATh
HEOOXOIUMOCTb UX MPOBEPKU;

14) yMeHHME TpPUMEHSATh WHAYKTHBHBIC W JICAYKTHUBHBIC CIIOCOOBI DPACCYXICHHHU,
BUJIETh PA3IMYHBIE CTPATETUU PELICHUS 3a/a4;

15) moHMMaHHE CYIIHOCTH aArOPUTMUYECKUX MPEANMCAHUN U YMEHHE JICHCTBOBATH B
COOTBETCTBHUH C IPEIIOKEHHBIM aJIrOPUTMOM;

16) yMeHHe caMOCTOSITEIbHO CTaBHUTh IICJIH, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI IS
pelIeHrs yueOHbIX MATEMAaTUYECKUX MTPOOIIEM;

17) ymeHue IIaHupOBaTh M OCYIIECTBISTh ICATEIIEHOCTD, HAIIPABJICHHYIO HA PEIICHUE
3a/1a4 UCCIIEIOBATENIBCKOTIO XapaKTepa;

IpeMeTHbIE!

1) oBnameHue 0a30BBIM TOHSTHHHBIM —amiapaTtoM TI0 OCHOBHBIM pa3jeiiam
coZiepKaHusl; Mpe/ICTaBlIeHne 00 OCHOBHBIX M3YYaeMbIX MOHATHUIX (YHCIIO, TEOMETPUYECKAS
¢durypa, BEKTOp, KOOPJAMHATHI) KaK BAKHEUIIUX MATEMAaTUYECKUX MOJEISAX, MO3BOJISIOMINX
ONMCBIBATh M U3y4YaTh PEAIbHBIC ITPOLIECCHI U SBJICHUS;

2) yMmeHuwe paboTaTh C TEOMETPHUYCCKMM TEKCTOM (aHAIM3HPOBATh, H3BIICKAThH
HE0OX0MMMYI0 MH(GOPMAIIMIO), TOYHO M TPAMOTHO BBIPAXKaTh CBOM MBICIM B YCTHOU U
IIUCBMEHHOM pPEYdM C IPUMEHEHUEM MATEMaTUYECKOW TEPMHUHOJIIOTMM U CHUMBOJIMKH,
UCIOJIb30BaTh PA3JIMYHbIE SI3bIKM MaT€MaTHKH, MPOBOJAUTH KIACCU(PHUKALUU, JIOTUYECKUE
000CHOBaHUS, JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUI;

3) OBJIAJICHAE HABBIKAMM  YCTHBIX, IMCBMEHHBIX, HWHCTPYMEHTAJIBHBIX
BBIYMCIICHU;

4) oBIaCHHE TEOMETPHUCCKUM SI3BIKOM, YMEHHUE HCIOJIBb30BATh €r0 Ui OMUCAHUS
NPEAMETOB  OKPYKAIOIIETO MHUpPA, PAa3BUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUN U
M300pa3UTENbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB FT€OMETPUUYECKUX TOCTPOCHUM;

5) ycBOEHHE CUCTEMAaTUYECKUX 3HAHUMN O TUIOCKUX (UTYpax U UX CBOMCTBAX, a TAKIKE
Ha HArJsiJHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJAX, YMEHUE NPUMEHSTH
CHUCTEMAaTUYECKHE 3HAHMS O HUX IS PEIICHUS TEOMETPUUYECKUX U ITPAKTUYECKUX 3a/1a4;

6) yMeHHe M3MEepSTh JUTMHBI OTPE3KOB, BEIMYUHBI YIJIOB, UCIOJB30BaTh (POPMYIIBI
JUTSL HAXOXKACHUSI IEPUMETPOB, IJIOMIAAeH U 00BEMOB reOMETPUUECKUX QUTYD;

7) yMeHHE TPUMEHSTh W3YYCHHBIC TOHSATHUS, PE3yJbTaThl, METOIBI I PEUICHUS
3a/1a4 MIPAKTUYECKOI0 XapakTepa M 3a1a4 U3 CMEXHBIX JUCLHUIUIMH C UCIOJb30BAHUEM NPU
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HGO6XOI[I/IMOCTI/I CIIPpaBOYHBIX MAaTCPpUAJIOB, KAJIBKYJIAATOPA, KOMIIBIOTCPA.

BbinycKHUK _HayuuTcsi B 7-9 kjaccax (AJ1 MCHOJb30BAHUSI B NMOBCEIHEBHOM
KU3HH M o0ecreYeHUs] BO3MOKHOCTH YCHEIIHOrO TMPOJOJIKEHHsI 00pa3oBaHMsI Ha
0a30BOM ypOBHe)

I'eomempuueckue gpuzypor

- omnepupoBaTh Ha 6a30BOM ypoBHE MOHATUAMU (1) TeomeTpruyeckux Guryp;

- W3BIEKaTh WHQOOPMAIMI0O O TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha
yepTekax B IBHOM BUJIE;

- TIPUMEHSTH JUIsl pEHICHUs 3aJad T'eOMETpUYecKue (aKThl, €CIU YCIOBHUS UX
IPUMEHEHUS 3aJIaHbl B IBHOU (hopMme;

- pemath 3a7adyd Ha HaXO0XKICHHE T'€OMETPUYECKUX BEJIMYMH IO OOpasliaM WM
aJTOPUTMAaM.

B noBce1HEBHOM )XKU3HU U NPU U3YYEHUH APYTUX MPEIMETOB:

- HCIIOJb30BaTh CBOMCTBA T€OMETPUUYECKUX (UTYp JJIs PEIICHHsS THUIIOBBIX 3ajad,
BO3HUKAIOUIMX B CUTYalUsIX ITOBCEHEBHOM KU3HM, 3a7a4 IIPAKTUYECKOTO COJACPKAHUS.

Omnowienusn

- omepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMH: PaBEHCTBO (DUTYD, paBHBIC (DUTYPHI,
PAaBEHCTBO TPEYTOJIBHUKOB, APAIJIEIbHOCTD MPSIMBIX, IEPICHAUKYISIPHOCTD MPSMBIX, YIJIbI
MEXK]Ty TPSIMBIMU, TIEPIICHIUKYJISIP, HAKJIOHHAS, TTPOCKIIUSL.

B noBcenHEBHOM )KU3HU U NIPU U3YUYEHUH IPYTUX MTPEIMETOB:

- HCIOJIb30BaTh OTHOLICHUS ISl PEIIEHUS MNPOCTEHMIIMX 3a/1a4, BO3HHUKAIOIIUX B
pEATBHOM KU3HMU.

H3mepenusn u evtuucienus

- BBIMOJIHATH M3MEPEHUE JJIMH, PACCTOSHUM, BEJIWYMH YIJIOB, C IIOMOIIbIO
WHCTPYMEHTOB JIJISI UBMEPEHUM JJINH U YTJIOB;

- TIpUMEHATH (HOPMYJIBI MEPUMETpPa, TUIOMATH U 00BEMA, IUIOMAAN IMOBEPXHOCTH
OTJEIbHBIX MHOTOIPAaHHUKOB MPU BEIYUCIICHUSX, KOT]a BCE JaHHbIC UMEIOTCS B YCIIOBUM;

- mpuMeHsITh Teopemy Iludaropa, 6a30BbIe TPUTOHOMETPHUUSCKUE COOTHOIICHUS IS
BBIYMCJICHUS VIMH, PACCTOSIHUH, IUIOIIAJCH B MPOCTEUIIINX CITydasX.

B noBce1HEBHOM )KU3HU U NPU U3YUYEHUU IPYTUX MPEIMETOB:

- BBIUHCJISITH PACCTOSIHUSI HA MECTHOCTH B CTAaHAAPTHBIX CHUTyalUsX, IJIOMIAAU B
MPOCTEHIINX CiTy4asx, MPUMEHITh (POPMyJibl B MPOCTEHIINX CUTYyaIUsX B MOBCEIHEBHOU
JKU3HH.

1 31ech u mganee - pacrmo3HaBaTh KOHKPETHBIC TPUMEPHI OOILTUX MOHATHH 10 XapaKTEPHBIM MPU3HAKAM,
BBITIOJIHATH JICCTBHS B COOTBETCTBUU C OMPEAEICHUEM U MPOCTEUIIIMMU CBOMCTBAMU MTOHATHIA,
KOHKPETU3UPOBATh MPUMEPAMU OOIIINE TTOHSATHUS.

TI'eomempuueckue nocmpoenusn

-1300paxaTh TUIIOBbIE TJIOCKHE (UTYpbI U (QUTYpPBI B MPOCTPAHCTBE OT PYKU U C
MOMOILbI0 HHCTPYMEHTOB.

B noBceHeBHOM *U3HU U MIPU U3YUEHHUH JIPYTUX NPEIMETOB:

-BBINOJIHATh MPOCTEHIINE MOCTPOCHUSI HAa MECTHOCTH, HEOOXOJUMBIE B peaIbHOU
KHU3HH.

TI'eomempuueckue npeoopazosanusn

-CTPOUTH (PUTYPY, CHMMETPUYHYIO JTaHHOU (PUTYpPE OTHOCUTEIHHO OCH U TOUYKHU.

B noBceHEBHOM KU3HU U TPU U3YYEHUH JPYTUX NMPEAMETOB:



- pacmo3HaBaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

- pacmo3HaBaTh CHMMETPUYHBIC (DUTYPHI B OKPYKAIOIIEM MHUPE.

Bexkmoput u koopounamoel Ha ni1ocKkocmu

- omepupoBaTh Ha 0a30BOM YpOBHE TIOHATHSMHU BEKTOpP, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOPA HA YHCIIO, KOOPIUHATHI HA TUIOCKOCTH;

- OINpeAeNsTh NPUOIMKEHHO KOOPIMHATHI TOUKH 110 €& U300pKEHUIO Ha
KOOPAMHATHOM IJIOCKOCTH.

B noBcegHEeBHOM KU3HU U NIPU U3YUYECHHUH IPYTUX MPEIMETOB:

- HMCIIOJIb30BAaTh BEKTOPHI ISl PELICHUS TPOCTENIINX 3aa4 Ha ONPEIEIEHUE CKOPOCTH
OTHOCHUTENBHOTO JBUKECHHUSI.

