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IHHOACHUTEJIBHASA 3ATINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "T'EOMETPUSA"

PaGouas mporpamma no yuebHoMy kypcey "l'eomerpus" mis oOydaroruxcst 9 kiiaccoB pa3paboraHa Ha
ocHoBe DerepaabHOr0 TOCYIapCTBEHHOTO 00pa30BaTENILHOTO CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHUsI ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUM, MIPEIBSIBIIIEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, H
TPAIUIIUN POCCUIMCKOTO 00pa30BaHMsl, KOTOPbIE 00ECIICUNBAIOT OBJIAJICHUE KITFOYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIOLIMMU OCHOBY JJIsl HEIPEPHIBHOIO 00pa30BaHUS U CAMOPA3BUTHS, a TAKXKE LIEIOCTHOCTD
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO 1 TIO3HABATEIILHOTO Pa3BUTHA O0yJaromuxcs. B mporpamMme yareHs! uaeu
u noJjioxkenus: Konuenuuu pazsurusi MaTeMaTuueckoro oopasosanus B Poccuiickoin @enepanuu. B anoxy
uudpoBoit Tpanchopmaimu Bcex chep 4eT0BEUECKON EeATETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4YEeCKON MOATOTOBKU. YK€ B IIIKOJIE MaTEMaTHKa CITY>KUT
OTIOPHBIM IIPEIMETOM ISl U3YUEHUSI CMEXHBIX TUCIUIUINH, a IIOCJIE UIKOJIbI peaIbHON HEOOXO0AUMOCThIO
CTaHOBUTCS HENPEPBIBHOE 00Opa30BaHKE, YTO TPEOYeT MOTHOLIEHHOM 0a30B0ii 00111€00pa3oBaTeNbHOM

IIOATOTOBKH, B TOM YHCJIC MaTeMaTHIECKO.

3T0 00YyCIOBIEHO TE€M, YTO B HAIIMU JHU PACTET YHUCIO Mpodeccuit, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B cpepe SIKOHOMUKH, U B OHM3HECE, U B TEXHOJOTHYECKUX 00JIaCTsIX, U JIaXKe B
rymaHuTapHbIx cepax. Takum oOpa3om, Kpyr MIKOJBHUKOB, /1151 KOTOPBIX MaTeMaTHKa MOKET CTaTh
3HAYUMBIM IIPEIMETOM, PACIIUPSIETCS.

[TpakTHdeckas Mojae3HOCTh MaTEMATHKH 00YCIIOBIIEHA TEM, UTO €€ MPEIMETOM SBIISTFOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYPHI HAIlIETO MUpPA: MPOCTPAaHCTBEHHBIE (DOPMBI U KOJTHMUYECTBEHHBIE OTHOILIEHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, /10 IOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX AJIs
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX Uaei. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTpyIHEHO TOHUMaHUE
MPUHIIUIIOB YCTPOWCTBA U UCTIOJIb30BAaHUS COBPEMEHHON TEXHUKU, BOCIIPUATHE Y UHTEPIPETALHS
Pa3HOOOpPa3HOM CONUATIEHOM, SKOHOMUUYECKOU, TOJIUTUYECKOW nHpOopMannu, ManodpexkTuBHa
MOBCEIHEBHAsS MIpaKTUYecKas IeATeIbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIIOIHATH
PacuéThl U COCTABJIATH AITOPUTMbI, HAXOJAUTh U IPUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUIECKUMU MpUEMamMu
reOMEeTPUUECKUX U3MEPEHUN U OCTPOEHUH, YNTaTh HHPOPMAIHIO, IPEACTABICHHYIO B BHJIE TaOIUII,
IyarpamMmm M rpauKoB, ®KUTh B YCIOBUSIX HEOIMPEIEIEHHOCTH U MIOHUMATh BEPOSITHOCTHBINA XapakTep
CITyJailHBIX COOBITHIA.

OpHOBpeMEHHO ¢ paciipeHueM cdep NPUMEHEHUsT MaTeMaTHKU B COBPEMEHHOM o01iecTBe BcE Ooiee
Ba)KHBIM CTAHOBHUTCSI MATEMaTUYECKHI CTUIIb MBIILICHUS, MPOSIBIISIIOIINICS B ONPEAeNEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKHU B apceHall IPUEMOB U METOJIOB MBIIILJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHIAYKLIUA U ACTYKIHs, 0000IIeHre U KOHKPETU3AIlHs, aHaIHN3 U
CUHTE3, KJIaccu(UKalus U cucTeMaTh3alus, abcTparupoBanue u anaaorus. O0beKThl MaTEMaTHUYECKUX
YMO3aKJIFOU€HH, TPaBUJIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX TTOCTPOEHUH,
CHOCOOCTBYIOT BBIPaOOTKE YMEHHS (OPMYITHPOBATH, 00OCHOBBIBAThH U IOKA3bIBaTh CY)KJICHHS, TEM CaMbIM
Pa3BHUBAIOT JIOTUYECKOE MBIIIITIEHHE. Bemyias poiab npuHaAIeKUT MaTeMaTHKe U B JOPMUPOBAHUHT
AITOPUTMUYECKON KOMIOHEHTHI MBIIILIICHUS ¥ BOCOHUTAHUH YMEHUI JeHCTBOBATH MO 33JaHHBIM allTOPUTMaM,
COBEPIIIEHCTBOBATh N3BECTHHIE U KOHCTPYHPOBATH HOBHIE. B mpoiiecce pemieHus 3aaa4y — OCHOBON y4eOHOM
NEeSITeNFHOCTH Ha ypOKaxX MaTeMaTHKU — PAa3BUBAIOTCS TaKKe TBOpUECKasi M MPUKIAIHAS CTOPOHBI
MBIIILICHUS.

O6y‘~IeHI/IC MaTeMaTHKe JAaET BO3MOKHOCTh Pa3BUBATh Y 06yqalom1/1xc;1 TOYHYIO, PAallTUOHAJIbHYIO U
I/IH(pOpMaTI/IBHyIO pc4b, YMCHUC OT6I/IpaTL HanboJee HoAXOOAIIHUE A3BIKOBBIC, CHMBOJIMYCCKUC, rpa(bw{ecxne
CpCACTBA IJId BBIPAKCHUS CY)KI[CHI/Iﬁ U HarjsiAHOTO UX IMPEACTABIICHUA.

Heo0x0uMbIM KOMIIOHEHTOM OO1IIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIIETCS 001Iee 3HAKOMCTBO



C METOJIaMH MO3HaHUS ACHCTBUTEILHOCTH, IPEACTABICHHUE O IPEIMETE U METOIaX MAaTEeMaTHKH, X OTIHMYUI
OT METOJOB JAPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 0COOCHHOCTSAX MPUMEHEHHS MaTeMaTUKH JIJIs
peleHus HayYHbIX U MPUKIATHBIX 3a1a4d. TakuM o0pazom, MareMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (hopMUpOBaHHE OOIIEH KYIbTyphl YeTOBEKA.

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

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«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 IIKOJIE€. DTOM 1€ COOTBETCTBYET JOKa3aTeJIbHAs JIMHUS TIPETIOJaBaHUS
reoMerpun. Creays IpeacTaBlIeHHON pabouell mporpaMMe, HauMHas ¢ CEIbMOTO Kjlacca Ha ypokax
TEOMETPUH 00YJAIOITUNCS YIUTCS IPOBOIUTH JOKa3aTEIbHbIE PACCYKICHUSI, CTPOUTH JIOTHYECKUE
YMO3aKIIFOUEHUS, I0KA3bIBATh UICTUHHBIEC 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 @enoposud llapeirus, «IroapsMu, HOHUMAKOIUMU, 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 IPOrpaMMBbl IPEJOCTEPETAIOT YUUTENS OT U3JIUIIHETO (popMaIn3Ma, 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 N30eraTh MPOU3HOCUTH caMo 3TO0 coBO. C Apyroil 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
MBIIUICHUSI.

