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IHHOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOT'O KYPCA "MATEMATHUKA"

[Ipenmer "T'eomeTpust” aBusiercs paznenom Kypea "Marematuka'. Pabodast mporpamMmMa o npeaMeTy
"T'eomerpus" mist oOyuaronuxcs 8 K1accoB pa3padorana Ha ocHOBe DenepanbHOr0 TOCyIapCTBEHHOTO
00pa30oBaTeNLHOTO CTaHJapTa OCHOBHOTO 00IIeT0 00pa30BaHus ¢ y4ETOM M COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, MPEIBIBIIEMBIX K MATEMAaTHYECKOMY 00pa30BaHUIO, H TPAJUIUN POCCUHCKOTO 00pa3oBaHus,
KOTOpBIE 00ECIIEUNBAIOT OBJIA/ICHUE KITFOYEBBIMU KOMIIETEHIIUSMH, COCTABIISIONIIMH OCHOBY JUISI
HETPEPBIBHOTO 00Pa30BaHMsI U CAMOPA3BHUTHS, & TAK)KE HEIIOCTHOCTh OOMIEKYIbTYPHOTO, TMYHOCTHOTO H
MO3HABATEIBHOTO Pa3BUTH 0Oydaromuxcs. B mporpamMMe ydteHsl uieu u nososkenus: Konnenmuu pa3Butus
MaTemMaThudeckoro odpasoBanus B Poccuiickoit deneparnuu. B amoxy nudpoBoit Tpanchopmaiuu Bcex chep
YeJIOBEUECKOM AEATEIIEHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 6a30Boii
MaTeMaTHYEeCKOH IMOATOTOBKH. YK€ B IIIKOJIE MAaTEMaTHKa CIY)KHT OTIOPHBIM MIPEMETOM IS U3yUCHHS
CMEXHBIX TUCIHILIFH, a ITOCIIE IIKOJIBI PeabHON HE0OXOMMOCTBIO CTAHOBUTCS HENPEPHIBHOE 00pa3oBaHUeE,
4YTO TpeOyeT MOJTHOLIEHHON 0a30B0i 0011€00pa30BaTeIbHON MOATOTOBKH, B TOM YHCIIE U MATEMAaTUYECKOH.

3T0 00YCIOBIEHO TE€M, YTO B HAIIM JIHU PACTET YUCIIO Ipodeccuil, CBI3aHHBIX C HEMTOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKU: U B cpepe S5KOHOMUKH, U B OM3HECE, U B TEXHOJOTHYECKUX 00JIacTsIX, U JIaXKe B
ryMaHuTapHbIX cepax. Takum oOpa3om, Kpyr MIKOJIBHUKOB, ISl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAQYUMBIM IIPEIMETOM, PACHIUPSIETCS.

[TpakTHdeckas Mojae3HOCTh MaTEMATHKH 00YCIIOBIIEHA TEM, UTO €€ MPEIMETOM SBIISTFOTCS
(dyHIaMeHTaIbHBIE CTPYKTYPHI HAIIETO MHUpPA: MPOCTPAHCTBEHHBIC (DOPMBI H KOJTMYSCTBECHHBIE OTHONIECHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, 10 IOCTATOYHO CJIOKHBIX, HEOOXOJUMBIX TS
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX UJei. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTpyITHEHO TOHUMaHUE
MPUHIIUIIOB YCTPOMCTBA U UCIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUSATHE U UHTEPIIPETALIUS
Pa3HOOOpa3HOM COMATBHOM, SJKOHOMHUYECKOM, TOJUTUYECKOU nHpopmaluu, MmatodhdexTuBHA
MOBCEIHEBHAS MpaKTUYecKas AeATenbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATH
PacuéThl U COCTABJIATH AITOPUTMBI, HAXOJAUTh U IPUMEHSTH (POPMYIIbI, BIaJIETh MPAKTUYECKUMU pUéMamMu
reOMETPUYECKUX U3MEPEHUN U OCTPOEHUH, YNTaTh UH(POPMALIUIO, TPEJICTABICHHYIO B BUJIE TaOIHII,
IyarpamMmm M rpauKoB, ’KUTh B YCIOBUSIX HEOMPEIEIEHHOCTH U IOHUMATh BEPOSITHOCTHBINA XapakTep
CITyJailHBIX COOBITHIA.

OpHOBpeMEHHO ¢ pacuIupeHrueM cdep NpUMEeHeHUs: MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE OoJiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUUYECKUI CTUJIb MBIIIJICHUS, IPOSIBIIIOMIUNACS B ONPEACTIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKHU B apceHall MPUEMOB U METOIOB MBIIILJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHAYKLIUA U ACTYKIHs, 0000IIeHre U KOHKPETU3AIHs, aHAIHN3 U
CUHTE3, KJIaccu(UKalUs U cucTeMaTu3alus, abcTparupoBanue u anajaorus. O0beKThl MaTEMaTHUYECKUX
YMO3aKIIOUYEeHUH, paBUiia KX KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHU I,
CHOCOOCTBYIOT BBIpaOOTKE YMEHHS (OPMYIHPOBATH, 0OOCHOBBIBAThH U IOKA3bIBATh CYKJICHHS, TEM CaMbIM
Pa3BHUBAIOT JIOTHYECKOE MBIIIIIEHUE. Bemyias poiab npuHaAIeKUT MaTeMaTHKe U B JOPMUPOBAHUHT
AITOPUTMUYECKON KOMIOHEHTHI MBIIILICHUS ¥ BOCOHUTAHUHM YMEHUI JECTBOBATH MO 33JaHHBIM aJrOpUTMaM,
COBEPIIIEHCTBOBATh M3BECTHHIE U KOHCTPYHPOBATh HOBHIE. B mpoiiecce pemieHus 3a1ady — OCHOBOW y4eOHOM
NEeSITeNFHOCTH Ha ypOKaX MaTEMaTHKU — PAa3BUBAIOTCS TaKXKe TBOpUECKasi U MPUKIAIHAS CTOPOHBI
MBIIILICHUS.

O6y‘~IeHI/IC MaTeMaTHKe JAa€T BO3MOKHOCTh Pa3BUBATh Y 06yqaroumx0ﬂ TOYHYIO, PAllMOHAJIbHYIO 1
I/IH(pOpMaTI/IBHyIO pc4b, YMCHUC OT6I/IpaTL HanOoJIee IoAXO AN E A3BIKOBBIC, CUMBOJIMYCCKUC, Fpa(bPILICCKI/IC
CpeAcCTBa IJIsd BBIPAKCHUS CY)KI[CHI/Iﬁ U HarJisiAHOTO UX IMMPECACTABIICHUA.

HeO6XO,Z[I/IMLIM KOMIIOHCHTOM O6I.I.ICI>1 KYJIBTYPBI B COBPCMCHHOM TOJIKOBAHUU SABJIACTCA 06IJ_ICC 3HAaKOMCTBO



C MCTOAaMM IIO3HAHUA I[QP'ICTBHTGJIBHOCTI/I, OpeACTaBJICHUC O IPCAMETC U MCTOJaX MATCMATHUKHU, UX OTJIMUMH
OT MCTOOB APYIUX CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MNPUMCHCHUA MAaTCMAaTUKH 11
peleHus HayYHbIX U MPUKJIaIHBIX 3a1a4d. Takum 00pa3oM, MaTremMaTudeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTYphl YeIOBEKA.