Hcmopua mamemamuxu

- ONUCHIBATh OTJEJIbHBIE BBIIAIONIMECS PE3YJIbTAThI, MOJYYEHHBIE B XOJ€ Pa3BUTHUS
MaTeMaTUKH KaK HayKU;

- 3HATh IPUMEPHI MATEMATUYECKUX OTKPHITUI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOM
Y BCEMUPHOM UCTOPHEM;

- TIOHMMATh POJIb MaTEeMAaTUKU B pa3BUTUH Poccuu.

Memoowvt mamemamuxu

- BbIOMpATh MOAXOMSIIUA H3YYEHHBI METOJ JUIsl PEUICHUU W3YYCHHBIX THUIIOB
MaTeMaTUYECKHX 3a/ay;

- IPUBOJUTH TMPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEN B  OKpY’KaroUIel
JNEWCTBUTEILHOCTU U TPOU3BEACHUSAX UCKYCCTBA.

Boinycknuk noayuum 603moicHoCHb Hayuumocea ¢ 7-9 Kknaccax 014 obecneyeHus
603MONCHOCMU YCREUIHO20 NPOOOJIHCEHUA 00pA306aAHUA HA 0a30860M U Yy2/1yONEHHOM
YPOGHAX

I'eomempuueckue guzypol

Onepuposams nonamuamu (2) ceomempudeckux guzyp;

- useleKkams,  UHMepnpemuposamsv U  npeobpazosvleamv  UHGopmayuro o
2eomempuiecKkux uzsypax, npeocmasieHHyI0 Ha 4epmeicax,

- NpuMeHAmb 2eomempuyeckue Gaxkmvl 011 peuieHus 3a0ad, 6 MOM UUcIe,
Npeonoazarouux HeCKOJIbKO Ua208 PeuleHus,

- opmynuposams 6 npocmeuuux CLyyasx c80UCmMea u NPUIHAKU uayp,

- 00KA3bl8AMb 2e0MemMpUYecKUe YmeepHcOeHUsl,

2 3xech U Aanee - pacrno3HaBaTh KOHKPETHBIE TPUMEPHI OOIIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM,
BBIIIOJIHATH JIEUCTBHUSA B COOTBETCTBUU C ONPEAECICHUEM U IPOCTEHIIMMU CBOMCTBAMH ITOHATUH,
KOHKPETU3UPOBATh IPUMEpPAMHU OOIINE TTOHATHSL.

-g1a0emb CMAHOAPMHOL  Klaccugukayueu NIOCKUx ¢ueyp (mpey2oibHuKos u
YemuIpEXY20bHUKOB).

B nosceonesnou srcuznu u npu usyuyeHuu opyeux npeomemos:

- UCNONL3068AMb  CEOLICMEA  2eoMempudeckux @ueyp O0nsa  pewleHus  3a0ad
APAKMUYECKO20 XapaKkmepa U 3a0a4 U3 CMEeHCHbIX OUCYUNIUH.

Ommnowenusn

Onepuposams NOHAMUAMU. PAGEHCMBO (ueyp, pasHvie @Queypovl, PABEHCMBO
mMpey2oNbHUKO8, NAPALIeIbHOCIb NPAMbIX, NEPHeHOUKVIAPHOCHb NPAMBIX, Velbl MeHcoy
NPAMBIMU, NEPNEeHOUKVIIADP, HAKIOHHAA, NpoeKyus, nodoodue @ueyp, nodobuvie gueypoi,
Nn0O0OHbIe MPeYeOoSIbHUKU,



- npumensimo meopemy Daneca u meopemy 0 NPONOPYUOHATLHLIX OMPE3KAX NPU
peuienuu 3a0ad;

- Xapakxmepuzoeamsv 63AUMHOE PACHON0NCEHUEe NPAMOU U OKPYAHCHOCMU, O8YX
OKpYIHCHOCMEU.

B noeceonesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

UCNONIb308AMb OMHOWEHUSL O peuleHUsl 3a0al, 603HUKAOUUX 8 PealbHOU HCUZHUL.

H3zmepenus u eviuucienus

Onepuposams npedcmasieHusMu o0 OJuHe, NIoOWaou, 00béMe KAK BelUYUHAMU.
IIpumensmo meopemy Ilugpacopa, hopmynvl nnowaou, 06véma npu peueHur MHO2OUA208blX
3a0a4, 6 KOMOpbIX He 6ce OaHHble NPeOCmAasienvl s68HO, a Mmpedylom GblUUCIeHUl,
onepuposams 60Jiee WUPOKUM KOIUYECMBOM HOPMYI ONUHBL, NIOWAOU, 00BEMA, BLIYUCTAMD
Xapakmepucmuky KomoOunayuii gueyp (OKpys#cHOCmel U MHO20Y20bHUKOS8) BbIYUCTAMY
paccmosnus  medxcoy ueypamu, HNpUMeHAmMb mpucoHoMempuyeckue Gopmynvl 0/
8LIYUCTEHULL 8 00JIee CTLONCHBIX CILYYASX, NPOBOOUMb GLIYUCIEHUSI HA OCHOBE PABHOBEIUKOCTNU
U paBHOCOCMABIEHHOCU,

- nPoOBOOUMb NPOCMbLE GLIYUCTEHUS HA 0OLEMHBIX Menax,

- Gopmynuposamo 3a0ayu Ha 8blYUCTEHUE ONIUH, NAoUAdel U 00BEMOS U peltuams
Ux.

B noeceownesnou scusnu u npu uzyuenuu opyeux npeomemos:

- NPOBOOUMb BbIYUCIEHUS HA MECIHOCMU,

- NpuUMeHAmb GOPMYIbl NPU BLIYUCTCHUSAX 8 CMENCHLIX YueOHbIX npeoMemax, 8
OKpYyHrcaroweli 0elcmseumenrbHOCm.

I'eomempuueckue nocmpoenusn

H3o00pasicame ceomempuyeckue @ueypvl N0 MeKCmosoMy U CUMBOJIbHOMY ONUCAHUIO,

- C80000HO ONepuposamv YEePMENCHbIMU UHCMPYMEHMAMU 6 HECA0NHCHBIX
CYUasx,

- BbINOJIHAMbL NOCMPOEHUS MPEYeONbHUKO8, NPUMEHAMb OmOoenbHble Memoobl
HOCMPOEHULl YUpKYIeM U JUHEUKOU U Npo8oOums npocmeuuiue uUccile008anus Yucud
peuteHut;

- uzobpasicams munogvle NIoCKue @ueypvl U 00vbeMHble mend C NOMOUbIO
NPOCMEUUUX KOMNbIOMEPHBLIX UHCIPYMEHMO8.

B nosceonesnol orcuznu u npu uzyyeHuu opyeux npeomemos:

- BbINOJHAMb NpOCMeNuue NOCMPOEHUs HA MECIMHOCIU, HeoOX00UuMble 8 pedbHOU
HCUZHU,

- OYEHUBAMb PA3MEPbL PEATIbHBIX 00BEKMO8 OKPYHCAIOWe20 MUpA.

Ilpeoopazosanusn

Onepupogams noHsmMueM 08UNCEHUS U NPeodPa308aHrUsi NOO0OUS, 81A0emb NPUEMAMU
nocmpoenus pueyp ¢ UCHOIb308AHUEM OBUIICEHU U NPeoOPa308anull NOO0OUS, NPUMEHAMb
HOJIYYeHHble 3HAHUSL U ONbIIN NOCIMPOEHULL 8 CMENCHBIX NPEOMEMax U 68 peanbHblX CUMYayusx
OKpYIAHCAIOULe20 MUPA,

- cmpoums Gueypy, no00OHYH0 OAHHOU, NOJBL30BAMBCS CEOUCMBAMU NOO0OUSL OIS
obocHosanus ceolicmes guayp,

- NPUMEHIMb CBOUCMBA OBUNCEHULl Ol NPOBEOeHUs NPOCMeUux 000CHOBAHULL
ceoticma guzyp.

B nosceonesnou srcuznu u npu usyuyeHuu opyeux npeomemos:

- NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb No00Oue Ol NOCMPOEHUl U
8bIYUCTIEHUL.



Bexkmoput u koopounamuet na nniockocmu

Onepuposams NOHAMUAMU 6E€KMOP, CYMMA, PA3HOCMb GEKMOPO8, NPOU3EEOeHUe
8EKMOpA HA YUCTO, Y20l MedCO0y 6EeKMOpamu, CKAIAPHOe Npou3eeoeHue GeKmopos,
KOOpOUHAmMbL HA NAOCKOCMU, KOOPOUHAMbL 6EKMOPA,

- GLINOJIHAMb OeliCMBUsl HA0 BeKMOpPaAMU (CNIOMCEeHUe, BblUUMAaHUe, YMHOJCEeHUe Ha
YUCTIO), BLIYUCTAMb CKAIAPHOE NpouszgedeHue, onpeoeiims 6 NpoCMmeuwux cayyasx yeoi
MeHCOy BeKMOPAMU, BLINOJHAMG PA3N0NCEHUEe 8eKMOopd HA COCMAsiaujue, NPUMEeHIMb
NOJyYeHHble 3HAHUS 8 (u3uKe, NoOab308AMbCSA HPOPMYIOU BbIYUCTIEHUS PACCINOAHUSL MEHCOY
MOYKAMU NO U3BECNHBIM KOOPOUHAMAM, UCNOIb308AMb VPAGHEHUs ueyp O/ peuleHusl
3a0ay;

- NPUMEHAMb BEKMOpbl U KOOPOUHAMbL OJisl peuleHusi 2e0MempuyeckKux 3a0ad Ha
gblyucIeHue OUH, y2os.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

UCNONIBb306aMb NOHAMUSL 8EKMOPO8 U KOOPOUHAm Ol peuleHus 3a0ay no gusuxe,
eeozpaguu u opyeum yueoHvim npeomeman.

Hcmopua mamemamuxu

Xapaxmepuzoeamuv 6Kk1a0 8bIOAIOWUXCS MAMEMAMUKOS 8 PA36UMUE MAMEMAMUKU U
UHBIX HAYUHBIX 0Oacmel;

- NOHUMAMb POJib MamemMamuxu 6 pazeumuu Poccuu.

