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IlnanupyemMble npeaMeTHbIE Pe3yJbTAThl OCBOCHUSA Y4eOHOIr0 NpeaMeTa

BbINyCKHMK HayunTcs B 7-9 knaccax (ANs MCNOMb30BaHUA B NMOBCEAHEBHOMN
XU3HN 1 obecneyeHMs  BO3MOXXHOCTW  YCMNELIHOro  Mpoao/KeHns
obpa3oBaHnsa Ha 6a30BOM ypOBHE)

DJ1eMeHThI TEOPUH MHOKECTB M MATEMATHYECKOH JIOTUKH
e omnepupoBaTh Ha 0a30BOM YpPOBHE IOHITHUSMH: OIpEICIICHHE, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO;

I'eomeTrpnyeckue purypsl

¢  OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMHU I'€OMETPUUECKHUX (PUTYD;

® u3BiIeKath MH(OpMAIMIO O TEeOMEeTpUYecKHX (Urypax, HpeACTaBICHHYI0 Ha
4epTekKax B IBHOM BUJIE;

® [pUMEHSTHh Ui peIIeHUs 3aJad TeoMEeTpHuYecKue (aKThl, €CIIM YCIOBHS UX
MIPUMEHEHHUS 3aJ1aHbl B ABHOM (opMe;

® pemarh 33/1a44 Ha HAXOKICHHWE TEOMETPHUECKHMX BEIMYMH IO O0pasuam Win
aJIrOpUTMaM.
B nosceoneenoit ycusnu u npu uzyueHuu Opy2ux npeomenos:

®  UCNONB30BaTh CBOWCTBA T'€OMETPUYECKUX (HUTYp JUIS PELICHUS THUIOBBIX 33734,
BO3HUKAIOIMX B CUTYallUsIX MIOBCEJHEBHON KHU3HU, 33/1a4 IPAKTUUYECKOI'O CO/IEPIKAHNUS.

OTHowmenust

¢ OmnepupoBarh Ha 0a30BOM YpOBHE MOHITHUAMHU: PAaBEHCTBO (UTYp, paBHbIC (UTYPHI,
PaBEHCTBO TPEYTOJbHUKOB, MapajuIEIbHOCTb MPSAMBIX, MEPHEHAUKYISIPHOCTb MPSIMBIX, YIJIbI
MEX1y MPSIMBIMH, IEPICHANKYIISP, HAKIIOHHAS, TPOCKIIHSL.
B noeceoneenoii scuznu u npu uzyueHuu Opy2ux npeomemos:

®  1CIOJIb30BAaTh OTHOIICHHS MJIS pEHIeHUS NPOCTEHIIMX 3a/ady, BO3HHUKAIOIIMX B
peabHOM JKU3HH.

HN3mepeHusi M BBIYUCICHUS

¢ BpIMOMHATH UW3MEpPEHWE JJWH, PACCTOSHHWM, BEIWMYMH YIJIOB, C TIOMOIIBIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

® npuMeHATh (GOpPMYJIBI TEepUMETpa, IUIOMAAM U O0beMa, TUIOIATU TOBEPXHOCTH
OTJICIbHBIX MHOTOTPAHHUKOB TP BBIUMCIIEHUSX, KOTIa BCE TAHHBIE UMEIOTCS B YCIIOBHH;

e mnpumeHsaTh TeopeMy [ludaropa, 6a3oBbie TPUTOHOMETPUUECKHE COOTHOILICHUS IS
BBIYMCIICHHS JJIMH, PACCTOSHUM, TUIOIIAICH B TPOCTENUILINX CIydasiX.
B noeceoneenoii scuznu u npu uzyueHuu Opy2ux npeomemos:

®  BBIUKCIATH PACCTOSHUSI HAa MECTHOCTHM B CTaHAAPTHBIX CUTYyalUsX, IJIOIIAIUd B
MPOCTEHIINX CITyYasixX, MPUMEHSITh (OPMYITBI B IPOCTEHININX CUTYAlUAX B TIOBCETHEBHOM KU3HHU.

I'eomeTpuueckue nocrpoeHunst
e M3oOpaxkaTb TUNOBbIE IJIOCKHE (QUTYpbl U (DUTYPHI B MPOCTPAHCTBE OT PYKH H C
IIOMOIIbI0 HHCTPYMEHTOB.



B nosceoneenoii scuznu u npu uzyuenuu opy2ux npeomemos:
®  BHINOJHATH MPOCTEHIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIC B pEaIbHOM
KHU3HH.

I'eomeTpuyeckue npeodpa3oBaHusi

e  Crpoutsh purypy, CHMMETPHUUHYIO JTaHHOH (pUType OTHOCHTEIBHO OCH M TOUKH.
B noeceoneenoii scuznu u npu uzyueHuu Opyux npeomemos:

®  pacro3HaBaTh JIBUKEHUE OOBEKTOB B OKPYXAIOIIEM MUPE;

®  pacrno3HaBaTh CHMMETPHYHBIC (DUTYPBI B OKPYKAIOIIEM MHUPE.

BekTOopbl M KOOPAMHATHI HA MJIOCKOCTH

e OmnepupoBarh Ha 0a30BOM YpOBHE TMOHATUSIMH BEKTOpP, CyMMa BEKTOPOB,
MPOU3BE/IEHUE BEKTOPA Ha YHCII0, KOOPAWHATHI Ha MIIOCKOCTH;

® ompenensaTh NPUOMMKEHHO KOOPAMHATBI TOYKM MO €€ H300paXeHWI0 Ha
KOOPJIMHATHOMW TNIOCKOCTH.
B noeceoneenoii scuznu u npu uzyueHuu Opy2ux npeomemos:

®  WCHOJIb30BaTh BEKTOPHI VISl PEIICHUS MPOCTEHIIMX 3a7]a4 Ha OMPEICIICHHE CKOPOCTH
OTHOCHUTEIILHOTO JIBUKCHHSI.

HcTopusi MmaTeMaTUKHU

¢  OnuceiBaTh OTAEIBHBIE BBIJAIOLINECS PE3YIbTAThI, IIOJIyYEHHBIE B XOAE Pa3BUTHS
MaTEMAaTUKH KaK HayKH;

®  3HATh NPUMEPHl MATEMATUYECKUX OTKPBITHUM U UX aBTOPOB, B CBA3U C OTE€YECTBEHHOU
U BCEMHUPHOM UCTOpUEH;

® [IOHUMaTh POJb MaTEMATUKU B pa3BuTuu Poccuu.

MeTtoabl MATEMATHKH

e BpiOupare NOAXOMSAIIUI H3yYEHHBI METOA ISl PELIeHHs H3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a]1a4;

e [IpuBoauTe npUMEPH MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B  OKpYXKarolleu
HeﬁCTBHTeHBHOCTH " IPOU3BCACHUAX UCKYCCTBA.

BbINyCKHUK MOAYYUT BO3MOXHOCTb HayuYuTbcs B 7-9 Khaccax Aans
obecneyeHnss BO3MOXHOCTM YCMELWHOro nponosmkeHnsa obpasoBaHUs Ha
6a30B0M 1 yrnybi1eHHOM YyPOBHSAX

Dj1eMeHTbl MATEMATHUYECKOI JIOTHKHI
L4 Onepupoeamb NOHAMUAMU. onpe()e/zeHue, meopema, akcuoma

I'eomeTpuueckue Gpurypsl

e  Onepuposamv NOHAMUAMU 2EOMEMPUYECKUX DUSYD;

® usenekamv,  UHMEPNpemupogamv U npeobpazosvieamv  UHGOpmMayuro - o
2eomMempuyeckux Quaypax, npeocmasieHHyI0 Ha Yepmencax,

® npumensmb 2eoMempudeckue akmel OnA peuwleHus 3a0ay, 6 MOM HUce,
npeononazaruux HeCKOIbKO Wa2o8 peueHus;

®  opmynuposams 6 NPOCMENUUUX CIYUAAX CEOUCMEA U NPUSHAKU uyp,

®  00Ka3bIBAMb 2e0MEMPUUECKUE YIMBEPHCOCHU,



® grademv CmMaHOApPMHOU Klaccugukayuelu niockux gueyp (mpeyeoibHuKkos u
YeMmbIPexy20ibHUKOS).
B noeceoneenoit scuznu u npu uzyueHuu Opyzux npeomemos:

®  UCNONB306AMb  CEOUCMBA  2eoMempudecKux  gueyp 0ns  pewlenHus  3a0ay
NPAKMUYECKO20 Xapakmepa u 3a0ay U3 CMEHCHbIX OUCYUNIIUH.

OTHomenust

e  Onepuposamsv NOHAMUAMU: PABEHCMBO (hueyp, paeHvie @OUIYpbl, PABEHCMEO
Mpey2oNbHUKO8, NApAlleNbHOCMb  NPAMbIX, NEPREHOUKVIAPHOCMb NPAMBIX, Veibl  MeHCOy
NpAMbIMU, NEePNeHOUKYNAp, HAKIOHHAs, Npoekyus, nooobue gueyp, nooodHvie ¢ueypul,
NOO0OHBIE MPEY2ONbHUKU,

® npumensms meopemy Daneca u meopemy 0 HPONOPYUOHANLHLIX OMPE3KAX NpU
peuleHuu 3a0auy;

®  Xapakmepuzoeamsv 63AUMHOE DACHONIONCEHUE NPAMOU U OKPYIHCHOCMU, O08YX
OKDYHCHOCMEU.
B noeceoneenoit scuznu u npu uzyuenuu opyzux npeomemaos:

®  UCNONBL306AMb OMHOWLEHUS O peuleHUs 3A0aY, 803HUKAIOWUX 8 PEeaNbHOU HCUSHU.

H3MepeHusi U BLIYUCTEHHSA

e  Onepuposamv npeocmasieHusMu 0 ONuHe, NIOWAOU, O0Obeme KAaK BelUdUHAMU.
Ipumenamo meopemy Ilughacopa, hopmynvl niowaou, obvema npu peuteHuu MHO2OUAL08bIX
3a0auy, 8 KOMOPLIX He 8ce OaHHble NPeOCMABeHblL A68HO, d MpPebyom GbIYUCIEHUL, ONepUPO8ams
Oonee WUpoOKUM KOIULeCmeom hopmyi OTUHbL, NI0WAoU, 00beMd, 8bIYUCTAMb XAPAKMEPUCUKU
KoMOuHayuii ueyp (OKpyscHocmeu U MHO20V20IbHUKOB) BbIUUCISAMb PACCMOSHUSL MeHCOY
Queypamu, npumeHnams mpucoHomempuieckue Gopmynvl Ois GbIYUCIeHUl 8 O0Nee CLONCHBIX
CIYYasx, npoBOOUMb 8bIYUCTEHUS HA OCHOBE PABHOBEIUKOCU U PABHOCOCMABIeHHOCIU,

®  1PoBOOUMb NPOCMble BbIYUCTEHUSL HA 0ObEMHbIX Melax;

®  popmynruposams 3a0auu Ha LIYUCLEHUE ONUH, NIOWAOEU U 00bEMO8 U Peuamy UXx.
B noeceoneenoii scuznu u npu uzyueHuu Opy2ux npeomemos:

®  NPoBOOUMD BbIYUCTIEHUS HA MECIHOCMU,

®  npumenamb QOpPMYIbL NPU BLIYUCTIEHUAX 6 CMENCHbIX YUeOHbIX npeomemax, 6
OKpYdcaloweti 0elcmeumenbHOCMu.

I'eomeTpuuyeckne nocTpoeHus

®  Uszobpasicams ceomempuyeckue huzypvl no meKcmogomy U CUMBOIbHOMY ONUCAHUIO;

®  CB0D0OHO ONEPUPOBATNL YEPIMENCHLIMU UHCIPYMEHMAMU 8 HECTIONHCHBIX CIYHASX,

®  GBLINOAHAMbL NOCMPOEHUS MPEYCONbHUKO8, NPUMEHAMb OMmOeNbHble Memoobl
NOCMPOEHUl YUPKYIeM U TUHEUKOU U NPO8OOUmMsb npocmetiue Uccie008aHus YUCia peueHul,

®  usobpaxcamv Munogvle MNIOCKUe Queypbl U O0ObeMHble meld ¢ NOMOWLIO
NPOCMeEUUx KOMNbIOMEPHLIX UHCIMPYMEHIMO8.
B noeceoneenoii scusnu u npu uzyuenuu opyzux npeomemos:

®  GLINOIHAMb NpOCMeluue NOCMPOeHUs HA MEeCMHOCIMU, Heo0X00uMble 6 PedbHOU
HCUBHU,

®  OYeHUBamb pasmepvl PeabHblX 00BEKMOE8 OKPYHCAIOU €20 MUPQ.

IIpeoOpa3zoBanus

e Onepuposamv noHAmMUEeM OBUICEHU U NpPeodpa3oeanus noooodus, e1adems
npuemamu nocmpoenus ueyp ¢ UCHOIb308AHUEM OBUICEHUL U NPeodpaz’osanuii noododus,
NPUMEHSIMb NOJIYYeHHble 3HAHUSL U ONbIM NOCMPOCHUNl 8 CMENCHBIX NpeomMemax U 8 pealbHblX
CUMYayusax OKpys#caoujeco Mupa,



e cmpoums Queypy, no00OHYI0 OAHHOU, NOAL30BAMbCSA CEOUCMBAMU NOO0OUS Ol
000CHOBaHUSA CBOUCME ueyp,;

®  NpuUMeHAMb CBOUCMBA OBUNCEHULl Ol NPOBedeHUss NPoCmeuux 000CHOBAHU
ceoticma guzyp.
B noeceoneenoii scuznu u npu uzyueHuu Opyux npeomemos:

®  npuMeHsAmMb CBOUCMBA OBUNCEHUN U NPUMEHAMb No0odue 0 NOCMPOeHUll U
8bIYUCTEHULL.



