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INOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "TEOMETPUA"

PaGouas nporpamma o yueoHomy Kypcey "I'eomerpus” miis oOydarommuxcst 9 KiaccoB pa3paboTaHa Ha
ocHoBe DenepanbHOro rocyAapCTBEHHOr0 00pa30BaTEIBHOIO CTaHapTa OCHOBHOT'O O0IIEro 0Opa3oBaHus ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHHI, TPEABIBISIEMBIX K MATEMAaTHIECKOMY 00pa30BaHUIO, U
TpaAULIUN POCCUHCKOrO 00pa30BaHMsl, KOTOpbIE 00ECIEUNBaIOT OBJIA/ICHUE KIIFOUEBBIMUA KOMIIETEHIHSMH,
COCTABJISIIOLIIMMHU OCHOBY JIJISl HEIIPEPBIBHOI'O 00Pa30BaHUs U CAMOPA3BUTHS, a TAK)KE I[€JIOCTHOCTh
O0IIEKYIBTYpPHOT' 0, IMYHOCTHOT'O M T03HABATEIBHOTO pa3BUTHA o0yJaromuxcs. B mporpamMMe y4TeHsl uaen
u ook ernst KoHIenmm pa3BuThs MaTeMaTHueckoro oopasoanus B Poccuiickoii @eneparuu. B smoxy
dpoBoil TpaHchopMaIK Beex chep 4eT0BEUECKON IEeATEIFHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4EJIOBEKOM 0€3 0a30BOM MaTEMaTHYECKOW MOATOTOBKU. YK€ B IIIKOJIE MATEMATHUKA CITYKUT
OITOPHBIM MPEIMETOM JUJIS M3YUCHHUSI CMEKXHBIX U CIUIUINH, a TIOCJE MIKOJIBI PeATbHOH HE00X0IUMOCTHIO
CTaHOBUTCS HEMPEPHIBHOE 00pa30BaHue, UTO TpeOyeT MOIHOLEHHON 6a30B0il 0011e00pa3zoBaTeIbHON

IoATOTOBKH, B TOM YHUCJIC U MaTeMaTH4eCcKOM.

3710 00YCIIOBIEHO TEM, YTO B HAIIM JHHU PACTET YU CIIO POPECCUI, CBA3AHHBIX C HEITOCPEICTBEHHBIM
IPUMEHEHUEM MAaTEMAaTUKU: U B c(hepe SIKOHOMUKH, U B OM3HECE, U B TEXHOJIOIMUECKUX 00JIaCTIX, U 1aXKe B
ryMaHUTapHbIX cepax. Takum o0pazom, Kpyr IIKOJIBHUKOB, ISl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYMMBIM [IPEAMETOM, PACILIUPAETCS.

[TpakTHYeckas MOJIE3HOCTh MATEMATUKHA O0YCIIOBJIICHA TE€M, UYTO €€ TIPEIMETOM SIBJISTIOTCS
(GyHIaMEHTalIbHbIC CTPYKTYPBI HAIIIEro MUPa: MPOCTPAHCTBEHHBIC ()OPMBI M KOJIMYECTBEHHBIC OTHOIICHHUS OT
MPOCTEUIIINX, YCBAMBAEMBIX B HEITOCPECTBEHHOM OITBITE, /IO IOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX IS
Pa3BUTHUS HAYYHBIX M MIPHUKJIAIHBIX HIeH. be3 KOHKPETHBIX MaTeMaTHYSCKUX 3HAHHUM 3aTPYAHCHO TTOHUMAaHUE
MPUHIIATIOB YCTPONCTBA M UCIIOJIb30BAHUS COBPEMEHH O TEXHUKH, BOCIPHATHE U UHTEPIPETAIIUS
pa3Ho00pa3HO COIMaIbHOMN, SKOHOMHYECKOH, MOMUTUYECKON nH(OopMaInu, Matod P eKTHBHA
MOBCETHEBHAS MMPAKTUYECKas AeITeNbHOCTh. KaKoMy 4enoBeKy B CBOCH KU3HH MTPUXOIUTCS BBITOTHATD
Pacy&ThI M COCTABIATH AlITOPUTMBI, HAXOUTh U IPAMEHSITh POPMYITBI, BIaI€Th MPAKTHYECKUMHU I prUEMaMU
FeOMETPUYCCKUX U3MEPEHUH U MMOCTPOCHHM, YUTATh HH(POPMAITUIO, TIPEACTABICHHYIO B BUJIE TAOJHII,
JUarpamMm # rpa)uKoB, )KUTh B YCIIOBUSAX HEOMPEACIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIM XapaKTep

CIIy4aiiHBIX COOBITHH.