Memoovt mamemamuxu

Ucnonv3zys  usyuenuvie mMemoowvl, NpoGOOUMb  O0OKA3AMENbCMBO,  BbINOJIHAMDb
onpoegepacenue;

- 8blOUPAMb U3VUEHHble MemOoOobl U UX KOMOUHAYUU OJisl peuleHUs MamemamuidecKux
3a0au;

- UCNONIb308aMb MamemMamuyeckue 3HaHus Ol ONUCAHUA 3AKOHOMEpHOCmeU 8
OKpydfcaroweti 0etcmeumenrbHOCmu U NPoU38e0eHUsX UCKYCCMBA,

- NpuMeHsAmb  npocmeuwiue  NPOSPAMMHblE — cpeocmeéa U 9JIeKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCMEMbL NPU PeUleHUU MameMamu4ecKux 3a0adu.

2. Copnep:xxkanue yueOHoro npeamera «l'eomerpus»
7 KJacc

I'eomempuueckue uzypor 22u.:

- Quzypul 6 2eomempuu u 8 oOKpyHcarouem mupe 6 u.

T'eomempuueckas ¢ueypa. @opmuposarue npeocmasieHuti 0 MemanpeomemHom
NOHAMUU «PuUSypar.

Touxa, nunus, ompe3ox, Npamas, ayy, 10MAHas, nioCKOCmy, Y20, buccekmpuca yena
u eé ceolicmea, 8Uobl yeios.

- Mnozoyzonvnuku 15u.

Tpeyeonvnuku. Bwicoma, meouama, Ouccexmpuca, cpeOHsss TUHUS MPeEY2OoNbHUKA.
Pasnobedpennviii mpeyzonvrux, e2o ceoticmea u npusHaxu. Pagnocmoporuuii mpey2onbHux.
IIpsamoyzeonvublil, 0CMpPOY20abHBIN,  MYNOY20IbHLIN — MPEYoNbHUKU. BHewnue  yanvl
mpeyzonvHuka. Hepagencmeo mpeyzonvnuka. Cymma yriloB TpeyroJbHUKa. COOTHOLIECHHUS
MEK]ly CTOPOHAMH U YTJIaMU TPEYTOJIbHUKA.

- Okpyscnocmo, Kpye 1u.

OKpyosrcHoCmb, Kpye, Ux d/1eMeHmbl U C8OUCMEA.



Omnowenun 34u.:

- Pagencmeo ¢puzyp 17u.

Ceoticmea pasnvix mpey20abHukos. Ilpuznaku pasencmea mpey2onbHukos. IIpu3Haku
MPSIMOYTOJIBHBIX TPEYTOIHHUKOB.

- Iapannenvnocms npamuix 14u.

Ipusnaxu u ceoticmea napanieibHvix npamvix. Akcuoma napannenvrHocmu Eexnuoda.

TeopeMbl 0 mapaieIbHOCTU MPSMBIX.

- IlepnenaukyJjsipHbie NpsiMblie 34

LIpsamoii yeon. Ilepnenouxynap k npamoti. Haknonnas, npoexyus.

H3mepenusn u évtuucnenusn 3u.:

- Benuuunwi 2u.

llonsmue eenuuunvl. Jlnuna. Hsmepenue oOnunvl. EOunuyvl uzmepenusi ONUHbBL.
Benuuuna yena. I'padycnas mepa yena. YTOIKOBBIM OTpaxKaTeb.

- MH3mepenusn u eviuucnenun 2u.

Hncmpymenmol 015 uzmepenuii u NOCMpoeHutl, usmeperue U 8blyUcieHue Y208, ONuH
(paccmosanuii), CpaBHeHHE OTpe3KOB W yrioB. [IpoBemmBaHue MpsiMOl Ha MECTHOCTH.
N3mepeHune yriioB Ha MECTHOCTH.

- Paccmoanusa Iu.

Paccmosnue meacoy moukamu. Paccmosnue om mouku 0o npamou. Paccmosinue
medxncoy guzypamu.

I'eomempuueckue nocmpoenus 8u.

T'eomempuueckue nocmpoenus 01 ULIIOCMPAYUU CBOUCME 2e0MEeMPUYECKUX PUYp.

Hucmpymenmor  0nsi nocmpoenuul: yupKyavb, JuHelika, Y2oabHuk. Ilpocmeuuiue
HOCMPOEHUs. YUPKYIeM U JUHELKOU: NOCmpoeHue OUCCeKmpucvl yend, nepneHoOuKyisapa K
NPAMOI, yela, pagHo20 OAGHHOMY, OejleHue Ompe3Ka NONoIam, NOCMpoeHue ompe3Kd, pagHO20
OAHHOM).

llocmpoenue mpeyeonbHuK08 no mpém CMopoHAM, O8YM CHOPOHAM U YNy MeHCOy
HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell Y2IdM.

Tpuccexyus yena.

[TocTpoeHue mpsIMBIX YIJI0B HA MECTHOCTH.

Hcemopua mamemamuxu 1u.
Om 3emnedenuss k eeomempuu. «Hauana» Eexnuoa. JI Dunep, H.H.Jlobauesckuii.
Hcmopus namozo nocmynama.

8 kuacc

TI'eomempuueckue guzypor 32u.:

- Quzypul 6 2eomempuu u 6 oKpycawouiem mupe 1u.

T'eomempuueckas queypa. Dopmuposarue npedcmasieHUuli. 0 MemanpeomMemHom
NOHAMUU «Pusypar.

Ocesass  cummempus  2eomempudeckux  ¢ueyp. Llenmpanvnas  cummempus
2eoMempuyeckux gueyp.

- Muozoyzonvonuxu 174,

Cpeonss nuHus mpey2oibHUKa.



MHnoeoyzonvrux, e2o snemenmuvl u e2o0 ceoucmea. Pacnosnasanue HeKOMOpPbIX
MHO20Y20IbHUKO6.  Buinykivie  u  Hegvinykavle  MHO20Y20abHUku.  IIpasunvhbie
MHO20Y20IbHUKU.

Yemuipéxyzonvnuku. Ilapannenozpamm, pomob, npamoy20nbHuK, Keaopam, mpaneyus,
paenobedpennas mpaneyus. Ceoticmea U  NPUBHAKU — NAPATNNENOSpAMMA,  pomoa,
NPAMOY20JIbHUKA, K8AOpama.

UYeTtsIpe 3aMeuaTenbHble TOUKU TpeyrojpHuKa. [lepecedyenue BbICOT TPEYTOJIbHUKA.

- Okpyscnocmo, Kpye 14u.

OxpyoicHocmb, Kpye, UX 9J1eMeHmyl U CEOUCMBA; YEHMPAIbHble U GNUCAHHbIE Y2lbl.
Kacamenvnas u cexywas k okpyoscHocmu, ux ceoucmea. Bnucanmvie u onucanHvle
OKPYAUCHOCIU Ol MPEY20IbHUKOG, UYEeMbIPEXY20IbHUKO8, NPABUTbHBIX MHO20)20IbHUKOS.
Bnucannslii yroa. OKpy>KHOCTb, OIIMCAHHASI OKOJIO TPEYTOJIbHUKA.

Omnowenusn 16u.:

- Ilapannensnocme npamoix 1u.

Teopema Daneca.

lenenue ompesxa 6 0aHHOM OMHOWIEHUU.

- Ilepnenouxynapuvie npamvie 1u.

Cepedunnvlii  NepneHoOuKynsp K  OmMpe3K). Ceoticmea U  NpusHaKu
nepneHOUKyIApHOCU.

- Ilooobue 13u.

IIponopyuonanvuvie ompesxu, nooodue gueyp. Illooodbnvie mpeyzonvnuxu. Ilpusnaxu
noooous. OTHOLIEHUE TJIOIIAIeH MOJOOHBIX TPEeyroJbHUKOB. [ToHsITHE O TOTO0UN QUryp U
TOMOTETHH.

- Bzaummnoe pacnonoscenue Iu.

NPAMOU U OKPYIHCHOCMU, O8YX OKPYIHCHOCHEU.

H3mepenusn u evtuucnenusn 20u. .

- Benuuunwi 1u.

Ilouamue o niowaou niockou ¢ueypsl u eé ceoticmeax. Hzmepenue niowaoei.
Eounuyol usmepenus nnowaou. I padycras mepa oyeu OKpy#CHOCHU.

- H3mepenusn u evtuucnenusn 18u.

HUncmpymenmol 0151 usmepeHutl u nOCmMpoeHull, usmepeHue U bluucieHue y2ios, OJiuH
(paccmosnuil), niowaoeu. TpucoHomempuyeckue QyHKYUU 0CmMpoco yaia 8 nPsamoy2oibHOM
mpeyeonvHuke Tpuconomempuueckue ¢yukyuu mynoco yeada. Bwiuucnenue snemenmos
MPeyeoIbHUKO8 C  UCHONb30BAHUEM MPUCOHOMEMPUUECKUX COOmMHOweHul. Dopmyvl
NAOWAOU MpeyeosibHUKA, NaApailelocpamMma U e20 YACMHbIX 6U008, (HopMynbl ONUHBL
oKkpyscHocmu u niowaou kpyea. Cpasnenue u sviyucierue niowaoei. Teopema Ilughazopa.
PaBHococTaBneHHble U paBHOBenukue Qurypel. I[lmomans Tpanenuu. Ilnomans
MHoroyrosibHuKa. @opmyia ['epona. [loctpoenue TpeyroiapHUKa MO JaHHBIM ABYM yIJjlaM U
OWICCEKTpHCEe TMPU BEPIIMHE TPETHhETo yriia. 3HAYCHUE CHMHYCa, KOCUHyCa W TaHTEHca IS
yrioB 30°, 45°, 60°.

- Paccmoanusn 1u.

OmnpeneneHue pacCTOSHUS 10 HEJOCTYTHOM TOUKH.



I'eomempuueckue npeoopazoeanusn 1u.:

-IlIpeoopazosanusn

Ilonamue npeobpaszosanus. Ilpeocmasnenue o memanpeOMemHOM  NOHAMUU
«npeobpazosanuey. [lodobue.

Hcemopus mamemamuru 1u.

Tugacop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomensv. Ilocmpoenue
NPABUTILHBIX MHO20Y20TbHUKO8

Acmponomus u ceomempus. Ymo u kax y3uanu Anaxcazop, Spamocgen u Apucmapx
o pasmepax Jlynot, 3emau u Coanya. Paccmosanus om 3emau oo Jlynet u Connya. Mzmepenue
paccmosiHua om 3emau 0o Mapca.

9 kJacc

I'eomempuueckue guzypor 8u.:

- Mmuozoyzonvnuxu Ilu.

IIpasunvubiit MHO20Y20IbHUK.