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 COCTOSHUN ONPEACIUTh TEOMETPUUYECKYIO (PUTYpY, ONTUCAThH CJIOBAaMH
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 LIKOJe. JlaHHAs MpaKTH4ecKas JTMHUS SBIISICTCS 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 MX YCBOCHHUS: Mbl Be/Ib 3HAaeM, Kakas OECKOHEeUHas pa3HUIla
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 MOJIEIN PEaIbHbIX )KMU3HEHHBIX CUTYAIMH, TPOBOIUTH BHIYHUCICHUS U OLICHUBATh
aJIeKBaTHOCTh MOJY4YE€HHOTO pe3ynbTaTa. KpaiiHe BakKHO MOAYEPKUBATH CBSI3U T€OMETPUH C APYTUMHU
npeJMeTaMu, MOTUBUPOBATH HCIIOJIb30BATh ONPEAEICHUS T€OMETPUUECKUX (PUTYP U MTOHSATHH,
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 MIaHy B 9 Kiacce u3ydaercs: yaeOHbIi Kype «['eoMeTpusi», KOTOPBIN BKIHOYAET
CIIC/YIOIINE OCHOBHBIE pa3/ieiibl coaepkanus: «I'eomeTpruueckue GUrypbl 1 UX CBOMCTBay, «M3mepeHue
rCOMETPUYECKUX BEJIMUUHY, a TaKXkKe «/[ekapTOBBI KOOPIMHATHI HA TUIOCKOCTHY, «BeKkTophI», «JIBHKEHMSI
wiockoct» U «IIpeoOpa3oBanus moA00us». YUeOHbBIH IJIaH MPeIyCMaTPUBACT U3YUYCHHE FTEOMETPUH Ha
0a30BOM ypOBHE HCX0/1s U3 68 yueOHBIX YaCOB B Y4€OHOM TOJTY.



COJAEPKAHME YYEBHOTI'O KYPCA "I'EOMETPUSA"

Cunyc, kocunyc, Tauresc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DopMyIIbI
MMPUBCACHUA.

Pemenune TpeyronbHUKOB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. Perienne npakTHueckux 3aaad ¢
HCIIO0JIb30BAHUEM TCOPEMBI KOCUHYCOB U TCOPEMBI CUHYCOB.

[Ipeo6pazoBanne mompoowus. [TogoO6re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpon3BeIEHUN OTPE3KOB XOP, TEOPEMBI O IIPOU3BECHUN OTPE3KOB CEKYIIUX, TEOPEMa O
KBaJparTe KacaTeJIbHOM.

BexTop, mimHa (MOIyb) BEKTOpA, COHAMPABIICHHBIE BEKTOPBI, IPOTUBOIIOJIOKHO HAITPABICHHBIE BEKTOPHI,
KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEpaIMK Ha/l BEKTopamMH. Pa3iokeHne BeKTopa 1o AByM
HCKOJIJIMHCAPHBIM BCKTOPaM. KOOpI[I/IHaTI)I BCKTOpA. CKaJ'ISIpHOC IMPOU3BCACHUC BCKTOPOB, IPUMCHCHUC JIA
HaxO0XIACHUA JJIUH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA TVIOCKOCTU. Y PaBHEHUS MPSAMON M OKPYKHOCTH B KOOPAMHATAX, IEPECCUCHUE
OKPYXHOCTEH U NpsIMbIX. MeTO1 KOOPIMHAT U €ro MPUMEHEHHE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. JJIMHA OKpYKHOCTH. ['pagycHas U paguaHHas Mepa yIiia, BBIYUCICHUE
JUIMH YT OKpyxHOcTe. [1momane kpyra, cekropa, CEerMeHTa.

JIBUKEeHUsI IJIOCKOCTU M BHYTPEHHUE CUMMETpHH (GUryp (ieMeHTapHbie npeactasienus). [lapamiensHbiii
niepenoc. [IoBopor.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

OcBoenue yueOHOTO Kypca «['eoMeTpus» TOJKHO 00eCIeYrBaTh JOCTIKEHHUE Ha YPOBHE OCHOBHOTO
o0m1ero o0pa3oBaHUs CICIYIOMINUX JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaATEIBHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMIHOCTHBIE PE3YJIBTAThl OCBOCHUS IMPOTrPaMMBbl y4eOHOTO Kypca «'eoMeTpus» XapaKTepu3yOTCs:

IMaTpuoTHYeCKOe BOCIUTAHME:

MPOSBJICHUEM HUHTEPECA K MPOULIOMY U HACTOSIIIEMY POCCHUICKOM MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHHEM
K JJOCTHKEHUSAM POCCHICKMX MATEMATUKOB U POCCUMCKON MAaT€MaTUYECKOM LIKOJIbI, K HCTIOJIb30BAHUIO 3TUX
JTOCTH)KEHHM B IPYTUX HayKaxX U MPUKIATHBIX chepax.

I'paxnaHckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJTHCHUIO 00SI3aHHOCTEH rpaskJaHIHA U PEATU3aliN €ro 1PaB, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKITMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, ABICHUH, PO YP TPaXkKTaHCKOTO
ob1ecTBa (BBIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUYICCKUM IMPUMEHEHHEM JIOCTHKCHHUH HayKH, 0CO3HAHUEM BaXKHOCTH MOPAJTh- HO-ITHYECKHX
MIPUHIIUIIOB B JCSITEILHOCTH YIEHOTO.

TpynoBoe Bociutanue:

YCTaHOBKOM HAa aKTUBHOE Y4aCcTHE B PEIICHUH NMPAKTHYECKUX 3a/1a4 MaTeMAaTHYECKOW HAIIPABIEHHOCTH,
OCO3HAHHEM BaXHOCTU MaTeMaTUYECKOTO 00pa30BaHus Ha MPOTSHKEHUU BCEH JKU3HM JUTSl YCTICITHOM
po(hecCHOHAIBHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUI;

OCO3HAHHBIM BBIOOPOM U IOCTPOCHUEM MHIUBUAYAIBHON TPACKTOPUM 00Pa30BaHUs U )KM3HEHHBIX IIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOEe BOCIIUTAHHUE.
CIOCOOHOCTBIO K IMOIIMOHATLHOMY U ACTETHYECKOMY BOCTIPUATHIO MaTEMAaTHUYECKUX 0OBEKTOB, 3a/1a4,
perieHui, pacCyXICHHI; YMEHHUIO BUJIETh MaTEeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HCHHOCTH HAYYHOI'0o MO3HAHMUA:

OpI/IeHTaI_[I/Ief/'I B JICATCIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHA YCJIIOBCKA, IMTPUPOIAbI 1 O6H.[€CTBa, MMOHHMaHUEM MaTeMaTHYeCKOI HaYyKH KakK
C(bepbl YeJIOBEUCCKOU JACATCIIBHOCTH, OTAIlOB eé pa3sBUTHA U 3HAYUMOCTHU I PAa3BUTHUA HUBUIIN3AIllUU;

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

OBJIaACHUCM HpOCTCﬁH.IPIMH HaBBIKAMHU HCCJIEA0BATEIbCKOM JAEATEIBHOCTH.

du3nyeckoe BOCMUTaAHNE, (POPMHUPOBAHNE KYJIHTYPbI 310POBbSI H YMOIHOHAIBLHOTO 0JIATOMOIYYHsI:

TOTOBHOCTBIO IPUMEHSITh MaTEMATUICCKHE 3HAHKS B MHTEPECAX CBOETO 3/I0POBBS, BEJCHHUS 3I0POBOTO
o0paza xu3HH (3J0POBOEC NMUTAHUE, COATAHCUPOBAHHBINM PEXKUM 3aHATHI U OTIbIXA, PEryisipHas Gpu3ndeckas
aKTUBHOCTb);

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

JIKOJIOTHYECKOe BOCIIUTAHHUE:

OpHUEHTaIMel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAaHU [T peleHns 3a7a4d B 00JIaCTH COXPAaHHOCTH
OKpPY’KaIOILEN Cpe/ibl, JIAHUPOBAHUS MOCTYIIKOB U OLIEHKH X BO3MOKHBIX IOCIEACTBUM Ul OKpYXKaroIIen
cpensl;

0CO3HAHMEM TJI00ATEHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTei UX pelieHusl.

JIn4HOCTHBIE pe3yabTaThl, 00eceYHBAIOIIME AJANTANMI0 00y4a0IIerocsi K H3MeHSI0LHM CS
YCJI0BHAIM COLMATBHOM M NPUPOAHOM 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 3HAHUSA, HABBIKH U KOMIICTCHIUHA U3 OIIbITA APYIUX;

— HEOOXOIUMOCTHIO B (JOPMUPOBAHUH HOBBIX 3HAHHM, B TOM YucIie (OPMYIUPOBATH UJIEH, TOHSATHS,
TUIOTE3bl 00 00BEKTaxX U SIBJICHUSIX, B TOM YHUCIIE paHee HE U3BECTHBIX, 0CO3HABATh JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHE;

— CcIocoOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPHHUMATh CTPECCOBYIO CHUTYaLlUIO KaK
BBI30B, TPEOYIOMNN KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIEHUS U ACHCTBUS, (GOPMYITHPOBAThH
Y OLIEHUBATh PUCKHU U MOCIIEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeameTHbIe pe3ynbTaThl 0CBOEHUS MPOTpamMMbl ydeOHOTO Kypca «['eoMeTpus» XxapakTepu3yroTcs

OBJIAJICHUCM YHUBEPCA/IbHbIMU RO3HABAM E/IbHbBIMU ()eﬁcmeuﬂmu, YHUBEPCATIbHHBIMU KOMMYHUKAMUBHBIMU

0eticmeUsMU U YHUBEPCATbHLIMU PECYIAMUGHBIMU OCliCIEUAMU.

