MyHuInaisHoe 0011e00pa3oBaTeIbHOE YUPEKICHUES
«Cpennsist o0meodpazoBaTenpHast mkoma No 14y

[NPUHATO YTBEPX/IEHO

[Tenarornyeckum COBETOM
[Tpukas aqupexTopa
MyHHIMIIaTBHOTO 0011e00pa30BaTENBHOIO

oT 29.08.2022 Ne 94
yupexaenus «CpeaHsis
ob1reobpazoBaTenbHas mkoja Ne 14y
[TpoToxoin ot Ne§ 29.08.2022
PABOYAS ITPOTPAMMA

Y4eOHOro nmpeamera

«T'EOMETPUSI»
Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus

roxsl ocsoenus 2022-2025

Bosmorma 2022



IHOACHUTEJIBHAS 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "TEOMETPUA"

Pabouas mporpamma mo yde6HOMy Kypey "I'eomerpusa” mis oOyuaromuxcs 7-9 kiaccoB pa3zpaboTaHa Ha
ocHoBe DesepalibHOT0 TOCYAApPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa OCHOBHOI'O 001Iero oOpa3oBaHus C
y4€TOM M COBPEMEHHBIX MHPOBBIX TPEOOBaHUH, MPEABSBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W
TpagUIUi POCCUHCKOTO0 0Opa30BaHMsI, KOTOPhIE OOCCIECUYMBAIOT OBJIAJICHUE KIIIOUYEBBIMU KOMIIETEHITUSIMH,
COCTABJISIIOIMMH OCHOBY ISl HENPEPBIBHOTO OOpa30BaHUS M CaMOPA3BUTHS, a TakKKe IEIOCTHOCTh
0OIIEKYIBbTYPHOTO, JIMYHOCTHOTO M IMO3HABATEIHLHOTO Pa3BUTHS O0yJaromuxcs. B mporpamme ydTeHbI Ujien
u noyioxkeHus: KoHnenuuu pa3BUTHs MaTeMaTudeckoro oopasoBanus B Poccuiickoii denepanun. B smoxy
nudpoBoii TpaHchopMmanuK BceX cdep YeTOBEYECKON IACATEIHPHOCTH HEBO3MOXKHO CTaTh OOpa3oBaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTEeMaTHYECKOW TMOJTOTOBKH. Y)K€ B IIKOJE MAaTeMaTHKa CITYXKHUT
OTIOPHBIM TPEIMETOM JUIsI U3YYCHHSI CMEXHBIX TUCHUILIMH, a IMOCJE IIKOJbI peajbHON HE0OXOIUMOCTHIO
CTAaHOBUTCS HETPEPhIBHOE O00pa3oBaHuEe, 4YTO TpeOyeT MOJHOLIEHHOM 6a30Boi 0011e00pa3oBaTeNbHOM
MMOJTOTOBKH, B TOM YHCJIE U MAaTEMATUUECKOM.

310 00YCIOBICHO TE€M, YTO B HAIM JHU PACTET YMCIO MpodeccHil, CBA3aHHBIX C HEIMOCPEACTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SIKOHOMUKHU, U B OM3HECE, U B TEXHOJIIOTUIECKUX O0JIACTSIX, U JTAXKE B
ryMaHMTapHbIX cdepax. Takum o0pa3oM, Kpyr LIKOJBHUKOB, JUISI KOTOPBIX MaTeMaTHKa MOXET CTaTb
3HaYMMBbIM MIPEIMETOM, PACLIUPSACTCS.

[IpakTuyeckass 1OJIE3HOCTh MaTeMaTHUKU OO0yCJlOBI€HAa TeM, 4YTOo €€ MNPEeAMETOM  SIBISIFOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYpPbI HALLIEr0 MUpa: MPOCTPAHCTBEHHbIE (POPMBI M KOJIMUECTBEHHBIE OTHOILIEHUS OT
MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, J0 JIOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX IS
pa3BUTHA HayYHBIX U MPUKIAIHBIX UAcH. be3 KOHKPETHBIX MAaTEMaTUYECKUX 3HAHUM 3aTPyIHEHO [IOHUMaHUE
MIPUHLUIIOB yCTPOMCTBA M MCIOJb30BaHUS COBPEMEHHOW TEXHUKH, BOCIPHUATHE W HHTEpIpETALUs
pasHOOOpa3HOM  colManbHON, SKOHOMHUYECKOM, MOJUTUYECKOM  uHpopManuu, ManodpQekTHBHA
ITOBCEIHEBHAsI MPAKTUYECKasl JEATENbHOCTh. KaXI0My 4enoBeKy B CBOEH XW3HM NPUXOAUTCS BBITOIHATh
pacy€Tbl U COCTABIATh AITOPUTMBI, HAXOIUTh U MPUMEHATH (HOPMYJIBI, BIAJAETh NPAKTHYECKUMU MPpUEMaMHU
Tr€OMETPUYECKUX H3MEpPEeHMH M MOCTPOCHMM, YMTaTh HH(OPMALMIO, IPEICTaBICHHYIO B BHJE TaOJuL,
aUarpaMM M Tpa(uKoOB, >KUTh B YCIOBHUAX HEONPENEIEHHOCTH M IOHUMATh BEPOSITHOCTHBIM XapakTep
Cly4ailHbIX COOBITHH.

OMHOBpPEMEHHO C pacHIMpeHHeM chep NMPUMEHEHUS MaTeMaTHKU B COBPEMEHHOM o0InecTBe BCE Ooiee
BaXHBIM CTAHOBHUTCS MAaTE€MaTHUYECKHM CTUJIb MBIIUICHHS, MPOSBISIONIMNACA B ONpPENeNEHHBIX YMCTBEHHbIX
HaBbIKax. B mpomecce u3ydeHuss MaTeMaTMKH B apceHal NPUEMOB M METOJOB MBILIUICHHS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKLHUS U JAEAYKUUs, 000O0IIeHHEe M KOHKPETH3alMs, aHalu3 U
CHHTE3, KJaccu(puKalus W cucTeMaTtu3anus, aOcTparupoBaHue U aHajmoruss. OOBEKTHl MaTeMaTHYECKUX
YMO3aKJIIOYEHUH, MpaBWIa HMX KOHCTPYUPOBAHMSI PACKPHIBAIOT MEXAHU3M JIOTUYECKUX IIOCTPOEHUH,
CIIOCOOCTBYIOT BBIpa0OTKE YMEHHs (POpMYIHPOBaTh, OOOCHOBBIBATH M JOKA3bIBaTh CYXJIEHHS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBbIIUIeHHe. Benymas ponb NpHHAUIEKUT MaTeMaTuke U B (OPMHPOBAHUU
AITOPUTMUYECKOI KOMITOHEHTHI MBIIUICHUS U BOCIIUTAHUM YMEHUI JAEWCTBOBATH IO 33/1aHHBIM aITOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mporiecce pemenus 3a1a4 — OCHOBOM y4ueOHOM
NeSTeIbHOCTH Ha YpPOKax MaTeMaTUKU — pa3BUBAIOTCS TaKKe TBOpYECKass W TNPHUKIATHAs CTOPOHBI
MBILICHUS.

OOyyeHune MmaTemaTuke Ha€T BO3MOXKHOCTh pa3BHUBATh y OOYy4alOUIMXCSd TOYHYIO, PAlMOHAIBHYIO U
MH(POPMATHUBHYIO peUb, YMEHHE OTOMpATh HanbOosee MOAXOIAIINE I3bIKOBBIC, CAMBOJIMUECKHE, TpaduiecKkue
CpCACTBA Ui BBIPpAKCHUA Cy)KI[CHI/Iﬁ W HarJiiAHOr0 X MpCaACTaBJICHU.

Heo0xoauMbpIM KOMIIOHEHTOM 001N KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00111ee 3HaKOMCTBO



C METOJAaMH TTO3HAHUS JACHCTBUTEILHOCTH, MPEICTABICHUE O MPEAMETE U METOAAaX MAaTEeMaTHKH, UX OTINYHN
OT METOJIOB APYI'MX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHUSI MAaTEeMaTHKHU IS
pelIeHus] Hay4YHbIX U NPHUKIAJHBIX 334a4. TakuM oOpazoMm, mMareMaTHyeckoe oOpa3oBaHHWE BHOCHT CBOM
BKJIa/1 B POpMHUpPOBaHKE OOILEH KYIbTYpPhI YeIOBEKA.