- I'eomempuueckue uzypvt 6 npocmpancmee (00vémnule mena) 74.

MHnoeoepannuk u e2o 21emenmul. Hazeanus MHO202pAHHUKOG C PA3HBIM NOJIONCEHUEM
u Konuuecmeom epameti. Ilepeuunvie npeocmasnenus o nupamuoe, napaiienenuneoe, npusme,
cghepe, wape, yununope, KOHyce, Ux 1eMeHmax u NPOCMetUuux coUCMaax.

Omnowenusn 26u.:
H3zmepenusn u evtuucnenusn 26u.:
- Benuuunwi 2u.

Ilpeocmasnenue 06 o06véme u ez2o ceolicmeax. Hzmepenue o6véma. Eounuywvi
usmepeHrus 00bEMO8.

- H3mepenusn u evtuucnenusn 24u.

Teopema cunycos. Teopema xocunycos. CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOTO
yIJIa MPSAMOYTOJIBHOTO TpeyroibHuka u yrioB ot 0 go 180°; mpuBeaeHue Kk ocTpoMy yriy.
Pemienue mpsMOYroJIbHBIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO.
®opMyIibl, CBA3BIBAIOIIME CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC OJIHOTO M TOr0 K€ YyIJIa.
[Inmomanes TpeyronpHuka. HM3MepeHHe BBICOTHI IIpEAMETa. YTOJI MEKIY BEKTOPAMH.
CkassipHOE nIpon3BeZieHUE B KoopanHaTax. CBONCTBA CKAJSIPHOTO ITpou3BeaeHuss. PopMyIibl
JUISL BBIYMCIIEHUS IUIONIAJAM MPABUIBHOTO MHOTOYIOJIBHMKA, €ro CTOPOHBI M pajauyca
BIIMCAHHOM OKpY>XHOCTU. JlnmmHa okpyxHocTu. llmomane kpyra. Ilmomans Kpyrororo
CeKTopa.

I'eomempuueckue nocmpoenusn 1u.
Ilocmpoenue npasunbHbIX MHO20Y20I1bHUKOS.

I'eomempuueckue npeoopazosanus 8u.:

- Jeuscenun 8u.

Ocesas u yenmpanvbHas cuMmempusi, HOBOPOM U napaiienbHull neperoc. Komounayuu
o0gudiceHull Ha niockocmu u ux ceoticmea. OToOpakeHne TUIOCKOCTH Ha cebst. Hamoxenus u
JIBKEHUS.



Bexmopul u koopounamut na nnockocmu 21u.:

- Bexkmoput 9u.

Ilonsamue eexmopa, Oelicmsusi HA0 8eKMOPAMU, UCHONb308AHUE 8eKMOPO8 6 Pu3uke,

Pasnoxcenue 6eKmopa Ha COCMasiauue, CKaiapHoe npousseoetue.

- Koopounamout 12u.

OcHoBHble noHAmuUs, KOOPOUHAMbL 8eKMOopd, pPACCMOSIHUEe MedHcoy MOYKAMU.
Koopounamwi cepeounvt ompesxa. Ypaeuenus gpueyp.

Ipumenenue sexkmopog u KoopouHam O0Jisi peuleHuss NPOCMetuUx 2eoMempuiecKux
3a0au.

Hcmopusa mamemamuku 24.

llosgnenue memooa KoOpOuHam, NO3B0AOWE20 NEPEBOOUNMb 2eOMempPUiecKue
obvexmul Ha sA3bIK aneeopwvl. llosenenue epagurxos gyuxyuti. P. [lexapm, Il. Depma.
Ipumepwbl pasnuynvix cucmem KOOPOUHAM.

Hcmopus uucna n.

Keaopamypa kpyea. Yoeoenue xyba. 3onomoe ceuenue. I'eomempusi u uckyccmeo.
['eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOULE20 MUPQ.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.Jiunep. H.U.Jlobauesckuti,
11.J1. Yebvuues, C. Kosanesckas, A.H.Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: [lemp |, wikona mamemamuueckux u HA8ULAYKUX
Hayk, pazsumue poccutickoeo ¢Groma, A.H Kpvinos. Kocmuueckas npoepamma u
M.B.Kenowviu.

AKCHOMBI IVIAHUMETPHUH 24.



4. TemaTn4yeckoe NJIAHMPOBAHHE
7 kaacc (70 gacoB)

Paszesnl Tembl Kou-Bo XapaKkTepucTUKA OCHOBHbIX BUI0B
Hacos AeATETbHOCTH yYeHHKA
(pao.
nporp.)
I'1aBa 1. HauanbHble 10  |OOBSACHATH, YTO TaKOE OTPE30K, JIyd, YroJI,
reoMeTpM4ecKue CBeJIeHHUs. Kakue  (GUIYpbl  Ha3bIBAOTCA
paBHBIMM, KaK  CpaBHUBAIOTCSI U
1-4 [IpsiMast 1 OTPE30K. 2 M3MEPSIIOTCS OTPE3KU M YTJIbI, YTO TaKoe
Jly4 u yron rpaayc v rpagycHas Mepa yriia, Kakol yrou
5-8 CpaBHEHHE OTPE3KOB K 1 HasblBACTCS  NMPAMBIM,  TIBIM,
TIoB OCTPBIM,  Pa3BEPHYTHIM, YTO TaKoe
cepelMHa OTpe3ka M OHCCEeKTpHuca yIia,
9-10 3 KaKW€ YIVIbl HAa3bIBAIOTCS CMEKHBIMH H
HIsMepeHne OTpe3KoE. KaKue BEPTUKAIBHBIMU; (HOPMYIUPOBATH U
Msmepenne yrios O00OCHOBBIBaTh  YTBEPXKICHUS O
11-13  [epnenauxynspbie 7 CBOMCTBaX CMEXHBIX W BEpPTHUKAJIbHBIX
[IPAMBIC VIJIOB;  OOBSCHSTH, Kakue  MpsSIMbIE
Ha3bIBAIOTCS MEPIECHIUKYJIIPHBIMH;
Pemerme 3a1a4 1 bopMyIUpOBaThH u 000CHOBBIBATh
KoHTponsHas pa6oTa 1 TBEP)KJICHUE O CBOMCTBE JIBYX MPAMbIX,
Nol «HaaismLe MEePICHIUKYJISIPHBIX K TpEeThel;
n300pakaTb W Ppacro3HaBaTh YKa3aHHBIC
[COMETPUICCKNC npocreiimme  GUIyphl HA YEPTEKAX;
CBCLCHU» pemiath 3ajadMd, CBsJ3aHHBICE C OJTHMHU
npocTediuMu (purypamu
I'nasa II. TpeyrojibHuKku 17  |OObsacHsaTh, Kakas (urypa Ha3bIBacTCs
TPEYTOJbHUKOM, YTO TAaKOE€ BEpILIUHBI,
14-15 TlepBrIil IpU3HAK 3 CTOPOHBI, YIJIBI U T[EpUMETP
paBCHCTBA TPEYrOJIbHUKA,  KaKOM  TPEYTOJIbHUK
TPEYT'OJIbHUKOB HA3bIBACTCSI PABHOOCIPEHHBIM U  KaKOU
16-18 3 PAaBHOCTOPOHHUM, KaKuW€ TPEYTrOJIbHUKHU
Menuansi, HA3bIBAIOTCS PaBHBIMM; HM300paXkaTb U
OHCCEKTPHCHI U pacrno3HaBaTh Ha yepTekax
BBICOTBI TPEYT'OJIbHUKA TPEYTOJbHUKA WU HUX  DJIEMEHTHI;
19-20  Bropoii 1 TpeTHii 4 (bopMyIUpOBaTh U JAOKAa3bIBATH TEOPEMBI O
[IPU3HAKH PABCHCTBA [IPU3HAKAaX pPAaBEHCTBA  TPEYTOJbHUKOB;
TPEYTOJIbHUKOB OOBSACHATD, 4TO Ha3bIBACTCS
21-23  |Pemenue 3ama4 Ha 3 |[mepHeHIUKYJIApOM, HPOBEASHHBIM M3
[IOCTPOCHUE AHHOM TOYKM K JIAaHHOM  MPSIMOW;
2.5 Pemenue 3anay 3 (opMyIMpOBAaTh U IOKa3bIBATH TEOPEMY O




KonTponbHas pabota
Ne2 «TpeyroabHUKI»

MNEePHEHANKYJISIpE K MPsSMOH; OOBICHSTH,
KAKUE OTPE3KHM HA3bIBAIOTCS MEIAUaHOM,
OMCCEKTPUCO U BBICOTOW TPEYTOJIbHUKA;
bopMyIupOBaTh U JAOKa3bIBATH TEOPEMBI O
CBOMCTBax pPaBHOOEIPEHHOTO
TPEYTOJIbHUKA; pemarhb 3a/1auu,
CBA3aHHBIE C TMPU3HAKaMU PABEHCTBA
TPEYTOJIBHIUKOB u CBOMCTBaMH
PaBHOOEIPEHHOTO TPEYTOJbHUKA;
dbopmynHrpoBaTh ONPEAECITICHUE
OKPY>KHOCTH; OOBSICHSATH, YTO TaKOE IICHTP,
paauyc, XopaaHu TUaMETP
OKPY>XKHOCTH;  pemaTh  MPOCTCUIITNE
3aJlayd Ha MOCTpOEHHUE (MOCTPOCHHE YIJIa,
PaBHOTO JTAHHOMY, IIOCTPOEHUE
OHCCEKTPUCHI yTia, MOCTpOEHUE
MePIEHANKYISIPHBIX MPSIMBIX,
[OCTPOCHUE CEpPEAMHBl OTpe3ka) U Ooiee
CJIOXKHBIE 3ajiauu, HCIIOJIb3YIOIIHE
yKa3aHHBIE [MPOCTEHIINE; COMOCTABISAThH
MOJIyYeHHBIN pe3yJIbTaT C YCIOBUEM 33/1a4H;
aHAIM3UPOBATh  BO3MOJKHBIE
ciyyau

I'naga I11. ITapajieabHble

npsiMble

13

DopMyIMpOBaTh ONIPEIEIICHUE
napayiebHbIX OPSIMBIX; OOBACHATH C
[IOMOLIBIO  PUCYHKA, Kakue  yIIbI,