1) Vuueepcanvuvie noznasamenvnuie oeticmeusi obecneuusaiom opmuposanue 6a306biX KOCHUMUBHBIX

npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOZHAHUL OKPYHCAIOUe20 MUPA, NPUMEHEHUE T02ULEeCKUX,
UCCce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueli).

Ba3zoBble jJorndyeckue aeiicTBUA:

— BBISBJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHYECKUX OOBEKTOB, MMOHATHIA,
OTHOIICHUI MEXy MOHATUAMU; GOPMYIUPOBATH OMPEIeNICHUS IOHATU; yCTaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KiIaccu(UKaIKI, OCHOBAHUS /Ui 00001EHUs U CPABHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

— BOCIPUHUMATh, POPMYIHPOBATH U MPe0OPa30BBIBATH CYXACHUS: YTBEPIAUTEIbHbIE U
OoTpuLaTeNIbHbIE, eAMHUYHbIC, YACTHBIE U OOIINE; YCIOBHBIE;

— BBISIBIISITH MaTeMaTU4eCcKre 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B (PAKTax, NaHHBIX,
HaOJIOJICHUSX U YTBEPKACHUAX; Tpe/ylaraTb KPUTEPUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U
MPOTHUBOPEUHIA;

— [ACJIaTb BbIBOABI C UCIIOJIb30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX U UHAYKTHBHBIX
YMOSaKJIIO‘{eHI/Iﬁ, YM033.KJ'II-O‘IGHI/II71 I10 aHAaJIOT'uH,

— pa30upaTh J0Ka3aTeNbCTBA MATEMATUUECKUX YTBEPXKIEHUH (MIPSMBbIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITEJILHO HECIIOKHBIE IOKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATh cr10CO0 pelleHns ydeOHOo! 3ajauu (CpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHHUS,
BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITEIBHO BBIJECICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarTe/bLCKHe JelCTBUA:

— HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeI0BaTEIbCKUN HHCTPYMCHT IIO3HAHUA; (bOpMy.]'II/IpOBaTB BOIIPOCHI,
q)HKCprIOH_II/IC MMpOTUBOPCUHUC, HpO6JlCMy, CaMOCTOATCIIbHO YCTAaHABJIMBATh KCKOMOC U JaHHOC,
q)OpMI/IpOBaTB TUIOTE3Y, apryMCHTUPOBATH CBOIO IMMO3UIIUIO, MHCHHC,

— TPOBOJMTH MO CAMOCTOSITEIILHO COCTABJICHHOMY TUIAHY HECJIOKHBIM SKCIICPUMEHT, HEOOIIbIIIOE
MCCIIEIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BhEKTa, 3aBUCHMOCTEH 00BEKTOB
MeXIy co00ii;



— CaMOCTOATENILHO (JOPMYITUPOBATH 00OOIIEHHUS U BBIBOIBI IO PE3yIbTaTaM 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, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAITHIO PA3TUIHBIX
BUJIOB M (POPM IpEICTaBICHUS;

— BbIOMpaTh GopMy IpeICTaBICHHSI HHPOPMAIMK U WILTIOCTPUPOBATh pellaeMble 3a7a4l CXeMaMH,
JrarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

— OIICHMBATh HAJEKHOCTh UHPOPMALIMH 110 KPUTEPHSM, NPEAJIOKEHHBIM YUUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIHHO.

2) VHuueepcanvhvie KOMMYyHUKamueHbwle Oelicmeus obecnedusaion cqhopmupo8anHocms COYUAIbHBIX
HABLIKO8 00YUaAIOUWUXCHL.

OO0menue:

— BOCIHPUHUMATh U POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIICHMUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI 110 X0y pEelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

— B X0JIe 0OCY)KJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYXIaeMOM TEMBI, TPOOIEMBI, perraeMon
3aJ]auu, BHICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK PEIICHHS;, COTTOCTABIISATH CBOH CYXICHUS C
CYXIICHUSIMH JPYTUX YYaCTHUKOB JHAJI0ra, OOHAPYKMBATh Pa3IMYKe U CXOJCTBO TIO3HIIUH; B
KOPPEKTHOH opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— TMPEACTaBJIATh Pe3yJbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (GOpMAT BBICTYIICHUS C YUETOM 3a/]a4 MPEe3eHTAIMU U 0COOCHHOCTEH
ayJUTOPHUHU.

CoTpyannuecTBo:

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

— IIPUHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, INIAHUPOBATH OPraHU3allUuIO COBMECTHOM pa6OTLI,
pacnpeaciiiTb BUJbI pa60T, A0roBapHBaATHCA, O6CY)K,Z[3TL nponecc u pe3yybTar pa6OTH; 0606].H8.TB
MHCHHA HCCKOJBKHX HMHeﬁ;

— Yy4acTBOBATh B IpyNNoBBIX (hopMax paboThl (00CYX1eHHs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
p.);

— BBIIIOJIHATHb CBOIO 4aCTb pa60TBI " KOOPAUHHUPOBATH CBOU JICVCTBUS C APYruMU 4JICHAMH KOMAaHbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHSL.

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



Camoopranmsanms:

CaMOCTOSITEIILHO COCTABJIATD IUIAH, aJITOPUTM PELICHUS 33aJa4u (WIH €ro 4acThb), BEBIOUPATh CIIOCO0
perieHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

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

— NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIEHUH 3aa4l, BHOCUTh KOPPEKTHBBI B
JEeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAICHHBIX OIMOOK, BBISBIICHHBIX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3YNbTATa ACSITEIbHOCTH TOCTABICHHOM 11€JIU U YCIIOBUSAM, OOBSACHATh
MIPUYMHBI TOCTUKEHUS WM HEJOCTHKEHUS LeNIH, HAaX0AUTh OIHUOKY, JaBaTh OLIEHKY PUOOPETEHHOMY
OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO OOIIero 00pa3oBaHusl J0HKHO
o0ecreunBaTh IOCTIKEHHUE CIEAYIONTUX MTPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOB:

— 3HaTh TPUrOHOMETpHUUYECKUEe (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTh C UX MMOMOIIBIO PA3IUYHbIE
3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pellieHue MPSIMOYTOJIbHBIX TPEYroJIbHUKOBY). HaxomuTs (

o

IIOMOIIIBIO KaJ'II)Ky.]'ISITOpa) JUINHBI 1 YTJIbL JJIA HeTaOJIMYHBIX 3HAUECHUH.

— Ilonb3oBatbes popmynaMu MpUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOKIECTBOM IS
HaXO0XJICHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUYECKUMHU BETUYMHAMMU.

— MHcnonb30BaTh TEOpEMBbI CHHYCOB M KOCUHYCOB JUISl HAX0XKICHUS Pa3IMUHbIX JJIEMEHTOB
TPEYroJibHUKA («pelleHne TPEYroJIbHUKOBY), IPUMEHSTh UX MPU PEIIEHUH F'€OMETPUUECKHX 3ajay.

— BJ'Ia,Z[eTB IIOHATHUAMU HpCO6p&30BaHI/I${ HO,Z[O6I/I${, COOTBCTCTBCHHBIX 3JICMCHTOB HO,I[O6HBIX (1)I/Il"yp

— Ilonb3oBaTbes cBOMCTBAMH MOJOOMS IPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCISATH JUIMHBI U HAXOIUTh
yribl y TOoJ00HBIX Guryp. [lpuMensTs cBoiicTBa MOJ00MS B MPAKTUYECKUX 3a/1a4ax.

— YMeTh NpUBOAUTD MIPUMEPHI MOJAOOHBIX (PUTYP B OKPYKAIOIEM MUPE.