BekTOopbl U KOOPAMHATHI HA MJIOCKOCTH

e  Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCMb GEKMOPOS8, NPOU3BEOeHUE
BEKMOPA HA YUCTO, Y20l MENCOY BEKMOPAMU, CKAAPHOE NPOU3EEOCHUE BEKMOPO8, KOOPOUHAMbL
Ha NI0CKOCMU, KOOPOUHAMbL BEKMOPA,

®  BBINOIHAMb OClCMEUs. HAO BeKMOPAMU (CNLOJCEHUe, BbIYUMAHUE, YMHONCEHUEe Ha
YUCTIO0), BBIMUCTISIMb CKASIPHOE NPOU3BEOEHUE, ONPEOemb 6 NPOCMEUUUUX CYYASX Y20l MENCOY
BEKMOPAMU, BbINOIHAMb PA3NIONCEHUE BEKMOPA HA COCMABIAWUE, NPUMEHAMb NOTYYeHHble
3HAHUL 6 (uU3UKe, NOIBL30BAMbCS QOPMYNOU BbIYUCICHUS. PACCIMOSHUSL MENHCOY MOYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCHONIb308AMb YPABHEHUS pucyp 01 peuleHus 3a0ay,

®  npuMeHAmb 6eKMOpPbl U KOOPOUHAmMbL OJisl peuleHus 2eoMempuyecKux 3a0ad Ha
gblulUCTIeHUe OUH, V2l08.
B nosceoneenoii scusznu u npu uzyueHuu Opy2ux npeomenos:

®  UCNONBL306aMb NOHAMUS BEKMOPO8 U KOOPOUHAM O/ peuleHus 3a0ay no ¢usuxe,
2eoepaghuu u Opy2um y4eOHviM npeomeman.

HcTopus MaTeMaTHKH

e Xapaxmepuz06amo 6K1A0 BbLOAIOWUXC MATNEMATNUKOE 8 PA3GUMUe MAMeMaAMUKY u
UHBIX HAYYHBIX obnacmeti,

®  NOHUMAmMb ponbL Mamemamuxu 8 pazeumuu Poccuu.

MeTtoabl MAaTEMATHKH

e Jcnonv3ys u3zyuenHvle Memoobl, NPOOOUMb  OOKA3AMENbCMBO,  GbINOJHANMD
onposepoicenue;

®  gulIOUpamb U3yHeHHble Memoodbl U UX KOMOUHAyuU OJisi peueHust MamemamudeckKux
3a0ay;

® ucnomvbzoeams mMamemamuyecKue 3HAHUA OISl ONUCAHUSL 3AKOHOMepHOCmell 8
OKpYAHCalOwels 0eticmeumerbHOCIMU U NPOU3BEOEHUSIX UCKYCCMEA,

®  npumensImb npocmeuiuiue npocpamMmmble cpeocmea u 9IEKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbL NPU PeUleHUU MAmeMamu4eckux 3a0au.

Conep:xanne yue0HOro npeamera, ¢ ykazanmeMm (popM opraHu3anum y4eOHbIX
3aHATHH, OCHOBHBIX BU/I0B Y4e0HOH AeSITeJIbHOCTH

JJieMeHThI TEOPUM MHOKECTB U MATEeMATH4YECKOI JIOTUKHU

DJIeMeHTBbI JIOTHKH

Onpenenenue. YTBEpKIeHU. AKCUOMBI U TeopeMbl. JlokazaTenbcTBO. JloKa3aTebCTBO
ot npotuBHOTO. Teopema, obpatHast nanHoi. [Ipumep u KOHTpIIpUMED.

I'eomeTpuueckue purypsl

@Durypsl B reoMeTPUHN U B OKPYKAK0IIEM MHUpe

['eometpuueckas ¢urypa. @opMupoBaHUE TPEACTABICHUA O METANPEAMETHOM TOHATUH
«purypay.

Touka, TUHUSA, OTPE3OK, MpsMasi, Iy, JJOMaHasi, INIOCKOCTb, YToJl, OMCCEKTpUca yIia U ee
CBOMCTBA, BU/BI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cumMeTpus reomeTpudeckux (uryp. LlenTpanbHas cuMMeETpHs TEOMETPUUYECKUX
uryp.

MHOroyroJbHuKH

MHOroyrojapHUK, €ro D3JIEMEHThl K €ro CBOWCTBA. Pacrio3HaBaHHe HEKOTOPBIX
MHOT'OYT'OJIbHUKOB. Buinykivle u Hegbinykivie MHo2oy2oavhuxu. [IpaBuIbHbIE MHOTOYTOJIbHUKH.

6



Tpeyronbuuku. BeicoTa, Menuana, OuccekTpuca, CpegHssl JHUHHUA TpPEyroJbHUKA.
PaBHOOEpEHHBIN TPEeyroabHUK, €ro CBOMCTBA M MpHU3HAKU. PaBHOCTOPOHHMI TpEyroiabHUK.
[IpsAMOYroOnbHBIM,  OCTPOYrOJbHBIM,  TYNOYIOJbHBIM  TPEYrOJIbHUKUA.  BHemHue  yrisl
TpeyroJibHUKA. HepaBeHCTBO TpeyroabHUKa.

YetsipexyronpHuky. [lapamienorpamm, pomM0, NpsIMOYTONBHHK, KBaJapar, Tpameuus,
paBHOOeapeHHas Tparenus. CBONCTBa M MPU3HAKY NapajuieorpaMMa, poMoa, mpsiMOyrojbHUKA,
KBaJpara.

OKpyKHOCTB, KPYT

OKpyXHOCTb, KpYyI, UX DJIEMEHTbl M CBOWCTBA; LEHTPAJIbHBIE W BIMCAHHBIC YIJIBI.
KacarenbHas u cexywas X OKpYKHOCTH, ux c6olicmeéa. BIMCaHHbIE U ONMCAaHHBIE OKPYKHOCTH
IUIS TPEYTOJIbHUKOB, Yemblpexy20lbHUKOE, NPABUIbHbIX MHO20Y20/IbHUKOS.

I'eomeTprueckue purypsl B npocTpaHcTBe (00beMHbIE Te1a)

Mmnozocpannuk u eco anemenmul. Hazeanus MHO202panHUKOE ¢ pasHbiM NOJIOJCEHUEM U
Konuyecmeom 2pavei. 1lepBUYHBIE TPEACTABICHUS O NMUPAMUJIE, MAapaLICICIHIIEIE, NPU3ME,
cdepe, mape, TUIMHIPE, KOHYCE, UX JIEMEHTaX U MPOCTEHIIINX CBOWCTBAX.

OTHOIEeHus

PagencrBo ¢uryp

CBoiicTBa paBHBIX TPEYTOJbHUKOB. [IpH3HAKK paBeHCTBA TPEYTOJILHUKOB.

IHapanieJbHOCTH NPAMBIX

[Ipu3Haku M cBoOICTBAa MapajieNbHBIX NPAMBIX. Akcuoma napannremvhocmu Eexauoa.
Teopema @aneca.

IlepnenauKyJsipHbie MPAMbIe

[Ipsmont yron. llepnenmukymsip k mnpsmoi. Haxnonnas, npoexums. CepenuHHBIN
NEepIEHAUKYISIP K oTpe3Ky. Ceoticmea u npusHaku nepneHoOuKyIApHOCMU.

Ilooobue

IIponopyuonanenvie ompesxu, nooodue @ueyp. Ilodobnvie mpeyeonvruxu. Ilpusnaxu
nooobus.

B3aumHoe pacnoJio:keHHe [IPSIMOIl U OKPYKHOCTH, 08YX OKPYHCHOCHEU.

HN3mepeHus U BHIYUCICHUSA

BeauuuHbl

[Toustne Benuuuubl. JlinHa. WM3mepenue minHbl. EQUHHUIBI W3MEpPEHHS JIMHBI.
Bennuuna yrima. I'panycHas Mepa yria.

[TonsiTie o TUIOMIAAM TUIOCKOH GUTYphl M €€ CBOWCTBax. M3mepeHuwe IuIonaaci.
EnuHuIb n3MepeHus TIIonau.

[IpencraBnenne 06 oObeMe U ero cBoicTBax. M3mepenne oobeMa. EnuHuIbl n3MepeHus
00BEMOB.

N3mepenusi u BHIYHCIEHHUS

WNHCcTpyMEeHTBI 71 U3MEPEHUI U MOCTPOCHUIN; M3MEPEHNUE W BBIUYUCIICHHUE YTJIOB, JIUH
(paccrostauit), Tomanei. TpuroHomeTpuueckne (QyHKIIMH OCTPOTO yIyia B MPSMOYTOJIHHOM
TpeyroibHuke 1Tpuconomempuueckue @yHkyuu mynoeo yeniqa. BpIYHCIECHHE DIIEMEHTOB
TPEYTrOJLHUKOB C HMCIOJIB30BAHUEM TPHUTOHOMETPHUUYECKHX COOTHOMIEHWUN. DOpPMYINbI TI0maIn
TPEYTOJIbHUKA, MapajuieiorpaMMa M €r0 YacTHBIX BHJOB, (DOPMYIBI JIUHBI OKPYKHOCTH U
momaau kpyra. CpaBHeHre U BeIuuciaeHue momanei. Teopema [ludaropa. Teopema cunycos.
Teopema kocumycos.

Paccrosinus

PaccrosiHue Mexay Toukamu. PaccTosHHE OT TOYKH J0 MpsSMOW. Paccmosinue medcoy
dueypamu.

I'eoMmeTpryeckue NOCTpPOCHUA

['eoMeTpryecKue MOCTPOSHUS SISl WILTIOCTPALIUHA CBOMCTB T€OMETPUUECKUX (PUTyD.



WHcTpyMEHTBI 111 NOCTPOEHUM: ILMPKYJIb, JIMHENKA, YroabHUK. [Ipocmetiwiue
NOCMpOeHUs YUpKYlem U JUHEUKOU. nocmpoeHue Ouccekmpucvl yeid, NepneHOUKYIApa K
NPAMOIU, y2nd, paeHo20 OAHHOMY,

Ilocmpoenue mpey2016HUKO8 NO Mpem CIMOPOHAM, 08YM CHOPOHAM U Y2IIy MeNHCOY HUMU,
CMOpOHE U 08YM NPUNEANCAUSUM K Hell YelaM.

enenue ompeska 6 0anHom omHouieHuU.

I'eomeTpuyeckmne npeodpa3oBanus

IIpeoOpa3zoBanus

[Tonsitue  mpeoOpazoBanus.  IIpencraBieHne 0  METanmpeaIMETHOM  TOHATUH
«tpeobpazoBanue». [looodue.

JABukenust

OceBasi U IEHTpPaJIbHAsE CHMMETPHSI, HOGOPOM U napaiieivhvlii neperoc. Kombounayuu
08UHCEHUIl HA NIOCKOCMU U UX CE0UICMEA.

BexkTOpbI M KOOPAMHATHI HA MIOCKOCTH

BekTopbi

[TonsTne BekTOpa, NEHCTBUS HAJ BEKTOPAMH, HUCIOJIh30BAaHHE BEKTOPOB B (DU3HKE,
Pa3nodceHue 6eKmopa Ha cocmasisiowue, CKAIApHoe npoussedenue.

Koopaunatsi

OCHOBHBIE TIOHATHS, KOOPOUHAMbBL  BEKMOPA, PACCMOAHUE — MeHCOY  MOUKAMU.
Koopounamut cepeounvt ompesxa. Ypasuenus gueyp.

Ilpumenenue 6exkmopog u KoopouHam OA peuwleHuss NPOCMeUUx 2eomMempuiecKux
3a0au.

NcTopna maTteMaTuku

Om szemnedenus k ceomempuu. Ilugpacop u eco wkona. @anec, Apxumeo. Ilnamown u
Apucmomenwv. Ilocmpoenue npagunbHuix MHO20y20abHUKO8. Tpuccexyus yena. Keaopamypa
Kkpyea. Yoeoenue xkyba. Hcmopus uyucna w. 3onomoe ceuenue. «Hauanay Eexnuoa. JI Diinep,
H .U Jlobauesckuii. Ucmopus namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOUWE20 MUPA.

Acmponomus u eeomempus. Ymo u xax ysuanu Aunaxcazop, Ipamocgen u Apucmapx o
pasmepax Jlynot, 3emau u Connya. Paccmosanus om 3emau 0o Jlynwr u Connya. Hszmepenue
paccmosnusa om 3emau 0o Mapca.

Mamemamuka 6 pazsumuu Poccuu: Ilemp I, wxona mamemamuyeckux u HABUSAYKUX
Hayk, pazsumue poccutickoeo groma, A.H. Kpuvinos. Kocmuueckas npoepamma u M.B. Kenowiuu.



7 KJ1ace

Conepxanne y4eOGHOro npeamMera

OcHoBHbIE BU/bI YU€OHOI1 1€eATETIbHOCTH

Durypbl B reoMeTpumn " B
OKpY:KaloleM Mupe

leomerpuueckas ¢urypa. GopmupoBanue
MpEeJCTaBICHUN 0 METAIPEIMETHOM
MOHATHU «(DHUTypay.

Touka, nWUHUSA, OTPE30K, MpsAMas, Iyd,
JIOMaHasl, IJI0CKOCTh, yroj, OMCCEeKTpHuca
yIJ1a U €e CBOMCTBA, BUJIbI YTJIOB.
JJ1eMeHTbI JIOTUKH

Onpenenenue. YTBepKACHUS. AKCHOMBI.
BeanyuHbl

[lonstue Benuuuuel. JnuHa. M3mepenue
JUIMHBL. EIUHUIBI WU3MEpeHUs JJIUHEL
Benuuuna yrna. ['pagycHas mepa yria.
HN3mepenns U BbIYMCIECHUS
HNHcTpyMeHTB  auis

HOCTpOGHHﬁ; HU3MEPCHUC W BBIYUCICHHUC

U3MEPEHUNH U

YIJIOB, JUTUH (PacCTOSHUMN).