24-26

[Ipr3Haku
[apaJJIeIbHOCTH
MPSIMBIX JIBYX
PSIMBIX

oOpa3oBaHHbIE TIPH TEPECEUCHUU JBYX
MPSMBIX CEKYILUEW, HA3bIBAIOTCS HAKPECT
NeKAMMA, KakKue OJHOCTOPOHHUMHU U
KaKue COOTBETCTBEHHBIMU,;

27-30

Akcuoma
MapaJICTIbHOCTH
MPSIMBIX

(dbopMyMpoBaTh U JOKa3bIBaTh TEOPEMBI,
BBIPAXKAIOIINE TPU3HAKKU MAPAJIIENBHOCTH|
NBYX MPAMBIX; OOBACHATb, YTO TAaKOE

Pemmenne 3amau

AKCHOMBI T'COMCTPHUHU N KAKUC dKCHUOMBEI YIKC
HUCIIOJIB30BaJINCh paHee;

KoHTposibHas padoTta
No3 «IlapannenbHbie
MPSIMBIC)

dbopMyIMpoOBaTh aKCUOMY MapaljieIbHbIX
MPSIMBIX W BBIBOJAUTH CJEJCTBHUS U3 HEE;
dbopMyIMpOBaTh U JI0KA3bIBaTh TEOPEMBI O
CBOMCTBax napasuiesIbHbIX PSIMBIX,
oOpaTHbIE TeopemMaM O MPHU3HAKAX
MapauieIbHOCTH, CBSI3aHHBIX C HAKPECT]
NexKAIUMU, COOTBETCTBEHHBIMU u
OJHOCTOPOHHUMH YyTJIaMH, B CBSI3U C 3TUM
OOBSCHATH, UYTO TaKOe YCIOBHUE W
3AKIIOYEHUE TEOpPEMBbI, Kakas TeopemMa

Ha3bIBACTCA O6paTHOﬁ IO OTHOIICHHIO K




MaHHOW Teopeme; OOBACHITh, B UYEM
3aKJIIOYAETCS METOJ J0Ka3aTelbCTBa OT

[IPOTUBHOI'O: dbopMynupoBaTh 51
OKa3plBaTh TEOpPEMBI 00 yryax cC
COOTBETCTBEHHO  MAPAJUICIABHBIMU WU
[IEPIICHIUKYJIAPHBIMA CTOPOHAMU;
[IPUBOJUTHL IIPUMEPBI  HUCIOJIb30BAHUS
OTOTO0  METOJA; pelIaTh 3a1a4u Ha

BBIYVCIICHUE, JI0Ka3aTeIbCTBO u
[IOCTPOECHHUE, CBSI3aHHBIC Cc

[apauiCJIbHBIMU IIPAMBIMHA

I'naBa IV. CooTHoIeHUA 20  |®opmynupoBaTh M JTOKa3bIBaTh TEOPEMY O
MEXKAYy CTOPOHAMH M yIrJIaMH CYMMC YTJIOB TPCYTOJIbHHUKA U e€ CIeaCTBUE
TpeyrobHAKa 0 BHEILIHEM yrie
TPEYTrOJIbHUKA, IIPOBOJIUTH
31-32 Cymma yIJI0B 3 KJIacCCU(UKAIIUIO  TPEYTOJbHUKOB  I10
TPEYrOIbHUKA yriaM; GOopMyJIMpoBaTh M JJOKa3bIBATh
33-34 COOTHOIIEHUS MEKIY 3 TeoOpeMy O COOTHOILICHUAX  MEXKIY
CTOPOHAMH 1 yTJIaMH CTOPOHAMH UM  YIJIaMH  TPEYTrOJIbHUKA
TPeyTONBHIKA (mpsimoe U 06paTH0? YTBEPKICHUS) H
CIeACTBUA W3  HEE, TeopeMy O
HEPABEHCTBE TPEYTrOJIbHUKA;
KouTpobHas pabota 1 cpopMyanolsaTb Y JOKa3bIBATh TEOPEMBI O
Nod «Co0THOLICHIS CBOMCTBAX IpAMOYTOJBHBIX
TPEYrOJIbHUKOB (IpsIMOYTOJTBHBIHN
MEKAY CTOpOHAMH 1 TpeyroNbHUK ¢ yriaom 30°, HpHU3HAKK
yrjiaMu TpEyroJbHHUKa» paBEeHCTBa PSIMOYTOJIBHBIX
TPEYTOJbHUKOB); dbopmMyIHpOBaThH
ONPENEIEHUS] PACCTOSIHUA OT TOYKH JO
35-36  [IpsmoyronbHbIe 4 MPSIMOU, pPacCTOSHUS MEXKY
TPEYrOJIbHUKHU MapajuleIbHbIMU  TPSIMBIMU;,  pellaTh
3a7]a4M Ha BBIYMCIICHMS, JOKAa3aTeIbCTBO U
38-39  [loctpoenmue 4 IIOCTPOEHHE, CBSA3aHHBIE c
TPpEYrojJbHIKa 1o COOTHONIICHUSIMH MEXKIY CTOPOHAMH H
TPEM JJIEMEHTaM yrjlaMd TPEYTrOJbHUKA W  PACCTOSHUEM
MEXIY MapaJUICIbHBIMUA TPAMBIMHU, TIPU
Pemenne 3ana4 4 HEOOXOJAMMOCTA  MPOBOJUTH MO  XOAY
pEILICHUsI JOTOJHUTEIbHBIE TOCTPOCHUS,
KoHTposbHas paboTta 1

N5 «IIpsitmoyronbHbIE
TPEYTOJIbHUKHU.
[TocTpoeHue
TPEYTOJIbHUKOBY

COIIOCTAaBJIATDH HOJ'Iy‘—IGHHBIfI pe3yjibTar ¢

yCIOBMEM  3aJa4yd, B 3aJadax Ha
[IOCTPOCHUE  HCCIIENOBATH  BO3MOXKHBIE
clly4yau




[loBTOpenue. Penrenue 3agau
1.  IloBTOpeHue no Teme
"HauyanbHble reOMETpUYECKHE
cBeneHud"”

2.  IloBropenue mo Teme
"IIpu3Haku paBeHCTBA
TPEYTOJIbHUKOB.
PaBHOOCIPEHHBIN TPEYTOIBLHUK"
3.  IloBTopeHue o Teme
"[TapamiensHblie npsMblie"

4.  IloBTOpeHue no teme
"COOTHOIIECHUS MEXTY
CTOPOHAMH M YIJIAMH
TPEYTOJIbHUKA

[loBTOpeHune o TeMe "3agaun HaA
OCTPOEHUE

10

CTposAT JOruyeckue UEenH PacCyXACHUM.
[IpenBocxumaoT pe3yiabTaT U  YPOBEHb
ycBoeHUs1 (Kakoii Oymer pe3yabTar?).
YMEIoT ciylmate M CHbIIATh APYr Jpyra.
Bb1ABUTalOT 1 OOOCHOBBIBAIOT THUIIOTE3BI,
peiaraT cocoob! uX npoBepku. CTaBsT
y4eOHYI0 3a/7ayy Ha OCHOBE COOTHECEHHUS
TOT'0, YTO YK€ U3BECTHO U YCBOEHO, U TOTO,
4YTO €Ille€ HEU3BECTHO. Pa3BuBalOT ymeHue
MHTETPUPOBATHCS B TPYIINY CBEPCTHHUKOB

u CTPOUTD
[MPONYKTUBHOE  B3aWMOJCHUCTBHE  CO
CBEPCTHUKAMHU U B3POCIIBIMU
CaMOCTOSTENBHO CO31AI0T AJITOPUTMBI
NESTEIILHOCTH TIPH PEIICHUH TTPoOieM

TBOPYECKOTO 5 IIOMCKOBOT'O
xapakTepa. [Tonumaror BO3MOYKHOCTbD
pa3IUIHBIX TOUYEK 3peHus, HE
COBITaJAIOIIUX c COOCTBEHHOM.
OCo3HaHHO W  TPOHM3BOJIBHO  CTPOST
pCUCBBIC BBICKA3bIBAHHS B YCTHOW H

nucbMeHHON ¢opme. Crnuyaior cnocob u
pe3yJbTAaT CBOMX JIEWUCTBUM C 3alaHHBIM
ATAJOHOM, OOHAPYKUBAIOT OTKJIOHECHUS H
OTJIMYMSL OT ITAJOHA. YMEKT C MOMOIIBIO
BOIIPOCOB ~ JTOOBIBATh  HEJIOCTAIOLILYIO

uHpopmanuio.  BriOupator  Haumbosee

h(PekTUBHBIE CITOCOOBI PEIlICHUs 3a/1aud B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA.
BHOCAT KOppEeKTHBBI M JOINOJHEHHUS B
coco0 CcBOMX JIEWCTBHMM B  Ciyyae
PACXOXKICHUS ATaJIOHA, peatbHOTro

JIEVCTBHS U €r0 IPOAYKTA.

[IposiBASIIOT ~ TOTOBHOCTH  aJI€KBATHO

pearmpoBaTh  Ha  HYXIbl  JIPYTHX,

OKa3bIBaTh TIOMOIIb M HMOIMOHAJIBHYIO
MOICPKKY MapTHEPAM.

Oco3HaHHO ¥ POU3BOJILHO CTPOSIT
peueBbl€ BBICKA3bIBaHWSA B IMHCbMEHHOU
dbopme.

Oco3HalOT  KayecTBO M YPOBEHb
YCBOEHMUS.

[[punepXkMBarOTCST MOPATBbHO-ITHYECKUX U
TICUXOJIOTHYECKUX MIPUHIIAIIOB

OOIIEHUSI U COTPYTHUYECTBA.