I/ISYI{CHI/IC MAaTEMAaTHKHU TaKXE CHOCO6CTByeT 9CTECTUYCCKOMY BOCIIMTAHHUIO YCJIOBCKA, ITOHHMAaHUIO
KpaCOThI U U3AIIECTBA MATEMATHYCCKUX paCCY)I(,I[eHHfI, BOCIIPUATHUIO TCOMETPHYICCKUX (bOpM, YCBOCHHUIO
nacu CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MareMaTHKy yX€ 3aTe€M Y4YHUTb Ha/J0, YTO OHA YM B IMOPSAJOK MPUBOAMUTY», — IHUCAIl BEIUKHUI PYCCKUN
yaenbli Muxann BacunbeBud JlomoHoCOB. U B 3TOM COCTOUT OfiHA U3 JIBYX IIEJIEH 00yUEHUS T€OMETPHH KaK
COCTaBHOM 4YacTHM MAaTEMAaTHUKHU B IIKOJIE. DTOW IIEJIM COOTBETCTBYET JIOKa3aTebHAsl JIMHUS MPETOoJaBaHUs
reomerpun. Crenys mpelncTaBieHHOM pabodeil mporpamme, HayMHAs C CEAbMOrO Kjacca Ha ypokax
T€OMETPUU OOYYAIOIIUKUCS YYUTCS TPOBOJUTH JOKA3aTENIbHBIE PACCYXKICHUS, CTPOUTH JIOTMYECKUE
YMO3aKJIIOUEHHsI, JJOKA3bIBaTh UCTUHHBIE YTBEPKACHUSA U CTPOUTH KOHTP MPUMEPHI K JIOXKHBIM, TPOBOAUTH
pacCyXJCeHHS OT <«IIPOTUBHOTO», OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (QOPMYIUPOBATH OOpaTHBIC
yTBEpXKACHUS. YUYEHHK, OBJIAJEBIIMI HCKYCCTBOM pacCyXkaaTh, OyIeT NPUMEHATh €T0 U B OKpY’Karolei
KU3HHU.

Kak mmcan reomerp m neparor Hrope @enopoBuy IlapeirvH, «IOAbMH, NOHMMAKOLUMHU, YTO TaKOe
JI0Ka3aTeNIbCTBO, TPYAHO M Ja)Xe HEBO3MOXHO MaHHUIyJupoBartb». KM B 3TOM cOCTOMT BaKHOE
BOCIIUTATEIbHOE 3HAYECHUE H3y4YEHUs TIEeOMETPHUM, MPUCYIIEE HMMEHHO OTEYECTBEHHOM MaTEeMaTH4YECKOH
nikoje. BMecte ¢ TeM aBTOpbI MPOrpaMMBbl IPEJOCTEPEratoT YUUTeNs OT U3IHUIIHEr0 popMaan3mMa, 0COOEHHO
B OTHOILIIEHWH Hadyall U OCHOBaHMUU reomerpun. @panny3ckuil matemaTuk JKan /[peJOHHE 110 3TOMY ITOBOLY
BbICKa3zascsl Tak: «YTo Kacaercsi JenuMKaTHOW MpoOJieMbl BBEIEHHUS «AaKCHOM», TO MHE Ka)KeTCs, 4TO Ha
MIEPBBIX MOPAX HYKHO BOOOILE M30eraTh MPOM3HOCUTH camo 3TO ciioBo. C Apyroif xe CTOPOHBI, HE CIETYET
yIycKaTb HU OJHOW BO3MOKHOCTH JaBaTh MPUMEPHI JIOTHYECKUX 3aKJIIOYEHUH, KOTOpbIe Kysla B OOJbIIeH
Mepe, 4eM HJes AaKCHUOM, SBISAIOTCS HCTUHHBIMA W €IVMHCTBEHHBIMHU JIBUTATEIIMM MAaTE€MAaTHYECKOTO

MBIIJIICHUA)).

Bropo#i 1enpro u3ydeHHs T€OMETPUM SBIISIETCS HCIIOJIB30BAHUE €€ KaK MHCTPYMEHTA IPU PELICHUM Kak
MaTeMaTUYeCKUX, TaK M MPAKTUUYECKUX 3a7ad, BCTPEUAIOIIMXCS B pealbHOM XU3HU. OKOHUMBIIUN KypC
T€OMETPUHU IMIKOJIBHUK JIOJKEH OBITh B COCTOSTHUU ONPEIEIUTh T€OMETPUUECKYI0 (DUTYDPY, OMHUCATh CIIOBAMHU
TaHHBIA 4epTEX WIM PUCYHOK, HAWTH IUIOMIAAb 3€MEIhHOTO Yy4acTKa, PacCYUTAaTh HEOOXOAUMYIO UTHHY
OTITOBOJIOKOHHOTO Ka0eJst Uit TpedyeMble pa3Mephl rapaxa Jijisi aBTOMOOHIIS. DTOMY COOTBETCTBYET BTOpas,
BBIUMCIIATENIbHAS JIMHUSA B U3YYEHUN T€OMETPUM B LIKOJIE. JlaHHAs MpakTUUYECKas JIMHUSA SBISIETCS HE MEHEE
BaXHOM, 4yeM mepBas. Emé [lnaton mpenmuceiBai, uyToObl «rpaxkaaHe [IpekpacHOro ropoga HU B KOEM
cllydae He OCTaBIISUIA T€OMETPHIO, BEh HEMAJIOBAXKHO Jake MOO0YHOE €€ MPUMEHEHHE — B BOCHHOM JIeNe
7a, BIPOYEM, U BO BCEX HayKaxX — JJIsl JTYUIIIErOo UX YCBOGHHUS: MBI BeJlb 3HaeM, Kakasi O€CKOHEUHas pa3HUIla
CYIIECTBYET MEXKIY YEJIIOBEKOM NPUYACTHBIM K TE€OMETPUM U HENPUYACTHBIM». [l 3TOro ydwureinro
pEKOMEHIyeTCsl OA0UpPaTh 3aJaud MPAKTUYECKOTO XapakTepa Uil pacCMaTPUBAEMBIX TEM, YUUTh JETeH
CTPOUTH MATEMATUUYECKUE MOJIEIN PEaJbHbIX KU3HEHHBIX CUTYallUi, IPOBOJUTH BBIYMCIIEHUS U OLICHUBATh
aJIeKBaTHOCTh MOJYYEHHOTro pe3yibTaTa. KpaliHe BaXHO NOMUYEPKUBATH CBA3M T€OMETPUU C JIPYTUMHU
npeIMeTaMd, MOTHBUPOBATh HCIIONB30BATh ONPEACICHUS TeOMETPUYEeCKHX GUryp U TOHSTH,
JEMOHCTPHUPOBATh MPUMEHEHHE IMOJIYUEHHBIX yYMEHUW B (U3MKE W TEXHUKE. JTH CBsI3UW Hauboliee sIpKO
BUAHBI B TeMax «Bekropel», «pUrOHOMETpUYECKHE COOTHOLIECHUS», «Meton koopauHar» U «Teopema
[Tudaropanr.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CormacHo yueOHOMY TUTaHy B 7—9 Kitaccax uzydaeTcst yueOHbIN Kype «['eoMeTpus», KOTOPBIN BKIIIOYAeT
CIIEAYIOIINE OCHOBHBIE pa3zeibl conepxkanus: «I'eomerpuueckue (Gurypbl U ux cBoiicTBay», «M3mepenue
F€OMETPUYECKUX BEITUYUH», a TaKkke «/[ekapToBbI KOOpAUHATHI HA MJIOCKOCTHY, «BekTops», «/|BrkeHus
wiockoctu» U «lIpeoOpa3oBanust mogooHs».

Y4eOHblii IJ1aH NpeaycMaTpUBaeT U3YUeHHE TeOMETPUH Ha 6a30BOM YpOBHE, HCXO/1s U3 HE MeHee 68
yueOHBIX 4acOB B y4eOHOM TO/y, BCEro 3a TpH rofa ooyuenus — He meHee 204 yacos.



COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KJIACC

HauanbHble noHsTus reomerpun. Touka, npsMas, OTpe30K, Jiyd. Yroid. Buasl yrinoB. BepTukanbHbie u
cMekHbIe yribl. buccekTpuca yrina. Jlomanas, MHOroyronsHuk. [lapaninenbHOCTh M IEPHIEHAUKYISIPHOCTD
MPSAMBIX.

Cummerpuuanbie Gurypbl. OCHOBHBIE CBOMCTBA 0CEBOM cuMMeETpuu. [IpruMepsl CHMMETPHH B OKPYXKAIOIIEM
MHpE.