Paccrosinus

Paccrosane mexnay Toukamu. PaccrosHue
OT TOYKM JI0 mnpamol. Paccmosnue

Medncoy Queypamu.

Ilpusooums  TpUMEpPBI  TEOMETPUUECKUX  (HUTYP.
Onuceieams TOUKY, IPSIMYIO, OTPE30K, JTy4, YIodl.

Dopmynuposams  onpedenenus. PaBHBIX OTPE3KOB,
MEXIy ABYMS

Ppa3BEPHYTOrO

CEepeqNHBl  OTpEe3Ka, PACCTOSHHA

TOYKAMHU, JOIMOJHUTEIbHBIX JIyYeH,
yIja, paBHBIX YIJIOB, OMCCEKTPUCHI YT, CMEXHBIX U
BEPTUKAJIBHBIX YIVIOB, IIEPECEKAIOIIMUXCA IPSAMBIX,

NEPNEeHAUKYIAPHBIX  MPSAMBIX,  NEPHEHIUKYIApa,
HAKJIOHHOW, TPOEKIWH, PACCTOSIHHUSA OT TOYKH JO
NPSIMOM; cgolicmea: PactoIOkKEeHUs TOUEK Ha MPSIMOH,
YIJIOB,

BECPTHUKAJIBHBIX YTJIOB, MNEPINCHAUKYIAPHBIX MNPIAMBIX;

N3MEPCHUA OTPEC3KOB n CMCXKHBIX n

OCHOBHOE CBOWCTBO mpsMoi. Kraccuguyuposams
YTJIBL.

Lokazvieams: TEOpeMBbl O NMEPECEKAIOIINXCS TPSMBIX,
O CBOHMCTBaX CMEXHBIX W BEPTUKAIBHBIX YIJIOB, O
€IMHCTBEHHOCTH TPSAMOMU, IEPIICHANKYIISIPHON JTaHHOM
(cyuait, Korja TO4Ka JIEKUT Ha JaHHOM MpsIMON).
Haxooums nnawHY OTpe3ka, TpaayCHYIO Mepy VIua,
HCIOJIb3Ysl CBOWCTBA UX U3MEPEHUI.

H306pasicams ¢ TOMOMIBIO YePTEKHBIX HHCTPYMEHTOB
FEOMETPUYECKHE (PUTYPHI: JIy4, YTOJ,
CME)XHbIE U BEPTUKAIBbHBIE YIJIbI, MEPICHIUKYISIPHBIC

OTpE30K,

MIPSMBIE, OTPE3KU U JTYH.

llosacuamb, 4dYTO Takoe aKCHOMa, OIpeAeleHuE,

YTBEPKICHHUE.
Pewiams 3amaun Ha BBIYMCIEHHE U OKA3aTeJIbCTBO,
IIPOBOJIS1 HEOOXOIMMBbIEC I0KA3aTEIbHBIC PACCYXKICHUS

MHOroyroibHUKH (TPEyroJibHUKH)

TpeyroabHUKH. Bricora, MeauaHa,

OuccekTpuca. PaBHOOEnpeHHBIIH
TPEYTOJIBHUK, €T0 CBOMCTBA W NPHU3HAKH.
PaBHOCTOpOHHMIT TPEYroJIbHUK.
[IpssMOyronbHbIi, OCTPOYTOJIbHBIN,

TYIOYTOJIBHBINA TPEYTOJIbHUKH.

PasencrBo dpuryp

CBoiicTBa  paBHBIX  TPEYrOJIHHHUKOB.

[Ipr3Haku paBeHCTBA TPEYTOJIBHUKOB.

I[epnenauKkyasipHbIe NPAAMBbIE
CepenuHHBIN NEPIEHAUKYIIP K OTPE3KY.
[Ipsmoit yromn. IlepneHanKynsip K NpsiMOH.

Onucviéams CMBICIT TIOHSATHSI «paBHBIC (UTYPBI».
[TpuBOIUTE IPUMEPHI PaBHBIX GUTYD.

Hzobpasicamy 1 pHUCYHKax
PaBHOCTOPOHHHE, PaBHOOEAPEHHBIE, MPSIMOYTOIbHBIC,

HaXOJIHUThb Ha

OCTPOYTOJIbHBIC, TYHNOYI'OJBHBIC TPCYIrOJIbHUKU U HX

JJIEMEHTHI.
Knaccugpuyuposams  TpeyrolbHUKH 1O CTOPOHAM
U yIjaM.

Dopmynuposams  onpedeneHus:  OCTPOYrOJIIBHOTIO,

TYNOYTOJILHOTO, TPSMOYTOJBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJEHUKOB;

6I/ICCCKTpI/ICBI, BBICOTBI, MCAMWAHbBI TPCYTOJbHHUKA,

PaBHBIX TPEYTOIHLHUKOB; CEpEeIMHHOIO

HNEePIEHINKYISIpa OTPE3Ka; MEepUMETpa TPEYroJbHUKA;

ceoticmsa: paBHOOEIPEHHOT O TpEeYTroJbHUKA,
Haxnonnasi, npoexuus. i
AIIIOHHAs,  TPOCKI Ceoticmea  u CEpEeMHHOTO TEPHEHANKYISIpA OTPe3Ka, OCHOBHOTO
MPUSHAKY NEPNEHOUKYRAPHOCTIY. CBOMCTBa paBEHCTBA TPEYTONbHUKOB;  HMPUSHAKU:
ABEHCTBA TPEyroJIbHUKOB aBHOOEIPEHHOTO
DJIeMeHThI JTOTHUKH p peyr ’ p P
TPEYrOJIbHHUKA. okazvieams TEOPEMBI: 0
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Teopemsl. JlokazarenbCcTBo.
JlokazatenbCTBO OT NPOTHUBHOTO. Teopema
JAaHHOMU.

oOpaTHas [pumep "

KOHTPIIPUMED.

€MHCTBEHHOCTH NPSIMOH, EPIEHIUKYISIPHON JaHHOU
(cmyuaii, Korma TOYKa JIEKHUT BHE NAHHOW MPSIMOM);
TpU TpPU3HAKA PABEHCTBA TPEYTOJbHUKOB; MPU3HAKH
pPaBHOOCIPEHHOTO  TPEYroJLHUKA;
CBOMCTBax CEpPEeIUHHOTO

TEOpEMBI O
MIEPIICHIUKYJIPa,
paBHOOEIPEHHOTO u PaBHOCTOPOHHETO
TPEYrOJIbHUKOB.
Pasvacuams, 4YTO Takoe TeoOpeMa, OIMUCHIBATh
CTPYKTYpY TeopeMbl. OOBACHATh, KaKyl0 TEOpeMY
Ha3bIBAIOT OOpaTHOW JaHHOW, B 4YEM 3aKIHOYACTCS
METOJl JI0Ka3aTeabCTBa OT MPOTUBHOTrO. I[IpuBOAUTH
IPUMEPBHI UCITOJIB30BAaHUsI 3TOIO METOAA.

Pemiats 3aJa4M Ha BBIYHMCIICHUEC U JOKA3aTCIbCTBO.

IMapanieJbHOCTH NPSAMBIX
IIpu3Haku u CBOWCTBA NapAJIECIBHBIX
Axcuoma

MMpAMBIX. napainiejiibHocmu

Esxnuoa.

MHOroyronbHUKH (TPeyroJibHUKH)

yIIIBL
HepageHncTBo TpeyroasHUKa.

Buemnue TPEYroJIbHUKA.

PagencrBo ¢uryp
[IpuzHaku paBeHCTBA  TPEYrOJIHLHUKOB

(TpAMOYTOIBHBIX)

Pacnosnasame Ha ueprexax napajieibHble IMpPsIMbIE.
N300pakaTh C TOMOIIBIO JIMHEHKH M yrojbHHKa
YIJIBI,

MIPSIMBIX

napayuieNbHbIe TpsSIMBIE. Onucvieams
o0pa3oBaHHBIC TMPHU MEPECCUCHUU JBYX
CEKYIILEH.

napauICJIbHBIX

Dopmynuposams:
paccTosHUA

onpeoenenusi.
MEXITY

yria
ceoticmaea:

MMpsAMBIX,

rnapauiCJIIbHbIMU IIPAMBIMU, BHCIIHETO

TPEyroJIbHUKa, THIOTEHY3bl M KaTeTa;
napaJIeNbHBIX MPSMBIX; YIJIOB, 00pa30BaHHBIX IPH
IepecevyeHn !
CYMMBI  YJIOB

TPEYrOJbHIKA; COOTHOIIEHHWH MEXAY CTOPOHAMH H

napaui€iIbHbIX  IIPAMBIX

BHCIIHETO

CEeKylIel;
TPEYTOJIbHUKA, yria

yrilamu TPEYroJNbHUKA, MPSIMOYTOJIBHOTO
TpPEYroJbHIKAa; OCHOBHOE CBOMCTBO MNapaIeIbHBIX
NPAMBIX;  NPUSHAKU:

nmapauICJIbHOCTU MIpAMBIX,

paBeHCTBa HIPSAMOYTOJIBHBIX TPEYroJIbHUKOB.
Lokazvieams: TEOpEeMBbl O CBONCTBAX IMapaJlIeIbHBIX
IPSIMBIX, O CYMME YITIOB TPEYTOJIbHHKA, O BHEIIHEM
yrie

TCOPEMEI O CPaBHCHHUU CTOPOH U YITIOB TPCYTrOJIbHUKA,

TPEYroJibHUKa, HCPAaBCHCTBO TPCYIroJIbHUKA,

TEOpEMBI 0 CBOMCTBax MPSIMOYTOJIEHOTO

TPEYroJibHMKa, IPU3HAKU MNapaJuICJIbHBIX IIPAMBIX,
PaBCHCTBA MPAMOYTOJIbHBIX TPCYT'OJIbHUKOB.

Peuwiame 3anaun Ha BEIUHMCICHUE B JOKA3aTCIHLCTBO

durypsl B TreoMeTpum ¥ B

OKPY’KaIoIeM Mupe
Kpyr

OKpyXHOCTB, KPYT.

OKpYy)XHOCTb, KpYI, HUX DJIEMEHTbl U
cBoicTBa. KacarenbHast K OKpY>KHOCTH,
ux ceoticmsea. BrincaHHble 1 ONMCAHHBIE
OKPYKHOCTHU JI1 TPEYTI'OJIbHHUKOB,
B3aumHoe pacnoJioskeHue OpssMON U
OKPYKHOCTH, 08YX OKPYICHOCMEI.
I'eomeTpnyeckue NocTpoeHNs
I'eometpuueckue MOCTPOEHHUS JUISE
WJUTIOCTPALIMK  CBOMCTB TE€OMETPHYECKHX

IHosacnuamy, YTO Takoe 3a7ada Ha IOCTPOCHHUE;
reomerpudyeckoe Mecto Touek (I'MT). IlpuBoauts

npumepsl  [MT.  Hzobpasicams Ha  pUCYHKax
OKPYXHOCTb M €€ D3JIEMEHTBl; KAacaTelbHYH K
OKPY)KHOCTH; OKPY)KHOCTb, BIIMCaHHYIO B

TPEYTOMBHUK, M OKPYKHOCTB, OTIMCAHHYIO OKOJIO HETO.
OnuceiBaTh B3aUMHOE PACIIOIIOKEHUE OKPYKHOCTH U

PAMOIA. Dopmynuposams. onpeodenenus:
OKPY)KHOCTH, Kpyra, MX JJIEMEHTOB; KacaTelbHOW K
OKPY)KHOCTH;  OKPY)KHOCTHM,  OIMCAaHHOH  OKOJIO
TPEYroNbHNKa, ¥  OKPYKHOCTH, BIIHCAaHHOW B
TPEYTOJbHHUK; ceolicmea: CEPEMHHOTO

nepreHaukymsipa kak ['MT; OuccekTpuchl yria Kak
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¢buryp.
WHCTpyMEHTBI ISl TOCTPOCHUI: IUPKYIIb,

JMUHEHKa, YTOJIbHUK. Ilpocmertiwue
NOCMPOEHUs  YUPKYIeM U JIUHEUKOU.
nocmpoetue buccexmpucol yena,

NEePREeHOUKYIAPA K NPSIMOU, Verd, PA6HO20
OanHOMY,

Iocmpoenue mpeyeonvuukos no mpem
CMOpoHam, O08YM CMOPOHAM U Yely
MedHcoy 08yMm

HUMU, CmopoHe u

npunexcauum K Hel yeadm.

I'MT;
XOPIIBI;

KacaTeNpHOW K OKPY)KHOCTH;, JHaMmeTrpa H

TOYKH NEPECCUCHUA CCPCANHHBIX

NEPIEHANKYIIIPOB  CTOPOH  TPEYroJbHMKA; TOYKH

repecedeHnss OHWCCEeKTPHC YIJIOB  TPEYroJbHHKA,

npuzHaku KacaTeNbHOU. /[oxazvléamb: TEOPEMBI O
CEepPEIMHHOM TIEPICHIUKYISIPE U OHCCEKTpPHUCE YIiia
kak 'MT; o cBolicTBax KacaTelbHOH; 00 OKPYKHOCTH,

BIIMCAaHHON B TPEYrOJbHUK, ONHCAaHHOW  OKOJIO

TPEYroJbHUKA; MPU3HAKH KacaTeJbHOU. Pewams

OCHOBHBIE 337]a4d Ha MOCTPOEHHUE: MOCTPOEHHE YITa,
paBHOTO  JTaHHOMY;

IMOCTPOCHUEC CEPEANHHOIO

NEPpNCHAUKYIIpA  JAaHHOTO  OTpPE3Ka; MOCTPOCHUC

OpsIMOM, MPOXOSINEH Yepe3 [aHHYH TOYKY U
NEPHNEHANKYISIPHONH JAHHOM HOpPSIMOM; TMOCTPOCHHE
OHMCCEKTPUCHI JTAHHOTO yria; MIOCTPOEHHE
TPEYroJbHUKA IO JBYM CTOPOHAM H YLy MEXIY
HUMH; TI0 CTOPOHE U JBYM MPUIISKALINM K HEll yriam.
Pemiare 3amaun Ha mnocTpoenue wMerogoM [MT.