I/IsyquHe MAaT€MaTUKHU TaKXKe CHOCO6CTBy€T 9CTCTUUCCKOMY BOCIIMTAHHIO YCJIOBCKA, IOHUMAaHHUIO
KpaCOThbI U U3AIICCTBA MATCMATUICCKUX paccyncﬂeHHﬁ, BOCIHPHUATHIO TCOMCTPHUICCKUX q)OpM, YCBOCHHIO
nacu CHMMCTPUH.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaTeMaTuKy y’Ke 3aTeéM y4UThb HaJ0, YTO OHA YM B MOPSAJOK MPUBOJAUT, — MHUCAT BETUKHUN PYCCKUI
yuenblii Muxamn BacunbseBuu JIomoHocoB. M B 3TOM cocTOUT 071HA U3 ABYX IIeJiei 00yUeHUsI TEOMETPHH KaK
COCTaBHOM YaCTU MaTEMATHKH B IITKOJIE. DTOM 1€ COOTBETCTBYET JOKa3aTeIbHAas JIMHUS TIPETIOaBaHUs
reoMerpun. Creays IpeacTaBlIeHHON pabouell mporpaMMe, HauMHas ¢ CEIbMOTO Kjlacca Ha ypokax
TEOMETPUH 00YJAIOITUNCS YIUTCS IPOBOIUTH JOKa3aTEIbHbIE PACCYKICHUSI, CTPOUTH JIOTHYECKUE
YMO3aKIIFOUE€HUS, I0KA3bIBATh UCTUHHBIEC YTBEPKIECHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IPOBOIUTH
PacCyXKJIEHUSI OT «IPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHBIE
YTBEPKICHHS. YUCHHUK, OBJIQJICBITNNA NCKYCCTBOM PAaCCYXIaTh, OYAET MPUMEHSTH €r0 U B OKPYXKAIOIIEH
KU3HH.

Kaxk nucan reomerp u neparor Urops @enoposnd llapeirvs, «1roapsMu, TOHUMAOMUMH, YTO TAaKOE
JI0Ka3aTeNIbCTBO, TPYIHO U AK€ HEBO3MOKHO MaHUITYJIUPOBaTh». M B 3TOM COCTOUT BaxkHOE
BOCITUTATENbHOE 3HAUEHUE U3YyUEHHS] T€OMETPUH, IPUCYIIIee UMEHHO OTEYECTBEHHON MaTeMaTu4ecKou
uikosie. BMecte ¢ TeM aBTOpBI IPOrpaMMBbI IPEAOCTEPETAIOT YUUTEN OT U3JHUIIHEr0 (popManu3mMa, 0COOEHHO
B OTHOILICHUH Havyal U OCHOBaHUi reoMetpun. @paniry3ckuii MmaremaTuk JKaH /[peloHHE 110 3TOMY MOBOLY
BbICKa3aJcs Tak: «UTo KacaeTcs IeIMKaTHOU MPpOoOieMbl BBEACHUS «aKCHOM», TO MHE Ka)KeTCsl, 4TO Ha
MEPBBIX MOpax HYKHO BOOOIIE n30eratb MPOU3HOCUTH caMo 3TO0 clioBO. C Ipyroil ke CTOPOHBI, HE CIEAyeT
YIYCKaTh HU OJHOM BO3MOKHOCTH JaBaTh MPUMEPHI IOTHYECKUX 3aKIIIOUEHH, KOTOpbIE Kya B O0bIei
Mepe, 4eM HJIes aKCUOM, SIBJISIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEIIIMU MAaTEMaTUYECKOTO
MBIIUICHHSI.

Bropoii nenbro u3ydeHusi reOMETPUH SIBIISICTCS HCIOIb30BaHHUE €€ KaK HHCTPYMEHTA IPH PELICHHH KaK
MaTeMaTH4eCcKuX, TaK M MPAKTUYECKHUX 3a/1a4d, BCTPEUAIOIINXCS B peabHOM *U3HU. OKOHYMBIIHHA Kypc
r€OMETPUH LIKOJIBHUK JI0JDKEH OBITh B COCTOSHUU ONPEACIUTh TEOMETPUUYECKYIO (QUTYpPY, ONTUCAThH CJIOBAMHU
JTaHHBIN YepTEK UM PUCYHOK, HAUTH TUIOLIA (b 3eMEJIFHOTO YUacTKa, PACCYUTATh HEOOXOJUMYIO JITHHY
OINTOBOJIOKOHHOTO Kalesis WM TpedyeMble pa3Mepbl rapaxa Juis aBToMOOWIA. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIMTENbHAS JTUHUS B U3y4eHUH I€OMETPUH B IIKOJe. JlaHHAs MpaKTH4ecKas JIMHUS SIBIISICTCS HE MCHEe
Ba)kHOM, yeM niepBasi. Emé [lnaton npeanuceBan, yTo0b! «rpaxaane [IpekpacHoro roposia HA B KOeM
cllydae He OCTaBJISUIM T€OMETPHIO, BE/Ib HEMAJIOBAXKHO JayKe MOOOYHOE €€ MPUMEHEHHE — B BOCHHOM JIeJe
71a, BIIPOYEM, M BO BCEX HayKaX — JUIs JYYIIEro UX YCBOCHHUS: Mbl Be/Ib 3HAaeM, Kakas OECKOHEeUHas pa3HUlla
CYIIECTBYET MEX/y YEJTOBEKOM MPHUYACTHBIM K FT€OMETPUH U HEPUYACTHBIMY. J[JIs1 3TOr0 yuuTento
PEKOMEHyeTcs MoA0MpaTh 3a/1aun MPAaKTHYECKOTO XapakTepa JUlsl pacCMaTpUBAaEMBbIX TE€M, YUUTh JIeTeH
CTPOMTH MaTEMaTHUECKHE MOJIEIH PEeATbHbBIX )KM3HEHHBIX CUTYAIUH, TPOBOUTH BHIYUCICHUS U OLICHUBATh
aJIeKBaTHOCTh MOJY4YE€HHOTO pe3ynbTaTa. KpaiiHe BakKHO MOAYEPKUBATH CBSI3U T€OMETPUH C APYTUMHU
npeaMeTaMu, MOTUBUPOBATH HCIIOJIb30BATh ONPEIEICHUS T€OMETPUUECKUX (PUTYP U TOHATHUH,
JI€MOHCTPUPOBATh IPUMEHEHHE TIOTYUYEeHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSA3U HauboJliee IpKo
BUJIHBI B TeMax «Bektopb», «TpuronoMerprudeckue COOTHOIIEHU», «MeTtoa koopauHat» u «Teopema
[Tudaropay.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

CornacHo yueOHOMY IUIaHy B 8 KJlacce u3ydaercst yueOHblid Kypc «['eoMeTpusi», KOTOPBI BKIIOYAET
CIIEYIOIINE OCHOBHBIE pa3/elnbl coaepkanus: «['eomeTpruueckue GpUrypsl 1 Ux cBoicTBay, «M3mepenue
reOMETPUYECKUX BEITHMUUHY, a TaKkKe «/[ekapTOBBI KOOPIUHATHI HA TWIOCKOCTI, «BeKTOpBI», «/IBUKEeHHS
wiockoctu» U «IIpeobpazoBanus mog00ous».

VY4eOHbIi MJ1aH MpeIycMaTpruBaeT n3ydeHre reOMeTpUU Ha 06a30BOM YpOBHE, UCX0/1s U3 68 yueOHBIX 4acoB
B y4eOHOM TOJy.



COJAEPKAHME YYEBHOTI'O KYPCA "I'EOMETPUSA"

Yerpipéxyroynbauku. [lapaenorpamm, ero npu3Haku U CBOMCTBA. YacTHBIE Cllydad [1apauieorpaMMOB
(IpsIMOYTOJILHUK, pOMO, KBaJIpaT), UX MPHU3HAKH U CBOWCTBA. Tpamnernus, paBHOOOKas Tparenus, e€ CBOHCTBa
u npusHaku. [IpsMoyroapHas Tpanenus.

Meron yasoenus Mmeauansl. LlentpansHas cummerpus. Teopema daneca u Teopema 0 MPONOPLIUOHAIBHBIX
OTpE3Kax.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Too6ue TpeyroibHUKOB, Ko uuueHT mogodus. [lpuznaku nogodus tpeyroabHUKOB. [Ipumenenne
1o100us TIPH pEIICHUH MPAKTUYECKHUX 3a/1a4.

CaoiicTBa mromaei reomerpudeckux Guryp. @opmMysisl Ui IUIONMAIU TPEYroIbHUKA, apalljieIorpaMMa,
pombOa u Tpanenuu. OTHOLIEHUE TUIOIAeH MOJOOHBIX QUryp.