OCHOBHBIE TOCTPOCHHS C TOMOILBIO TUPKYIIS U JTMHEHKU. TpeyronpHuk. Beicota, Mennana, OuccekTpuca,
HMX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa M IPU3HAKK PABHOOEAPEHHOTO TPEyroyibHUKA. [[pu3HaKu paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa 1 NMPU3HAKY NapalieiabHbIX OpsiMbIX. CymMMa yIJIOB TpeyrojpHUKa. BHelHuE yribl
TPEYTrOJbHUKA.

[IpssMmoyronbHbIA TpeyroibHUK. CBOWCTBO MeAWAaHbl MPSMOYTOJIBHOTO TPEYrOoJIbHUKA, IMPOBEAEHHOW K
runotenyse. [Ipu3Haku paBeHCTBA NPSIMOYTOJBHBIX TPEYTOJIbHUKOB. [IpsAMOYTro/IbHBIN TPEYTONIBHUK C YTIIOM
B 30°.

HepaBeHnctBa B reoMeTpuun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM, TEOpeMa O
0oJbIlIeM yriie U 00JIbIIeH CTOpOHE TpeyrojabHUKa. [leprneHaAnKyasp U HaKJIOHHAS.

I'eomeTpuueckoe MecTo Touek. buccekTprca yria u CepeIMHHbIN MEPICHANKYISAP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb U KPYT, XOpJla U AUAMETP, UX CBOICTBA. B3anuMHOE pacrionoxxeHrne OKpy>KHOCTH U TIPSIMO.

KacarenwHas u CCKYylIad K OKPY>XHOCTH. OKPY)I(HOCTB, BIIMCAHHAaA B YroJl. Bnucannas u onucaHHas
OKPY’KHOCTH TPCYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. [lapannenorpamm, ero npusHaku U cBolcTBa. YacTHbIE cilydaW IapajuleorpaMMOB
(mpsIMOYTONIBHUK, POMO, KBaJpaT), UX MPU3HAKU U cBOiicTBa. Tpamerus, paBHOOOKas Tparmenus, e€ cBoicTBa
u npusHaku. [IpsMoyronpHas Tpanenus.

Merton ynBoenus meauansl. LlenTpanbHas cumMerpus. Teopema daneca 1 Teopema 0 NPONOPLUOHATIBHBIX
OTpE3Kax.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. L{eHTp Macc TpeyrosibHUKa.

[Tono6ue TpeyroabHUKOB, K03 duueHt nogodus. [Ipuznaku nonodus TpeyronsHuKoB. [Ipumenenne
101001l TPH PElIeHUH MPAKTUYECKUX 3ajau.

CgoiicTBa momiasieit reomerpuueckux ¢puryp. @opmynsl A MIIOMIATN TPEYroJbHUKA, apajjieorpaMmma,
poMmba u Tpaneunu. OTHOLIEHHE TUIONIAAel MOAOOHBIX QUTYp.

Brruncnenue mionmiaaeil TpeyroibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema [Iudaropa. I[lpumenenne Teopemsl [Tudaropa npu permeHun npakTHUECKUX 3ajad.

CuHyc, KOCHHYC, TAHT€HC OCTPOr0 yIJia MPsIMOYrOJbHOIO TPeYroibHuKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIeCTBO. Tpuronomerpuyeckue GyHkiuu yrios B 30°, 45° u 60°.

BrnucanHbple W LEHTpalbHBIE YIJIBL, YTOJ MEXKIY KacaTeJbHOW M XOPAOW. YTIbl MEXKIY XOpJaMH M
CeKyIIMMU. BrincanHble U OMKMCAaHHbIE YETHIPEXYTONbHUKHU. B3anMHOE pacnosiokeHue ABYX OKpYKHOCTEH.
Kacanue oxpyxnocteil. O0mine kacareiabHble K ABYM OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYIIbI
MIPUBEICHHUS.



Pemienue tpeyroapHuKoB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. PellieHre MpakTHYECKUX 3a/1a4 ¢
HCIOJIb3OBAHHUEM TCOPEMbI KOCUHYCOB U TCOPEMbI CUHYCOB.

[Ipeo6pazoBanue momobusi. [1ogo0Me COOTBETCTBEHHBIX IIEMEHTOB.

Teopema o mpou3BeIEHUN OTPE3KOB XOP/, TEOPEMBI O TIPOU3BEICHUU OTPE3KOB CEKYIIHMX, TEOpEeMa O
KBajpaTe KacaTeIbHOM.

BexTop, ninuHa (MoayIb) BEKTOpa, COHAPABIECHHBIE BEKTOPHI, IPOTUBOIIOI0AKHO HaIIPaBJIEHHbIE BEKTOPBI,
KOJJTHHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIIMU HaJl BEKTOpaMu. Pa3jiokeHne BeKTopa 1o JByM
HEeKOJUTHHEapHbIM BekTopaM. KoopauHaTel Bektopa. CKaasipHOE MPOU3BEICHHE BEKTOPOB, IIPUMEHCHUE IS
HAXOJK/ICHHS JJTUH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS NPAMON U OKPYKHOCTH B KOOPAMHATAX, IIEPECCUCHUE
OKPYKHOCTEH U IPSMBIX. MEeTOI KOOPAMHAT U €ro IPUMEHEHHE.

[TpaBuiibHBIE MHOTOYTONBHUKH. JlTMHA OKpYKHOCTHU. ['pagycHas u paauaHHas mMepa yria, BEIYUCICHHE
JUIMH OyT OKpy>kHOcTel. [Tnomane kpyra, cektopa, cerMeHTa.

JIBuKeHMsI TIIOCKOCTH U BHYTPEHHHE CUMMETpHH Quryp (3nemeHTapHble npeacrapienus). [lapannenbHbrit
nepenoc. [ToBopoT.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoenne yyeOHOro Kypca «I'eoMeTpus» JOKHO 00ecrednBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus CIEAYIOUIMX JTUYHOCTHBIX, METAPEAMETHBIX M MPEAMETHBIX 00pa3oBaTEeIbHBIX
pe3yiabTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pPe3yJabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca «l'eoMeTpusi» XapakTepHU3yHOTCS:

IHaTpuoTuyeckoe BOCNIMTaHHUE:

MPOSIBIICHUEM MHTEPECA K MPOULIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHUKH, [ICHHOCTHBIM OTHOIIEHUEM
K JJOCTMKEHHSM POCCHUMCKMX MAaT€MAaTUKOB U POCCUMCKOM MAaTEMaTUYECKOM LIKOJIbI, K UCIOJIb30BAHUIO ITUX
JOCTHKCHHH B IPYTHX HayKax M MPUKIAIHBIX chepax.

I'paxnanckoe u AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJTHCHHUIO OOS3aHHOCTEH Tpa)KIaHWHA M peajH3allid €ro IMpas, MPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHHUH, MPOIECAYpP TPAKIAHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHI M TIP.); TOTOBHOCTBIO K OOCYXKIEHHIO ITUYECKUX NPOOJIeM, CBA3AHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUIM HAYKHU, OCO3HAHHEM BaXKHOCTH MOPAIbHO-3THYECKHUX MPUHIIUIIOB
B JACATEIBHOCTH YUYEHOTO.

Tpynosoe BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE y4yacTHE B PEIICHUHU NPAKTUUYECKUX 3a]ady MaTeMaTHYeCKOW HalpaBIEHHOCTH,
OCO3HAaHMEM BAaXXHOCTH MAaTeMaTH4YeCKOro o0pa3oBaHMs HA MPOTSHKEHUU BCEH MKU3HU MJIS  YCIEIIHOM
npodecCuOHATBLHON NEeATEIbHOCTH u pa3BUTHEM HE00XO0IUMBIX YMEHUH;

OCO3HAaHHBIM BBIOOPOM M NOCTPOECHUEM MHJIMBUIYaIbHOW TPAEKTOPUU OOPa30BAHUS U KU3HEHHBIX IJIAHOB
C y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN.

IcTeTnyeckoe BOCIIUTAHHE!
CIOCOOHOCTBIO K AIMOLIMOHAIEHOMY U 3CTETHYECKOMY BOCIIPUSATHIO MaTEMaTHYECKIX 0OBEKTOB, 3a/1a4,
pElIeHUH, pacCyXKIeHUH; YMEHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HICKYCCTBE.