Cmpoumbs TPEYroNbHUK 110 TPEM CTOPOHAM.

Pewiams 3amaun Ha BBIYUCIICHHE, JOKA3aTENbCTBO
U TIOCTPOCHUE
Hcropust maTtemaTnku AHanu3upoBaTh TEKCT U  OTOMpaTh  MOJC3HYIO
Om 3emnedenus k ceomempuu. Iugacop u | nadpopmanuro.  CHcTeMaTH3UPOBAaTh  OTOOPAHHBIN
eco wixona. Panec, Apxumeo. I[lnamon u | MaTepual.

Apucmomens. Ilocmpoenue npaguibHbIX

MHO20yeonvHuUKo8.  Tpuccekyus — yena.
Keaopamypa «pyea. Yoeoenue «kyba.
HUcmopus uucna m. 3onomoe ceuenue.
«Hauana» Esxnuoa. JI Diinep,
H.U.Jlobauesckuii. Hcmopus — namoeo
nocmynama.

Ponv  poccutickux  yuenvix  H.U.
Jlobauesckozo, I[1.JI. UYebwviues, C.

Kosanescroti u A.H. Konmocoposa 6
PA36UMUL MAMEMAMUKU.

[IpencraBnaTe HHPOPMALINIO B UHTEPECHOH (opMe.

8 kiacc

Conep:xkanue y4eGHOro npeamMera

OCHOBHBIE BHUAbI yqeﬁﬂoﬁ ACATCJIbHOCTH

MHoOroyronbHUKH (TPeyroJibHUKH)
Cpenusist TUHUS TPEYTONbHUKA.

MHoOroyronsHuKku
(4eThIPEXYroJIbHIUKH)
[Tapannenorpamm, poM0, IPSIMOYTOJIbHHUK,
KBajZipaT, Tpamenus, paBHOOEIpEHHAs
Tpamenusa. CBoiicTBa M IPU3HAKH
napajuiesorpamma, pomoa,

NIpSMOYTrOJIbHUKA, KBaJpaTa.
OKpyKXHOCTb, KPYT

lleHmpaﬂbeze U enucamnrvle  ylibl.

HO}ICH}Zmb, 4YTO TAKOEC ‘{CTBIpéXYFOHBHI/IK. OnuceIBaTh

3JIEMEHTHI YEThIPEXYTOJIbHUKA. Pacnosznasamo

BBIITYKJIBIC n HCBBIITYKJIBIC

Hzobpasicams u

YETHIPEXYTONBHUKH.
HaXoqWTh  HAa  PHCYHKax
YETBIPEXYTOJIbHUKY DPA3HBIX BHUJIOB U HUX HJIEMEHTHI.
Dopmynupogamsv:  onpedenenus; TapaenorpaMmma,
BBICOTHI MMapajuIeNIorpaMMa; MPsIMOYTOIBHUKA, poMOa,
KBaJpaTa; CpeJHEeH JTMHUM TPEYrOJIbHUKA; TpareLuH,
BBICOTBHl TpallelU¥, CpeIHEeH JIMHUM Tpamenuu;
LHEHTPAJIBHOIO YIJIa OKPY>KHOCTH, BIMCAHHOTO yIia
OKPY’KHOCTH;

BIIMCAHHOTI'O n OIIMCAaHHOT' O
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Cekywas K OKPY’KHOCTH.
BriricanHbIe M ONIHCAaHHBIE OKPYKHOCTH

YeTbIPpEXYTONIbHUKA;  CGOlicmEa: Napajjenorpamma,

MIPSIMOYTOJNbHUKA, poM0Oa, KBaJapara, CPeIHHX JIHMHUHN

UL 4emblpexy20oibHUKO8, NpaBUNbHbIX TpEeyroJbHHUKa ¥ Tpameuuy, BIHMCAaHHOIO  YIJIa,
MHO20Y20/IbHUKOB. BIIMCAHHOTO W  ONHCAHHOTO  YETHIPEXYTONBbHUKA;
npusHaky: — TapajuiejorpamMma, — MpsIMOYrOJBHUKA,
pomba, BIIMCAHHOTO u OTIFICAaHHOTO
YeTBIPEXYTONbHUKA. /[OKa3b16amb. TEOPEMBI O CyMMeE
YIJIOB  YeThIpEXYTroibHHKA, O TIpagycHOW Mepe
BIIMCAHHOTO yIWla, O CBOWCTBAX W MpPH3HAKaX
napajuiesorpaMmma, NPSMOYTOJIbHUKA, pomoa,
BITCAHHOTO M OITMCAHHOTO YETHIPEXYrOJIbHUKA.
Ilpumensame W3YYCHHBIC OIPEICIICHUS, CBOWCTBA
Y MPU3HAKH K PEHICHUIO 33124
MapanaeasHOCTH MPAMBIX
Dopmynuposams: onpedenenue MOJOOHBIX
Teopema Paneca .
0006 TPEYTONBHUKOB; CBOLUCMAA:; MEIWaH TPEyroNbHUKA,
00obue
OMCCEKTPUCHI TPEYroNbHUKA, TEPECEKAIOUINXC XOP/,
Iponopyuonanvuvie ompesxu, nodoodue N N
KacaTeNbHOW W CEeKYIIeW;,  npusHaku  TMOJ00MS
duayp. Ilooobnvle mMpey2onbHUKU.
TPEYrONbHUKOB. J{okazvieams: meopemvl: Daneca, o
Ipusnaxu nooobus. N
MPONOPIMOHANBHBIX OTPE3KaX, O CBOMCTBaX MEIHaH
IIpeodpa3oBaHus
TPEeyroJbHHKa, OHMCCEeKTPHUCHI TPEYTOJIbHUKA,
[NonsTre peoOpazoBaHUA. g .
ceolicmea: TEPeceKaroluXcsl XOopJ, KacaTelbHOM
IIpencraBieHue 0  METalpeIMETHOM N
U CeKYIIeH; npuzxHaxy mogo0us TpEeyroJIbHUKOB.
TIOHATHH «IIpeoOpazoBaHue». [1ododue. .
Ilpumenames W3y4eHHBIE OIpPENENEHUs, CBOMCTBa

I'eomeTpuyeckune NoCTpoeHUs
Henenue ompesxa 6 0aHHOM OMHOWEHUU.

Y TIPU3HAKY K PEIICHHIO 3a/1a9

H3Mepenus v BbIYHMCIeHUS
TpuroHomerpuueckue

yria B
TpeyronbHUKe. Borancienue 31eMeHToB

¢dbyHKIIN

0CTpOTO MIPSIMOYTOJIBHOM

TPEYroJbHUKOB C  HCIIOJH30BAaHUEM
TPUTOHOMETPUH-YECKUX COOTHOIICHUN
U METPUYECKUX COOTHOIICHUH B
MIPSIMOYTOJIBHOM TPEyroJbHUKE

Teopema ITudaropa.

Dopmynuposams. onpedenenus: CHUHYca, KOCHUHYCA,
TaHTEHCa, KOTaHT€HCa OCTPOrO yIja MPSMOYTOJIHHOTO
TPEYroJabHUKa;

ceolicmsa: BbIpa’karonue

METPUYCCKHAE COOTHOIICHUS B  MPSIMOYTOJEHOM
TPEYTOJIbHUKE M COOTHOIICHUS MEXIY CTOPOHAMH U
dbyHKIIMTE B

3anuceieams

S3HA4YCHHUAMU TPUTOHOMETPUUICCKUX

MPSAMOYTOJIEHOM TPEYTOJIbHUKE.
TPUTOHOMETPHUECKHE (POPMYIIBI, BBIPAKAIOIINE CBS3b
MEXAY TPUTOHOMETPUYECKUMH (QYHKUUSMH OIHOTO H

TOTO K€ OCTpPOro yrjia. Pewams IIPAMOYTOJIbHBIC

TPEYrOJILHUKH. Jlokazvieamy: meopemy 0
METPUYECKUX COOTHOIICHUSAX B MPAMOYTOIHHOM
TpeyronpHUKe, Teopemy Iludaropa;  gdopmynel,

CBSI3BIBAIOIIAE CHUHYC, KOCHHYC, TaHTEHC, KOTaHT€HC
OJTHOTO U TOTO € OCTPOro yria. Buieodums OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAESCTBO M 3HAYCHUS CHHYCA,
KOCHHYCa, TAHTEHCAa U KOTaHreHca Juist yrioB 30°, 45°,
60°.

Ipumensame WU3y4eHHBIE

ornpeaciicHuss, TCOPCMbI

1 GOPMYIIBI K PEIIEHHUIO 3a1a4

@Ourypsl B TeoMeTpUM M B
OKPY:KAa0IeM MHpe

MHOTroyroJibHUKH
MHoOroyronsHuKn

MHOFOYFOJ'IBHI/IK, €ro DOJICMCHTBI M €TI0

HO}ZCH}ZI’I’Zb, 4UTO TaKo€ IJjiomaab MHOTOYTrOJIbHHKA.

OmnuceiBaTh MHOT'OYI'OJIbHUK, €ro OJICMCHTBI,

BBIITYKJIBIC nu HEBBIITYKIJIBIC MHOT'OYT'OJIbHUKHU.

N3o0paxars 1 HAXOAUTH HA PUCYHKAX MHOTOYTOJEHUK

n  €ro DSJEMCEHTBI; MHOTI'OYI'OJIbHHUK, BIHCAHHBIN
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cBoiicTBa. Pacno3HaBaHME  HEKOTOPBIX
MHOTOYT'OJIbHUKOB. Buinyxnvie u
HeebInyKIble MHO20Y20TbHUKU.

IIpaBuiibHBIE MHOTOYTOJILHUKH.
BeanyuHbl

[NonsiTre 0 TUIOINAM TUIOCKOH (UIYphI
U ee cBoiicTBax. M3Mepenue miomazaei.
Enuuuibl n3mepeHus miomaim.

B OKPYXXHOCTb, 1 MHOTOYT'OJIHHUK, OIIMCAHHBII OKOJIO

OKPYXHOCTH. Dopmyruposams: onpeoenenus:
BIIMCAHHOTO ¥  ONHCAHHOTO  MHOI'OYIOJbHHMKA,
IUIOIAAN MHOT'OYTOJIbHUKA, PaBHOBEIIMKHUX
MHOTOYTOJIbHUKOB; OCHOGHblE C60lCea TUIOIAIn

MHOT'OYT'OJIbHHUKA. ,Z]oxasbzeamb: TCOPEMBI O CYMME

YTIIOB
NPSIMOYTOJIbHUKA, TUIOMAAN TPEYroNbHUKA, TUIOMAAN

BBIITYKJIOTO n-yrojIbHHKa, iomaaun

H3mepenns 1 BEIYHCICHUS Tpanenuy.

WNHCcTpyMEHTSBI U1 U3MEPEeHUil Iowmaneil. | [lpumenams U3y4EHHBIE ONPEIENICHHS, TEOPEMBI
@opMynsl  TUIOMIAAN  TPEYTOJBHUKA, | M POPMYIIBI K PEIICHHIO 33/1a4

napajuieJorpaMma M €ro 4aCTHBIX BUIOB

CpaBHeHHE 1 BBIUHCIICHUE TUIOMIA ICH.

Hcropus matemaTnkn AHanmM3UpoBaTh TEKCT M OTOMparh  MOJIE3HYIO
Om 3emnedenus k ceomempuu. Iugpazop | nndopmarmo. CucreMaTH3upoBaTh  OTOOPAHHBIN
u e20 wKona MaTepHall.

Acmponomusa u ceomempus. Umo u kax

ysuanu  Aumaxcacop,  Opamocgen  u
Apucmapx o pasmepax Jlynvl, 3emau u
Connya. Paccmosinus om 3emau 0o JlyHul
u Connya. Hsmepenue paccmosinus om

3emau 0o Mapca.

[peacraBnsate nHGOPMALNIO B HHTEPECHOU (opMe.
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9 kjaacc

Conepxanne y4eOGHOro npeamMera

OcHoBHbIE BU/IbI YUE€OHOIl 1eATETIbHOCTH

H3mepenus v BoIYHCIEHUS
Tpuconomempuueckue @OYHKYUU mMynozo

yena.  Teopema  cumycos.  Teopema
KOCUHYCO8.

Brruucnenue JJIEMEHTOB
TPEYroJbHUKOB C  KCIOJIb30BAaHUEM

TPUTOHOMETPHH-YECKUX COOTHOLICHUH.
@DopMyITBI TUIOIMIAIN TPEYTOJIBHUKA.