Brruncnenue mioiaeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aTo Oymare.

Teopema IIudaropa. Ilpumenenue reopemsl [ludaropa npu penieHnn npakTUYECKUX 3a1au.

CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yIJIa IPSIMOYrOJIBHOTO TPEYronbHuKa. OCHOBHOE TPUTOHOMETPHUECKOE
TOXJ1eCTBO. TpuronoMmerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°.

BrucanHbie ¥ IEHTpaIbHBIE YIIIBI, YTOJI MEXIY KacaTeIbHOW U XOPAOM. YTIIBI MEXIY XOpAaMH U
CeKyIIMMU. BrincanHble U onrcaHHbIE YETHIPEXYTOIBHUKN. B3auMHOE pacnonokeHne IByX OKpyKHOCTEH.
Kacanue oxpyxnocteil. OOuiye kacareiabHble K JBYM OKPYKHOCTSIM.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

OcBoenue yuebHoro npeamera «I'eoMeTpus» J0HKHO 00eCreunBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
o0m1ero o0pa3oBaHUs CICIYIOMINUX JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaATEIBHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMIHOCTHBIE PE3YJIBTAThl OCBOCHUS IMPOTrpaMMBbl ya4eOHOTO TipeaMeTa «['eoMeTpHs» XapaKTepru3yrTCs:

IMaTpuoTHYeCKOe BOCIUTAHME:

MPOSBJICHUEM HUHTEPECA K MPOULIOMY U HACTOSIIIEMY POCCHUICKOM MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHHEM
K JJOCTHKEHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3THX
JTOCTH)KCHHM B IPYTrUX HayKaX U MPUKIATHBIX chepax.

I'paxnaHckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJTHCHUIO 00SI3aHHOCTEH rpaskJaHIHA U PEATU3aliN €ro 1PaB, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYD, SBICHUH, MPOIIETYP TPaKIAHCKOTO
ob1ecTBa (BBIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUYICCKUM IMPUMEHEHHEM JIOCTHKCHHUH HayKH, 0CO3HAHUEM BaXKHOCTH MOPAJTh- HO-ITHYECKHX
MIPUHIIUIIOB B JCSATEIILHOCTH YUEHOTO.

TpynoBoe Bociutanue:

YCTaHOBKOW Ha aKTMBHOE Y4aCTHE B PEIICHUH NMPAKTUYECKHUX 33]1a4 MaTEMaTHYECKOW HAIIPaBJIEHHOCTH,
OCO3HAHHEM BaXHOCTU MaTeMaTUYECKOTO 00pa30BaHus Ha MPOTSHKEHUU BCEH JKU3HM JUTSl YCTICITHOM
Ipo(hecCHOHAIBHON AEATEIBHOCTU U pa3BUTHEM HEOOXOAUMBIX YMEHUH;

OCO3HaHHBIM BBIOOPOM U IOCTPOEHUEM MHIUBHYalbHON TPAeKTOPUU 00pa30BaHMs U )KU3HEHHBIX [UIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOEe BOCIIUTAHHUE.
CIOCOOHOCTBIO K IMOIIMOHATLHOMY U ACTETHYECKOMY BOCTIPUATHIO MaTEMAaTUIECKHX 00BEKTOB, 3a/ad,
pelieHui, pacCyXICHHI; YMEHHUIO BUJIETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HCHHOCTH HAYYHOI'0o MO3HAHMUA:

OpI/IeHTaL[PIeﬁ B JICATCIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHA YCJIOBEKA, IIPUPOIbI 1 O6I_H€CTBa, IMOHHMaHHEM MaTeMaTU4eCKOM HaYyKH KakK
C(bepbl YeJIOBEUCCKOU JACATCIIBHOCTH, OTAIlOB eé pa3sBUTHA U 3HAYUMOCTHU I PAa3BUTHUA HUBUIIN3AIllUU;

OBJIaJICHUEM SI3bIKOM MaTEMaTHUKU 1 MaTeMaTUUECKOM Ky.]'[BTypOﬁ KaK CpCACTBOM IIO3HAHUA MUPA,

OBJIaACHUCM HpOCTGfIIJ.IPIMPI HaBbIKaMH HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH.

du3nyeckoe BoCMUTaHue, POPMHPOBAHNE KYJIbTYPbI 310POBbSI H YMOIHOHAJIBLHOTO 0J1aArONMOIYYHsI:

TOTOBHOCTBIO IPUMEHSITh MaTEMATUICCKHE 3HAHKS B MHTEPECAX CBOETO 3/I0POBBS, BEJCHHUS 3I0POBOTO
o0paza xu3HH (3J0pOBOC MUTAHNE, COATAHCHPOBAHHBIM PEKUM 3aHITUHI U OTIBIXA, PEryIsipHas Gu3ndYecKas
aKTUBHOCTb);

c(hOpMUPOBAHHOCTHIO HaBbIKa peIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAaKOTO Ke MpaBa
JPYroro 4yenoBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

OpHUEHTaIel Ha MPUMEHEHNEe MaTeMaTHYEeCKUX 3HAHUHN JIJIs pelieHus 3a/1a4 B 00J1aCTH COXPAaHHOCTH
OKpPY’KaIOILEeN Cpe/ibl, JIAHUPOBAHUS MOCTYIIKOB U OLIEHKH X BO3MOJKHBIX IOCIIEACTBUM Ul OKpYXKaroIleH
cpensl;

0CO3HAHMEM TJI00ATEHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTei UX pelieHusl.

JInyHOCTHBIE pe3yabTaThl, 00eCIeYnBAIONINE AJANTANNI0 00y4a0IIerocsi K H3MeHSI0IHMCS
YCJI0BHAIM COLMATBHOM M NPUPOAHON Cpeabl:



— TI'OTOBHOCTBIO K HCfICTBHSIM B YCJIOBUAX HGOHpGHGHéHHOCTI/I, MOBBIIICHHUIO YPOBHA CBOCH
KOMIICTCHTHOCTH 4CPC3 NPAKTUICCKYIO ACATCIIbHOCTD, B TOM YUCJIC YMCHUC YUYUTHCA Y APYIrUX JIIOI[GI;'I,
HpI/IO6peTaTb B COBMECTHOI ACATCIIbHOCTH HOBBIC 3HAHUW S, HABBIKHM 1 KOMIICTCHINU M3 OIIbITA APYTUX;

— HEO0OXOIMMOCTHIO B (JOPMUPOBAHUH HOBBIX 3HAHH, B TOM YucIie (OPMYIUPOBATH UJICH, TIOHATHSA,
TUIOTE3bl 00 00BEKTaxX U SIBJICHUSIX, B TOM YHUCIIE paHee HE U3BECTHBIX, 0CO3HABATh JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUW 1 KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHUE;

— CcIocoOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPHHUMATh CTPECCOBYIO CHUTYaLlUIO KaK
BBI30B, TPEOYIOUINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U JeNCTBUS, POPMYIHpPOBaATh
Y OLIEHUBATH PUCKU U MOCIIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeameTHbIe pe3ynbTaThl OCBOEHUS MPOoTrpamMMbl ydeOHOTo npeameta «I'eomerpus»

XapaKTCPU3YIOTCA OBJIAACHUCM YHUBEPCATIbHLIMU RO3HAGAM E/IbHbIMU Oeﬁcmeuﬂmu, YHUBEPCAIbHbIMU
KOMMYHUKAMUBHbIMU oeticmeusmu U YHUBEPCAJIbHHIMU PpeCYyIAMUCHBIMU oeticmseusMu.

1) Vuueepcanvuvie noznasamenvnuie oeticmeusi obecneuusaiom opmuposanue 6a306biX KOCHUMUBHBIX

npoyeccos ooyuarowuxcs (0ceoenue Memooos NOHAHUSL OKPYIHCAIOWE20 MUPA; NPUMEHEHUE JI02UYECKUX,
UCCce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueli).