Hennocru HAY4YHOI'0 NMO3HAHMA:
OpUEHTaIle B JESITEeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX IPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUs YeJIOBEKa, IPUPOABI M 00IECTBa, MOHUMaHHEM MaTeMaTUYeCKON HayKH Kak
cdepbl 4eloBEUYECKON JIeATENbHOCTH, ATANOB €€ pa3BUTHUS M 3HAYMMOCTH Ul Pa3BUTHS LIUBUIM3ALINM;
OBJIQJICHUEM S3BIKOM MAaTEMAaTHMKH M MAaTeMaTH4YE€CKOW KYJIbTYypOH Kak CPEICTBOM ITO3HAHMS MHpA;
OBJIAJICHUEM NPOCTEHIIMMU HAaBBIKAMU MCCIIEJOBATEIBCKON ACATEIBHOCTH.

du3nyeckoe BocnuTanue, GopMUPOBaAHNE KYJIbTYPhI 310POBbSI U IMOIUOHAIBLHOIO 0JIATOMOIYYHS:

TOTOBHOCTBIO NPHMEHSATH MAaTeMaTHYCCKUE 3HAHHMS B MHTEPECaX CBOETO 3J0POBbBs, BEACHHS 3I0POBOTO
oOpasa KU3HHU (310pOBOE MUTaHHUE, COATAaHCHPOBAHHBINA PEXKUM 3aHATUN M OTIbIXA, peryisipHas Guanyeckas
aKTUBHOCT);

c(OpPMUPOBAHHOCTHIO HaBBIKAa pedIeKCHH, MPU3HAHUEM CBOETO IpaBa Ha OIMIMOKY W TAaKOro JKe ITpaBa
JPYTOTO YeIOBeKa.

JKoJg0ruyecKoe BOCNIMTAHHE:

OpHEHTAIle Ha MpPUMEHEHHE MATeMAaTUYeCKUX 3HAHUM JJIs pelieHus 3aJad B OOJACTH COXPAaHHOCTH
OKPY)KaIOIIIeﬁ cpeﬂm, HJ'IaHI/IpOBaHI/IH HOCTYHKOB 1 OOCHKU NUX BO3MOXHBIX HOCJ'IeJICTBHﬁ JJISL OKPY)I(aIOHIeﬁ
CpeIibI;

OCO3HAaHHEM TJI00aTBFHOTO XapaKTepa 3KOJOTHIECKUX MPOoOJIeM U MyTeH HX peuieHus.

JINYHOCTHBIE Pe3yJIbTAThI, 00eCIeYHBAONINE ATANTANUI0 00YYAKIIErocs K N3MEHS IO IMMCH
YCJOBHSIM COUMAJBLHOM M PUPOJTHOM CpPe/bl:



— T'OTOBHOCTBHO K I[GflCTBHSIM B YCIIOBHUAX HeOHpe,[[eJIéHHOCTI/I, IMOBBIIICHUIO YPOBHA CBOEH
KOMIICTCHTHOCTHU YCPE3 NPAKTUICCKYIO ACATCIbHOCTD, B TOM YUCJIC YMCHHUC YUUTLHCA y JPYTHUX JHOI[GIZ,
HpI/IO6peTaTI: B COBMECTHOM ACATCIIbHOCTHU HOBBIC 3HAHU A, HABBIKH 1 KOMIICTCHIIUU U3 OIIbITA JPYTUX;

— HEO0O0XOAUMOCTHIO B (POPMHUPOBAHMH HOBBIX 3HAHMIA, B TOM 4ucie GOpMyIUPOBATh UICH, TIOHATHS,
runore3bl 00 0o0OBbEKTaX U SBJIEHUSX, B TOM YHCJIE paHEe HE H3BECTHBIX, OCO3HABaTh AE(PUIINTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIIPMHMMATh CTPECCOBYIO CHUTYALUIO KaK
BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHHUS U ICHCTBHS, (POPMYTUPOBATH
U OLICHUBATh PUCKU U MTOCIEICTBUSA, (OPMUPOBATH OIBIT.

METANPEIJMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yibTaThl OCBOCHUSI TPOrpaMMbl yueOHOTo Kypca «['eoMeTpus» XapakTepusyroTcs
OBIIAJICHUEM VHUBEPCANbHLIMU NO3HABAMENbHBIMU OCLICINEUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUGHbBIMU
OeliCmeUAMU U YHUBEPCANbHLIMU Pe2YIAMUBHBIMU OeUCMBUIMU.

1) Yuueepcanvnvie noznasamenvusle Oelicmsus obecneuugarom Gopmuposanue 6A308bIX KOZHUMUBHBIX
npoyeccos 0oyuarowuxca (0ceoeHue Memooos NO3HAHUS OKPYHCAIowWe20 Mupd, NpUMeHeHUue 10UYecKUX,
UCC1e008amenbCKux onepayutl, ymeHut pabomamao ¢ ungopmayuetl).

Ba3oBrle Jlornuyeckue aeficTBUA:

— BBIABIATH U XapaKTepU30BaTh CYILIECTBEHHbIE IPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB, NOHATHUH,
OTHOLIEHUH MEXJIy NOHATUSIMM; (OPMYJINPOBAaTh OINpEAENICHUsI TMOHATUIN; YCTaHABIIMBAThH
CYIIECTBEHHBIH MPHU3HAK KIACCU(PHUKAIMHM, OCHOBAHHS s 00OOIICHHS W CPaBHEHUS, KPUTECPHU
IIPOBOAMMOIO aHAJIN34,;

— BOCHPpHUHUMATh, (I)OpMy.]'IPIpOBaTL u HpCO6pa3OBBIBaTL CYXKIACHUS: YTBCPAUTCIBHBIC U
OTpUIATCIIbHBIC, CINHUYHBIC, YACTHBIC U O6H_II/IC; YCJIOBHBIC;

— BBISABJIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IIPOTHUBOpPEUHs B (paKkTax, NaHHBIX,
HAOJIOJIEHUSAX W YTBEPXKACHUAX; Npe/uiaraTb KPUTEPUHM JUIsl BBISABIECHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUL;

— JIeTIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

— pa30uparhb 10Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUHN (IpSMbIE U OT MPOTUBHOIO), MPOBOJIUTH
CaMOCTOSITENIbHO HECIIOJKHBIE JOKa3aTelbCTBA MaTeMaTHUECKUX (DaKTOB, BHICTPaUBATh apryMEHTALIHIO,
IPUBOIUTH MPUMEPBI U KOHTPIIPUMEPHI; 000CHOBHIBATh COOCTBEHHBIE PACCYKACHUS;

— BBIOMpATH CIIOCO0 pelieHns yueOHo! 3a/1auk (CpaBHUBATh HECKOJIBKO BApHAHTOB PELLEHUS,
BbIOMpaTh HanboJIee MOAXOISAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHE JeicCTBUA:

— HCII0JIb30BATh BOIIPOCHI KaK MUCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHUS; (HOPMYIUPOBATh BOIIPOCHI,
¢dukcupyromue MTpOTUBOpeUre, MpoOJIeMy, CaMOCTOSTENIbHO YCTaHABIMBaTh HCKOMOE W JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

— TMPOBOJUTH IO CAMOCTOSITCIIBHO COCTaBJICHHOMY IIAHY HECIOXHBIA SKCIIEPUMEHT, HEOOJIBbIIOES
WCCJICJIOBAHKE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy COOOM;



— CaMOCTOSTENHHO (POPMYTUpPOBATH 00OOIIEHHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
Ha6JHOI[eHI/ISI, HUCCICOOBaHUsA, OICHUBATH ,Z[OCTOBepHOCTB HOJIy‘-IeHHBIX pe?)y.HBTaTOB, BBIBOJIOB U
000011IEHHI];

— IPOTrHO3HMPOBATH BO3MOXKHOEC pa3BUTHUE IIPOLECCA, a TAKXKE BbIABUIaTh ITPECAIIOJIO0KEHUA O €I'0
Pa3BUTHH B HOBLIX YCJIOBHIX.

Pabora ¢ undopmanmeii:

— BBIABJIITH HEAOCTATOYHOCTH U I/IBGBITO‘IHOCTB I/IH(bOpMaI_[I/II/I, JaHHBbIX, HGO6XOI[I/IMLIX JUIA peH_IeHI/ISI
3a/1a4u;

— BBIOMpATh, AHATM3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3TMYHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

— BBIOMpaTh GOpMy IpeAcTaBiIeHNUs HH(YOPMALMK U UIUTIOCTPUPOBATh PELIAEMBbIe 3a/laul CXeMaMH,
IrarpaMMaMu, HHOU TpaduKoi 1 NX KOMOMHAIUSIMH;

— OLICHMBATh HaAEKHOCTh I/IH(l)OpMaI_II/II/I IO KpUTCPUAM, MMPCAJIOKCHHBIM YUYHUTCIIEM UJIU
C(i)OpMy.]'II/IpOBaHHBIM CaMOCTOATCIIBHO.