Dopmynuposams. onpedeienus: CHHYCa, KOCHUHYCA,
TaHreHca, koranrenca yraa ot 0° mo 180°;ceoticmeo
CBSI3U JUIMH JMAroHaJIeH ¥ CTOPOH Mapajuienorpamma.
Dopmynuposams u
TPUTOHOMETPHUYECKOE

Pa3bBACHATH OCHOBHOC

TOXIIECTBO. Brruucnats
3HAYCHUE TPUTOHOMETPUYCCKON (YHKIMU yriia [0
3HAYEHWIO OJHOW W3 €ro 3aJaHHbIX (QYHKIHI.
Dopmynuposamv U JOKA3bIBATh TEOPEMBL: CHUHYCOB,
KOCHHYCOB, CJEICTBHS M3 TEOPEMBl KOCHHYCOB H

CHUHYCOB, O IUIOIaAX OIMCAHHOTO MHOI'OYT'OJIbHUKA.

3anucvigamy W OKa3bIBaTh  QOPMYIBl  JUIS
HaxXOXXICHUS IUIOIAIM TPEYrojbHUKA, PpaJnyCOB
BIMCAHHOU 51 ONMCaHHOU OKpY>KHOCTEHN
TPEyroJIbHUKA.

Ilpumensme W3y4EeHHBIC ONpEICICHUSI, TCOPEMBI U
(hopMyJIbI K PEIICHHUIO 3a1a4

HpaBI/IJ'II)HLIe MHOI'0YIOJbHUKHA

llosichamp, 4TO Takoe UEHTP M UEHTPaJbHBIA Yroj
MPABUJIBHOIO MHOTOYIONbHHKA, CEKTOpP M CErMEHT
kpyra. @opmyauposams: onpedeiienue TNPABUIHLHOTO
MHOT'OYT'OJIbHHKA; ceolicmea MPaBUJILHOTO
MHOTOYTOJIbHUKA. /{OKa3b16amb CBOWCTBA MPABUIIBHBIX

MHOT'OYT'OJIbHUKOB. 3anucvieamo n Pa3bBACHATH

(hopmynb IUIOIIATU  Kpyra.
3anucvigams 1 noka3piBaTh (HOPMYJBI JJIMHBI JYTH,
IUIOIAAN  CEKTopa, (HOpMyIibl HaXOXKICHUS
paauycoB BIMCAaHHOW Y ONHCAHHONW OKPYXKHOCTEH

JUIMHBI  OKPYXKHOCTH,
JUTS

IPpaBUJIBHOT'O
IIOMOIIIBIO

MHOTOYTOJIbHUKA.
OUPKYII H  JIMHEHKH

Cmpoumv ¢
MIPaBUIbHBIE

TPEYTOJbHHUK, YETHIPEXYTOJIbHUK, IIIECTHYTOJIbHHUK.

Ipumensms  M3y4eHHbBIE

onpeacyicHus, TCEOPCMbI

1 GopMYyIbI K pelIeHHIO 3a1a4

Koopannatsi Onucvieams TOPSAMOYTONBHYIO CHCTEMY KOOPIMHAT.
OcCHOBHBIE IOHATHS, paccmosnue mexcoy | Popmynuposams: ONPEICICHUE YpPaBHEHUs (UTYpEI,
MOYKAMU. Koopounamut cepedunyl | HEOOX0OUMOE u JOCTaTOYHOE ycII0BUs
ompeska. Ypaenenus gpuzyp. HNapajyIeNbHOCTH  JOBYX HpsAMBIX. 3anucvieamv N
JIOKa3bIBaTh (DOPMYIBI PACCTOSHUS MEXIY ABYMS
TOYKaMH, KOOPAWHAT CEpEeIUHBI OTpe3Ka. Bulgooums
ypaBHEHHE OKPYXHOCTH, O0Iee ypaBHEHHE MPAMOIA,
ypaBHEHHE TPSMOH C YITIOBBIM KO3((HIHUEHTOM.
Hoxazvieams HEOOXOAUMOE U JIOCTATOYHOE YCIIOBUE
[apajyIebHOCTH ABYX NPSIMBIX.
Ilpumenams W3ydeHHBIC ONPEAEIEHHUA, TEOPEMBI
1 GOPMYITBI K PEIIEHHUIO 3a1a4
BeKTOpr Onucvieame TOHSITHSA BCKTOPHBIX H CKaJAPHBIX
IlonsTne  BexTopa,  AelcTBHA  Hax | BenuuuH. MumrocTpupoBaTh  MOHSATHE — BEKTOPA.
BEKTOpPaMU, MCIOJIb30BaHUE BEKTOPOB B | Qopmynuposams: onpedenenus. MOAYI1 BEKTOpA,
busuKe,  pasnodicenue  6ekmopa  HA | KOJWJIMHEAPHBIX  BEKTOPOB,  PaBHBIX  BEKTOPOB,

14




cocmasnaioujue, cKanapHoe
npouseedenue.
Koopaunarsi
Koopounamer  eexmopa.  Ilpumenenue

6EKMOpPO8 U KOOpOuHam Ol peuienus
NPOCMEUUUX 20MEMPULECKUX 3a0ay.

KOOpPJMHAT BEKTOpPAa, CYMMBI

BEKTOPOB, IMPOTHUBOIIOJIOKHBIX BEKTOPOB, YMHOXXCHUS

BEKTOPOB, Pa3HOCTHU

BEKTOpa HA YHCIO, CKAaJIIPHOTO IPOU3BEACHUS
BEKTOPOB; CGOUCHMEA: PaBHBIX BEKTOPOB, KOOpAUHAT
PaBHBIX BEKTOPOB, CIIOXKEHHS BEKTOPOB, KOOPIHHAT
BEKTOpa CyMMBI M BEKTOpa Pa3sHOCTH JIBYX BEKTOPOB,
KOJUIMHEAPHBIX BEKTOPOB, YMHOXXEHHSA BEKTOpa Ha
YHUCIIO, CKAJSAPHOTO TPOM3BENEHUS JIByX BEKTOPOB,
NEPIEHAUKYIAPHBIX

BCKTOPOB. ﬂOKaf)’bl@aI’nb

TCOPEMbBL: O HAXOXJACHUM KOOpAWHAT BCEKTOpa, O

KOOpJMHATAX CYMMBI H pa3HOCTH BEKTOpPOB, 00

YCIIOBUH KOJUIMHEAPHOCTH JIBYX BEKTOpPOB,
0 HaXOXKACHWU CKaJSIPHOTO  TNPOM3BENEHHUS  JBYX
BEKTOpPOB, 00  YCIOBMM  NEPHEHIUKYISIPHOCTH.

Haxooumy xocuHyC yria Mexny JByMs BEKTOPaMHU.
Ilpumensams WU3y4EHHbIE OIPEICIICHUS,
¥ GopMYyINBI K peICHHUIO 33124

TEOPEMBI

JIBHoKeHUST
OceBas W IEHTpajbHasi CHUMMETpUS,
NnoGoOpoOm U  NAPANIENbHLIL — NePeHOC.

Kombunayuu osudicenuil na niockocmu u
ux ceoticmsad.

Ilpusooums ipuMepsI IPeoOpa3oBaHusT PUTYD.
OnuceiBaTh mpeoOpa3oBaHus (UTYp: TapaUICIbHBIH

IEPEHOC, oceBast CUMMETpHA, LCHTpaJIbHasA

CUMMETpHA, IOBOPOT, TOMOTECTHA, no;[06ne .

Dopmynuposams. onpedenenus: JBUXKEHHS; PaBHBIX

¢buryp; TOUEK, CHMMETPHUYHBIX  OTHOCHTEIHHO

@urypsi B reoMeTpun U B | IPSIMOM; TOYEK, CHMMETPUYHBIX OTHOCUTEIBHO TOUKH;

OKpY’KaloleM Mupe (uryppl, uMerOmenl OCh CHMMETPUH; (QUTYPHI,

OceBas  cUMMETpHsi  T€OMETPHYECKUX | UMEIOIIEeH IIEHTP CHMMETPHH; TOHOOHBIX QHryp;

¢duryp. LenTpanpHas CUMMETpHS | ceoticméa: JBUXKEHHUS, TNapayIeIbHOTO IIepeHoca,

TE€OMETPUIECKHUX UTYP. OCeBOH CHUMMETPHH, LEHTPaJbHOH CHMMETpPHH,
MOBOPOTa, TOMOTETHH. J[oKa3zvieamsb TEOPEMBI: O
CBOMCTBaX  NapajUleIbHOTO  TEpeHoca,  OCEeBOM
CUMMETPHUH, LEHTPAIbHOM CHUMMETPHUH, IOBOPOTA,
rOMOTETHH, OO0 OTHOIICHUH ILIOMIaACH IOJOOHBIX
TPEYTOJILHUKOB.
Ilpumenames W3ydeHHbIE OINpEAETICHHUSA, TEOPEMbl U
(hopMyJIBI K peNIeHHIO 33124

l'eomeTpuueckue durypsi B | OOBSICHATH, YTO TaKO€ MHOTOTPAaHHUK, €ro T'paHH,

npocrpancree (00beMHbBIE TeJIa)

MHOZOZpaHHuK u eco oJleMeHmabl.
Hazeanus MHOC0CPAHHUKO8 C pPA3HbIM
nojioasHceHuem u Koaudecmeom epaHeﬁ.
HepBI/I‘IHLIG MpEeaACTaBJICHUA O NMHUPaMHUIC,

napajuiefenuriesie, npusme, chepe, mape,

WIAHIpPE, KOHyCe, WX DJJEeMEHTaX |
MPOCTEUIINX CBOMCTBAX.
Beanunnsbl

[IpencraBmenne 00 o0beMe U ero
cBoiicTBax. M3mepenue oobema. EnquHutis:

M3MEpEHUs 00BEMOB.

péopa, Kakou

MHOTOI'paHHUK Ha3bIBAC€TCS BBIIYKJIBIM, YTO TaKO€

BEpLIUHBI, JUaroHalu,
N-yroibHasi npu3ma, €€ oCHOBaHHS, OOKOBBIE IpaHU
1 GoKoBbIe pEOpa, Kakas Mpr3Ma Ha3bIBaeTCs MPAMOI
W Kakasg HaKJIOHHOHM, YTO TaKoe BHICOTa HPU3MBHI,
Kakas NpU3Ma Ha3blBACTCs MapajljiesienUune oM H
KaKoM napasuiesIeuIe,] Ha3bIBACTCS
NpSAMOYTOJIBHEIM; (OPMYIUPOBaTH U OOOCHOBBHIBATH
JMaroHajien

YTBEPKICHUSA 0 CBOICTBE

napajjenenunena W O KBaApare JUArOHaH
MPSIMOYTOJILHOTO MapauiesienuIesa; 0ObsICHATh, UTO
Takoe 00BEM MHOTOTpaHHWKA; OOBSICHATH, KaKOH
MHOTOIPaHHUK Ha3bIBACTCH MUPAMUJION, YTO TaKOE

OCHOBaHHWE, BEpIIMHA, OOKOBHIE TpaHW, OOKOBHIC
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péOpa ® BBICOTA MHUPAMUIBI, KaKas MHUpaMHJA
Ha3bIBaeTCAd TPABWIBHOW, UYTO Takoe arodema
MPAaBWILHOW THUPaMUIBI, OOBICHATH, KaKoe TEIO
Ha3bIBAETCSA IMIMHIPOM, YTO TaKOE €T0 OCh, BHICOTA,
OCHOBaHMs, paauyc, OOKOBas  TIOBEPXHOCTb,
oOpaszyromue, pa3BEPTKAa OOKOBOW ITOBEPXHOCTH,
KakiuMU (OPMYJIaMHU BBIPAKAIOTCS 00BEM W TLIOIIAb
OOKOBOM MOBEPXHOCTH IWIMHAPA;, OOBSICHITH, KAKOS
TEJO Ha3bBaCTCA KOHYCOM, 4YTO TaKOe €ero och,
BBICOTa,  OCHOBaHHWE, OOKOBas  IOBEPXHOCTb,
obpaszyromue, pa3BEPTKa OOKOBOH TOBEPXHOCTH,
KakuMH (popMylTamMu BBIpaKarOTCs OOBEM KOHyca U
IJI01aab OOKOBOH MOBEPXHOCTH; OOBSICHSATH, Kakas
MMOBEPXHOCTh HAa3bIBaeTCs cdepoil M Kakoe Teio
HA3BIBAETCS IIAPOM, YTO TAKOE PAIUYC U JTUAMETP
cdepsl (mapa), pacmo3HaBaTh Ha PUCYHKaX MPHU3MY,
napa’suieenuIe, TUpaMuIy, TUIUHIpP, KOHYC, I1ap.

Hcropust maTtemaTnkn AHanm3upoBaTh TEKCT W  OTOMpaTh TOJE3HYIO
T'eomempus u UCKYCCMBO. uHpopmanuto.  CHCTEeMATU3UPOBAaTh  OTOOPAHHBIN
T'eomempuueckue 3AKOHOMEPHOCTU MaTepHall.

OKpYdHCalouje2o Mupa. [pencraBnsate nHGOPMAINIO B HHTEPECHOU (opMe.

Mamemamuka 6 passumuu Poccuu:
Ilemp I, wkona mamemamuyeckux u
HABUSAYKUX HayK, paszsumue
poccutickozo ¢aoma, A.H. Kpwiios.
Kocmuueckasn  npoepamma u  M.B.
Kenowuu.

Dopmbl opzanusayuu y4eOHbIX 3AHAMUILL

1. VYpok OTKpBITHH HOBBIX 3HAHWH: MPOOJEMHBIN ypOK, Oecena, MyJIbTUMEANA-YPOK, UTPa,
YPOKH CMEIIAaHHOTO THUIIA.

2. VYpok pedrexcuu: NpakTUKyM, KOMOWMHHUPOBAHHBIN YPOK.

3. VYpok 0O0ImEeMeTOAO0IOTHYECKONH HAMpaBIeHHOCTH (CHUCTeMaTH3alMy 3HAaHWH): KOHKYPC, YpOK-
urpa.

4. Ypok pa3BHBAIOIIETO0 KOHTPOJS:: MHUCBMEHHbBIC PabOThbI, YCTHBIE OMPOCHI, BUKTOPHUHA, CMOTP
3HAHWH, TBOPYECKHUHA OTUET, 3alTUTa IPOEKTOB, peepaToB, TECTUPOBAHKE, KOHKYPCHI.