Ba3zoBble Jornuyeckue aAeiicTBUA:

— BBISBJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHYECKUX OOBEKTOB, MMOHATHIA,
OTHOIICHUI MEXY MOHATUAMU; (GOPMYIUPOBATH OMPE/IeTICHUs TOHATHI; yCTaHaBIMBATh
CYIIECTBEHHBIN MPHU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS [l 00001EHUs M CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

— BOCIPUHUMATh, POPMYIHPOBATH U MPe0OPa30BBIBATH CYXACHUS: YTBEPIAUTEIbHbIE U
oTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U 00IIUE; YCIOBHEIE;

— BBISBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B (PaKkTax, TaHHBIX,
HaOJIOJICHUSX U YTBEPKACHUAX; Tpe/ylaraTb KPUTEPUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U
MPOTHUBOPEUHIA;

— [ACJIaTb BbIBOJBI C HCIIOJIb30BAHUCM 3dKOHOB JIOTUKHU, ACAYKTHBHBIX U HHAYKTHUBHBIX
YMOSaKJIIO‘{eHI/Iﬁ, YM033.KJ'II-O‘IGHI/II71 I10 aHAaJIOT'uH,

— pa30upaTh A0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHHUH (IIPsIMbIE U OT MPOTHUBHOIO), IIPOBOIUTH
CaMOCTOSITEJILHO HECIIOKHBIE IOKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATh cr10co0 penieHns ydeOHoM 3aJauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHNS,
BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITEIBHO BBIJECICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarebCcKue JeicTBUA:

— HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeI0BaTEIbCKUN HHCTPYMCHT IIO3HAHUA; (bOpMy.]'II/IpOBaTB BOIIPOCHI,
q)HKCprIOH_II/IC MpOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHABJIMNBATh NCKOMOC U NAHHOC,
q)OpMI/IpOBaTB TUIOTE3Y, apryMCHTUPOBATH CBOIO IMMO3UIIUIO, MHCHHC,

— TPOBOJMTH MO CAMOCTOSTEIBHO COCTABJICHHOMY TUIaHY HECJIOKHBIM SKCIIEPUMEHT, HEOOJIBIIIOE
HCCIIEIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00ObEKTa, 3aBUCHMOCTEH 0OBEKTOB
MeXIy co00ii;



— CaMOCTOSTENBHO (OPMYITUPOBATH 0O0OIIEHUS U BEIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO
HaGJ’IIOI[eHPUI, HCcCiICa0BaHHuA, OLICHUBATh I[OCTOBepHOCTb HOHy‘IeHHbIX pe3y.]IBTaTOB, BBIBOJAOB U
0000IIIEeHHI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PA3BUTHUC ITPOLICCCA, a TAKIKC BbIABUI'aThb MIPCAIIOJJIOKCHHUA O €ro
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

— BBIABJISITHD HCAOCTATOYHOCTHh U I/I36I)ITO‘IHOCTI> I/IH(i)OpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMBIX JUIA peIHCHI/ISI
3a/1a4u;

— BBIOMpATh, AaHATM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3INIHBIX
BUJIOB M (POPM IpEICTaBICHUS;

— BbIOMpaTh GOpMY IpeCTaBICHUSI UHPOPMALMK U WILTIOCTPUPOBATH PELIaeMbIe 3aJJaul CXEMaMU,
JrarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

— OIICHMBATh HAJEKHOCTh UHPOPMALIMH 110 KPUTEPUSIM, MTPETIOKEHHBIM YUUTENIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIHHO.

2) VHuueepcanvhvie KOMMYyHUKamueHbwle Oelicmeus obecnedusaionm cqhopmMuposanHoCms COYUANbHBIX
HABLIKO8 00YUaAIOUWUXCHL.

OO0menue:

— BOCIHPUHUMATH U GOPMYIHPOBATH CYXKJACHUS B COOTBETCTBUHU C YCIOBHUSIMH U LEISIMHU OOILIEHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XOAY pelIeHHsl 3a7jaui, KOMMEHTUPOBATh MOJIyY€HHBIH PE3ybTarT;

— B XO0J€ 0OCYXKJIEHUS 3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 0OCYXIaeMOM TEMBI, MPOOIEMBI, perracMoit
3aJ]auu, BHICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK PEIICHHS;, COTTOCTABIISATH CBOH CYXICHUS C
CYXIICHUSIMH JJPYTUX YYAaCTHUKOB JHAIOTa, OOHAPYKUBATh pa3IMuUe U CXOJICTBO TIO3HIIUH; B
KOPPEKTHOH opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— TMPEACTaBJIATh Pe3yJbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICJOBAHMUS, TPOCKTA;
CaMOCTOSITENILHO BBIOUPATh (POpPMAT BBICTYIUICHUS C YIETOM 3a]1a4 MPE3EHTAIMH U 0COOEHHOCTEN
ayJUTOPHUHU.

CoTpyannuecTBo:

— IOHUMAThb U UCIIOJIb30BAaTh IPCUMYILCCTBA KOMaHJHOU U HHHHBHHyaHBHOﬁ pa6OTBI IIpH PCUICHHUU
y‘le6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— IIPUHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, INIAHUPOBATH OPraHU3allUuIO COBMECTHOM pa6OTLI,
pacnpeaciiiTb BUAbI pa60T, AOTOBApUBATHCA, 06CY)KI[8.TB nmponecc u pe3yjibTaTt pa6OTI>I; O606IJ.I&TB
MHCHHA HCCKOJBKHX HMHeﬁ;

— Yy4acTBOBATbh B IPYNNOBBIX (hopMax paboTel (00CYXIeHHsI, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI U
p.);

— BBIIIOJIHATHb CBOIO 4aCTb pa60TBI " KOOPAUHHUPOBATH CBOU JIENCTBUS C APYruMU YJICHAMH KOMAHBI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBHUS.

3) Yuueepcanvuvie pezynamuensie oeticmeus obecneuusaiom @opmuposaHue CMovlCl08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCHIU.



Camoopranmsanms:

CaMOCTOSITEIIBHO COCTABJISITH IIJIaH, aITOPUTM PEIICHUS 3a7a4uu (WU €ro 4acTh), BRIOUpATh CIioco0
perieHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMAIINH.

CaMOKOHTPOJIb:

— BIIAJCTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa PEICHHS
MaTeMaTUYECKOM 3a1a9H;

— NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIEHUH 3aa4l, BHOCUTh KOPPEKTHBBI B
NEeSITETFHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWIEHHBIX OIMIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3Y/IbTaTa JACSITEIbHOCTH MOCTABICHHOM LIETU U YCIOBUAM, OOBSICHSITD
MIPUYMHBI TOCTUKEHUS WM HEJOCTHKEHUS LeNIH, HAaX0AUTh OIHUOKY, JaBaTh OLIEHKY PUOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

OcBoenne yueOHOTO Kypca «['eomeTpusi» Ha ypoBHE § Kiacca J0HKHO 00eCTieunBaTh TOCTHKEHNE
CIIEYIOIIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

— Pacno3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJILHUKOB, UX AJIEMEHTHI, MT0JIb30BATHCSA UX CBOMCTBAMU
MIPH pEeIeHUH T€OMETPUUECKUX 3aa4.

— [IpumeHsTH CBOMCTBA TOUKHM NIEpeceUeHUsI MEIaH TPEYrojJbHUKa (LIEHTpa Macc) B PELICHUH 3a/1a4.

— Brnagets noHsTHEM cpeAHEN TMHUM TPEYTrOJIbHUKA U Tpaleluy, IPUMEHATh X CBOMCTBA MpHU
pELICeHUH TeOMETPUUECKUX 3a/1a4.

— Ilonb3oBaThcs TeopeMoid Daieca U TEOPEMOi O MPOMOPIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX IS
pelIeHNs MPaKTUYECKHUX 3aj1ay.

— [IpumeHsTHh NpU3HAKK 110I00US TPEYTOJIHLHUKOB B PEUICHUH F€OMETPHUUECKUX 3a/1a4.
— Ilonb3oBatbes Teopemoii [Tudaropa amns penieHus: reOMETPUIECKUX U MPAKTUYECKUX 3a/1a4.