2) VHusepcanbhvle KOMMYHUKAMUBHbBIE OeliCmBUs 00ecneuusarom chopmupo8aHHOCMb COYUATbHBIX
HABBLIKO8 00Y4aAIOUWUXCHL.

Oo0urenue:

— BOCIIPHUHUMATDb U (I)OpMYJ'II/IpOBaTB CYKACHUA B COOTBETCTBUU C YCIIOBUSIMH U LICISIMU 06I_HGHI/I$I;
SACHO, TOYHO, I'PAMOTHO BBbIPA’KATh CBOKO TOYKY 3PCHUS B YCTHBIX U IIMCBMCHHBIX TCKCTAX, NAaBATb
MOACHCHUA 110 X004y PCIICHUA 3aa4i, KOMMCHTHPOBATDH HOJIyT-IeHHI)II\/JI pE3ybTaT,

— B X07ie 00CY>K€HHUs 3a]aBaTh BOIPOCHI 110 CYIIECTBY 00CYX1aeMOl TeMbI, MPOOIEMBbI, peraeMoi
3a/la4M, BBICKA3bIBATh MWJIEW, HAIlEJICHHbIE HA TOUCK PEIICHHUS; CONOCTaBISATh CBOM CYXKICHMS C
CYKIACHUSIMH JPYTUX YYacTHHUKOB Juajora, OOHApyKHMBaTh pa3jiMuyhe€ U CXOJCTBO IO3ULHUN; B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIJIACHs, CBOU BO3PAKECHUS,

—  TPEeACTaBIATh pPE3yIAbTaThl PEIIECHUS 3aJa4yM, OSKCIIEPUMEHTA, HCCIENOBaHUS, NPOEKTa;
CaMOCTOSITENIHO BBIOMPATh (hopMaT BBICTYIJICHHUS C YYETOM 3aj]iad Mpe3eHTallud U 0COOEHHOCTEN
ayJUTOpPUH.

CoTpyaHu4ecTBo:

— IMOHUMATh U UCIOJIB30BATh MMPCUMYIICCTBA KOMAaHIHOH U PIHIIPIBHI[Y&J]BHOIZ paGOTLI Ipu pCHICHUA
y‘-IC6HBIX MaTeMaTHUYCCKUX 3a/1a4,

— HIPHUHUMATL LCIIb COBMECTHOI ACATCIIbHOCTH, IJIIAHUPOBATH OpPraHrU3aluio COBMECTHOM pa60TBI,
pacnpeacissiTb BUAbL pa60T, A0roBapuBaThCA, o6cy>1<,uaTL nponecc u pe3yybTar paGOTLI; O606H_[8.TB
MHCHUS HCCKOJIbKHUX HIOHCﬁ;

— y4acTBOBaTh B IPYyMIOBbIX hopmax paboThl (00Cyk1eHUs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI 1
ap.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I U KOOPAWHHUPOBATE CBOU )IefICTBHH C ApYTUMHU YWICHAMHU KOMAaHbI;

— OIIEHMBaTh KaYeCTBO CBOETO BKJIa/a B OOLIUI MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJCHCTBUS.

3) Vnusepcanvhvle pecynamuensle Oeticmeusi 0becneuugarom GopmMuposanue CMblCl08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuszanms:

CaMOCTOSITENIFHO COCTABJISATh IUIaH, AITOPUTM PEIICHUs 337a4H (WK €ro YacTh), BBIOUPATh CIIOcO0
pemeHust ¢ y4€TOM HMEIOIUXCS PECYpPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBaTh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOIb:

— BJIaACTh crocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA NpouecCa U pe3yljibTaTa pCUICHUA
MaTeMaTHYeCKOM 3aJa4u,

— MPEABUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTbH P PELICHUU 3a/1a4l, BHOCUTh KOPPEKTUBBI B
JESTEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

— OLICHMBATh COOTBETCTBHE pPE3yJibTaTa JAEATEIbHOCTU MMOCTABJICHHOMN LIETU U YCIOBUAM, OOBSICHATH
MPUYMHBI TOCTHKEHUS UM HEAOCTHKEHUS 11e]Td, HaXOAUTh OLIMOKY, JaBaTh OLIEHKY NMPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenue yueOHoro kypca «l'eoMeTpus» Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs TOKHO
o0ecrneunBaTh JOCTHIKEHHUE CICAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

7 KJIACC

— Pacno3naBarte HN3YUCHHBIC T'COMCTPUUCCKHUC (I)I/Il"ypbl, OIIPCACIIATh MX B3dMMHOC PACIIOIIOXKCHHC,
I/1306pa)KaTL T'COMCTPHUUCCKUC (bnrypbl; BBITIOJIHATBL YCPTEKU 110 YCJIOBHUIO 3a1a4U. HBMGpHTL JIMHEWHBIC
" YTJIOBBIC BCIIMYMUHEI. Pemats 3aaa4u Ha BBIYHUCIICHHUEC JJIMH OTPC3KOB U BCJIMYMH YIJIOB.

— I[eHaTB pr6yIO OLICHKY JIMHENHBIX U YTJIOBBIX BEJIMYUH ITPEAMCTOB B peanLHoﬁ JKU3HU, pa3MCpPOB
MMPUPOIHBIX 00beKTOB. Paznmuuath pa3MEpPhI 3TUX 00BEKTOB IO MOpAAKY BECIIMYUHBI.

— Crpoutb yepTeku K reOMETPUUECKHUM 3a/1a4aMm.

— llonp3oBathCs IMPpU3HAKaMH PABCHCTBA TPCYTI'OJIbHUKOB, UCIIOJIb30BATh IIPU3HAKHU U CBOMCTBaA
paBHO6eI[peHHBIX TPECYTrOJIbHUKOB IIpU pCHICHUHA 3a/1a4.

— HpOBOI[I/ITB JIOTUYCCKUC PACCYKACHUS C UCITIOJIB30BAHUCM I'COMCTPUICCKUX TCOPEM.

— Ilonb30BaTbCs NpU3HAKaMU PAaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEJIMAHBI,
IIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUH T'€OMETPUYECKUX 3aad.

— OmnpeaensaTe MapasieIbHOCTh MPSIMBIX C MOMOILBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU CEeKyIasl.
Ornpenenars napajyIebHOCTh IPSIMBIX € TOMOLIBIO PABEHCTBA PACCTOSHHMM OT TOYEK OJJHOM MPSAMOM 10
TOYEK APYIrou MpsSMOM.

— Pemrars 3a7aun Ha KieTyaToi Oymare.

— IIpoBOUTH BBIUKCICHHS M HAXOIUThH YHCIOBbIE U OYKBEHHBIE 3HAYEHUS YIJIOB B TEOMETPHUUECKHUX
3a/1a4ax C MUCIHOJIb30BAHWEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOTOYI'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPHU MEPECEUCHUU ABYX MapajlieNbHBIX MPSAMBIX cekyuledl. PemaTh mpakTtuyeckue
3a/1a4M Ha HAXOX/IEHUE YTJIOB.

— Braaets MOHATHEM T€OMETPUIECKOTO MECTa TOYCK. Y METh ONPEIesATh OMCCEKTPUCY yria U
CepEeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

— @opMyIUpOBaTh OINpPEAETICHHS OKPYKHOCTH U KPYra, XOpbl U JHaMeTpa OKPYKHOCTH,
MOJIB30BaThCS MX CBOMCTBAMHU. Y METh MPUMEHSTH 3T CBOWCTBA MTPU PEIICHUH 3aa4.



— DBrnagers NOHATHEM ONUCAHHOM OKOJIO TPEYIOJbHHUKA OKPYKHOCTH, YMEThb HAaXOIWUThb €€ LICHTP.
[Tonp30BaTbes (pakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYroJbHHUKA MIEPECEKAIOTCSl B OJTHON TOUKE, U
0 TOM, 4YTO CEPEIUHHBIC NEPIICHIUKYIISAPBI K CTOPOHAM TPEYTrOJIbHUKA NIEPECEKAIOTCS B OJHON TOYKE.—
Bilaners moHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BAaTbCA TEOPEMOM O NEPHEHAUKYJIPHOCTH
KacaTeJIbHOM U paguyca, PO BEIAEHHOIO K TOYKE KacaHUsl.

— Iloap30oBaThbes HpOCTCfIIHPIMPI TCOMECTPUICCKUMHU HCPABCHCTBA MU, IOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ
CMBICII.

— HpOBO[[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC IMTOCTPOCHUSA C TIOMOIIBIO MUPKYJIA U JIMHEHKH.