CO CIIOBECHOM (3HAKOBOW) OCHOBOW:

Caymanue oObsICHEHUH YUUTEIS.

CnymaHue 1 aHau3 BBICTYIUICHUI CBOMX TOBapHUIIEH.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

Pabota ¢ HaydHO-TIOMYIISIPHOM JIMTEPATYPOil.

Hanmcanue pedepaToB 1 JOKIAI0B.

BriBon 1 1oka3zaTenbecTBO POPMYIL

Ananus popmy.

Periennie TeKCTOBBIX KOMTMYECTBEHHBIX U KaU€CTBEHHBIX 3a]1au.
CucremaTtn3anus yueOHOTo MaTepuania.

WX N R WD =
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Ha OCHOBE BOCHPUATHUS DIEMEHTOB JTeNCTBUTEILHOCTH:

1. Amnanus rpaduxoB, TaOIHII, CXEM.
2. Awnanuz npoOJIeMHBIX CUTYyaIUi.

C IMPAKTUYECKON (OIBITHON) OCHOBOM:

Pemenue skcriepuMeHTa bHBIX 3a7ay.

Pabora ¢ pa3naTouHbIM MaTepUaIOM.

Beinonnenue paboT mpakTHKyMa.

[TocTpoeHue rUMOTE3BI HA OCHOBE aHATN3a MMEIOIIMXCS JTAHHBIX.
W3mepenue BeIMUYUH.

MonenupoBaHue 1 KOHCTPYHpPOBaHHE.

SRSl e
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Kaﬂeﬂ)lapno — TEMATUYICCKOC IVIAHMPOBAHUE C YKAa3aHUEM KOJINIECTBA 1aC0B,
OTBOAMMBIX HA OCBOCHMUC Ka)l()IOﬁ TEMbI

Txaace

Ne ypoka | Tema ypoka | DJIeMeHThI COAePKAHUSA

Durypsl B reoMeTpuu U B OKpy:kawouemM mupe (15 yacos)

Touku u npsiMble l'eomerpuueckas ¢purypa. opMupoBanue
MPEICTABICHHUIA O METANPEAMETHOM MOHSATHH
1,2 «purypay.

Touka, muHwMs, npsiMasi, ToManas. OnpeaeneHue.
YTBepKACHHUSL.

OTpe30K U ero IIuHa Otpesok. [Tonsitue Benuuunbl. JjiuHa.
Usmepenne piaunbl. EQMHATBI ©13MEPEHUS JIUHBL.
3-5 Paccrosaue mexay ToukamMu. MTHCTpYMEHTBI 151
MOCTPOCHHUI OTPE3KOB U U3MEPEHUH THH
(paccTosiHwmiA).

Jlyud. Yron. 3mepenue yrios JIyd, mIOCKOCTb, yroji, OHMCCEKTpUCa yriila U ee
CBOMCTBA, BHABI YNIOB. BenuuuHa  yrma.
6-8 I'panycHas wmepa yrma. WHCTpyMeHTBl AJis
U3MEPEHUN U IOCTPOCHUN YIVIOB, BBIYMCIICHUE
yrioB. [IpsiMo# yro.

9-11 CMEKHBIE M BEpTHKATBHBIC YTIIBI JIy4, BUJIBI YTJIOB.
[lepnienauKynspHBIE IPSMBIE PaccrosHme ot Touku 10 npsiMoit. Paccmosnue
12 Mmedxncoy pueypamu. IlepneHIUKYISP K TIPSIMOM.
HaknoHHas, npoekuusl.
AKCHOMBI Axcuombl. Om  3emaedenuss K  2eoMempuu.
13 Hughazop u eco wxona. @anec, Apxumeo. [lnamon
u Apucmomens.
IToBTOpEHME U crcTeMaTU3aLUs Paccrosaue mexny toukamu. Jlyd, IIOCKOCTS,
14 y4e0HOT0 Marepuaa yron, OWCCEKTpHCa yIila U €€ CBONCTBA, BHJBI

yrnoB. BennuuHa yrna. ['pagycHas Mepa yria.

Konmponsnaa paboma Ne 1 1o reme
15 «IIpocTeiine reoMeTpruuecKue

(GUrypsl 1 UX CBOHCTBaY

KoMMyHuKaTHBHBIE: PEryIHMPOBaTh COOCTBEHHYIO IESTEIBHOCTh IOCPEICTBOM TMCHMEHHOM peyH.
PeryasiTuBHBIe: OIIEHUBATh JOCTUTHYTHIA PE3YIIbTAT.
Ilo3HaBaTenbHbIE: BEIONpaTh Hanbonee 3 PeKTHBHbIE CITOCOOBI PEeNICHHS 331a41

Tpeyroabuuxku. Pagenctso ¢puryp (18 yacos)

PaBHbIe TpeyronsHuKH. BricoTa, TpeyronsHuku. BricoTa, mMenuana, Ouccekrpuca
16,17 MeraHa, OMCCeKTpHCa TPEYroNbHUKA | TpeyroabHHUKa. [IpSMOyronbHbI, OCTPOYTONBHBIN,
TYIOYTOJIbHBINA TPEYTOIbHUKH.
IlepBblit 1 BTOpO PU3HAKH CBolicTBa paBHBIX TPEYTrOJbHUKOB. [Ipu3Haku
18.p) | PBEHCTBA TPEYTONLHUKOR paBeHCTBA TPEYrodbHUKOB. CepeHHBIHN
) NEPIEHANKYISIP K 0Tpe3Ky. Ceoticmea u npusHaxu
nepneHouKyIAPHOCHU.
2326 PaBHOOEnpeHHBIN TpeyroNbHUK U ero | PaBHOOEApEeHHBIH TPEYroNbHUK, €T0 CBOMCTRA.
] CBOICTBA PaBHOCTOPOHHUI TPEYTOJILHUK.
2798 [TpusHaku paBHOOEAPEHHOTO PaBHOOEpEHHBIH TPEYrOMBHHK, €r0 IPU3HAKH.
’ TPEYroJbHUKA
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29,30 Tperuii npusHaK paBeHCTBA IIpu3Haku paBeHCTBA TPEYTONBHUKOB.
’ TPEYTOJILHUKOB

Teopemsl Teopemsbl. [JokazatenbcTBo. JloKa3aTeabCTBO OT

31 npotuBHOTO. Teopema obpartHast manHoi. [Ipumep

1 KOHTPIIPUMED.

1 IloBTOpeHue u cucremMaTu3anus [Ipusnaxu paBeHCcTBa TPEYTOJIbHUKOB.
y4eOHOTO MaTepHaia PaBHOOEIPEHHBIN TPEYrOIHHUK, €TI0 CBOWCTBA.

13 Koumponsnaa paboma Ne 2 1o reme
«TpeyronbHUKN

PeryasiTuBHBIE: OCO3HABATH YPOBEHD U KAYECTBO YCBOCHMSI 3HAHNIN M YMEHHI; COCTABIIATH IIJIaH U
MOCTIEIOBATENBHOCTD BHIITOTHEHUS PaOOTHI.

IMo3naBaTebHBIE: YMETH BBIACIATH HHPOPMALMIO U3 TEKCTOB Pa3HBIX BUIOB; IIPOU3BOJIBLHO U
OCO3HaHHO BJIA/IETh OOIINM MPUEMOM pEIIeHUS 3aJaHIH

KoMMyHMKATHBHBIC: YUUTBCS KPUTUYHO OTHOCUTBCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM
MPU3HABAaTh OIIHMOOYHOCTh CBOETO MHEHHUSI.

IapaneabHOCTh NPSAMBIX. IIpMOYroJibHbINH TPeyroabHHK (16 yacoB)

[apannensHbIe TpSMBIE [NapannensHOCTB MPSIMBIX. Axcuoma
napanienwnocmu  Eexnuda. Ponv  poccutickoeo
34 yuenoeo H.U. Jlobauesckoeo, I1.J1. Yebvrues, C.
Kosanescroui u A.H. Konmoeoposa 6 passumuu
MamemamuKu.
35,36 [TpusHaku nmapaieapbHocTy npaMbiX | [Ipu3HaKy mapansenbHbIX IPSMBIX.
37-39 CBoiicTBa napajuielabHbIX OPSIMbBIX CBolicTBa MapaJJIeNbHbIX NPSIMBIX.
4043 CyMMa yTJIOB TPEyroJbHHUKa Bremnue yrisl TpeyronsHuka. HepaBeHcTBO
] TPEYTOJIBHUKA.
44.45 [IpssMOYTONIBHBIN TPEYTrOJIBbHUK [IpsimoyronbHbIi TpeyronbHuk. [Ipu3Haku
’ PABEHCTBA TPEYTrOJILHHUKOB.
46.47 CBoiicTBa MPSIMOYTOJILHOTO CBoiicTBa MPSIMOYTOJILHOTO TPEYTOJIbHHUKA
’ TPEYroJbHUKA
IToBTOpEHME U cucTeMaTU3aL U IIpu3Haku M CBOMCTBA MAPAJUIEIBHBIX IPSMBIX.
43 y4aeOHOTO MaTepHuaia Hepasenctso TPEYrOIbHHUKA. CaoticTBa
NpSIMOYTOJIBHOTO ~ TpeyrosnbHuka.  [lpusHakm
pPaBEHCTBA TPEYTOIHHHUKOB.
Koumponvuasa paboma Ne 3 o teme
49 «ITapannenpueie npsamble. CyMMa yIios
TPEYTOJIbHUKAY
PerynsiTuBHBIE: CPaBHUBATH CBOH CIIOCOO ACHCTBUM C 3aJaHHBIM 3TAJOHOM I BHECCHUS
KOPPEKTHBOB.

[o3HaBaTebHBIE:  CO3/aBaTh  CTPYKTYPy  B3aMMOCBS3E€H  CMBICIIOBBIX  CIUHHUI]  TEKCTa;
OpPHEHTHPOBATbCS Ha pa3zHooOpazue CIOCO0OB pELIeHUs 3aJaHHii; YMETh OCYIIECTBIISITH aHAJIN3
00BEKTOB, CAMOCTOSTENILHO UCKATh U OTOMPATh HEOOXOANMYIO HH(POPMAITHIO.

KoMMyHUKaTHBHBIE: IPOSIBIISITH TOTOBHOCTh K OOCYXKIICHHIO Pa3HBIX TOUCK 3PEHHS W BBIPAOOTKE
o0rieli (rpynmnoBoii) MO3UIIHH.

Oxkpy:kHOCTB, KPYT. B3anMHoe pacnoJioxkeHne NpsiMoii 1 OKpy:kHOcTH. ['eomeTpnueckue
nocTpoeHusi (16 yacos)

50,51 I'eomerpuueckoe  MecTo  TOueK. | OKpYKHOCTb, KPYT, UX JIEMEHTHI U CBOHCTBA.
OKpYXHOCTb M KpyT
Hexotopsle cBOHCTBa OKPYKHOCTH. KacarenpHass k OKpyxHOCTH, €€ CBOICTBa.
52-54 KacarenbHas Kk OKpyXHOCTH B3anMHoe pacrionoxeHre npsiMol U OKPYKHOCTH,
08YX OKpYdHcHOCmE.
55.57 OnucanHas ¥ BIFICAHHAS Brmcannsie u ommcaHHBIE OKPY)KHOCTH TSt
] OKPYXHOCTH TPEYTrOJIbHUKA TPEYrOJIbHUKOB.
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3agaun Ha MOCTPOEHHE leomeTpudeckre MOCTPOCHUS IS HILTIOCTPALIUH
CBOWCTB T€OMETPHYECKHUX PUTYP.

HNHCTpyMEHTBI It IOCTPOEHUMN:  LUPKYIb,
58-60 JUHEHKa, YTONBHUK. [Ipocmeiiuiie nOCMpoeHs.
yuprynem u JUHEUKOU. nocmpoeHue
ouccekmpucol yend, NepneHOuKyusipa K npsamotl,
yena, pagHo2o OaHHOMY.

MCTO):[ TCOMETPHUICCKUX MECT TOUYCK B HOCW!pO@HH@ mpeycolbHUKO6 no mpem

61-63 3a/1a4yax Ha OCTPOCHUE CMOPOHAM, 08YM CHIOPOHAM U YTy MeNCOy HUMU,
CIMOpOHEe U O8YM NPUNEHCAUUM K Hell Y2NaM.
IloBTOpeHue u cucremMaTu3anus Ilocmpoenue npasunbHLIX MHO20Y20bHUKOG.
yueOHOro Marepuaina Tpuccexyuss  yena.  Keaopamypa  xpyea.
64 Yoeoenue xyba. Hcmopus uyucna m. 3onomoe
ceuenue. «Hauana» FEsxamuoa. JI Diinep,
H. U Jlobauesckuil. HUcmopus nAmMo2o
nocmynama.
Koumponvuaa paboma Ne 4 o reme
65 «OKpyXHOCTP U KpYT. | eomeTprueckue

IMOCTPOCHUS»

PeryasiTuBHBIE: CAMOCTOSATEIILHO HAXOUTh ¥ (YOPMYITHPOBATh YUEOHYIO MPOOIEMY, COCTABIATD TUIAH
BBITIOJTHEHUS pa0OTHI.