— Iloap3oBaTbCs TEOpEMaMHU O IMPOU3BEACHNUU OTPE3KOB XOpA, O MPOU3BCACHUN OTPE3KOB CCKYIIUX, O
KBaJparTe KacaTeJabHOMH.

— Iloap3oBaTbCs BCKTOpPaMH, IIOHUMATh UX FeOMeTpI/I‘leCKI/Iﬁ n q)HSquCKI/Iﬁ CMBICJI, IPUMCHATDH UX B
PCUICHHUU I'COMCTPUYICCKUX U (1)I/I3I/IIIGCKI/IX 3aJa4.

— HpI/IMeHHTB CKaJIIPHOC MMPOU3BCACHNUEC BEKTOPOB JIS1 HAXOKACHUA JIMH U YTIJIOB.

— Ilonp30BaThCS METOIOM KOOpAWHAT Ha INIOCKOCTH, MIPUMCEHATH €0 B PCIICHHUU I'COMCTPUYCCKUX U
MPaKTUYCCKUX 3a1da4.

— Bnagets noHATHUAMU MMPaBUJIIBHOT'O MHOTOYT'OJIbHUKA, TJIMHBI OKPY’KHOCTHU, JJIMHBI AYyT'!
OKPYXHOCTHU U paﬂHaHHOﬁ MCPBI yTJ1a, YMCTh BBIUHUCIIATH IUIOINA/lb Kpyra U €ro yacTel.

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

— HaxouTh ocH (M LEHTPbI) CAMMETPUU GUTYpP, TPUMEHSATh ABUKEHHUS TUNIOCKOCTH B IMTPOCTEUIIINX
clIydasx.

— HpI/IMeHHTB MOJIYYCHHBIC 3HAHUS HA MTPAKTUKEC — CTPOUTH MATCMATUYCCKUC MOJCIIN JId 3aJa4



peanbHOM )KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BBIUYUCIICHUS C IPUMEHEHHEM 101001 U
TPUTOHOMETPUYECKUX (PYHKIUH (MTOJB3YACh, TJIe HEOOXOAUMO, KAJIBKYISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HanmeHnoBanue pa3iesnoB n KoanyecTBo yacos JNara Buabl gesaTe bHOCTH Bunsl, DJIeKTPOHHbIE
n/n TeM IPOrpaMMbl H3y4YeHUst dopmbl (undposnie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIS o0pa3oBaTeJbHbIE
paboThI paboThI pecypesI
Pa3nen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB H CHHYCOB. Pemenue TpeyrojbHUKOB.
1.1. | Onmpenenenue 1 DopMyIHPOBATH ONMPEENCHHS TPUTOHOMETPHYSCKUX QYHKIUH TYNBIX M NPSAMBIX YIJIOB; VYcTHbl
TPUTOHOMETPHYECKUX (PYHKIHi 0mpoc;
yrioB ot 0° 1o 180°. [TuceMeHHBII
KOHTpOJIb;
1.2. | KocuHyc 1 CHHYC IIpsAMOTO 1 1 DopMyIHPOBATH ONMPEENCHHS TPUTOHOMETPHIECKUX QYHKIUH TYNBIX M NPAMBIX YIJIOB; Yerublit
TYIOro yria. 0onpoc;
[TuceMeHHbIH
KOHTpOJIb;
1.3. | Teopema KOCHHYCOB. 2 BBIBOAMTH TEOpPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C pauyCcOM ONUCAHHOH OKPYKHOCTH); VYeTHbIH
(O000meEnHas) reopema omnpoc;
CHHYCOB (C pajycom [TnchMeHHbIH
OMNHUCAHHOI OKPYKHOCTH). KOHTPOJIB;
1.4. | HaxoxaeHue JIMH CTOPOH U 5 Pemmats TpeyronpHUKH; [TncpMeHHbII
BEJIMYMH YITIOB TPEYroJbHUKOB. Pemats nmpakTHyeckue 3a/1a4y, CBOAAIIMECS K HAXOXKICHUIO PAa3IMYHbIX JJIEMEHTOB TPeyrobHUKaX; KOHTPOJIB;
1.5. | ®opmyna miomanu 1 Pemare TpeyronpHuku; YerHbli
TpPEyrolbHHUKA Uepes ABe 0mpoc;
CTOPOHBI ¥ YTOJI MEXy HUMH. ITucsMeHHBbIH
KOHTPOJIB;
1.6. | ®opmyna mromanu 1 Pemare Tpeyronpuuku; YcerHbli
4eTHIPEXYTObHUKA YEPe3 ero 0mpoc;
JIMarOHAIN U yroJl MKy HUMU. ITucsMeHHBbIH
KOHTPOJIB;
1.7. | IlpakTudeckoe mpuMEHEHHE 5 1 Pemmats TpeyronpHUKI; Verusrit
JI0Ka3aHHBIX TEOpeM Pemats mpakTHYecKue 3aa4y, CBOAAIINECS K HAXOXKACHUIO PA3IHUHbIX JIEMEHTOB TPEyroIbHAKAX; 0rmpoc;
[TucbMeHHbIH
KOHTPOJIB;
KontponpHas
paboTa;
Hroro mo pazaeny 16
Pazpen 2. [IpaBuiibHbIe MHOTOYTOJbHUKH. [ITHHA OKPY/KHOCTH H IUIOMAJbL KPYra. Boruncienne miomasnei
2.1. | [IpaBuibHBIC MHOTOYTONBHUKH, | 3 DopMynIHpOBaTh ONpeIeNeHNe IPABHIbHBIX MHOTOYTOBHHKOB, HAXOAUTD HX JIIEMEHTSI; Verustit
BBIUHCIICHHE UX JIIEMEHTOB. 0Ipoc;
ITucbMeHHBII

KOHTPOJIb;




2.2. | Yucno pu JUTHHA OKPYIXKHOCTH. 0.3 IMonb30BaThCs MOHATHEM JUIMHBI OKPYXKHOCTH, BBEJEHHBIM C OMOLIBIO IIPAaBUIIbHBIX MHOTOYTOJbHUKOB, VYernbiit
ONpEJIENATh YACIO€), IIHHY AYTU U PALHAHHYIO MEpy yIia; 0mpoc;
[TuceMeHHBbII
KOHTpOJIb;
2.3. | JlnnHa Xy OKPY>KHOCTH. 0.3 IMonb30BaThCs MOHATHEM JUIMHBI OKPYXKHOCTH, BBEAEHHBIM C HOMOLIBIO IIPAaBUIIbHBIX MHOTOYTOJbHUKOB, VYernbiit
ONPEJIENATh YACIO€), IMHY AYTU U PAIUAHHYIO MEpY yIia; ompoc;
[TuceMeHHBbII
KOHTpOJIb;
2.4. | Paguannas mepa yria. 0.4 IMonb30BaTbCs MOHATHEM JUIMHBI OKPYXKHOCTH, BBEEHHBIM C IOMOLIBIO IIPABUIIbHBIX MHOTOYTIOJbHUKOB, VYernbiit
ONPEJIENATh YACI0€), JTMHY AYTU U PAIUAHHYIO MEpY yIia; ompoc;
IIpoBouTH Epexoa OT paAnaHHO Mephl yriia K TpagyCHON U Ha000poT; [TuceMeHHBbII
BbiBozuTb (POpMyYIIEL (B TpagyCHOI M pafiaHHON Mepe) Ul JTHH AYT, IIIOIaAei CEKTOPOB U CETMEHTOB; KOHTPOIIb;
2.5. | [lnomams Kpyra u ero 1 Onpenensars MIOMAAb Kpyra; VeTHbIi
3JIEMEHTOB ompoc;
(cexTopa M cerMeHra). [TuceMeHHbIi
KOHTpOJIb;
2.6. Boruncnenue miomanei ¢puryp | 3 BhruncaaTs momany Guryp, BKIIOHYAIOIINX 3IEMEHTBI OKPYXHOCTH (Kpyra); YerHbli
BKJIFOYAKOIIHMX 3JIEMEHTBI prra. HaXO}IVITb TUI0IIAaAM B 3aJla4yax peanbﬂoﬁ KU3HHU, Ol'Ip0C;
[TuceMeHHbIH
KOHTpOJIb;
KonrponbHast
paborta;
Uroro 1o paszeny: 8
Pazpnen 3./lexapToBbl KOOPAHHATHI HA MJIOCKOCTH
3.1. | JexkaproBbl KOOpAMHATH TOYeK | 1 OcBauBaTh MOHATHE IPAMOYTOIBHOH CHCTEMBI KOOPAHHAT, 1€KAPTOBBIX KOOPAHHAT TOUKH; YcerHbli
Ha IJI0CKOCTH. 3HAKOMHTbCS C HCTOPUEH Pa3BHTUS T€OMETPUH; 0mpoc;
3.2. | YpaBHeHHE HPSAMOIL. 1 BriBoauTh ypaBHEHHE NPAMOM U OKPYKHOCTH; ITucsMeHHBbIH
KOHTPOJIB;
3.3. | YruoBoit ko3¢ duirment, 2 Hcnonb3oBaTh cBOICTBA Yria0Boro K03 (G UIMEHTA MPAMOU NPH PELICHUH 3a1a4, U1 ONpeACICHHs [TucbMeHHbIH
TaHICHC yIia HaKJIOHA, PAacnonokeHus NpaMoii; KOHTPOJIb;
HapanieabHbIe 1
HepPNeHUKYIAPHEIC IPAMBIC.
3.4. | YpaBHeHHE OKPYIKHOCTH. 1 BriBoaMTh ypaBHEHHE NPAMON U OKPYKHOCTH; ITuceMeHHBbIH
KOHTPOJIB;
3.5. | Haxok1eHHeKOOpAMHATTOUeK 1 Pemats 3aa4un Ha HAXOXKJCHUE TOUEK TIepPecedeHus IPIMBIX U OKPY)KHOCTell ¢ IOMOIIbIO MeTo1a [TrncpMeHHBII
HepeceueHHIOKPYKHOCTH H KOOpPZAHHAT; KOHTPOJIB;
TIPSIMOI.
3.6. | Merox KoOpAMHAT IPH 1 IIpuMeHATs KOOPAUHATHI IPH PEIICHUH TeOMETPHIECKUX U MIPAKTUYECKUX 3a1a4, JUIS IOCTPOCHHUS Verusrit
PELICHHH F€0OMETPHICCKHX MaTeMaTHYEeCKUX MOJeNel peanbHbIX 3a1ad («MEeTo]] KOOPAHHATY); 0Ipoc;
3aj1a4. TTucoMeHHBIN