— CTpOI/ITI) MaTEMaTUYCCKYIO MOJECJIb B IIPAKTHYCCKUX 3aJladax, CaMOCTOATEIIbHO ACIaTh ‘{epTé}K U Ha
XOJUTh COOTBETCTBYIOIIUC IJIUHEI.

— Brnagets noHaTHSIMU CHUHYC4, KOCMHYCA U TaHI'CHCAa OCTPOro yrija nNpsaMOyYroJbHOIO TPEYroJIibHUKaA.
— Iloap30BaTbCs STUMH MOHSITHUS MU JJISI PEIICHUA ITPAKTUYCCKUX 3a1a4.

— BbIuuciaTh (pa3imyHbIMHA clIOcO0aMHK ) TUIOMIA/Ih TPEYTOJbHHUKA U TUIONIAJN MHOTOYTOJIBHBIX (GUTYD
(MomB3ysCh, A€ HEOOX0IUMO, KAIBKYIATOPOM).

— HpI/IMeHHTB MOJIYYCHHBIC YMCHUS B IIPAKTHUYCCKUX 3a/lavdaXx.

— Bnangers NOHATUSMU BIMCAHHOTO M LIEHTPAJIILHOTO YIJIa, UCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX
yIJIax, yriax Mexay XopAaMu (CeKyIIMMH) U YIiie MKy KacaTelbHON U XOpI0H MpH pelIeHuH
r€OMETPUYECKUX 3a/a4.

— Bragets NoHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA ONIMCAHHOTO
YEeTBIPEXYTOJIbHUKA [TPH PELICHUHN 33]au.

— IIpuMeHATh NOJIydEeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIIH Ul 3a1a4
peanbHON )KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BBIUUCIICHUS C IPUMEHEHHEM 110100Us U
TPUTOHOMETPHUH (TIOJIB3YSCh, T/Ie HEOOXOJMMO, KaJIbKYISITOPOM).






TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanMmeHOBaHHe pa31esI0B H TeM IPOrPaMMBI KoanuectBoyacos Jara Buasl fesaTeabHoCTH Bunsl, DJIeKTPOHHbIE
n/m H3yYeHUs hopMmbI (uudposnie)
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTpOJISt oGpazoBaTebHbIe
paboThI paboThI pecypesI
Pa3gen 1. YeTbIpEXyroibHUKH
1.1. | [Mapamzenorpamm, ero NpU3HAaKH H CBOHCTBA. 2 N306paxaTh 1 HAXOAUTH Ha YEPTEKAX YCTHIPEXYTONbHUKH Pa3HbIX BUIOB M UX | YCTHBIN
3JIEMEHTHI; 0onpoc;
JluxranT;
1.2. | YacrHble ciryyau mapamienorpaMMoB (IIpsIMOyTrObHHUK, 2 dopMynHpoBaTh ONpeAeIeHNUs: apalIeIorpaMma, IpsIMOyroibHIKa, poMba, [TucpMeHHbII
pomO, KBajpar), UX NPU3HAKH U CBOMCTBA. KBaJpaTa, Tpaneuuy, paBHoOOKOH Tpaneunu, NpsiMoyrojbHOH Tpanenuy; KOHTpOJIb;
Jloka3bIBaTh M UCIIONB30BATh NPU PEIICHUH 33/l NPU3HAKU U CBOHCTBA:
napajienorpamMmma, mpaMoyrolbHuka, pomba, KBajpara, Tpanemuy,
paBHOOOKOH TpameLuy, MPSIMOYToJIbHOMH Tpanmenuu;
1.3. | Tpaneuns. 2 ®opmynMpoBaTh onpeeIeHus: napayIenorpaMma, NpsAMoyroibHuKa, pomoba, VYcTHbIH
KBaJpaTa, Tpaneuuy, paBHoOOKOH Tpaneuuu, NpsiMoyrojbHOH Tpanenuu; ompoc;
)10Ka3bIBaTb U UCII0JIb30BATh l'[pl/[ peLueva 3ajgaqy l'lpl/l3HaKl/l )4 CBOﬁCTBa:
napaJjuiesorpaMma, IpsMoyroibHuKa, pom6a, KBajapara, Tpanemun,
PaBHOOOKOH Tpaneuuu, NpsMOyroibHON Tpaneuuu;
1.4. | PaBHoOOKas U IPSIMOYTOJIbHAS TPATIELHA. 2 dopmynupoBaTh onpeeaeHNUs: MapajieaorpaMma, IpIMOyroabHIKa, poMba, [TnceMeHHbII
KBaJ[paTa, Tpaneuy, paBHoOOKOH TpanenyH, NpsMOyroJIbHON Tpaneuy; KOHTpOJIb;
Jloka3bpIBaTh U HCIIONB30BATh NMPH PEIICHUM 33/1a4 IPU3HAKH U CBOHCTBA:
mapannenorpaMma, IpsIMOyronbHIKa, poMba, KBaapaTa, Tpaneu,
PaBHOOOKOM Tpameuuu, NpsMOyTroiIbHON Tpameuuu;
1.5. | YaBoenue MennaHsl. 1 IIpuMeHATH METO YABOCHUS MEIMAHbl TPEYrONbHHUKA; YerHbli
0mpoc;
1.6. | LlenTpanbHas cUMMETPHS 3 1 HNcnonb3oBaTh HudpOBBIE PECYPCHI AT UCCIIETOBAHUS CBOMCTB H3Y4aeMbIX KonTtponsHaspa
buryp; 6ora;
3HAKOMHTBCA C HCTOpUEH Pa3BHTHS TEOMETPUH; [IpakTHuecKasp
abora;
Hroro mo paszeny 12
Pa3nen 2. Teopema @asieca n TeopeMa 0 MPONOPUHOHAILHBIX 0TPE3KAaX, M0J00HbIe TPEYT0JbHUKH
2.1. | Teopema ®aieca u TeopeMa 0 IPOMOPIHOHATBHBIX 3 IIpuMeHsATSH MOMyYeHHbIE 3HAHUS NIPH PEIICHUH TeOMETPHIECKHX H Verusrit
OTpe3Kax. IpaKTHIECKHX 3a71ad; 0Ipoc;
3HAKOMHTBCS C HCTOpUEHl Pa3BUTHS TEOMETPUH; [TrnceMeHHBII
3HaTh Teopemy Dareca u TeopeMy O IPOMNOPIHOHAIBLHEIX OTPE3KaX.; KOHTPOJIB;
2.2. | CpenHss MTUHHS TPEYTONbHUKA. 2 IIpuMeHsATH MOMyYeHHbIE 3HAHUS IIPH PEIICHUH TeOMETPHIECKHX U Verusrit
IPAaKTHIECKHX 3a71ad; 0Ipoc;
3HaTh NOHATHE CPeJHEN TMHUHI TPEYTOIbHUKA;
e€ CBOMCTBA.;