Ilo3naBaTejbHbIE: BBINOJIHATH y‘ie6HI)Ie 3aga4yv, HEC MMCIOIKUEC OAHO3HAYHOTI'O PCIICHUSA, BI)I6I/IpaTB
HanOosee 3 PEKTUBHBIE CTIOCOOBI PEIICHUS 3a1a4UH

KoMMyHUKaTHBHBIE: BOCIIPUHUMATh TEKCT C YYE€TOM IOCTABICHHOW y4eOHOW 3aja4yd, HaXOIUTh B
TEKCTe WH(POPMALUIO, HEOOXOIUMYIO JUIS €€ PEIICHUsS; ONPEACTATh IeNd U (DYHKIMH YYaCTHUKOB,
CHOCOOBI B3aMMOJICHCTBYS;, TUIAHUPOBATh OOIIUE CIOCOOBI PabOThl; OOMEHUBATHCS 3HAHUSAMHU MEXKIY
YJIEHAMH TPYIIIbI TS TPUHATHS 3G (GEKTHBHBIX COBMECTHBIX PEIICHUN

O00011eHMe ¥ cucTeMaTH3an M 3HaAHUI yyammxes (3 yaca)

66 VYnpakHeHus Jj1sl IOBTOPEHUs Kypca
7 xyacca

67 Hmozosaa konmponvnuana paboma

68 VYnpakHeHus Jj1sl IOBTOPEHUS Kypca
7 xyacca

KoMMyHHKAaTHBHBIE: apryMEHTHPOBATh CBOIO TOUKY 3PEHUs, CIIOPUTH U OTCTauBaTh CBOIO MO3HMLIHUIO
HEBpaXACOHBIM [UIS ONIOHEHTOB 0Opa3oM; pa3BUBaTh YMEHHS WHTETPUPOBATHCS B TPYIIY
CBEPCTHHUKOB U CTPOUTH MPOTYKTHBHOE B3aUMOJECHCTBUE CO CBEPCTHUKAMHM U B3POCIBIMHU.
PerynsiTuBHBIE€: BHOCHTH HEOOXOAWMBIE JTOTIONHEHUS M KOPPEKTHUBHI B IUIAH U CIIOCOO JCHCTBUS B
CJIydae pacXOXKICHUS 3TalIOHA, PEalbHOTO IEHCTBHS U €T0 PE3YNbTATa.

Ilo3naBaTebHBIE: OCYIIESCTBISITE CPABHEHHE U KJIACCH(UKAIMIO N0 33JaHHBIM KPUTEPHIM

8 kiace
Ne ypoka | Tema ypoka | DJieMeHTHI CoiepPKAHUS
YeTbIpéXyronbHuUKH (22 yaca)
1,2 YeThIpEXYTroJbHUK U €r0 3JIEMEHTHI UeThlpexyrolbHUKH. Ksanpar, Tparenuus,
paBHOOEAPEHHAs! TPANeNHsl.
3.4 [Napannenorpamm. CBoiicTBa INapannenorpamm. CBoiicTBa napajuienorpaMmma.
napajuiesiorpaMma
5,6 [TpusHaku mapanigesorpaMma [Tpu3HaKkyu napaienorpaMma.
7,8 [TpssMOYTrOJIBHUK IIpsAIMOYT OJIHHUK. CaoiicTBa U NPU3HAKKA

20




IPSIMOYTOJIBHUKA.

9,10 Pomb6 Pom6. CBoiicTBa U IPU3HAKK poMOa.

11 Ksanpar KBagpar. CBolicTBa M IPU3HAKU KBaApaTa.

12 Koumponvuaa paooma Ne 1 o teme
«ITapannenorpaMM U ero BUABI

13 CpenHsis IMHUS TPEYroJIbHUKA CpenHsis TMHUS TPEYrolbHUKA

14-17 Tpaneuus Tpanerusi, paBHOOEAPEHHAS TPAITCITHUSL.

18,19 IleHTpanbHbIEC U BINCAHHBIE YIIBI I{eHTpaJIbHbIE U BOMCAHHBIE YIJIBL.

20,21 Bnucannsle 1 onucaHHble BrnucanHple U oONMCaHHBIE OKPYXHOCTH  JUIs
YeThIPEXYTOTBHUKHI Yemulpexy2onbHUKOS, NPAGUNLHBIX

MHO20Y20bHUKOS.
22 Konumponvnaa padboma Ne 2 1o Temam

«CpenHsist THHUS TPEYTOJIbHUKA.
Tpanenus. BriicanHble 1 onucaHHbIE

YETBIPEXYTOJIbHUKNY

KomMMyHMKaTHBHBIE: apryMEHTHPOBaTh CBOK TOUKY 3PEHUS, CIIOPUTh M OTCTaUBaTh CBOKO IMO3UIIHIO
HEBpakAeOHBIM JUIs OIMMIOHEHTOB 00pa3oM; pa3BUBaTh YMEHHUSI HHTETPHPOBATHCS B TPYIITY CBEPCTHHKOB
U CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU U B3POCIBIMHU.

PerynsiruBHbBIE: BHOCHTH HEOOXOAMMBIC TOMOJIHEHUS W KOPPEKTUBBI B IUIaH M CHOCOO neiicTBUS B
CIIydae pacxOKACHHUS 3TaJIOHA, PEATHbHOTO JISHCTBHS 1 €T0 Pe3yibTara.

Ilo3HaBaTeabHBIE: OCYIIECTBISITH CPABHEHNE U KIaCCH(UKAITUIO TI0 33JJaHHBIM KPUTEPUIM

IMogo06ue TpeyroibunkoB (16 yacos)

23-28 Teopema ®aneca. Teopema o Teopema @aneca. Ilponopyuonanvivie ompesKi,

MIPOTMIOPIIMOHANBHEIX OTPe3Kax nooobue ueyp. [enenue ompesxka 6 OaHHOM
OMHOULEHUU.

29 [MooOHBIC TPEYrOIBHUKH [Tonsitue mpeobpazoBanus. IlpeacTtaBienue o

METanpeMETHOM IOHSTHH  «IIPeoOpa3OBaHUE).
Ilodobue. I10006HbIE Mpey2onbHUKU.

30-34 [TepBbrit mpu3HAK TOAO0HS Ilooobnvie mpeyeonvruxu. Ilpuznaku nooobus.
TPEYTOJILHUKOB

35-37 Bropoii u Tperuit npusnaku nogodus | [1odobnvie mpeyeonvruku. [pusnaxu nooooust.
TPEYTrOJbHUKOB

38 Koumponvuasa paboma Ne 3 o TeMam

«Teopema Daneca. [Togooue

TPCYT'OJILHUKOBY

KoMMyHHKaTHBHBIC: CIIyIIaTh W CIBIIATH JPYT ApYyra; MPeACTaBIATh KOHKPETHOE COAEp)KaHUE U
coo0IIaTh ero B TMCbMEHHOW U YCTHOU (opMe.

PerynsiTuBHbBIE: TPUHUMATh [O3HABATENbHYIO II€]Ib, COXPaHATH €€ TPU BBINOJHEHUH YYEOHBIX
NCHCTBUN, pErylIMpoBaTh BECh IPOIECC WX BBINOJHCHHS M YETKO BBINIOJIHATH TpPeOOBaHUS
[I03HABATENBHON 33/1aUH.

Ilo3HaBaTebHBIE: BBHIBOJUTH CIEACTBUS U3 UMEIOIIMXCA B YCJIOBUM 33Ja4yd JAHHBIX; YCTaHABIMBATb
IIPUIHUHHO-CIICACTBCHHBIC CBA3H.

PemeHue npsiMoyroJibHbIX TPeYroJabHUKOB (14 yacoB)

39 MetpHuyeckue COOTHOLICHHUS B MeTrpuyecKkie COOTHOLICHHS B HPSMOYTOJIEHOM
MPSIMOYTOJIEHOM TPEYTOJIbHUKE TPEYrOJILHUKE
40-44 Teopema IIudaropa Teopema  Iugpacopa. Om  3emnedenus K

2ceomempuu. Ilugpazop u e2o wkona

45 Koumponvuaa paboma Ne 4 1o remam
«MeTpHruecKue COOTHOIICHUS B
MPSMOYTOJIEHOM TPEYTOJIbHUKE.
Teopewma [Iudaropa»
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46-48 Tpuronomerpudeckre GyHKIHH TpuroHomeTpuueckue (yHKIUH OCTPOrO yIiia B

OCTPOTO yIiia MPSIMOYTOJIBHOTO IPSMOYTOJIBHOM TPEYTOJIbHUKE
TPEYTOJIbHUKA
49-51 Pemenue npaMoyroabHbIX BreluncrieHne  3MEMEHTOB  TPEYTOJIBHHKOB €
TPEYTOJIbHUKOB HCIOJIb30BaHUEM TPUTOHOMETPUUECKUX
COOTHOIIICHUH.

Acmponomus u eeomempus. Ymo u Kax y3Haiu
Anaxcaeop, Opamocghen u Apucmapx o pazmepax
Jlynot, 3emnu u Connya. Paccmosinusi om 3emau 0o
Jlynot u Connya. Hsmepenue paccmosnus om
3emnu 0o Mapca.

52 Konmponvnas paboma Ne 5 1o Temam
«TpuroHomeTpudeckue QyHKIUU
OCTpOTO yTJIa MPSMOYTOJIHHOTO
TpeyronbHuKa. PemieHue

HOPSIMOYTOJIBHBIX TPEYrOJIbHUKOBY

KoMMyHHKaTHBHBIC: CIIyIIaTh W CIBIIATh JPYT ApYyra; IMPeACTaBIATh KOHKPETHOE COAEp)KaHUE U
coo0IIaTh ero B TMCbMEHHOW U YCTHOU (opMe.

PerynsiTuBHbBIE: TIPUHUMATh [O3HABATENbHYIO II€JIb, COXPaHATH €€ TPU BBINOJHEHUH Y4EOHBIX
NCHCTBUN, PpErylIMpoBaTh BECh IPOIECC WX BBINOJHCHHS M YETKO BBIIOJIHATH TpPeOOBaHUS
[I03HABATENBHON 33/1a4H.

Ilo3HaBaTebHBIE: BBHIBOIUTH CIEACTBUS U3 UMEIOIIMXCA B YCJIOBUM 33Ja4yd JAHHBIX; YCTaHABIMBATb
IIPUIHUHHO-CIICACTBCHHBLIC CBA3H.

MHuoroyroabuuku. Iliomanas MHoroyrojsuuka (10 yacon)

53 MHOTOyroJIbHUKH MHOrOyronsHuK, €ro 3J€MEHTBl U €ro CBOMCTBA.
Pacno3naBaHue HEKOTOPBIX  MHOI'OYI'OJIBHHMKOB.
Buinyknvie  u  Hesbinykivble  MHO20Y20NbHUKU.
ITpaBUIbHBIE MHOTOYT OJIBHUKHU.

54 ITonsTHE TIIOIIA I MHOTOYTOJIBHUKA. [onsaTre o mIOMAAM TUIOCKOW (QUIypel U €¢
[Inowmwane npsiMOyroJapHUKa cBoiicTBax. HM3mepenuwe 1uiomanei. EnuHUIbI
U3MEpEeHus TUIOIIA TN, HucTpymMeHThI JUIS

HM3MEPEHUH TIJIOMIAJICH.

55, 56 [Inomane napamnenorpaMma dopMyna IUIOIIAAM NApAIEIOrpaMMa U €T0
yacTHBIX BuAOB. CpaBHEHHE ¥ BBIYHCIICHHE

ILUIOIIAAEH.

57,58 [Inomane TpeyronsHUKa @opmynsl TIIOMEAAN TpeyronpHuka. CpaBHEHHE U
BBIYHCIICHHE TIOMIAACH

59-61 [Tnomans Tpaneuuu CpaBHEHHE U BBIUMCICHUE TIOIMIAICH

62 Konumponvnuaa paboma Ne 6 o reme
«MmuoroyronbHuku. [Tnomanp

MHOT'OYT'OJIbHHUKa»

KoMMyHHKATHBHBIE: TIPEICTABIISATH KOHKPETHOE COMEPKaHUE M COOOIIATh €r0 B MUChbMEHHOM U YCTHOU
¢opme; yMmeTs (WNHM pa3BHBaTh CHOCOOHOCTh) C TIOMOIIBIO BOIPOCOB JOOBIBaTh HEMOCTAIOIIYIO
HHQOPMAIIHIO.

PerynsiTuBHbBIE: CTaBUTH YI€OHYIO 3a/1a4y HA OCHOBE COOTHECEHHS TOTO, UYTO YK€ M3BECTHO, YCBOCHO,
TOTO, YTO €II¢ HEU3BECTHO; CAMOCTOSTEIHLHO (hOPMYIUPOBAThH MMO3HABATEIBHYIO 1ENb U CTPOUTD JCHCTBUS
B COOTBETCTBHUH C HEH.

Ilo3HaBaTebHBIE: TPOBOJIMTH aHAIH3 CIIOCOOOB PEIICHUS 33134

IloBTOpEHME U cUcTeMATH3ALMsl Y4eOHOro marepuaJia (6 yacoB)

63-65 | YnpakaeHus 7151 TOBTOPEHUs Kypca 8 |
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KJacca

66 Hmozosaa konmponvnana paboma

67, 68 VYrpakHeHus U1 NOBTOPEHUS Kypca 8
KJacca

KoMMyHHKaTHBHBIE: apryMEHTHPOBATh CBOIO TOYKY 3pEHMS, CIIOPUTh U OTCTaWBaTh CBOIO IO3UIUIO
HEBpaXKJAeOHBIM JJISi ONIIOHEHTOB 00pa30M; pa3BUBATh YMEHHS WHTETPUPOBATHCS B TPYIITY CBEPCTHHUKOB
U CTPOUTB MPOAYKTUBHOE B3aNMOJIEHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMH.