KOHTPOJIb;




3.7. | Ucnonb3oBanue MeToa 3 IIpuMeHATh KOOPANHATHI IPU PEIIEHUU FeOMETPHYECKHX U NMPAKTHYECKHX 3a/1a4, VIS TOCTPOCHUS Yerublit
KOOpPAMHAT B IIPAKTHYECKUX MaTeMaTHYeCKHX MOJEICH pealbHbIX 3aa4 («METOJ KOOPAMHATY); 0mpoc;
3aJayax [TuceMeHHBbII

KOHTPOJIB;
Konrponbras
pabora;

Uroro 1o paszneny: 10

Pa3znen 4. BexTopst

4.1. | OnpezeineHue BEKTOPOB, 2.8 Vcnonp30Barh BEKTOPHI KaK HAIPaBICHHbBIE OTPE3KH, UCCIIEI0BATh 'EOMETPHUECKHH (epeMelieH e) i Yerublit
CIIOXKEHHE U Pa3HOCTb BEKTOPOB, (usnyeckuii (cuina) CMBICIBI BEKTOPOB; ompoc;
YMHOKEHUE BEKTOpa Ha YUCIIO. 3HaTh Ompe/eIeH s CyMMBI M pa3HOCTH BEKTOPOB, YMHOXKEHHUS BEKTOpA Ha YHCIIO, HCCIIEI0BATh

reOMETPUYECKHI U (PU3HYECKUH CMBICIBI ATHX OTIEPALIH;

4.2. | ®usuueckuii u reomerpuaeckuii | 0.2 Vcnonp30Bath BEKTOPHI KaK HANPaBICHHbBIE OTPE3KH, UCCIEI0BATh FEOMETPHUECKHH (epeMelieH e) i VeTHbIR
CMBICII BEKTOPOB. (usnyeckuii (cuina) CMBICIBI BEKTOPOB; ompoc;

4.3. | PasnoxeHne BEKTOPa O JBYM 1 PacknajpiBaTh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM; [TnchMeHHbIH
HCKOJ'IJ'II/IHCaprIM BCKTOpaM‘ KOHTpOHb;

4.4. | KoopanHaThl BEKTOpa. 1 Vcnonp30BaTh BEKTOPH! KaK HaNpaBieHHBIE OTPE3KH, HCCIEJ0BATh FTeOMETPUUECKHUH (IepeMeleH e) U [TiceMeHHBbIi

(usuyecknit (cuna) CMbICIbI BEKTOPOB; KOHTPOIIb;

4.5. | CranspHoe NpOM3BECHIE 2 Hcnonb30BaTh cKalsipHOE NIPOM3BEICHUE BEKTOPOB, BHIBOJUTH €0 OCHOBHbIE CBOMCTBA; [TucbMeHHbIH
BEKTOPOB, €ro NPHUMEHEHHE 115 TIpuMeHATh CKaIAPHOE NPOM3BEICHHE U1 HAX0K/ACHHUS JUIMH U YTJIOB; KOHTPOJIb;
HaXOXJICHUS JUIMH U YIJIOB.

4.6. | Pemenune 3a/a4 ¢ MOMOLIBIO 5 Pemats reomMeTpuueckue 3aaun ¢ HCMONIb30BAHUEM BEKTOPOB; ITucpMeHHBII
BEKTOPOB. KOHTPOJIb;

KonrponbHas
pabota;

4.7. | IlpuMeHeHHE BEKTOPOB ISt 1 Hcnonp3oBarh ckaaspHOE NPOU3BEACHUE BEKTOPOB, BHIBOAUTH €0 OCHOBHBIC CBOMCTBA; [TuchMeHH bl
peleHus 3a1a4 KHHEMATHKU 1 KOHTpOJIb;
MEXaHUKH

Uroro mo pazaeny: 13
Pazgea 5. IBukeHHS NJIOCKOCTH

5.1. | [ousTHE O ABHKCHAH 1 Pa3buparb npuMepbl, WIUTIOCTPUPYIOIIME HOHATHS ABHKEHUS, IEHTPOB U OCEH CUMMETPHH; VYerHbrit
IUIOCKOCTH. ompoc;

5.2. | [apamaenbHBbIil mepeHoc, 3 DopMyIHpoBaTh ONMpeeIeH s MapaleTbHOTO EPeHoca, IOBOPOTA  OCEBO CUMMETPHH; VYernbrii
TOBOPOT M CHMMETPHSL. BBIBOAMTH X CBOWCTBA, HAXOJUTh HETOABUKHBIE TOUKH; ompoc;

ITuceMeHHBbII

KOHTPOJIB;
5.3. | Ocu 1 UEHTPBI CHMMETPHH. 1 HaxoauTh LUEHTPHI H OCH CUMMETpUii TpocTeiimux Guryp; [TuceMeHHbIH

KOHTPOJIB;

5.4. | [pocreiime TpuMeHEHNUS B 1 TIpuMeHsTh napajienbHblil IEPEHOC U CUMMETPHIO TIPU PEIICHUH TeOMETPUYECKUX 3a1a4 (pa3ouparb TTucbMeHHBIi
pelIeHny 3a1au. TPUMEpHI); KOHTPOJIB;

Hroro mo pasaeny: 6




Pasgen 6. IIpeodpasoBanue nogodusi. Merpuyeckue COOTHOLIEHHS B OKPY:KHOCTH

6.1. | ITonstue o npeobpasoBaHun 1 OcBanBath NOHATHE NPe0OPa30OBaHMA ON00MS; Veruprii
nonoous. 0rpoc;

6.2. | COOTBETCTBEHHBIC HIEMEHTBI 1 HccnenoBarh OTHOLICHNE TMHEHHBIX 31IEMEHTOB (UTyp IPpH NpeoOpa3oBaHuH 110400NUs; ITuchMeHHbIi
O100HBIX QHTYD. Haxomuts npuMepsl 101001 B OKPYKaOIIEH 1eHCTBUTENBHOCTH; KOHTPOIIB;

Pemath reoMeTpuuecKue 3a1a4n 1 3aa4K U3 PeaIbHOM XKHU3HHU C HCIOIb30BAHUEM MOJOOHBIX
TPEYTOJIbHUKOB;

6.3. | Teopema o pOH3BEACHUN 1 BbIBOINTB METPHYECKHE COOTHOLICHNS MEX/Y OTPE3KaMH XOpJ, CeKYIIMX M KacaTelbHBIX C ITuchMeHHbIi
OTPE3KOB XOPJI, TEOpEMa 0 HCIIOJIb30BAHUEM BIMCAHHBIX YTJIOB U IOA0OHBIX TPEYTOJIbHUKOB; KOHTPOIIB;
TPOM3BE/ICHNN OTPE3KOB
CeKYIIHX, TeOpeMa 0 KBaJpaTe
KacaTelbHOM.