2.3. | Tpamemus, eé cpeqHss IHHUS. 2 IIpuMeHsTE MOy YeHHbIe 3HAHNUS IIPH PEIICHUH [eOMETPHIECKHX H Verusrit
MPAaKTHYECKHX 3a71ad; ompoc;
3HaTh NOHATHE CPEIHEH TMHHY TPaNeHH;
e cBOIiCTBa.;
2.4. | IIponopurOHaIbHBIE OTPE3KH, IOCTPOCHHE YETBEPTOrO 15 IIpoBoauTb IOCTPOEHMUS C MIOMOIIBIO LHUPKYJIS U TUHEHKH C UCIIONb30BAHHE I[IpaktHueckasp
IPONOPLHOHAIBHOIO OTPE3Ka. teopeMsl Dajeca U TEOPEMBI O IPONOPLUOHANBHBIX OTPE3KaX, CTPOUTH abora;
4eTBEPTHII IPOMOPIHOHATBHELA O0TPE30K;
2.5.. | CaoiicTBa LEHTpa Macc B TPEYroJbHHKE. 0.5 IIpoBoUTH TOKA3aTEIBCTBO TOTO, YTO MEAUAHBI TPEYTOJIbHUKA IIEPECEKAIOTCS YcrHbi
B OZHOM TOYKE, H HAXOAUTD CBS3b C LIEHTPOM MAacC, HAXOJUTh OTHOLICHHE, B ompoc;
KOTOPOM MEIHAHBI IEJSTCS TOUKOU UX IIepe CeUCHHUS;
2.6. | [lonoOHBIE TPEYrONBHHUKH. 1 HaxoauTb nogo6HbIe TPEYTOJIbHUKH HA FTOTOBBIX YEPTEXKAX C YKa3aHHEM VYcTHbli
COOTBETCTBYIOIIHUX IPU3HAKOB MO00HS; ompoc;
2.7. | Tpu npusHaKa N0A0OHUs TPEyroJbHUKOB. 2 Pemate 3aa4un Ha 0JOOHBIE TPEYTONBHUKH C TOMOIIBIO CAMOCTOSTEILHOTO VYcTHbli
MOCTPOCHHUS YepTexkeil U HaX0XKICHHS MOJOOHBIX TPEYTOIbHHUKOB; ompoc;
Jloxa3bpIBaTh TPU NPU3HAKA M10J00US TPEYTOILHUKOB; JIuKkTanT;
2.8. | lIpakTHyeckoe mpHMEHEHHE 3 1 Pewrathb 3a1a4u Ha M0 J0OHBIE TPEYTOJIbHUKH C TIOMOIIBIO CAMOCTOATENBHOTO KonTpounbHaspa
MOCTPOEHHUS uepTexell 1 HaX0kKAeHHs MOJOOHBIX TPEYTONLHHKOB; 0oTa;
[IpoBOAUTH 1OKA3aTENIBCTBA C UCIIOIb30BAHHEM MPU3HAKOB MOJ00MS; [IpakTHyeckasp
abora;
Hroro mo pazaeny: 15
Pa3nen 3. Ilinomans. HaxoxaeHne miiomaaeii TpeyroJbHUKOB U MHOTOYroIbHBIX (uryp. Iliomaaunoao6ueixduryp
3.1. | lousrue 06 006meit TCOPHH IOMIATH. 1 OBi1azeBaTh NEPBUYHBIMH NPEACTABICHUAMH 00 001l Teopuu roma VerHblit
(mepal), popMyIHPOBATH CBOIMCTBA IUIONIAIH, BRIACHATD MX HATMSAHBIA CMBICN; | OIpOC;
3.2. | ®opMyIbl 11 IIOLIA/M TPEYTOIbHUKA, 3 BrIBoAHTH (OpMyYIIEI ITONIAH TAPAILIENI0rpaMMa, TPEYTroIbHHKA, TPAICLHI YcerHbIi#
napajienaorpamma u3 GopMyJIbI IUTONIAAN IPSIMOYTOJIbHUKA (KBaApaTa); onpoc;
Pemate 3ana4n Ha mIomaab ¢ NPaKTUUECKUM CO JCPIKAHUEM; ITucsMeHHBbIH
KOHTPOJIB;
3.3. | OrHoueH e MIomWaell TPeyroIbHUKOB ¢ 0OIIHM 1 HaxoauTs miomajan TpeyroiabHIKOB ¢ 0OIMM OCHOBAHHEM UM BBICOTOM; YerHbli
OCHOBAaHHEM HJIU 00IIEH BHICOTOM. ompoc;
3.4. | Boluncrnenue WIomanei CloXHbBX GUTYD depe3 1 Haxoauts momanu ¢uryp, n3o0paxEHHBIX Ha KiieT4yatoit Oymare, YerHbli
pa3bHeHre Ha YacTH U JOCTPOCHHE. HCIONB30BaTh Pa30HEHNE HAa YACTH U JOCTPOCHHE; 0mpoc;
3.5. | [Inomaznu duryp Ha kieT4aToit Gymare. 1 Haxoauts muomanu ¢Guryp, n3o0paxEHHBIX Ha KiieTyatoit Oymare, [IpakTuueckasp
HCIONb30BaTh Pa30MeHNe Ha YaCTH U JOCTPOCHHE; abora;
3.6. | [Inomaau noo0HBIX Guryp. 2 HaxoauTs muomanm nogo0HbIX GUryp; Verupiid
0Ipoc;
3.7. | BoluncieHue mIouaaei. 2 BbIYncIATh WI0MAanu pa3IHIHBIX MHOTOYTOIBHEIX QHTYD; Verustit
01poc;
ITucemeHHbIH
KOHTPOJIB;
3.8. | 3amauu ¢ MpaKTHYECKUM COJICPIKAHUEM. 1 Pemats 3aa4uy Ha IIOMA/b ¢ MPAKTHYECKUM CO JEpPiKAHUIEM; Tpaktiaeckasp
abora;




3.9. | Pemenue 3a1a4 ¢ HOMOIIBI0 METO/Ia BCIIOMOTaTEIbHOM 2 Pa36uparh npuMepbl HCIOIE30BAHUS BCIIOMOTATEIbHOM IIOMAI] UL Verusrit
IO AN pCLICHHS TeOMETPUUECKUX 3a/a4; 01poc;
Konrponbras
pabora;
HUroro o paszeny: 14
Pa3nen 4. Teopema Iludaropa u Hayaaa TPUTOHOMETPHH
4.1. | Teopema IIndaropa, e€ 10ka3aTeqbCTBO U MPUMEHEHHE. 15 Joxa3biBaTh TeopeMy Ilndaropa, Hcrons30BaTh €€ B IPaKTHYSCKUX VYernblii
BBIYUCIICHUSX; 0npoc;
3HAKOMUTBCS C HCTOPUEH Pa3BUTHUS T€OMETPUMU;
4.2. | O6parnas Teo pema [Tudaropa. 1.5 Joxa3biBaTh TeopeMy Ilndaropa, Hcronb30BaTh €€ B IPaKTHYECKUX VYcTHbli
BBIYUCIICHUSX; 0onpoc;
[TucbMeHHbIH
KOHTpOJIb;
4.3. | OnpepeneHne TPUTOHOMETPHYECKHX (PYHKIHI 0CTPOTO 2 ®opMyHpoBaTh ONpeNeIeHNs TPHTOHOMETPUIECKUX (YHKLHIT ocTporo yrna, | JukTaHT;
yria, TPUrOHOMETPUYCCKUE COOTHOLICHHUS B IIPAMO MPOBEPATH UX KOPPEKTHOCTD,
YTOJIbHOM TPEYI'OJIBHUKE. BLIBO}II/ITB TPUTOHOMETPUICCKHE COOTHOLIECHUSA B IPAMOYT0JIbHOM
TPEYTOJbHUKE]
4.4. | OcHOBHOE TPUTOHOMETPHUECKOE TOK/IECTBO. 2 Vcnonp3oBaTh GOpMyIIbl IPUBEACHHS  OCHOBHOE TPUTOHOMETPHYECKOE YerHbli
TOXKIECTBO JJI HAXOXKIECHHS COOTHOIIECHUH MEX 1y TPHI OHOMETPUUECKUMH 0npoc;
(GyHKITHSAMH Pa3THYHBIX OCTPBIX YITIOB; [TncpMeHHbII
IIpuMeHsATSH MoMyYeHHbIE 3HAHUS M YMEHHUS TIPH PEIICHHH MPaKTHIECKHX KOHTPOJIb;
3a1au;
4.5. | CooTHONICHUS MEXKJLY CTOPOHAMHU B IPSMOYTOIBHBIX 3 IIpuMeHsATS MoTyYeHHbIE 3HAHUSA M YMEHHUS TIPH PEIICHUH MPAKTHYECKUX Kontponsnas
TpeyrojbHUKaX ¢ yrnamu B 45° u 45°; 30° u 60° 3a/1a4; pabota;
JlukTaHT;
Uroro 1o paszmeny: 10
Pazpen 5. Yriabl B okpy:kHOCTH. Buucannbie 1 onucaHnble YeThipexyroibuuku. KacateabHebie k okpyxunocTH. Kacanue okpysxkHocTH.
5.1. | BuucaHHbIC U LEHTPAIBHBIC YTJIHI, 2 ®opMyTHpOBaThH OCHOBHBIC ONPEICICHHUS, CBSI3aHHBIC C YTTIaMHU B Kpyre Verusrit
YTOJ MKy KacaTelbHON H XOpA0H. (BIHCAaHHBIN yToJl, HEHTPAIbHBIN yrom); ompoc;
JlukTaHT;
5.2. | Vsl MeXIy XOpAaMH U CEKyIHMH. 3 HaxoauTs BIHCaHHBIE YTTIbl, OMUPAIONINECS HA OJHY AyTY, BBIYHCIATH YTTIHI C VYerupi
MIOMOIIBIO TEOPEMBI O BIMCAHHEIX YTIaX, TEOPEMBI O BIIHCAHHOM omnpoc;
eTHIPEXYTONBHUKE, TEOPEMBI O LIEHTPAIBHOM YTIIE; [TncpMeHHBII
KOHTPOJIB;
5.3. | BrucaHHbIe 1 ONICAHHBIEC YETHIPEXYTOMBHUKH, UX 2 HaxoauTh BIHCaHHBIE YTIIbl, OMUPAIONINECS HA OJHY AyTY, BBIYHCIATH YTIIHI C Verusrit
IPU3HAKH H CBOHCTBA. MOMOIIBIO TEOPEMBI 0 BIMCAHHEIX YTTaX, TEOPEMBI O BIIHCAHHOM 0mpoc;
eTHIPEXYTONBHUKE, TEOPEMBI O LIEHTPAIBHOM YTIIE;
HccnenoBath, B TOM YHCIIE € IOMOIIBIO HH(POBHIX PECYPCOB, BIUCAHHBIE U
OIHCAHHBIE YeTHIPEXYTONbHUKH, BEIBOJHTD UX CBOHCTBA U IPH3HAKH;
5.4. | IlpuMeHeHHE ITHX CBOICTB TIPH PEIICHUN 2 Hccnenosats, B TOM YHCIIE € IOMOIIBIO MH(POBHIX PECYPCOB, BIUCAHHBIE U Verusrit
reoMeTpPUYECcKUX 3a1ad. OIHCAHHBIE YeTHIPEXYTONbHUKH, BBIBOAHT UX CBOICTBA U PH3HAKY; 01poc;
Hcnonb30Bath 3TU CBOICTBA M IPH3HAKH IIPH PEIICHUH 3a/1aY; TucemennbIi