UTOroO: 70
8 ki1acce (70 yacoB)
Pa3jenbl Tembl Kou-Bo XapaKkTepucTHKAa OCHOBHBIX BUA0B
1acos AeATEeJbHOCTH YYeHUKA
(pao.
nporp.)
I'1aBa V. YerhlpexyrojbHUKH 14  |OGpsacHATH, YTO  TakKoe  JIOMaHad,
40-42 2 MHOTOYTOJIBHUK, €r0 BEPIITUHBI, CMEKHBIC
MHOrOyroJIbHUK!
CTOPOHBI, JWAroHalW, W300paKaTh W
- acmo3HaBaTh ~ MHOTOYTOJBHUKH  Ha
43-45 [TapannenorpamMmm u 6 P y
panenus JepTeKax; IMOKa3bIBaTh AJIEMEHTHI MHOTO
roJIbHUKA €ro  BHYTPEHHIOIO U
46-48  [[IpsAMOYTONBHUK, 4 Y ’ yp
BHEIIIHIOK ~ oOnactu;  (HopMyJIupoBaTh
om0, KBajipar
OmpeIeJICHHUE BBITTYKJIOTO
Pemenne 3amaa 1 )
MHOTOYTOJIbHUKA; MU300paxkarthb u

pPacno3HaBaTh BBIIYKJIBIE W HEBBITYKIIbIE
MHOTOYTOJIbHUKY;  (hOpMyIMpoOBaTh U

TOKa3bIBaTh YTBEPKIAEHUS O CyMME YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA U CyMME €ro
BHEIIHUX  YIJIOB; OOBACHSATH, KakKHe
CTOPOHBI (BEPIUMHBI) YETHIPEXYTOJIbHUKA

HA3BIBAFOTCS ITPOTHUBOITOJIOKHBIMH,
dhopmyHrpoBaTh OTIpeICIICHUS
napauiesiorpaMma, TpaneIuu,

paBHOOENIPEHHON W TPSAMOYTOJIbHOU
Tpamenui, NOpsIMOYrojJbHUKa, poMoOa,
KBaJpaTa; N300paXkaTh M pacro3HaBaTh ITH
YeTHIPEXYTOJBHUKH;  (OPMYTUPOBATh H
TOKa3bIBaTh YTBEPKACHUS 00 UX CBOMCTBAX
W [pU3HaKax; pemarb 3aJa4d  Ha

BBIYKCIICHHE, JI0KAa3aTeIbCTBO U
MOCTPOEHUE, CBSI3AHHBIE C 3THUMH BHUIAMH
YEeTHIPEXYTOJbHUKOB; OOBSICHATh, KAKHE JIBE
TOYKM  HA3bIBAIOTCA  CUMMETPUYHBIMU
OTHOCUTEIBHO MPSAMOM (TOYKH), B KaKOM
ciyuae durypa Ha3bIBACTCS
CUMMETPUYHOU  OTHOCUTEJIBHO  INPSIMOM
(TOUKM) W 4YTO Takoe Oocb (LEHTP)
CUMMETPHUH burypsi; MPUBOIUTH
npuMepsl  puryp, 00JamaAMUX  OCEBOM
(ueHTpanbHOI) CHUMMETpPUEH, a TakKxKe
MpUMEpPbl  OCEBOM U IEHTPaJIbHOU

CUMMETPUA B OKpYXawueh  Hac




00CTaHOBKE
KonTponbHas pabota 1
Nel
«MHOTOYTOJBLHUKINY
I'nasa VI. Ilnomans 14 |O0bsAcCHATSH, KaK TIPOU3BOIUTCS
49-51  [[Inomansp o [H3MepeHHe TUIOmazell MHOTOYTONLHHKOB,
MHOTOYTOJIbHUKA KaKHE€ MHOTOYTOJIbHUKHA  HA3bIBAOTCS
52-54  [[lnomans PaBHOBEIUKHMHU " KaKue
napasuiesiorpamma, 5 PaBHOCOCTABJICHHBIMU; dbopMyIMpoBaTH
TPEYTroJIbHUKA U OCHOBHBIC  CBOWMCTBa  IUIOIIAJACH U
Tparneuuu BBEIBOAUTh C MX TIOMOIIBIO  (HOPMYIIBI
55-57  [Teopema Iludaropa 3 TI0MA e MPSAMOYTOJIbHHKA,
napasuiesiorpamma, TPEYTOJIbHHKA,
Pemenne 3aaq 2 rpamenuu; (GopMyIHpOBaTh u
TOKa3blBaTh TeopeMy 00  OTHOIICHUU
KoHTposibHas padoTta 1 .
MJI0IIAJeH TPEYroJbHUKOB, MUMEIOUIUX IO
No2 «Ilmomazby paBHOMY  yray;  (GOpMyIMpOBaTb U
nmoka3piBaTh ~ TeopeMy  Iludaropa wu
oOpaTHYlO €#l; BBIBOJUTH  (OpMYyITy
['epona g momWaAn  TPEYTrOJIbHUKA;
pemarh 3adadd = Ha  BBIUHCICHUE U
TOKa3aTeIbCTBO, CBSI3aHHBIC C
dbopmysamMu  mIom@Aei U TEOpeMoi
[Tudaropa
I'naBa VII. ITogoOHBIE 19 OOBACHATH TOHSITHE
TPEYroJbHUKH MPOTOPIIMOHAIEHOCTH OTPE3KOB;
58-60 Onpenenenue dbopMyIMpOBaTh ONpEICICHUs] T0T00HBIX
MOJ0OHBIX 2 TPEYroJbHUKOB u ko3 dunmreHTa
TPEYTOJbHUKOB moao0ust; (GopMyaupoBaTh M JIOKA3hIBAThH
61-63  |[Ipu3HaKKM MOZOOHBIX 5 [feOpeMbL: 00 OTHOLIEHUY IIoIAeN
TPEYTOJIbHIUKOB MOJOOHBIX TPEYrOJBHUKOB, O TMPHU3HAKAX
KoHTtponbsHas paboTa 1 Mo00Us TPEYTOJIbHUKOB, O CPEIHEN JIMHUU
No3 «IlomoOHEbIE TPCYroJIbHHUKAa, O IEPECCUYCHMHU MEIHaH
TPCYTOJIbHUKH TPCYTrOJIbHUKA, o
54-67 [IpumeHeHue noaoous 7 [TPOTIOPIIUOHAJIBHBIX OTpE3Kax B
K MPAMOYTOJIEHOM TPEYTOJIbHHKE;
I0Ka3aTeNbCTBY OOBSCHSTH, YTO TAaKOE€ METOJ I10J100usd B
TEOPEM M PCIICHHIO 3ajlayaX Ha TIOCTPOCHHE, W TPUBOIUTH
3amau MpUMEpbl TPUMEHEHHUS O3TOT0  METOJa;
68-69 3 OOBSCHATH, KaK MOXXHO HCIIOJIb30BaTh
COOTHOIIECHUS MEXIY CBOMCTBA HOI[06HBIX TPCYI'OJIbHUKOB B
CTOPOHAMH U YIIIaMH N3MEPUTEILHBIX paboTax Ha MECTHOCTH;
PSAMOYTOJIEHOTO O0OBACHATH, KaK BBECTH ITOHSITHE MHOA00MS
TPEYrOJIbHUKA JLJTSA IMPON3BOJIBHBIX (l)I/Il"yp,
KoHTpoJsibHast pabota 1 (opmympoBath ONPENICJICHAC n




Ne4  «IIpumeHeHune
MO00MS K PEIICHHUIO
3a1au»

WUTIOCTPUPOBATh  TOHATHUS  CHUHYCA,
KOCHMHYyca M TaHIeHca OCTpOro yria
MPSIMOYTOJILHOTO TPEYTOJbHUKA;
BBIBOJIUTH OCHOBHOE
TPUTOHOMETPUYECKOE  TOXKACCTBO  H
3HAYCHUS CHHYCa, KOCUHYCa M TaHTeHCca JIs
yrioB  30°, 45°, 60°;, pewmars 3amauu,
CBSI3aHHBIC C TI0J00HMEM TPEYroJHLHUKOB,

IS BBIYMCIICHUS 3HaA4YCHUH
TPUTOHOMETPUYECKUX GyHKIUH
MCII0JIb30BaTh KOMITbIOTEPHBIE
[IPOTrPaMMBbl
I'nasa VIII. Oxkpy:xHOCTH 17 |MccnemoBaTh B3aUMHOE  PACIIOJIOXKCHHE
70-71  [KacarenbHas K 3 OpsIMOM U OKPYXKHOCTH; (OPMYJIMPOBATH
OKPY’KHOCTH ONpEICIICHHE KacaTeJIbHON K
72-73  |lleHTpanbHbBIC u 4 OKPYHOCTH; dhopMyIHpOBaTh u
BIIMICAHHBIE YTJIbI JIOKa3bIBaTb  TEOPEMBI: O  CBOMCTBE
74-76  |[Yetsipe 3 KacaTeIbHOM, O NMPU3HAKE KacaTelbHOU, 00
3amMeYaTeIbHbIE TOUKU OTpe3KaxX KacaTeIbHBIX, NPOBEIEHHBIX W3
TPEYTOJIbHUKA OJHOM  TOUYKH;  (HOPMYIHPOBAThH
Brucannas, u 4 [MOHATHS  LEHTPaJbHOIO  ylila |
OmHMCcaHHas PafyCHOM MeEpbl JIyI'M  OKPYKHOCTH;
OKPY>KHOCTE (GopMyIUpOBaTh U JOKA3bIBATh TEOPEMBI: O
Pemenme 3a1a4 ) BIIICAHHOM YTJIE, O IPOU3BEICHUH OTPE3KOB
KoHTposibHas padoTta 1 HTEPECCRAIOMIMXCA XOPL;

Ne5 «OxpyKHOCTBY

dbopMyIHpoBaTh U JOKa3bIBaTh TEOPEMBI,
CBSI3AHHBIE C 3aMEYaTEJIbHBIMU TOYKAMU
TPEYTOJIbHUKA: O OMCCEKTPUCE yIiia M, Kak
CIIEACTBUE, 0  IEepeceueHUuu
OUCCEKTPUC TPEYTOJIbHUKA; 0
CEPEIMHHOM INEPIEHANUKYISPE K OTPE3KY H,
KaK CJICJICTBUE, O IEPECEUCHUN CEPEANHHBIX
MEPIIEHAUKYJISIPOB K
CTOPOHAM TPEYIOJbHHUKA; O MEPECEUYCHUU
BHICOT  TPEYroJibHUKA;, (OPMYJIHPOBATH
OIPENICIIEHNUS] OKPY)KHOCTEM, BIIMCAHHOW B
MHOTOYTOJIbHUK W ONHUCAHHOW  OKOJIO
MHOTOYTOJIbHUKA;  (OpMYyJIHpOBaTh U
TOKa3bIBaTh TEOPEMBI: 00 OKpPY>KHOCTH,