6.4. | [IpuMeHeHUe B PELICHUH 2 1 Pemrath reoMeTpuuecKue 3a1aUn 1 3a1a4K U3 PeaibHON KHU3HH C HCTIONB30BAHHEM TOJOOHBIX Konrponbhas
reoMEeTPUYECKHX 3a/1a4 TPEYTONIbHUKOB; pabora;

Wroro mo pasaeny 5

Pa3znea 7./strong>. [loBTopenue, 060611

C€HHEe, CHCTEeMAaTH3alu s 3HAHUH

7.1. | TloBTOpEHHE OCHOBHBIX 1 OnepupoBaTh NOHATHAMU: (UIypa, TOUKA, NPAMasi, yToj, MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 [TuceMeHHBbIi
TOHATHH U METO10B Kypcos 7—9 PaBHOCTOPOHHMIT TPeyroIbHUKH, IPSMOYTONbHBIN TPEYroabHUK, MEIMaHa, OMCCEKTPUCa H BEICOTA KOHTPOJIb;
KJ1accoB, 0000menne u TPEYToJIbHHKA, NapaineaorpaMM, poM0O, MpsIMOyroJIbHUK, KBaIpaT, Tpanelus; OKPYKHOCTb, Kac aTelbHasi;

CHCTEeMAaTH3alMs 3HAHHUH. PaBEHCTBO H Mo00He GUryp, TpeyroabHUKOB; HapajIebHOCTh H NEPIEH UK YIIPHOCTS IPIMBIX, yro
ME3KLy NPAMBIMHA, CHMMETPHS OTHOCHTEIBHO TOYKH U NIPSAMOii; JUIMHA, PACCTOSHME, BEIUYHHA YIa,
II0MA/b, TIEPUMETD;
Bri6upaTh MeTOJ IS PELICHHS 3a1aUH;
Pemath 3aaun U3 MOBCEJHEBHOM KU3HU;

7.2. | lpocreiiune reoMeTpuyECcKe 0.3 OmnepupoBarh NOHATUSAME: (Urypa, TOYKA, IPAMas, yroj, MHOTOYTOJIbHUK, paBHOOEJPEHHBIH 1 [TucbMeHHbIH

(burypsl 1 uX cBoHcTBA. PaBHOCTOPOHHHII TPEYTONBHUKH, NPIMOYTONBHBINA TPEYTOMBHHK, MeIMaHa, OHCCEKTPUCA U BHICOTA KOHTPOJIb;
TPEYTOIbHHKA, apanneaorpaMM, poM0O, IpIMOyroJIbHUK, KBaIPAT, TPANELHs; OKPYKHOCTb, KacaTeIbHas;
PaBEHCTBO U mofo0ue GHUryp, TpeyroabHUKOB; MapalIeNbHOCTh U HEPIEHAUKYIIPHOCTh IPAMBIX, YION
ME3KIY OPAMBIMHA, CHMMETPHS OTHOCHTEIBHO TOYKH U IIPSAMOii; JIIMHA, PACCTOSHHE, BEIUYHHA yIa,
IO alb, IePUMETD;
Pemats 3aa4n Ha HOBTOPEHHE OCHOBHBIX MOHATHH, HITIOCTPALHIO CBA3CH MEXIY Pa3sINIHBIMH YacTSIMU
Kypca;

7.3. | U3MepeHne reoMeTpUIeCKIUX 0.3 Hcnonp30BaTh GOPMyYIIBL: HIEPHMETPA U MI0MAAH MHOTOYTOIbHUKOB, ITHHBI OKPY)KHOCTH U IIOMAIH [TncpMeHHBII
BE/THYHUH. Kpyra, 00b€Ma IPAMOYTONBHOTO MapajlIelenunena; KOHTPOJIB;

7.4. | TpeyronpbHHKH. 1 Pemats 3aa4ui Ha HOBTOPEHHE OCHOBHBIX MOHATHI, MILTIOCTPALNIO CBS3eH MEX Iy Pa3THIHBIMHU YaCTAMH [TuceMeHHbIH

Kypca; KOHTPOJIB;

7.5. | [apamzenbusie 1 0.4 Br10MpaTh METON IS PEIICHUS 3a1a4H; ITucsMeHHBII
HepIeHIUKYIApHEIE IPSMBIC. KOHTPOJIB;

7.6. | OKpyXHOCTb M KPYT. 0.5 Pematp 3a1aun U3 MOBCEAHEBHOM JKU3HMU; ITucemeHHbIH

KOHTPOJIB;

7.7. | TeomeTpuyeckue MOCTPOCHUS. 0.4 BrI6upath MeTO IS PELICHHS 3a1a9H; TTucbMeHHBIi

KOHTPOJIB;




7.8. | YIIbl B OKPY’KHOCTH. 0.5 Bri6upath MeTOJ JUIS PELICHHS 3a/]a4uH; [TucbMeHHbIH
BrucanHble ¥ onucaHHbIE KOHTpOJIb;
OKPYKHOCTH MHOTOYT'OJbHHKOB.

7.9. | IIpsiMast 1 OKPY>KHOCTS. 0.3 Bri6upath MeTOJ JUIS PEIICHHS 3a1a9H; [TucbMeHHbIH

KOHTpOJIb;

7.10. | YeTbIpEXyroabHUKH. 0.8 Bbi6upath MeTO JUIS PELICHUS 3212491, [TucpMeHHblI
BrucanHble ¥ onucaHHbIE Pewmath 3a1aun U3 MOBCEHEBHOM JKU3HHU; KOHTpOJIb;
YeThIPEXYT OJIbHUKH.

7.11. | Teopema Iludaropa n Havana 1 Pemath 3a7auu Ha MOBTOPEHUE OCHOBHBIX MOHATHH, MITIOCTPALMIO CBA3EH MEXy pa3TM4YHBIMU YacTIMU [TucbMeHHbIH
TpUroHOMeTpuH. Pemenne Kypca, KOHTPOJIb;
00IUX TPEYTOJbHUKOB. Bbi6upaTth MeTOI IS PeLICHHS 3a/1a4H;

7.12. | IlpaBunbuble MHOTOYrONMBHUKH. | 0.2 Pemath 3a7aun U3 MOBCEAHEBHOM KU3HHU; [TucbMeHHbIH

KOHTpOJIb;

7.13. | IlpeoOpa3oBaHus MI0CKOCTH. 0.3 Pemarhb 3a1aun Ha MOBTOPEHHE OCHOBHBIX MOHATHH, HILTIOCTPAIIUIO CBA3EH MEX 1y Pa3THUHBIMU YaCTIMU [TiceMeHHBbIi

Kypca; KOHTpOJIb;

7.14. )IBI/I)KCHI/IR. nO}lOﬁVIC‘ 03 Pemath 3aJa4yu Ha l'lOBTOpCHl/IC OCHOBHBIX l'lOHﬂTl/lﬁ, I/IJ'IJ'I}OCTpaLll/IK) CBﬂSCﬁ MC)K}I)’ paSJ’lVl'—lelMl/l YacTiaMu l_[l/ICbMCHHbIﬁ
Cummerpus. Kypca; KOHTPOIIb;

7.15. | Inomans. Beruncnenue 2 Br10upaTh METON IS pEIICHUS 3a1a4H; [TucbMmeHHbIi
nnomaznei. [nomaan KOHTPOIIb;
HO00HBIX GUTyp. KontponbHas

pabota;

7.16. | JlekapTOBbI KOOPAMHATHI Ha 0.3 OnepupoBaTh NOHATHAMU: IIPSMOYTONbHAS CHCTEMAa KOOPAHHAT, BEKTOP; HCIOIb30BATh OTH MOHATHUS JUIs [TncpMeHHbII
IIOCKOCTH. IpeCTaBICHUS JAHHBIX H PEIICHUs 3a1a4, B TOM YHCIE U3 APYTHX yUeOHBIX PEaMETOB; KOHTPOJIB;

7.17. | BekTOpHI Ha IMIOCKOCTH 0.4 Pematp 3a7auu Ha NOBTOPEHUE OCHOBHBIX MOHATHH, IIIOCTPALMIO CBA3EH MEXy Pa3IM4YHBIMHU YaCTAMU [TucbMeHHbIH