KOHTPOJIb;




5.5. | B3auMHOe pacronoxeHue JByX OKPYKHOCTEIL. 1 HccnenoBaTh B3aMHOE PacloNOKEHHUE IBYX OKPYXKHOCTEH.; [IpakTuueckasp
abora;

5.6. | Kacanue okpyx)HOCTEH. 3 HccnenoBaTh cityuau KacaHus JByX OKpyxkHocTel. PemaTp3anaun.; Konrponbras
pabora;
[TpakTuueckas
pabora;

Hroro mo pasieny: 13

Pa3znea 6. [ToBTopenne, 06o01menne 3HAHUIL.

6.1. | [loBTOpEHHE OCHOBHBIX IOHATHH U METONOB KypcoB 7 u 8 | 4 Pemate 3a1a4n Ha MOBTOPEHME, WILTIOCTPUPYIOIINE CBA3U MEXKY Pa3IMYHBIMU | YCTHBIH

KJIaccoB, 00001IeHIE 3HAHUH, YacTAMH Kypca; orpoc;

Kontponbras
pabora;
TectupoBanue;

HUroronopasaeny: 4
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MNOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoaunuyecTBo yacos [dara Buasl,
n/n u3ydeHus | popmsbl
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIA
padoTsI padoThI

1. | [Mapamnenorpamm, ero npusnaku |1 VYcerublit
U CBOMCTBA. OIpoc;

2. | Mapamnenorpamm, ero npusHaku | 1 JIMKTaHT;
U CBOWCTBA.

3. | YacrHble ciayyau 1 VYcrHbiit
HapauIesorpaMMoB 0IIpoc;

(MpsIMOYTOJIBHUK, POMO,
KBaJpaT), UX NPU3HAKU U

CBOMCTBA.
4. | YacTtHble ciryyan 1 [TucsmeHHbII
napauieaorpaMMoB KOHTPOJIb;

(MpsIMOYTOJIBHUK, POMO,
KBaJpaT), UX NPU3HAKU U

CBOMWCTBA.
5. | Tpaneuus. 1 YcTHBIN
OTIpOC;
6. | Tpaneuus. 1 YcTHbIN
0TIpOC;
7. | PaBHOOOKas ¥ IPAMOYTOJIbHAS 1 YcTHbIiM
Tpamneuy. 0TIpOC;
8. | PaBHOOOKas M PAMOYTOJIbHAS 1 [TuceMeHHbBIN
Tpamneuy. KOHTPOJIb;
9. | YaBoeHne MeIUaHBL. 1 VcTHBIN
OTIpOC;
10. | LenTpanpHast CUMMETPHUS 1 VYcrHbiin
OTIpOC;
11. | LentpanbHas cumMMeTpust 1 [IpakTnueckas
pabota;
12. | KourpompHas pabora 1 1 KontponpHas
"YeTbIpEXyTroIbHUKH" pabota;
13. | Teopema Maneca u Teopema o 1 YcTHbil
HPOMOPIMOHANBHBIX OTPE3KaX. 0OIIpOC;
14. | Teopema daneca u Teopema o 1 YcTHbIl

MMPONMOPIHUOHATIBHBIX OTPC3KaAX. OIIpoC;




15. | Teopema daneca u Teopema o [TucbMeHHbIN
POTIOPIUOHATBHBIX OTPE3KaX. KOHTPOJIb;

16. | Cpenusist TMHUS TPEYTOIBHUKA. YcTHbI

OTIpoC;

17. | Cpennsist TMHUS TPEYTONbHUKA. YcTHbIN

0TIpoC;

18. | Tpaneuwus, e€ cpeaHss TUHUS. YeTHbIN

OTIpoC;

19. | Tpamenus, €€ cpeHss TNHUSL. JukraHT;

20. | TTpomopIMOHAILHBIE OTPE3KH, VeTHbii
MTOCTPOCHUE YETBEPTOTO 0Tpoc;
MPOIMOPIMOHANBHOTO OTPE3Ka.

21. | TIpomopIOHAIBLHBIE OTPE3KH, [pakTHyeckas
MOCTPOEHHUE YETBEPTOTO paborta;
HPOMOPIIMOHANBEHOTO OTPE3Ka.

CBoiicTBa 1IEHTpa Macc B
TPEyTOJbHHKE.
22. | ITonoOHbBIE TPEYTOIbHUKH. YcTHbIN
OTIpOC;

23. | Tpu npu3HaKa mog00us VYcrHbIi
TPEyTOJbHHUKOB. OTIpOC;

24. | Tpu npu3HaKa mox00us JukTaHT;
TPEyTOJbHHUKOB.