BIIICAHHOM B TPEYrOJIbHUK; 00
OKPYKHOCTH, ONIMCAHHOMN OKOJI0
TPEYTrOJbHHUKA; O CBOWCTBE CTOPOH
ONMCAaHHOI'O  YETBIPEXYTOJIbBHUKA;, O
CBOMCTBE YIJIOB BIIMCAHHOI'O YETBIPEX
YI'OJIbHUKA; pemwlate  3axadu Ha
BBIYMCIICHUE, JI0KA3aTeIbCTBO u




IMOCTPOCHUEC, CBA3AHHBLIC C OKPYXXHOCTBIO,

BITMCAHHBIMU u ONMHCAHHBIMU
TPEYTOJIbHUKAMU u
YEeTHIPEXYTOJIbHUKAMMU; UCCJIEI0BATh
CBOMCTBa KOH(Urypanuii, CBSI3aHHBIX C
OKPY>KHOCTBIO, C MTOMOILBIO

KOMITBIOTEPHBIX MTPOrPaMM

CTposAT JIOTWYECKUE MU PaCCYIKICHH.
[TpenBOCXHIAIOT pe3yibTaT W YPOBEHD
yCBOEHUS (Kakoi OyneT pe3ynbrart?).
YMEIOT caymaTh W CbIaTh APYT Jpyra.
BbIIBUTalOT U OOOCHOBBIBAIOT THIIOTE3BI,
Npe/IararoT CocoObl UX MPOBEPKH.
CraBar y4eOHYIO 3amady Ha OCHOBE
COOTHECEHHSI TOTO, YTO YK€ H3BECTHO U
YCBOEHO, ¥ TOTO, YTO €IIIe HEU3BECTHO.
Pa3BUBaIOT yMEHHE WHTCTPUPOBATHCS B

rpyniny  CBEPCTHUKOB M CTPOUTH
[loBTOpenue. Pemienue 3agau .
MPOJYKTUBHOE  B3aUMOJCICTBUE  CO
CBEPCTHUKAMH U B3POCIIBIMH.
[loBTOpEHNE 10 TemMe
i CaMOCTOSTENBHO ~ CO3JAIOT  AJITOPUTMBI
«HeThIpEXYTOJIbHUKINY.
NEeATEIbHOCTH TPU  PEHIEHUH MpoOJeM
[loBTOpEHNE 10 TemMe
TBOPYECKOT'0 ¥ MOUCKOBOT'O XapakTepa.
«IImomanby.
6 u [[IToHHMarOT BO3MOKHOCTh PA3JIMYHBIX TOUEK
[loBTOpEHUE 1o TeME .
3pEHUs, HE COBIMAJAIONINX C COOCTBEHHO.
«ITomobue TPEYTOJIbHUKOB.
Oco3HaHHO u
OKpYy>KHOCTB.
[IPOU3BOJIBHO CTPOSAT pedeBble
[loBTOpEHME o TeEME N .
BBICKA3bIBAHUS B YCTHOM M NHCBMEHHOU
«ITomobue TPEYTOJIbHHUKOB.
dopme. CnmyaroT crmocod W pe3yyibTar
OKpyX HOCTb». . N
CBOMX JEWCTBUM C 3aJaHHBIM 3TAJIOHOM,
O0OHapy’>KMBAIOT OTKJIOHEHUS U OTIUYUS OT
STAJIOHA. YMEIT C [OMOIILIO
BOIIPOCOB  J0OBIBaTh  HEAOCTAIOIIYIO
uH(popmanuio. BeiOuparor  HaumbOolee
h(ddexTuBHBIE CIOCOOBI PEIICHUS 3aJa4H B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHM.
BHOCAT KOppPEKTHBBI W JIONOJHEHUS B
cnoco®d CBOMX JEWCTBMA B  cllydae
pPacXOXIEHUS  JTAJIOHA, peanbHOro
JICVICTBHS M €r0 IPOJYKTA.
UTOIO: 70
9 kiacc (68 yacoB)
Pa3ziesnt Tembl Ko.1-Bo XapaKTepuUCTHKA OCHOBHBIX BH/10B
yacoB




(pao.
nporp.)

ACATECJIBbHOCTH YYCHUKA

I'nasa IX. BexTopbl

DopMyIUpPOBATH ONPEAECITICHUS u
WJUTIOCTPUPOBATH TTOHATUS BEKTOpPA, €ro

79-81 2  |IMHBI, KOJUIMHEApHBIX W  PaBHBIX
[lonsTue BekTOpa BCKTOPOB,  MOTHUBHMPOBATh  BBEICHHE
82-85 T ORCOrIC 7 2 MOHSATUNW M  JICUCTBUM, CBS3aHHBIX C
BEKTOPAMH, COOTBETCTBYIOIIUMHU
BOIMUTAHNC BCKTOPOB npUMepamy, OTHOCSIIUMUCS K
86-88 2 (Gu3MYECKUM  BEKTOPHBIM  BEITUYHMHAM;
YMHOMEHHE  BEKTOpa [IPUMEHATH BEKTOPHI M JACHCTBHUS Hal HUMH
Ha qrCJI0. [IpY PELIEHNH T€OMETPHIECKUX 3a1aU
[I[puMeHEHNE BEKTOPOB
K PEIICHUIO 33124
Pemenne 3amau 1
KoHTposbHas pabota 1
Nel «BekTtopb»
I'naBa X. MeTtoa koopauHat 10 OOBACHATP U WLIIOCTPUPOBATH TOHSATHUS
MPSIMOYTOJIBHOM ~ CHUCTEMbl  KOOpJMHAT,
89-90 KOODIMHATEI BEKTOA 2 KOOpPAMHAT TOYKH W KOOPJHUHAT BEKTOPA;
BBIBOJAUTH M KCIOJB30BATh NMPU PEIICHUU
91-92 [Ipocrenime 3a1a4u B 2 3amay  (HOpMYJIbI  KOOPAMHAT CEPEIUHBI
KoopAnHaTax OTpe3Ka, UIMHBI BEKTOpa, pPacCTOSAHUSA
93-96  |YpaBHenwus 3  Mexay JByMs TOYKAMH, ypaBHEHHS
OKPYIKHOCTH OKPYKHOCTH U IIPSIMOM
Pewienue 3anau 2
KoHTposnbHas paboTta 1
No2 «Meton
KOOPJIMHATY
I'naBa XI. CooTHOUIEHHS @®opMyIMpOBaTH M WILIOCTPUPOBATH
MEKAYy CTOPOHAMU H yIJIaMu OIIpEIEIICHUS CHUHYCa, KOCHHYCa,
TpeyroibHuka. CkajsipHoe 11 |ranrenca u xotanrenca yrios ot 0 1o 180°;
npou3sBe/eHNe BEKTOPOB BBIBOJIUTH OCHOBHOE
TPUTOHOMETPUUECKOE  TOXIECTBO  H
97-99  |Cunyc, KocuHYyC, dbopmynel puBeneHus; GOpMyIUPOBATH U
TAHI'€HC, KOTAHI€HC 3  |moKa3bIBaTh  TEOPEMBI  CHHYCOB U
yraa KOCHHYCOB, MPUMEHSITh WX TMPU PEIICHUH
100 TPEYTrOJbHUKOB; OOBSICHSTH, KaK
104 CooTHOLIEHUST MEXKTY 4  [AcmomB3yIOTCS TPUTOHOMETPUYECKHE
CTOPOHaMH U YTJIaMU dbopMyIBIl B M3MEPUTEIBHBIX paboTax Ha
TPEYTOJIbHAKA MECTHOCTH; bopMyIUpOBATH
105 CkasipHOE 2 OTpEJICICHUS yIJIa MEXAy BEKTOpaMHU H
108 MpOM3BEICHNE CKaJSIPHOTO  TPOU3BEACHHUS  BEKTOPOB;
BEKTOPOB BBIBOJIUTH bopmyiry CKaJISIPHOTO




MPOU3BEICHUS yepes KOOPAMHATHI
BEKTOPOB; dbopMynupoBaTh U
00OCHOBBIBaTh YTBEPKIACHHE O CBOMCTBax
CKaJIAPHOTO TNPOM3BEACHUS; HCIOIb30BAThH
CKaJIIPHOE TIPOM3BEIECHUE BEKTOPOB IIpU
CIICHUH 33724

Pewmenue 3amau 1
1
KoHnTponbHas padoTa
Ne3 «CooTHoIEHNE
MEXIY CTOPOHAMU U
YIJIAMU TPEYTOJIbHUKA
I'naBa XII. luinna okpyxHOCTH DopmMyIMpoBaTh OIIPEIECIICHUE
U IUI0IIA/Ib KPyra MPaBUIBLHOTO MHOT'OyTOJIbHUKA;
12 | bopMymnupoBaTh U TOKa3bIBATH TEOPEMBI 00
OKPYKHOCTSIX, ONMCAHHOU OKOJIO
[IPaBUIBHOTO MHOTOyTOJIbHUKA U
109 [[paBrIbHBIC 4 BIIMCAHHOM B  HETO, BBIBOAUTH |
113 MHOTOYTOJIbHUKHU MCII0JIB30BaTh (OPMYJIbl JJII BBIYMCIICHUS
114 JImnHa OKpyKHOCTH U 4 [JIOIIAAA IIPABWJIBHOTO MHOTI'OYTOJIbHHUKA,
116 MJI0IIA/Ib KpyTa €ro CTOPOHBl W paadyca BIHUCAHHOU
Pemenue 3anau 3 OKPYKHOCTHM;  pemarb  3aJadyd  Ha
OCTPOEHUE MpaBUIIbHBIX
KonTponbHas pabora 1 MHOTOYTOJIbHUKOB; OOBSCHATH MOHATHS
Ned «JlnnuHa JUTHHBI OKPY)KHOCTH M IUTOMIaaH KpyTa;
OKPY’KHOCTHA u BBIBOAUTH (POPMYJbl JJIS  BBIYUCICHUS
[UI0IaaAb Kpyra» JJIUHBI OKPYKHOCTH M  JJHMHBI JOYyIH,
MIOIAAM Kpyra ¥ IUIOIIAad KpPYroBOTO
CEKTOpa; MPUMEHATh 3T (QOpMyJbl MpHU
CLICHUM 3a1a4
I'nasa XIII. /IBu:xeHue OOBSACHSTH, YTO TAKOE MHOTOTPAHHUK, €r0
8 rpany, péopa, BEpUIMHBI, TUArOHAIIN, KAKOU
MHOTOTPaHHHK Ha3bIBAETCS
117 [loHATHE NBUKEHUA 3 BBIITYKJIBIM, 4YTO Tako€ N-yrojbHas
119 npu3Ma, €€ OCHOBaHHWS, OOKOBBIE TPAaHU H
120 [TapannenbHbIN 3 OOKOBBIC pEopa, Kakas rpusMa
121 [IEPEHOC ¥ TOBOPOT Ha3bIBACTCA NPSIMOM M KakKas HAKJIOHHOM,
Penrenue 3a1au 1 YTO TAaKOE€ BBICOTA IPU3MBI, Kakas Mpu3Ma
KOHTpOIEHAA paoTa 1 HAa3bIBACTCS NapAJUIENECNUNEIOM M KAKOU