8 KJIACC

— Pacmo3HaBaThe OCHOBHEBIC BUbI tleTpréXerJ'IBHI/IKOB, HUX 3JIEMCHTHI, IT10JIb30BaThCA UX CBOMCTBaMH
IIpu pCUHICHUH I'COMETPHUICCKUX 3aaad.

— HpI/IMeHHTb CBOMCTBA TOUKH nepeceucHus MeInal TpCyroJibHUKa (I_ICHTpa MaCC) B PCHICHHH 3a1a4.

— Brazaers NOHATHEM CPEHEN JIMHUU TPEYrOJbHUKA U TPAlEeLUuH, IPUMEHITh UX CBOWCTBA IIPH
pelIeHNN TEOMETPUYECKUX 3a/1a4.

— [Ilonw3oBarecs TeopeMont Pasieca U TEOPEMOU O IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJIs
peIIeHNs IPaKTUYECKUX 3a1a4.

— HpI/IMeHHTb IIPU3HAKH HOI[O6I/I$I TPEYIrOJIbHUKOB B PCIICHNUU I'COMCTPHUYICCKUX 3a1a4.

— Ilonb3oBatbea Teopemoii [ludaropa nns permieHuss reOMETPUUECKUX M IMPAKTUYECKUX 3a]ad.—
CrpouTh MaTeMaTHYECKyl0 MOJEIb B IMPAKTUYECKUX 3a/Jadax, CaMOCTOSITENIBHO JejaTh Y4epTEX U Ha

XOOUTb COOTBETCTBYIOIIHE TJIMHBI.

—  Bragers mnoHsTHSMH CcHHYyCa, KOCHHyCa UM TaHI€HCAa OCTPOTO YIJIa TPSIMOYTOJBHOTO

TPEYroJIbHUKA.— [Tonp30BaThCS STUMHU NOHATHSI MU IS peICHUsS NPAKTUICCKUX 3a/1a4.

— BpraucnaTs (pa3nuyHbIMU crIocO0aMM) TUIOMIAAL TPEYTONbHHUKA U TJIOMIAM MHOTOYTOJIBHBIX (DUTYD
(MONB3ySACh, T/Ie HEOOXOIUMO, KaTbKYJISTOPOM).

— HpI/IMeHHTB IMOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKUX 3aJlavyax.

— BulageTs NOHATHSMM BIIMCAHHOTO M LIEHTPAJIBHOTO YIJIA, UCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX
yIiax, yriax Mexay XopJaamH (CEeKyIIUMH) U yIie MeXAy KacaTelbHOW M XOpJOW MpU pelieHHH
FEOMETPUUYECKUX 3ajau.

— BunageTh MOHATHEM ONMHMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATH CBONCTBA OIMCAHHOTO
YeThIPEXYTOJbHUKA TP PEIICHUH 3a]au.

— [IpumeHsTh MoMTydyeHHBbIE 3HAHUS HA NMPAKTUKE — CTPOUTH MaTeMaTHUYECKHE MOJIENH IS 3a/1a4
peabHOM KU3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHUS C NPUMEHEHHEM MOJ00Us U
TPUTOHOMETPHH (IIOJIB3YSACH, IJIe HEOOX0AUMO, KAJIbKYISTOPOM).

9 KJIACC

— 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMA OCTPHIX YIJIOB, HAXOJWUTh C HMX TOMOIIBIO Pa3TUYHBIC
3JIEMEHTHI MPSMOYTOJILHOTO TPEYTOJbHUKA («PEIIeHHE MPSMOYTOIbHBIX TPEYroJbHUKOBY). HaxomuTs (¢
MOMOIUIbIO KaJbKYJIATOPA) IJIMHBI U YIIIbI ISl HETaOIUYHBIX 3HAUCHUH.

— Ilonp30BaTbCcs (1)OpMy.HaMI/I OpUBCACHHA U OCHOBHBIM TPUT'OHOMETPHUYCCKUM TOKIACCTBOM JIA



HaXOXICHUA COOTHOIIICHUI MCKAY TPUTOHOMCTPUICCKUMHA BCIIMUYNHAMMU.

— Hcnonb3oBarh TeOpeMBbl CHHYCOB M KOCHHYCOB [UIsl HaXOXKICHHS Pa3UYHBIX JJIEMEHTOB
TPEYroJabHUKA («PEIICHHE TPEYTOJbHUKOBY), IPUMEHSITh UX MPU PEIICHUH FCOMETPHUSCKUX 3a/1ad. —
Brnagers nmoHaTHsMu mpeoOpa3oBaHus MO00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX (QUTYpP. —
[Tonb30BaThCs CBOMCTBAMH IOJIOOMS MPOM3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH JUIMHBI U HAXOJIUTh

yribl y noa00HbIX Guryp. [lpuMeHsaTs cBoiicTBa mog00Ms B MPAKTUYECKUX 3a/1adax.

— YMeTh NpUBOIUTH MIPUMEPHI MTOJAOOHBIX (PUTYP B OKPYKAIOIEM MHPE.

— Tlonw3oBaThCsA TE€OpEMaMHU O IMPOU3BCACHUHN OTPE3KOB XOpA, O IMPOMU3BCACHUHN OTPE3KOB CECKYIIHUX, O
KBaJparTe KacaTeJIbHOM.

— Ilonb30BaThCs BEKTOpaMHM, IOHUMATh UX F€OMETPUYECKUN U (PU3NYECKUNA CMBICH, IPUMEHATh UX B
pEIICHUH TeOMETPUIECKUX U (PU3UIECKUX 3a/1aU.

— HpI/IMeHHTb CKaJIIPpHOC IMPOU3BCACHUC BEKTOPOB IJII HAXOXKACHHUA NJIMH U YTJIOB.

— Ilomp3oBatncs MCTOJO0M KOOPAWHAT Ha IMJIOCKOCTH, IPUMCHATL €ro B pCUHICHUH I'COMCTPUYCCKUX U
IMMPAKTUYCCKUX 3aaa4.

— BrnageTs NOHATHAMH NPABUIIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JyTU
OKPY’KHOCTH Y PaJIMaHHOM MEpBI yIila, YMETh BBIUMCIATH IJIOMIAAb Kpyra U €ro 4acTei.

— HpI/IMeHHTb IMMOJIYYCHHBIC YMCHHUS B IPAKTUYCCKHUX 3a/lavax.

— Haxoaute ocu (MM HEHTPBI) CUMMETPHH (PUTYD, TPUMEHSTH IBUKECHUS TUIOCKOCTH B TPOCTEHIIINX
CIIy4asx.

— [IpumeHsTHh nOMTyyeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MaTeMaTHUYEeCKUE MOJENN s 3a/1a4
peabHOM KM3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHUS C MPUMEHEHHEM IOA00US U
TPUTOHOMETPUUECKUX QYHKIMH (ITOJIB3YACH, TJ€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne HanmenoBaHue pa3jejioB H TeM IPOrpaMMbl KoanyecTBo yacos JJieKTpoHHbIE (LH(POBBIE) 06pazoBaTebHbIE
n/n pecypebl
BCEro | KOHTPOJIbHbIE NMpaKkTHYecKue
padoThI padoThI
Pazpgea 1. IIpocreiimue reoMmerpuyeckue (GUrypbl 1 ux cpoiictea. U3mepenue reoMeTpu4ecKuX BeJTHYHH.
1.1. | IIpocTeiimue reoMeTpuIecKUe 0OBEKTEI TOUKH MPSMBIE, JIy9d U YTIIIBI, MHOTOYTOJIBHUK, IOMaHasl. 2 0 0 1
1.2. | CMexHbIe U BEpTUKAJIBHbIC YIIIbL. 3 0 0 1
1.3. | Pabora ¢ mpocTeHIIIMH YepPTEIKAMH. 3 0 0 1
1.4. | V3mepeHue IMHEHHBIX U YIJIOBBIX BEJIWYMH, BBIYUCICHUE OTPE3KOB U YIJIOB. 3 0 1 1
1.5. | [lepumerp u miomans Guryp, COCTaBICHHBIX U3 MPIMOYTOJIbHUKOB. 3 1 0 1
HWroro no pazneny: 14
Pazpen 2.TpeyroibHuku
2.1. | IlonsTHe 0 paBHBIX TPEYTrOJIbHUKAX U IEPBHYHBIE IIPEACTABICHHS O PaBHBIX (KOHTPYIHTHBIX) (HTypax. 1 0 0 1
2.2. | Tpu mpu3HAaKa paBEHCTBA TPEYTOIbHUKOB. 6 0 0 1
2.3. | Ilpn3Haku paBeHCTBA NMPSMOYTONBHBIX TPEYTOBHUKOB. 2 0 1 1
2.4. | CBO#CTBO MeAHAHBI IPSIMOYTOJILHOTO TPEYTOJIbHHUKA. 1 0 0 1
2.5. | PaBHOOEIPEHHBIE H PABHOCTOPOHHNE TPEYTOJIbHUKH. 3 0 0 1
2.6. | IIpu3Haku U CBOWCTBA PaBHOOEAPEHHOTO TPEYTOJIbHHUKA. 2 0 0 1
2.7. | Ilporus Gombleit CTOPOHBI TPEYTONBHUKA JIEKHUT OONBIINNA yromI. 1 0 0 1
2.8. | IpocTeiinie HepaBEeHCTBA B TEOMETPHN. 1 0 0 1
2.9. | HepaBeHCTBO TpEyroIbHHKA. 1 0 0 1
2.10. | HepaBeHncTBO JTOMaHOM. 1 0 0 1
2.11. | [IpsAMOYTONBHBIH TPEYTOIBHUK C YTIToM B 30°. 1 0 0 1
2.12. | TlepBBle MOHATHS O JOKA3aTENBCTBAX B TEOMETPHUI 2 1 0 1
Hroro no paszeny: 22
Paznen 3.I1apaiesnbHble NPsIMbIE, CyMMa YIJIOB TPEYroJIbHUKA
3.1. | [TapamnenbHbIe IpsMbIE, HX CBOMCTBA. 2 0 0 1
3.2. | Ilareiii moctynat EBkinaa. 1 0 0 1