Kypca, KOHTPOJIb;

Uroro 1o paszmeny: 10
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HOYPOYHOE IINTAHUPOBAHHME

Ne | Tema ypoka KosamnyecTBo yacos Jara Buapi,
n/n H3y4YeHHs | popMmBbI
BCEr0 | KOHTPOJIbHBIE | MPAKTHYECKHUE
KOHTPO0JISA
padoThI padoThI

1. | TpuroHomeTpuueckue (pyHKIMH OCTPOTO yIJia B 1 YerHbit
IpSMOYTONBHOM TpeyroibHuke. CHHYC, KOCHHYC, OIIpoC;
TaHreHC, KoTaHreHe yriaa ot 0° go 180°. ITuceMmenHbIN

KOHTPOJIb;

2. | OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. 1 VerHslit
Tpuronomerpuueckue GyHKIUH TYIOTO yria. DopMyIsl OIIpoC;
MIPUBEICHHUS. [TucbmMeHHbI

KOHTPOJIb;

3. | Teopema KOCHHYCOB. 1 VerHbli
0IIpoc;
[TucbmMeHHbI T
KOHTPOJIb;

4. | Teopema kocuHycoB. CBOWCTBO CBA3M JUIMH JuaroHaseii u | 1 [TucbMeHHBIH
CTOPOH MapaijiesorpaMma. KOHTPOJIb;

5. | PemieHue mpakTHYECKUX 3334 C MCTOIb30BAHMEM 1 [TuceMeHHbIN
TEOPEMBI KOCUHYCOB. KOHTPOJIb;

6. | Teopema cuHycoB. Paanyc oKpy»KHOCTH, OTHCAaHHOH 1 IInchMeHHBIH
OKOJIO TPEyroJbHUKA. KOHTpOIIb;

7. | PenieHne MpaKTHYECKHUX 3224 C MCIIOJIb30BAHHEM 1 IIucesMeHHBIN
TEOPEMBI CHHYCOB. KOHTPOIIb;

8. | Pemenue TpeyronbHUKOB. 1 ITucbmMeHHBII

KOHTPOIIb;

9. |Pemenue 3ama4 Ha BeIUMCIeHHE. Borunciaenue sneMentos | 1 IIucerMeHHBIN
TPEYTOJIbHUKOB C UCIOIb30BAHUEM TPUTOHOMETPUUECKUX KOHTPOITb;
COOTHOILEHUI.

10. | ®opmybl mIOMIAIM TPEYTOIbHUKA. 1 VYerHsbrit

OIIpoCc;
[TucbmMeHHBIT
KOHTpOITb;
11. | ®opmysl mIomagy TpeyroapHUKA. Permenne 3aad. 1 ITuchbMeHHBII
KOHTpOITb;

12. | Pemenne NPAaKTHYECKHUX 3a/1a4 Ha HaxOxaeHue miomanu | 1 ITucerMeHHBIN
TPEYTOIbHUKA. KOHTpOITb;

13. | [Tnomanp MHOTOYTOJIbHHUKA, OTIUCAHHOTO OKOJIO 1 [TuceMeHHBII
OKPY>KHOCTH. KOHTpOITb;

14. | Pemenue 3a1a4 Ha BoIYUCIeHKE. TeopeMa KOCHHYCOB. 1 [TucbMeHHBIH
Teopema cuHycoB. POpPMYIBI IIIOMAH TPEYTOIbHUKA. KOHTpOITb;

15. | Pemienue 3agau. Teopema kocunycoB. Teopema cunycos. |1 [TucomMeHHbII
@D opMyITBI TITOMAIN TPEYTONBHHKA. KOHTpOITB;

16. | O6061eHne 1 KOHTPOIB 110 Teme "Pemerne 1 1 Kontponbuas
TPEYTOJIbHUKOB" pabora;




17. | IIpaBuibHBIE MHOTOYTOJBHUKH U UX CBOHCTBA. YcrHbii
0Ipoc;
ITuceMeHHbBIN
KOHTpOITB;

18. | opmynbl 171 HAXOXACHUS PalMyCOB BIIMCAHHOM U YcrHbii
ONUCAaHHOH OKpPYHOCTEH MPaBUIBHOTO OIpoc;
MHOTOYT'OJIbHUKA. ITuceMmeHHbII

KOHTPOJIb;

19. | ToctpoeHue mpaBUIbHBIX MHOTOYTOJILHUKOB. Pernenue ITuceMenHbIN
3a7ad. KOHTPOJIb;

20. | JlnuHa OKpYKHOCTH, 9ucio . DopMmyJia IIHHBI YcTHBIR
OKpYKHOCTH. J[1MHa 1yTu OKpyKHOCTH. BeluncieHne OIpoc;

JUIMH AyT OKpyXHocTel. ['pasycHas u paguaHHas Mepa [ucpMeHHbIH
yria. KOHTPOJIb;

21. | [nomanp Kpyra, CEKTOpa, CErMEHTa ITuceMeHHbII

KOHTPOJIb;

22. | lpaBWsibHBIE MHOTOYTONBHUKH. [11010a1b KpyTa, [TuceMeHHbIH
CEeKTopa, cerMeHTa. Permenue 3azau. KOHTPOJIb;

23. | Pemenue 3a1a4 mo Teme «IIpaBuiibHble MHOTOYTONBHUKH. [TucbMeHHbIH
JnuHa okpyxHocTy. [lnomans kpyray. KOHTPOJIb;

24. | O600menre 1 KOHTPOJIb 1o TeMe "[IpaBunbHbIE KoHTponbHas
MHOTOYTOJIbHUKH". pabota;

25. | JlekapToBbl KOOPAMHATHI TOYEK Ha MIOCKOCTH. OCHOBHBIE VerHblit
HOHATHS, PaCCTOSTHUE MEX Ty ToukaMu. KoopauHaTsl OIpoc;
CEpEeAMHBl OTPE3Ka. ITucbmMeHHBII

KOHTPOIIb;

26. | MeTo KOOpAMHAT U €r0 IPUMEHEHUE. [TucpMeHHbI#

KOHTPOITb;

27. | lexapToBbI KOOPAMHATHI TOYEK HA ILIOCKOCTH. Perenue ITnceMeHHBIN
3a71ad. KOHTPOITb;

28. | YpaBHeHHE OKPYKHOCTH B KOOPIHHATAX. VcTHbIl

OIpoc;
ITuceMeHHBIN
KOHTpOITb;
29. | YpaBHeH#He MPAMOil B KOOpAUHATAX. VeTHbIl
0IIpoc;
ITuceMeHHBIN
KOHTpOITb;
30. | [lepeceyeHune OKPYKHOCTEM ¥ MPAMBIX. HaxoxneHue Ycrabiit
KOOP/AMHAT TOYEK MepeceyeHNs OKPYKHOCTH 1 MPSIMOH. 0mpoc;
ITuceMeHHBIN
KOHTpOITb;
31. | YraoBoit ko3 pUIHEHT MpAMOii. Ycrabiit
0mpoc;
ITuceMeHHBIN
KOHTpOITB;

32. | Yrnooii ko3 puument npsimoit. [lpumererne npu ITuceMeHHBIN

peIIeHNH TeOMETPHUYECKUX 33124 KOOPJHHATHOTO METO/a. KOHTPOIIb;




33. | TlpuMeHeHMe NIPH PEIIEHAN TEOMETPHIECKUX 3a]1aU [TucrMeHHbIH
KOOPJMHATHOIO METOa. KOHTpOITB;

34. | O600eHre 1 KOHTPOIIB O TeMe " [leKapTOBbI KonTponbnas
KOOpANHATHI" pabora;

35. | Bekrop, uiiHa (MOJIyJb) BEKTOpA, COHATIPABJICHHBIE YerHbit
BEKTOPa, IPOTUBOMOJIOKHO HAIlpaBJIeHHBIE BEKTOPa, 0Ipoc;
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB.

36. | Koopauuats! Bektopa. CBs3b MKy KOOPAHHATAMH VerHsblit
BEKTOpAa M KOOpAMHATAMU €ro Havyaja u koHuna. ®opmyna OIpoCc;
MoJyns BekTopa. PassioxxeHre BeKTopa 10 ABYyM ITuceMenHbII
HEKOJJIMHeapHbIM BEKTOpaM. KOHTPOJIb;

37. | Onepauunu Hajx Bekropamu. CI0KeHHE BEKTOPOB. VerHbli
ITpaBuino TpeyroabHuKa. [IpaBuIo CoXeHUsI BEKTOPOB, OIpoc;
3aJlaHHbIX KoopAuHaTaMu. IlpaBuiio mapanaenorpamma. [MucrMeHHbIH
CyMMa HeCKONBKUX BEKTOpOB. CBONCTBA CIIOKEHHS KOHTPOJIb,
BEKTOPOB.