NoS «/IBrkeHHE»

MapaIeIIeIuIe T HAa3bIBACTCSA
MPSIMOYTOJIbHBIM;, (D OPMYyJIHpOBaTh |
000CHOBBIBaTh YTBEP)KJICHHUS O CBOMCTBE
MUaroHalie  mapajuielienunesa M o o
KBaJpare JAuaroHaid MOpsIMOYTOJIbHOTO

MapaJICICIIUIICaa, 06’LHCHHTB, 4TO TaKOC




00bEM  MHOTOTPAHHMKA, BBIBOJUTH (C
MOMOIILBIO NpUHIUIIA KaBanbepn)
dbopmysny  00béMa  MPSAMOYTOJBHOTO
napajuienenunena; OOBICHATh, KaKOU
MHOTOTPAHHUK HA3bIBACTCA IMHPAMUIOMN,
YTO TaKOE€ OCHOBAHUWE, BEPIIMHA, OOKOBBIC
rpaHy, OOKOBble PpEOpa U  BBICOTA
MUpamMUbl, Kakas MUpaMua Ha3bIBACTCS
MpaBWIBHOM, dYTO  Takoe amnodema
MpaBUILHOW  MHPAMUIBI, TPUBOIUTH
dbopmyiry o0bEMa TUpaMUIBI; OOBSICHATH,
KAKO€ TEJIO HA3bIBACTCS LMJIWHIPOM, YTO
TaKo€ €ro OCh, BHICOTA, OCHOBAHUS, PAJINYC,
OokoBas MOBEPXHOCTD,
oOpasyrormue, pa3BEpPTKa O00KOBOI
MOBEPXHOCTH, KakuMu  (opmysiaMu
BBIpAXKaIOTCSl 00BEM U IUIONIaAL OOKOBOI
MOBEPXHOCTH  IWJIMHAPA; OOBSICHATH,
KaKO€ TEJI0 Ha3bIBACTCS KOHYCOM, YTO TAKOE
€ro och, BBICOTA, OCHOBaHHWE, OOKOBas
MMOBEPXHOCTh,  00Opasyronue,
pa3BEPTKA O00KOBOM MMOBEPXHOCTH,
KakKuMU (OpPMyJIaMU BBIPAKAIOTCS 00BEM
KOHYyCa u IO O0oKOBOM
MOBEPXHOCTH; OOBSCHSTD, KaKas
MOBEPXHOCTh Ha3bIBaeTcsa c(hepoil) u Kakoe
TEJI0 HAa3bIBACTCS IIAPOM, UTO TAKOE PAJINyC
u  nuamerp cdepbl  (mmapa), KaKUMH
dbopMmynaMu BbIpaKaroTCd O0BEM IIapa H
MJI0111a1b cdepsr; n300paxaTh u
pacmo3HaBaTh Ha PHUCYHKax IMPHU3MY,
napauielenunea, TUpaMuay, YIAHID,
KOHYC, IIap

I'nasa XIV. HauaabHble

CBCACHHUA U3 CTCPECOMETPHUHA

OOBICHATH, YTO TAKOE MHOTOIPAHHHK, €rO
rpanu, péopa, BEpUIMHBI, TUArOHAIIN, KAKOU
MHOT'OIrPaHHUK Ha3bIBACTCS
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MHororpanHuKH

BBITTYKJIBIM, YTO TaKO€ N-yTojbHas MpuU3Ma,
e€ ocHOBaHHUs, OOKOBBIE TPAaHU M OOKOBBIC
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Tena 1 MOBEPXHOCTHU
BpAILICHUSA

pEopa, Kakast npusma
HA3bIBACTCA NPSIMOW M KakKash HAKIOHHOW,
YTO TAKOE BHICOTA MPHU3MBbI, Kakas MpU3Ma
Ha3bIBACTCA MapajuieNIeNUNe oM U Kakon
rapasuiesIeIune HAa3bIBAETCA
MPSIMOYTOJIbHBIM;, (D OPMYyJIMpOBaTh |
000CHOBBIBaTh YTBEPXKICHUS O CBOMCTBE

MaroHajaeu napaJuICICIuIcaa )41 0




KBaJpaTe JAUAroHaldu  MPSIMOYTOJIBHOTO
napajuienenuneaa; OObsICHATh, UYTO TaKOe
00BEM MHOIOTpPaHHUKA; BBIBOJIUTH (C
MOMOIIBIO NpUHIUIIA KaBanbepn)
dbopmysry  00béMa  TIPSAMOYTOJIBHOTO
napajuienenuneaa; OOBACHATh, KaKou
MHOTOTPAHHHK HA3bIBACTCA IMHPAMUIIOMN,
YTO TaKOE€ OCHOBAHUWE, BEPIIMHA, OOKOBHIC
rpaHu, OOKOBble pEOpa U  BBICOTA
MUpaMUbl, Kakas MHpaMua Ha3bIBACTCS
MpaBWJIBHOM, dYTO Takoe  amnodema
MpPaBUILHOW  MHPAMUIBI, TPUBOIUTH
dbopmyiry o0bEMa TUpaMUIbI; OOBSICHATH,
KAKO€ TEJIO HAa3bIBACTCS LMJIMHIPOM, YTO
TaKo€ €ro OCh, BHICOTA, OCHOBAHUS, PAJINYC,
OokoBas MTOBEPXHOCTD,
oOpasyromue,  pa3BEpTKa O0OoKOBOI
MOBEPXHOCTH, KakKuMU  (opMysamMu
BBIPAKAIOTCS O0OBEM M IUIONMIA[b OOKOBOMA
MOBEPXHOCTH  IWJIHHJIpA; OOBICHSITH,
KaKO€ TEJI0 Ha3bIBACTCS KOHYCOM, YTO TAKOE
€ro och, BBICOTA, OCHOBaHHWE, OOKOBas
MMOBEPXHOCTh, 00Opasyrolue,
pa3BEPTKA 00KOBOM MMOBEPXHOCTH,
KakKuMU (OpPMYyJIaMU BBIPAKAIOTCS 00BEM
KOHYCa u TJIOIIA/b OOKOBOI
MOBEPXHOCTH; OOBSCHSTD, Kakas
MOBEPXHOCTh Ha3bIBaeTcsa c(hepoil) u Kakoe
TEJI0 Ha3bIBACTCS IIAPOM, UTO TAKOE PAJINyC
u nuamerp cdepbl  (mmapa), KaKUMH
dbopMynamMu BbIpaKarOTCAd O0BEM IIapa u
MJI011A/1b cdepsr; n300paxKaTh u
pacmo3HaBaTh Ha PHUCYHKax IMPHU3MY,
napayuielenunea, TUpaMuay, VIAHID,
KOHYC, IIap

00 akcuoMax NIAHUMETPHUHU

CTposT JIOTWYECKHE LEMU PaCCyKIACHUM.
[IpenBocXMIalOT pe3yibTaT U YPOBEHb
yCBOEHHUS (KaKoi OyJIeT pe3ynbrar?).
YMeIoT ciaymaTh W CAOblaTh APYT Jpyra.
BoiiBuralor 1 000OCHOBBIBAIOT THIIOTE3BI,
npearaloT CocoObl NX MIPOBEPKHU.
CraBar y4eOHyHO 3agady Ha OCHOBE
COOTHECEHHUS TOT0, YTO YK€ H3BECTHO H
YCBOEHO, U TOT0, YTO €I11€ HEU3BECTHO.
Pa3BUBalOT yMEHHE WHTETPUPOBATHCS B

rpynny  CBEPCTHUKOB M CTPOWTH




[IPONYKTUBHOE  B3aUMOJEHCTBHE  CO
CBEPCTHUKAMHU U B3POCIBIMH

IToBTOpenue. Pemnenue 3agaq
1. Bwuasl TpEyroJbHHUKOB.
3amedaTenbHbIe JIMHUN U
TOYKH TPEYTrOJbHUKA

2. Tpuronomerpudeckue
(YHKIIMH OCTPOTO yriia

CaMOCTOSITETPHO ~ CO3MIAIOT  AJITOPUTMBI
NMESATeTLHOCTH TIPU  PENICHHH  POoOJIemM
TBOPYECKOTO M TIOMCKOBOT'O XapakTepa.
[ToHMMAalOT BO3MOKHOCTD PAa3IMYHBIX TOUCK
3peHUS, HE COBIAJAIOIINX C
COOCTBEHHOM.

Oco3HaHHO 1 TIPOU3BOJILHO CTPOST PEUCBBIC

MPSAMOYTOJIBHOTO . .
9 BBICKa3bIBAHUSI B YCTHOM WU NUCHbMEHHOU
TPEYroJIbHUKA.
dopme.
3. Bunmsr
Cnuyatror cnoco0 M pe3yJbTaT CBOMUX
YETHIPEXYTOJbHUKOB. - .
. NENCTBUA € 33JaHHBIM  3TaJOHOM,
CBoiiCTBA U IPU3HAKHU.
N OOHApPYKUBAIOT OTKJIOHEHHUS U OTIUYHS OT
4. KoopIHWHATHBIN U
. DTAJIOHA.
BEKTOPHBIA METO/IbI PEIICHUS
P ABLD YMEIOT C MOMOIIBIO BOINPOCOB J100BIBATH
3aaa4
a1 HEIOCTAIONIYI0 HH(POpMAaIIHIO.
UTOro: 68
HUTOTI'O 3A BECb TIEPUO/| 208
OBYYEHUA
Ko/14ecTBO KOHTPOJIbHbBIX AKIHNH
Kuaccnl 1 yeTBepTH 2 4eTBepPTh 3 yeTBepTH 4 yeTBepTH
7 1 1 1 1
8 1 1 1 1
9 1 2 2 0