3.3. | Hakpecr siexaliye, COOTBETCTBEHHbIC H OJHOCTOPOHHHE YIJIbI (06pa30BaHHbIE MIPH MEPECCUCHNH apalIebHbIX 2 0 1 1
MIPSIMBIX CEKyIIeH).
3.4. | Ilpu3Hak napamwieIbHOCTH HPSMBIX Yepe3 PABEHCTBO PACCTOSHUI OT TOYEK OJHOI IPSMOI 10 BTOPOI MPSIMOIA. 4 0 0 1
3.5. | Cymma yrioB TpeyrojbHHKa 1 MHOTOYTOJIbHHKA. 3 0 0 1
3.6. | BHemHue yriisl TpeyroisHuKa 2 1 0 1
Uroro no pazzaeny: 14
Paznen 4.0xpy:kHOCTb U KpYr. ['eoMeTpHyecKkue nocTpoeHust
4.1. | OKXpyKHOCTb, XOpABI U THAMETPEI, HX CBOHCTBA. 2 0 0 1
4.2. | KacatenbHast K OKPY)KHOCTH. 1 0 0 1
4.3. | OKpy>XHOCTb, BITFICAHHAS B YTOJL. 2 0 0 1
4.4. | lousitue o 'MT, npuMenenue B 3a1a4ax. 1 0 0 1
4.5. | buccexrpuca U cepeUHHbIN NEPIEHANKYISAP KaK TeOMETPUUECKHE MECTA TOUEK. 2 0 0 1
4.6. | OKpyYXKHOCTB, ONICAHHAS! OKOJIO TPEYTOJIbHUKA. 2 0 0 1
4.7. | BrucaHnHasi B TPEYTOIBHUK OKPY/KHOCTb. 2 0 0 1
4.8. | Ilpocreiiinye 3a1auy Ha IOCTPOCHHUE. 2 1 0 1
Hroro no pazneny: 14
Pazpnen 5. INoBTopeHue u 00001eHNE 3HAHMIA.
5.1. | [ToBropenue u 00001IEHHE OCHOBHBIX MOHATUIT M METOIOB Kypca 7 Kiacca. 4 1 0 1
Hroro no pasneny: 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 3
8 KJIACC
Ne | HanmeHoBaHHe pa3/iesioB U TEM MPOrPaMMbI KonnuectBo yacos JuekTpoHHbBIE (1H(POBLIe) 0Gpa3oBaTeIbHbIE
n/n pecypcbl
BCEro | KOHTPOJIbHbIE NpaKkTHYecKue
paboTsl paboTsI
Pazgen 1. YeTbIpéXyroJibHUKH
1.1. | [apaszenorpamm, ero MpU3HAKH M CBOUCTBA. 3 0 0 1
1.2. | YacTHble ciTydan mapauienorpaMMoB (TIpSMOYTOJIBHHUK, pOoMO, KBaJIpaT), MX TPU3HAKH M CBOICTBA. 2 0 0 1
1.3. | Tpamemust. 2 0 0 1
1.4. | PaBHOOOKAsI M PSIMOYTOJIbHASI TPAICLIMH. 2 0 0 1
1.5. | YaBoeHue MeauaHbl. 1 0 0 1




1.6. | LlenTpanpHas CHMMETpUs 2 1
Uroro no pazaeny 12
Paznen 2. Teopema ®aneca u TeopeMa 0 IPONOPIHHOHAIBHBIX 0TPE3KaX, MOJ00HBIE TPEYTOIbHUKH

2.1. | Teopema daneca u TeOpeMa O IPOMOPLUOHATBHBIX OTPE3KAX. 2 0
2.2. | CpenHsist TUHUS TPEYTOIBHUKA. 1 0
2.3. | Tpaneuust, & cpeHss JIUHHUSL. 2 0
2.4. | IlponopiLroHaIbHbIE OTPE3KH, IOCTPOCHHE YETBEPTOrO NPOIOPLIUOHATIBHOIO OTPE3Ka. 2 0
2.5.. | CBoiicTBa IEHTpa Macc B TPEYTOIBHHUKE. 1 0
2.6. | IlogoGHbIe TPEYTONBHUKH. 1 0
2.7. | Tpu npu3HaKa mogo0Hs TPEYTOILHUKOB. 4 0
2.8. | IIpakTHueckoe IpUMEHEHUE 2 1
HUroro no pasneny: 15
Paspen 3. Ilnomans. Haxo:xaenune niomaieii TpeyroibHUKOB H MHOTOYT01bHBIX (puryp. Ilnomanyu noxo0HsIx ¢puryp

3.1. | IomnsiTie 06 06IIEl TEOPHHU TLTOIIA/TIH. 1 0
3.2. | ®opMystsl ISt IUIOIIA/IM TPEYTONBHIUKA, TTapajlieorpaMma 4 0
3.3. | OrHotrenue mwioniazeit TpeyroJbHUKOB C OOIINM OCHOBAHHEM HJIH OOIIeH BHICOTOM. 1 0
3.4. | Boruncnienue miomaiel cIoxHbIX GUryp depe3 pasOHeHNe Ha 9aCTH U JOCTPOCHHE. 1 0
3.5. | IInomanu ¢uryp Ha KirerdaToit Gymare. 1 0
3.6. | [lnomaan momgoOHBIX GUryp. 2 0
3.7. | Beuncnenue niomasei. 1 0
3.8. | Bamaum ¢ MpaKTHYECKUM COJIEPIKAHUEM. 1 0
3.9. | Pewenye 3a1a4 ¢ IOMOIIBIO METO/a BCIIOMOTATEIBHOM ILIONIAAN 2 1
HWroro no pazneny: 14
Pasnen 4. Teopema IIngaropa n Hauaja TPHIOHOMETPHH