38. | Onepanuy HaJl BEKTOPaMU. BelunTaHue BEKTOPOB. VcTHbi
[TpaBuiio BeruMTanus BeKTOpoB. IIpaBuiio BeruuTaHus 0IIpoC;
BEKTOPOB, 3aJAHHBIX KOOPAUHATAMM. [TuceMeHHbIH

KOHTPOJIb;

39. | [IpuMeHeHHe BEKTOPOB ISl PELIEHHUS TIPOCTENIINX [TuchMeHHBIIH
TeOMEeTPHUYECKHX 3a1ad. KOHTPOJIb;

40. | Penienue 3a1a4 ¢ UCIOJIb30BAaHUEM BEKTOPOB. IIucerMeHHBIN

KOHTpOIIb;

41. | Onepauuu Hajl BEKTOpaMH. Y MHOXKEHHE BEKTOpA Ha VYeTHbIi
4UCII0. Y MHOKEHUE BEKTOPA, 33JaHHOT0 KOOPANHATAMH, OIpoc;

Ha ymcio. CBolicTBa yMHOXKEHHS BEKTOpa Ha YHCIIO. [TucbmMeHHBII
KOHTPOITb;

42. | Onepauuy Haj BEKTOPaMU. Y MHOXKEHHE BEKTOPA Ha ITnceMeHHBIN
qUCIIO. KOHTPOITb;

43. | Onepauun Haj BekTopamu. CKaISpPHOE POU3BENCHHE VerHslit
BeKTOpOB. CKaIsIpHOE IPOHU3BEACHNE BEKTOPOB B OIIpoc;
KOOp/IMHATAX. [TucbmMeHHBIT

KOHTPOITb;

44. | CpoiicTBa CKaISIPHOTO TIPOM3BEICHHS BEKTOPOB, ITuceMeHHBIN
NpUMeHeHHe /11 HaX0X/IeHH JIJIMH U YTJIOB. KOHTpOITb;

45. | TIpuMeHeHwe CKaIIPHOTO MPOU3BENACHHUS BEKTOPOB K ITuceMeHHBIN
peIIeHHUIo 3a/1a4. KOHTpOITB;

46. | Penienue 3aaa4 o teme "BekTopsr"” [TucpMeHHBIT

KOHTpOITB;

47. | Obo0menne U KOHTPOIb 1Mo Teme "BekTopsr” KonTponpHas

pabora;

48. | [lonsTHE O ABM)XCHNUH IUIOCKOCTH. Ycrabiit

0mpoc;
ITuceMeHHBIN
KOHTpOITB;

49. | TTapannensHbiil neperoc. CBOWCTBO MapaLIENbHOTO ITuceMeHHBIN

nepeHoca. Pemrenue 3a1a4 Ha IOCTPOCHUE. KOHTpOJIB;




50. | OceBas cummetpust. CBOHCTBO 0CEBOI CHMMETpPHH. YcrHbii

OceBast CHMMETPHS TEOMETPHIECKHUX QUTYD. onpoc;
[MucbmenHbI I
KOHTpOITB;

51. | LlentpanbHas cummeTpus. CBOWCTBO LEHTpaNbHOI ITuceMeHHbBIN
cummeTpuH. LleHTpanbHas CHMMETpHs TEOMETPHIECKHX KOHTpOITB;
duryp.

52. | IToBopoT. CBO¥iCcTBO MOBOpOTA. VerHsbli

onpoc;
[MucomMeHHbI I
KOHTpOJIB;
53. | 'eoMeTpuueckue npeobpazoBanus. Penenue 3aaad. [TuckrMeHHBII
KOHTPOITB;
54. | [IpeoOpa3oBaHue MOIOOMS. VcTHbIH
onpoc;
[MucbmMeHHbI T
KOHTPOITB;
55. | [TonoOue COOTBETCTBEHHBIX JIEMEHTOB. [TucbMeHHbIH
KOHTPOIIb;

56. | Teopema 0 MPOM3BENEHUH OTPE3KOB XOPJI, TEOPEMA O [TuchMeHHBIIH
NPOM3BEICHUH OTPE3KOB CEKYIINX, TEOPEMa O KBaJpate KOHTPOIIb;
KacaTeJIbHOM.

57. | Pemenue 3amau no teme " JIBmkeHue miockoctu" [TnceMeHHbIH

KOHTpOIIb;

58. | O6o0wmenue 1 KOHTPOIb 110 TeMe "/JIBmKeHHne MI0CKoCTH" KontponbHas

pabora;

59. | ToTopenwue. ITpocTeiiiune reoMeTpruueckre GUrypsl U Ux ITuceMeHHBIN
cBoiicTBa. MI3MepeHne reoMeTpU4ECKHUX BETUYHUH. KOHTPOJIb;
I'eomeTpuueckue NOCTPOECHNUSI.

60. | [ToBTopenue. TpeyronbHuKH [ucrMeHHbI#H

KOHTPOITb;

61. | [TosTopenue. Teopema ITudaropa u Havaia [TucsMeHHBIH
TpUTroHOMETpHH. Penienne o0mux TpeyroabHIKOB. KOHTPOITb;

62. | IloTopenue. [lapannensHple ¥ NEPICHIUKYIAPHEIE [TucbmMeHHBIT
npsiMbie. IIpsiMast 1 OKpYKHOCTBb. J[eKapTOBBI KOOPIMHATHI KOHTPOITb;

Ha TTOCKOCTH.

63. | [ToTOpeHKe. YTIIbl B OKPY)KHOCTH. Brincanusie u ITuceMeHHBIN
OITMCaHHbBIE OKPY>KHOCTH MHOTOYTOJIBHUKOB. OKpPYKHOCTh KOHTpOITB;

U KpyT.

64. | ToeTopenue. YeThIpEXyronbHUKU. Brincanusie u ITuceMeHHBIN
OITMCaHHbBIE YeTHIPEXyTONbHUKH. [IpaBuibHbIE KOHTpOITb;
MHOTOYTOJTbHUKH

65. | [ToBropenue. [Tnomuians. Beraucnenue mioniauei. [TucomMeHHbII
[Tnomanyu nomoOHBIX GUTYP. KOHTpOITB;

66. | [ToBTopenwue. [IpeoOpa3oBaHus MWIOCKOCTH. [BIKCHHSL. ITuceMeHHBIN
Iono6ue. CuMmeTpust. BeKTOpsI Ha MIIOCKOCTH KOHTpOITB;

67. | O600menne 1 KOHTPOIIb 3HAHUH KonTponbnas

pabora;




68. | TloBTOpEHKE OCHOBHBIX TIOHATHI ¥ METOI0B KypcoB 7—9 |1 ITuceMeHHbBIN
KJ1accoB, 00001IeHe U CUCTEMaTH3aIUs 3HAHUH. KOHTPOJIb;
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Mepsnsik A.T'., llonouckuii B.b., SAxkup M.C.; non penakuueii [lononsckoro B.E., 'eomeTpus, 9 kiacc,
OO1miecTBO ¢ OrpaHn4YeHHOM 0TBeTCTBEHHOCTHIO "M3natensckuii nentp BEHTAHA-I'PA®"; Axumonepnoe
obmectBo "M3narenscTBo [IpocBemenue";

BBenure cBO# BapuaHT:

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
eomeTpus : 9 knacc : metogmyeckoe nocobue / E.B. byuko, A.lI'. Mepansk, B.b. MonoHckun n ap. — M. :
BeHTaHa-pad,

Junaktuyeckue Matepuaisl o reometpun it 9 kinacca, A.I'. Mepansk, B.b. [Tononckuii, M.:
«BenTana — I'pad»,

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://uchi.ru/
https://education.yandex.ru/
https://edu.lsept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-oge.sdamgia.ru/
https://edu.orb.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O NIPOLECCA
YUYEBHOE OBOPYJAOBAHHUE

Komnsbrorep, 10cka

OBOPYJIOBAHMUE JIUISA NPOBEJAEHUSA JIABOPATOPHBIX U IPAKTUYECKUX PABOT

Linpkynb, nuHenka, TpaHcnopTup
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