PerynsiTuBHBI€: BHOCHTH HEOOXOAMMBIC TOTMOJHEHUS W KOPPEKTUBBI B IUIaH M cHoco0 neiicTBUS B
CJIydae pacxOXKICHUS 3TAJIOHA, PEalbHOTO ICHCTBHS U €T0 PE3YNBTATA.

Ilo3naBaTebHBIE: OCYIICCTBISITS CPABHEHHE U KJIACCH(MKAIMIO N0 331aHHBIM KPUTEPHIM
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9 kJacce

Ne ypoka | Tema ypoka | JJIeMeHTBI CoiePKAHUSA
Pemenue TpeyroaibHukoB (16 yacon)
1,2 CuHyC, KOCUHYC, TAHT€HC U KOTaHTeHC | TpuconHomempuueckue yHKyuu mynozo yeid.
yria ot 0° 1o 180°
3-5 Teopema KOCHHYCOB Teopema xocunycog
6-8 Teopema cUHYCOB Teopema cunycos
9-11 Pemenue TpeyroasHUKOB BelunciieHHEe  JIEMEHTOB  TPEYTOJIBHHKOB — C
WCTIOJIh30BaHUEM TPUTOHOMETPHYECKUX
COOTHOILICHUH
12-15 DopMynbl 1J1sl HAXOXKIECHUS [I0IIATN DopMyJIBI IJIOLIATN TPEYTOJIBHUKA.
TPEYTOJIbHUKA
16 Koumponvuasa paboma Ne 1 no teme
«Permienne TpeyroapbHUKOBY

KoMMmyHuKaTHBHBIE: OOMCHUBATbCS MHCHHMSMH, IIOHUMATh TIO3HMIMI0 TApTHEPA, B TOM YHCIC U
OTIIMYHYIO OT CBOEHW; 3a/aBaTh BOIIPOCHI, CIYIIAaTh M OTBEYaTh HA BOIPOCHI APYIHuX, (HOpMYyIHPOBATH
COOCTBEHHBIEC MBICITH, BRICKA3bIBaTh 1 00OOCHOBBIBATH CBOIO TOUKY 3PCHUSI.

PerynsiTuBHbIe: TUIAHUPOBaTH (B COTPYNHHYECTBE C YyYUTEIEM W  OAHOKIACCHUKAMH  WIIH
CaMOCTOSATENhHO) HEOOXOMMMBbIE MJEWCTBHUS, OIEpalyHd, AEHCTBOBAaTh IO IUIAHY, CaMOCTOSTEIEHO
IJIAaHUPOBATH HEOOXOMMBIE JCHCTBUS, ONepaIiu.

Ilo3HaBaTebHbIE: aHATU3UPOBATh YCIOBHA M TpeOOBaHWS 3a/1aud; IMPOBOAWTH aHAIH3 CHOCOOOB
pelieHust 3a0a49u ¢ TOUKH 3PSHUS WX PallMOHAIM3AIMN U SKOHOMUYHOCTH.

IIpaBHJIbHBIE MHOTOYTOJBHUKH (8 yacoB)

17-20 IIpaBuiibHBIE MHOTOYTOJIBHUKH M X [TpaBuiIbHBIE MHOTOYTOJIBHUKH.
CBOICTBA
21-23 Jnuna okpyxHocTu. [lmomans kpyra | GopMyIisl JIUMHBL OKPYKHOCTH U TUIOLIAAM KPyTa
24 Konmponvnasa paboma Ne 2 1io Teme
«IIpaBusIbHBIE MHOTOYTOJIBHUKK
PeryasTuBHble — paboTaTh 1O COCTABJICHHOMY IUIaHYy, HUCIOJNB3YIOT HAapsAy C OCHOBHBIMH U

JIOIIOJTHUTEIIbHbIE CPEACTBA; OLIEHUBATh JIOCTUTHYTBIA PE3yiIbTaT.

Ilo3HaBaTebHbIE — COMOCTABIATh M OTOMPAIOT MH(YOPMAIUIO, TTONTYIEHHYIO U3 Pa3HBIX MCTOYHHKOB;
BBIMOJHSTE y4deOHBIE 3a/Jaud, HE MMEIOIIME OAHO3HAYHOIO PEIICHMS; OCYLIECTBISATH CPAaBHEHHE H
KJIacCU(HUKALUIO 110 3aJaHHBIM KPUTEPUIM.

KoMMyHHKAaTHBHBIE — TPOSBIATH TOTOBHOCTh K OOCYKICHHIO Pa3HBIX TOYEK 3PEHHUS] M BBIPAOOTKE

o0mieli (TpynmnoBoii) MO3UIIHH.

JexapToBbl KOOpAUHATHI HA IJI0CKOCTH (11 yacoB)

25-27 Paccrosiaue Mexay 1ByMsl TOUKAMH C OCHOBHbIE  TIOHATHS,  PACCHOAHUE — MENCOY
3aJJaHHBIMU KOOPJAWHATAMH. mouxamu. Koopournamer cepedunvl ompesxa.
KoopiuHatel cepeiHbl 0Tpe3Ka

28-30 YpaBHeHue GUryphl. YpaBHEHUE Ypasnenus gueyp
OKPY>KHOCTH

31,32 YpaBHeHUE psIMOM Ypasnenus gueyp

33,34 YroBoii koaddunmeHT npsimont Ypasnenus gueyp

35 Koumponvuaa paboma Ne 3 no teme

«/lexapToBBI KOOPAMHATHI

PeryasiTuBHBIE: CAMOCTOSTEIIBHO HAXOAUTH U (POPMYIHPOBATH YICOHYIO IPOOIIEMY, OIICHUBATh
JOCTUTHYTHIN pe3yNbTaT

IMo3naBaTenbHBIE: YMETh OCYIISCTBISTH AaHAJIH3 OOBEKTOB, CAMOCTOSTEIBHO HWCKAaTh W OTOMpaTh
HEOOXOAMMYIO MH(POPMAIIUIO; BEIOUPATh Hanbomee d3(h(eKTUBHBIC CIIOCOOBI PEIICHUS 3a1a4n
KoMMyHHKATHBHBIE: PETYIHPOBATH COOCTBEHHYIO JISATEIBHOCTh MMOCPEJCTBOM MUChMEHHON peuu
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BekTops (12 yacos)

36, 37 [TonsiTue BexTOpa IlonaTre BEKTOpa, WCIONB30BaHUE BEKTOPOB B
busmke

38 Koopaunatel BexkTopa Koopounamo sexmopa

39, 40 CrnoxeHue 1 BBIYUTaHUE BEKTOPOB JleificTBHsI HaJ BEKTOpaMu

41-43 YMHOXEHHE BEKTOPA Ha YUCIIO JleificTBHsI HaJ BEKTOpaMH

44-46 CraysipHOE TIPOU3BEICHNE BEKTOPOB Pasznoorcenue  gexkmopa  na  cocmasafowue,

ckansipnoe npouseedenue. [lpumenenue gexmopos
U Koopounam  ONsl  peuleHuss  NpoCmetuiux
2eoMempuiecKux 3a0au.

47 Koumponvuasa paboma Ne 4 no teme

«Bekropbi»

KomMMyHMKAaTHMBHBIE: apryMEHTHUPOBAaTh CBOKO TOUKY 3PEHUS, CIOPUTh M OTCTaUBaTh CBOIO MO3ULIUIO
HEBpakAeOHBIM JUIs OIMMIOHEHTOB 00pa3oM; pa3BUBaTh YMEHHUSI HHTETPHPOBATHCS B TPYIITY CBEPCTHHKOB
U CTPOUTH MPOAYKTHUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU U B3POCIBIMHU.

PerynsiTuBHBIe: BHOCHUTH HEOOXOAMMBIC IOMOJHEHHS M KOPPEKTUBBHI B IJIaH U CHOco0 JEWCTBHUS B
ClIydae pacxOKICHHUS 3TaJOHA, PEATbHOTO JISHCTBHS U €T0 Pe3yibTara.

Ilo3HaBaTeabHBIE: OCYIIECTBISTh CPABHEHHE M KJIIACCU(DUKAIIHIO 110 33IaHHBIM KPUTEPUSIM

I'eomeTpuyeckue npeodpasosanus (11 yacon)

48-51 JBwkenue (nepemMerieHue) Gurypsl. OceBass U IEHTPAJIBbHAS CUMMETPHS, HOGOPOM U
[TapannensHbIN IEpeHOC napannenvusli neperoc. Kombunayuu OeudiceHuil

HA NIOCKOCMU U UX CE0UCEA.
52-55 OceBas 1 LIeHTpaIbHAs CHMMETPHUH. OceBasi CHMMETpHsI T€OMETPUYECKHX  (QUryp.
IToBopoTt IleHTpanapHAs CHMMETPHS TEOMETPHUIECKUX QHUTYP.
56-57 Tomoretust. [Tomobue duryp Teomempus u  ucxkyccmeo. Ieomempuueckue

3AKOHOMepPpHOoCmuU OKpyaicaroweco mupa.

58 Konmponvnasa paboma Ne 5 1o Teme
«["eoMeTpuyeckue npeoOpa3oBaHus»

PeryasiTuBHbIE: CpaBHUBATH CBOH CIIOCO0 ACWCTBUH C 3aJaHHBIM 3TaJIOHOM TSI BHECEHHUST KOPPEKTHUBOB.

Ilo3HaBaTenbHbIE: CO3/1aBaTh CTPYKTYPY B3aMMOCBS3EH CMBICIOBBIX €IWHHI] TEKCTa; OPUEHTHPOBATHCA
Ha pa3HooOpa3ue croco0OB PEUICHUS 3aIaHUi; YMETh OCYIIECTBIIATh aHAIN3 00BbEKTOB, CAMOCTOSTEIILHO
WCKaTh U OTOMPATh HEOOXOAUMYIO HH(OPMAITHIO.

KoMMyHHKATHBHBIE: TIPOSIBIIATh TOTOBHOCTH K OOCYXICHHIO Pa3HBIX TOUCK 3PCHUS M BRIPAOOTKE OOIICH
(TpynmnoBoii) MO3UIHH.

I'eomeTpuueckue purypsl B npocTpaHcTBe (00beMHbIE Tela) (4 yaca)

59, 60 MHororpaHHuKu Muocoepannux  u eco anemenmul. Hazeanus
MHO202PAHHUKOE C  PA3HbLIM  NOJOJICEHUEM U
Konuuecmeom zpareil. 1lepBUUHbIE MPeNCTaBICHUS
0 THpaMuje, Napajuleenunene, npusMe, cdepe,
mape, LOWIMHApPE, KOHYCE, WX OJJIEMEHTaxX M
MPOCTEUIINX CBOMCTBAX.

61, 62 OO0BeM U ero CBOMCTBA [IpencraBmenne o0 oOBEME M €ro CBOHCTBax.
Usmepenne  oOwema.  Egununbel  u3sMepeHus
00BEMOB.

KoMMyHuKaTHBHBIE:  yCTaHaBIMBaTh paboune  OTHOmIEHHWS; A(GQGEeKTUBHO COTPYAHHUYATH U
CoCcOOCTBOBATH MTPOAYKTUBHON KOOIIEPALHH.

PerynsiTuBHBIE: COCTaBIATh IUIAH M TIOCJIEAOBATEILHOCTh JCWUCTBHIA; BHOCHTH KOPPEKTHBBI U
JOTIOJTHEHHS B COCTABJICHHBIC TUIAHBI.

Io3naBaTenbHble: BoIOMpaTh Haubonee dPPEKTUBHBIE CIIOCOOBI pelleHHs 3aJayd B 3aBUCHMOCTU OT
KOHKPETHBIX YCJIOBHH; IPOBOIUTH AHAIU3 CIIOCOOOB PELICHMS 3a]lad; BOCCTAHABIMBATH IPEAMETHYIO
CUTYaIlMI0, ONHCAaHHYIO B 3ajade, NyTéM nepedopMyIHpOBaHMs, H300pakaTb Ha CXEeMe TOJBKO
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CYIIECTBCHHYIO HH(pOPMAIINIO;, aHAJIM3UPOBATh OOBEKT, BBIACISASA CYIICCTBEHHBIC M HECYIIECTBEHHBIC
MIPU3HAKH.

IloBTOpEHME U cUcTeMATH3ALMs Y4eOHOro marepuaJia (6 yacos)

63-65 YnpaxHeHust 151 HOBTOpeHUs Kypca 9 | Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wikona
KJacca Mamemamuyeckux U HaeU2aykKux HAyK, pazeumue
poccutickoeco groma, A.H. Kpvinos. Kocmuueckas
npoepamma u M.B. Kenoviu.

66 Hmozosas konmpoavnas paboma
67, 68 YnpakaeHwusl 71 IOBTOpEHUs Kypca 9
KJlacca

KoMMyHuKaTHBHBIE: apTyMEHTHPOBATH CBOIO TOYKY 3pPEHUS, CIIOPUTh W OTCTaWBaTh CBOIO TO3HIIHIO
HEBpaXAeOHBIM JUIS OIMIOHEHTOB 00pa3oM; pa3BUBaTh YMEHHUS HHTETPHPOBATHCS B TPYIITY CBEPCTHHKOB
W CTPOUTH MPOIYKTUBHOE B3AaMMOJICHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMHU.

PeryasTuBHBIE: BHOCHTH HEOOXOAWMBIEC IOTMONHEHHWS W KOPPEKTHUBBI B IUIAH M CIIOCOO NEHCTBUS B
Cllydae pacxoKIE€HHUS 3TaJIOHA, pealbHOro JISHCTBUS U €ro pe3yibTara.

Ilo3HaBaTeIbHbIE: OCYIIECTBISITH CPABHEHHE U KIaCCH(UKAITUIO TIO 33JJaHHBIM KPUTEPUIM
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