4.1. | Teopema IIudaropa, e€ 10Ka3aTeNbCTBO U IPUMECHEHHE. ‘ 3 ‘ 0




4.2. | O6parnas Teopema [Tucaropa. 2 0 0 1
4.3. | OnpeneneHne TPUrOHOMETPHYECKUX (DYHKIHIA OCTPOrO yrila, TPUrOHOMETPUYECKHE COOTHOIICHHUS B IPSIMO 2 0 0 1
YTOJIbHOM TPEYTOJIbHHKE.
4.4. | OCHOBHOE TPHIOHOMETPHIECKOE TOKIECTBO. 1 0 0 1
4.5. | CoOTHOIICHNS MEKTy CTOPOHAMH B IPSIMOYTOJIBHBIX TPEYTOJILHUKAX ¢ yriaamu B 45° u 45°; 30° u 60° 2 1 0 1
Uroro no pazzaeny: 10
Pazgen 5. Yribl B OKpY:KHOCTH. BrimcanHbIe 1 onHcaHHbIe YeTbIpeXyroiabHuku. KacareabHble k okpy:kHocTH. Kacanne okpy:kHOCTH.
5.1. | BuucaHHble u HEHTPATbHBIC YTIIBI, 3 0 0 1
YOI MEX/Ly KacaTelIbHO! 1
5.2. | Yl MeXy XOpIaMH H CeKYIHMH. 2 0 0 1
5.3. | BuucanHble 1 ONHUCAHHBIC YETHIPEXYTONBHUKH, X TIPU3HAKH M CBOWCTBA. 3 0 0 1
5.4. | IlpuMeHeHHe YTHX CBOMCTB IIPU PEIICHHN FeOMETPHUYECKHX 3a/1ad. 2 0 0 1
5.5. | B3aumHOe paconokeHne AByX OKPYKHOCTEH. 1 0 0 1
5.6. | Kacanue okpyXHOCTEH. 2 1 0 1
Uroro no pazzaeny: 13
Pa3zpaeu 6. [lopropenue, 06001menue 3HAHUIM.
6.1. | [ToBTOpEHIE OCHOBHBIX TIOHATHI 1 METOZOB KypCOB 7 U 8 KIIaccoB, 00001IeHHE 3HAHUIA. 4 1 ‘ 0 ‘ 1
Htoro no pasneny: 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 ‘ 1 ‘
9 KJIACC
Ne HaumenoBaHnue pa3ie/ioB H TeM IPOrpaMMbl KonnyecTBo yacos JuiekTpoHHbIe (1M POBBIE) 06pazoBaTe/ibHbIE
n/n pecypcbl
BCEro | KOHTPOJIbHbIE NpaKTHYeCKue
paboTsl paboTsl
Pazpgen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. PelnieHue TpeyrojibHUKoOB.
1.1. | Onpenenenne TpuroHOMeTprudeckux (yHkuit yrios ot 0° mo 180°. 1 0 0 1
1.2. | KocuHyc 1 CHHYC NIPSIMOTO M TYTIOTO YTJIa. 1 0 0 1
1.3. | Teopema kocunycoB. (O600mEHHAS) TeOPEMa CHHYCOB (C PaJNyCcOM OMHCAHHOH OKPY)KHOCTH). 5 0 0 1
1.4. | Haxox/ieHue [UTHH CTOPOH U BEJIMYUH YIJIOB TPEYTOJIbHUKOB. 3 0 0 1




1.5. | dopmyrna mIomaaM TpeyroabHIUKA Yepes JIBE CTOPOHBI M YTONI MEXKLy HUMH. 2 0
1.6. | ®dopmyrna oAy YeTBIPEXYTOIbHIKA YePe3 ero JHArOHAIN U yroJl MEXK/Iy HUMH. 2 0
1.7. | IlpakTHueckoe NPUMEHEHHE JOKa3aHHBIX TEOPEM 2 1
Hroro no pasnery 16
Pa3pen 2. Ilpeodpa3oBanue mogodusi. MeTpuueckue COOTHOLIEHUS B OKPYKHOCTH
2.1. | Ilousitne o mpeoOpa3oBaHUU MOTOOHS. 2 0
2.2. | CoOTBETCTBEHHBIE 2IEMEHTHI HOA0OHBIX (GUryp. 2 0
2.3. | Teopema O IPOU3BEACHHH OTPE3KOB XOPJI, TEOPEMa O IPOM3BEICHUN OTPE3KOB CEKYIHX, TEOpeMa O 3 0
KBajlpaTe KacaTelbHON.
2.4. | TlpuMeHeHHe B PELICHUH TE€OMETPHYECKUX 3a/1a4 3 1
Uroro no pazaeny 10
Pasnen 3. BekTopsl
3.1. | Onpenenenne BEKTOPOB, CIOXKEHUE M Pa3HOCTh BEKTOPOB, YMHOJKEHHE BEKTOPA HA YHCIIO. 3 0
3.2. | dusnveckuil ¥ TEOMETPUIECKUIT CMBICT BEKTOPOB. 1 0
3.3. | Paznoxenne BeKTOpa 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM. 1 0
3.4. | KoopanHaTs! BEKTOpA. 2 0
3.5. | CkamsipHOe IpOM3BE/IeHIE BEKTOPOB, €r0 IPHMEHEHHE ISl HAXOXK/ICHHS [UTHH U YIJIOB. 2 0
3.6. | Pemrenue 3a1a4 ¢ MOMOIIIBIO BEKTOPOB. 1 0
3.7. | IlpumeHeHHe BEKTOPOB JUISL PEIICHNS 3a/1a4 KUHEMATHKH 1 MEXaHUKH 2 1
HUroro no pazzaeny: 12
Paznen 4./lekapToBbI KOOPAMHATHI HA IIOCKOCTH
4.1. | JlekapToBBI KOOPJMWHATHI TOYEK HA IIOCKOCTH. 1 0
4.2. | YpaBHeHHE IPSIMOii. 1 0
4.3. | YrnoBoii kodd(HIHEeHT, TAHTeHC YIIIa HAKJIOHA, TIapauIeIbHbIC U IEePIICHUKYISIPHBIC IPsMBbIE. 1 0
4.4. | YpaBHEHHE OKPYKHOCTH. 1 0
4.5. | HaxoxneHneKoopJHHATTOYEKIIEPECCUCHHOKPYKHOCTH H TIPSIMOA. 1 0
4.6. | MeToa KOOPIMHAT MPH PEIICHHN T€OMETPHIECKUX 3a/a4. 2 0
4.7. | Mcnonp3oBaHKue METO/Ia KOOPIMHAT B MIPAKTHYECKUX 3a1a4ax 2 1
Uroro no paszeny: 9
Pazpgen S. IIpaBuiibHbIe MHOTOYT0JbHUKH. JJJIMHA OKPYKHOCTH H II0LIA/1b KPyra. Beruncienue miomanei
5.1. | IIpaBuiibHBIC MHOTOYTOJIbHUKH, BEIYUCIICHUE UX JIEMECHTOB. ‘ 2 | 0




5.2. | Uucro pu JUTHHA OKPY)KHOCTH. 1
5.3. | lnuHa nyru OKpy»KHOCTH. 1
5.4, | Paguanuas mepa yria. 1
5.5. | Iliomrans Kpyra U €ro SIEMEHTOB 2
(cekTopa 1 CermMeHra).
5.6. | Brruncnenue miomanei GUryp BKIIOYAIONIUX dJIEMEHTHI Kpyra. 1
Uroro no pazzaeny: 8
Paznen 6. [IBuskeHust NJIOCKOCTH
6.1. | [ToHsATHE O ABMIKEHUU IUIOCKOCTH. 1
6.2. | ITapayuienbHBIH IEPEHOC, TIOBOPOT U CHMMETPHSI. 2
6.3. | Ocu ¥ IEHTPBI CHMMETPHH. 2
6.4. | IIpocreiinire NPUMEHEHHS B PEIICHUH 3a/1a4. 1
Hroro o paszeny: 6
Pazpnen 7. llopropenue, 06001menue, cCHCTeMATH3ALUS 3HAHUI
7.1. | IloBTOpEHNE OCHOBHBIX TIOHATHH W METOZIOB KypcoB 7—9 KI1accoB, 0000IIEHNE U CHCTEeMATH3aIHsl 3HAHUH. 0
7.2. | Ilpocreiinie reoMeTpuieckue GUTyphl U UX CBOICTBA. 0.5
7.3. | 3mepeHne reOMeTpHIECKHX BEJIMYHH. 05
7.4. | TpeyroibHUKH. 1
7.5. | [NapanenbHble U MEPIEHANKYIIAPHBIC TIPIMBIC. 1
7.6. | OKpyXHOCTb M KpYT. 05
7.7. | TeoMeTprUeCKIe MOCTPOCHHSL. 0.5
7.8. | Yrusl B okpy>KHOCTH. BrincanHble 1 ONECaHHBIE OKPY)KHOCTH MHOTOYTOJIEHUKOB. 1
7.9. | IIpsimast 1 OKPYKHOCTD. 0.25
7.10. | YerbIpéxyronbHUKHU. BrincanHble 1 ONIMCAHHbIE YETHIPEXYTONBHHUKH. 0.25
7.11. | Teopema ITudaropa n Hauana TpuroHoMeTpuu. Perenne 00X TPEYrOIbHUKOB. 0.5
7.12. | TIpaBuIbHBIC MHOTOYTOJIEHHKH. 0
7.13. | IIpeobpa3oBaHmst MIOCKOCTH. 0
7.14. | lemwxenwus. [Togobue. Cummerpus. 0
7.15. | [Tnomans. Beruncnenue miomaneii. [lnomany nogo0Hsx Guryp. 1




7.16. | dexapToBbI KOOPANHATHI HA INIOCKOCTH. 0
7.17. | BekTOphI Ha TIIOCKOCTH 0
Hroro no pasneny: 7
OBIIEE KOJIMYECTBO YACOB I10 ITTIPOTPAMME 68