25. | [IpakTnyeckoe mMpUMEHEHHUE YcTHbBIN

0TIpOC;

26. | [IpakTuyeckoe mpruMeHEHHE [IpakTuyeckas

paborta;

27. | KoutponbsHas pabora " Teopema KonTponbHas
daneca u TeopeMa o pabora;
IPOTOPLUOHANBHBIX OTPE3Kax,
10J00HBIE TPEYTONbHUKH "

28. | Iousitre 06 o0OMIEH Teopuu VcrHbIl
IO IN. OTIpoc;

29. | ®opmyisl TS TWIOIIATH VceTHbIH
TpeyroibHHKA, MapanienorpaMmma OTIpoc;

30. | ®opmysl IS TUIOIIA M VceTHbBIH
TpeyroilbHHKA, MapaiaenorpaMmma OTIpoc;

31. | ®opmyisl IS TWIOIIATH [MucbEMeHHBIH
TpeyroIbHHKA, MapayenorpaMma KOHTPOJIb;




32. | OTHoIIEHKE MTOMa e YcTHBIH
TPEYTOJIBHUKOB C OOIINM 0TIpocC;
OCHOBaHUEM WJIH 00TIeH
BBICOTOM.
33. | Beruucnenue miomaaei YcTHbIH
CIIOXKHBIX (huryp uepes 0I1pOC;
pa3OueHue Ha YaCTH U
JTOCTPOCHHE.
34. | Ilnomaau huryp Ha KIETIATOM [IpakTuueckas
Oymare. paborta;
35. | [Lmomaau mogo00HBIX Guryp. YCTHBIH
OTIpoC;

36. | [Lromaau mogoOHBIX GUryp. YCTHBIH
OTIpoC;

37. | Beruncaenue miomaaei. YcrHbIH
OTIpoc;

38. | Beiuncaenue miomanaei. [TuceMeHHBIN
KOHTPOJTb;

39. | 3amauun ¢ IPaKTHYECKUM [TpakTnueckas
COZIEPIKAHUEM. paborta;

40. | Pemenue 3a1a4 ¢ MOMOIIBIO VcTHBIN
MEeTOo/1a BCIOMOTaTeIbHOH OTIpoc;
TUTOTIIATH.

41. | KonrpoasHas padora "[lnomams. KontponbsHas
Haxoxnenue miomanen pabora;
TPEYTOJILHUKOB
MHOTOYTOJIbHBIX (UTYD.

[Tnomaaunogo6ubIx puryp "

42. | Teopema ITudaropa, eé YcrHbiid
JI0Ka3aTeNIbCTBO M IPUMEHECHHE. OTpoc;

43. | Teopema ITudaropa, eé VcTHbli
JI0Ka3aTeNbCTBO U MPUMEHEHHE. OTIpoc;
O6patnasteopemalludaropa.

44. | Obparnas teopema [ludaropa. [TucrmeHHbII

KOHTPOIJIb,




45. | Onpenencuue YcTHBIT
TPUTOHOMETPUYECKUX DYHKIIUI 0IIpOC;
OCTpOTrO yria,

TPUTOHOMETPUUECKHE
COOTHOIIEHHUS B MPSIMO YTOJIHLHOM
TpPEyroJbHHKE.

46. | Onpenenenue JIUKTaHT;
TPUTOHOMETPUICCKHUX (PyHKITHIA
OCTpOTO yTia,

TPUTOHOMETPUUYECKUE
COOTHOIIIECHHUS B MPSIMO YTOIHLHOM
TpPEeyroJbHHKE.

47. | OCHOBHOE TPUTOHOMETPHYECKOE YcTHbIi
TOJIECTBO. 0TIpOC;

48. | OCHOBHOE TPUTOHOMETPUUECKOE [TuceMeHHbBIN
TOJIECTBO. KOHTPOJTb;

49. | CooTHOIIEHHS MEXTY YcTHbIN
CTOPOHAMH B TPSMOYTOJIBHBIX 0TIpOC;
TpPEeyroJbHHUKaxX ¢ yriiamu B 45° n
45°;30° u 60°

50. | CooTHOIIEHHS MEK LY JukTaHT;
CTOpPOHAaMU B MPSIMOYTOJIbHBIX
TPEYroJIbHUKAX C yriaMu B 45° u
45°;30° u 60°

51. | KourponsHas pabora "Teopema KontponbHas
[Tudaropa u Havana pabora;
TPUTOHOMETPUH."

52. | BrircaHHbIe U IEHTPATbHbIC YcrHbiid

TJIBL,YTOJI MEXYy KacaTeabHOU U OTIpOC;
9
XOpJI0M.

53. | BriucaHHble ¥ LIEHTPAbHBIE JuKTaHT;
YTJIBLYTOJl MEXKAY KacaTelbHOU 1
XOpAOH.

54. | Yrubl MeXIy XOpJaaMu U VceTHbIH
CEKYyLIUMHU. 0OIIpOC;

55. | Vbl Mex Iy XOpaaMu u VYCeTHBIH
CeKYyILIUMHU. 0OIIpOC;

56. | Vbl Mex 1y XOopaaMu u [TucemMeHHbIN
CeKYyILIUMHU. KOHTPOJIb;




57. | Buucannsle U OIUCaHHBIC 1 VYcrHbIi
9eTHIPEXYTOIBHUKH, UX OTIpoC;
IIPU3HAKYU U CBOMCTBA.

58. | BricaHHbIe U OTIMCAHHBIE 1 YeTubii
YeTHIPEXYTOIBHUKH, UX OTIpoC;
IIPU3HAKU U CBOMCTBA.

59. | lIpumenenue 3tux cBoiicTs mpu | 1 VYcrHblit
pEIICHUN TEOMETPUICCKHX 3a/1aY. 0I1pOC;

60. | [Ipumenenue stux cBoiicTd mpu | 1 [TuceMeHHbIIH
pEIICHUN TEOMETPUICCKHX 3a/1a. KOHTPOJTb;

61. | BzaumHoOe pacrosioxkeHue 1 [MpakTrdeckast
JIBYX OKPY>KHOCTEH. pabora;

62. | B3auMHO€e pacrookeHne 1 VeTHbli
JIBYX OKPYKHOCTEM. OIIpOC;

63. | Kacanue okpyxHOCTEH. 1 [pakTHyeckas

pabora;

64. | Konrponsnas pabora "Vriibl B 1 KonTponpHas
OKpYHOCTH. Bricanusie u pabora;
OTMCAHHBIE YETHIPEXYTObHUKH.

KacarenbHble kK OKpyKHOCTH.
KacanuneokpyxHnocreil."

65. | [ToBTOpEHNME OCHOBHBIX MOHATHI H| 1 YcTHbIN
METOJIOB KYpCOB 7 U 8 KJIaccoB, OTIpOC;
0000111eH1E 3HAHU.

66. | I[ToBTOpeHHE OCHOBHBIX MOHATHI H| 1 YcTHbIiM
METOJIOB KYpCOB 7 U 8 KJIaccoB, OTIpOC;
0000111eH1Ee 3HAHU.

67. | [ToBTOpEHNE OCHOBHBIX MOHSTHI H| 1 TectupoBanue;
METO/IOB KypCcOB 7 U § KJ1acCOB,
000011eH1Ee 3HAHUIA.

68. | UToroBas KoHTpoJbHASA paboTa 1 KontponbHas

pabota;
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Mep3snsak A.I'., [lononckuii B.b., Slxkup M.C.; nox penakuueii [logonsckoro B.E., 'eomerpus 8 kiacc,
OO1miecTBO ¢ OrpaHn4YeHHOM 0TBeTCTBEHHOCTHIO "M3natensckuii nentp BEHTAHA-I'PA®"; Axumonepnoe
obmectBo "M3narenscTBo [IpocBemenue";

BBenure cBO# BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

* Mep3msik A.T'. 'eomerpus: 8 kitacc: ya4eOHUK JUTsl yJamuxcst 001eo0pa-30BaTeIbHBIX YIPEKICHUH/
A.I' Mep3insk, B.b.ITononckuit, M.C.Sxup.. — M.: Benrana-I'pad

* Mep3msik A.T'. 'eomerpusi: 8 kitacc: AMTAKTUYECKHE MaTepUaIIbL: TOcoOUe sl ydaruxcst
o61eoopazoBaTenbHbIX opranuzanuii / A.I'.Mep3isk, B.b.ITononckuit, E.M.Pabunosuu u ap. — M.:
Benrana-I'pad

* byniko E.B. I'eomerpus: 8 knacc: meroauueckue nocooue /E.B.bynko, A.I'.Mep3nsik, B.b.ITononckuii u
np.— M.: Benrana-I"pad.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLECCA
YYEBHOE OBOPYJOBAHHUE
OBOPYJIOBAHMUE VIS TPOBEJAEHUSA JIABOPATOPHBIX U IPAKTUYECKHUX PABOT
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