OmHOBpPEMEHHO C pacmmpeHreM cdep mpuMeHeHUs MaTeMaTUKH B COBPEMEHHOM 00IIecTBe BCE Oolee
Ba)KHBIM CTAHOBUTCS MAaTEMAaTHYECKUH CTUIJIb MBILIUICHHS, TTPOSIBIIIOIINICS B ONPEIEIEHHBIX YMCTBEHHBIX
HaBBIKax. B mporiecce u3y4yeHus MaTeMaTUKH B apceHal IIPUEMOB M METOJIOB MBIIIUICHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKJIFOUAIOTCS MHIYKIUS M IEAYKIIHs, 0000IICHHE U KOHKPETU3AllUsl, aHATIN3 U
CHHTE3, KJIaCCU(HKAIIMS ¥ CHUCTEMaTh3alusl, abcTparupoBanue 1 aHanorus. OObEKThl MATEMAaTHYECKUX
YMO3aKJIFOUCHUH, IPaBUiIa UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKUX MTOCTPOCHHIA,
CIOCOOCTBYIOT BBIPaOOTKE YMEHHUS OPMYIIHPOBATh, 0OOCHOBBIBATH U JOKA3bIBaTh CYXKJICHHS, TEM CAMbIM
Pa3BUBAIOT JOIMYECKOE MbIIIUICHHE. Bemyias poiib MpUHAUIKUT MAaTEMaTUKE U B (POPMUPOBAHUU
QJITOPUTMHYECKOM KOMITOHEHTBI MBIIUICHUS U BOCIIUTAHUH YMEHUI IEHCTBOBATH 0 33JJaHHBIM aJrOpPUTMaM,
COBEPIIECHCTBOBATh U3BECTHBIC M KOHCTPYHPOBATh HOBBIC. B mpoliecce pelienus 3ajady — OCHOBOH y4eOHOM
JEeSITEIFHOCTH Ha YPOKAaX MAaTEMATUKH — Pa3BUBAIOTCS TAKKE TBOPUECKAsl M MPUKIIATHAS CTOPOHBI

MBIIJICHUA.

OOyueHne MaTeMaTHKe JaET BO3MOXKHOCTh pa3BUBATh Y 00YYAIONUIMXCS TOUHYIO, PAIIMOHATIBHYIO U
UH(GOPMATUBHYIO peub, yMEHHE OTOMPaTh Haubosee MoAXoAAIIUe SI3bIKOBbIE, CUMBOMUECKHE, Ipaduueckue
CpeICTBa JUIs BBIPAXKEHUS CYKACHUN U HATIISAHOI O UX IIPEICTaBIICHHUS.

Heo0xoaumbIM KOMIIOHEHTOM 00111€l KyJIbTypbl B COBPEMEHHOM TOJKOBAHUU SIBJIAETCS 00LIE€ 3HAKOMCTBO



C METOZIaMHU ITO3HAHUS IeHCTBUTENBHOCTH, NIPEJICTABICHHUE O IIPEIMETEe U METOJaX MAaTEMaTUKH, UX OTIMYNI
OT METOJIOB IPYIUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HaAYK, 00 0COOEHHOCTAX MPUMEHEHUSI MATEMaTHKHU JJIs
pelleHNs HAYyYHBIX U MIPUKIAIHBIX 3aAa4. Takum o6pa3oMm, MaTeMaTUUECKOE 00pa30BaHUE BHOCUT CBOM
BKJIaJ B (hopmMHupoBaHue 0011l KyJIbTyphl YEI0BEKA.

I/IsyquI/Ie MaTEMaTUKHU TAKXKE CHOCO6CTByeT 9CTECTUYCCKOMY BOCIIUTAHUIO YCJIOBCKA, IOHUMAHUIO

KpacOThI U U3AIIECTBA MATEMATHUYECKUX PACCYKIEHUH, BOCIPHITHIO T€OMETPUIECKUX (OPM, YCBOCHUIO
UJIeU CUMMETPHHU.

HEJHA U3YYEHUA YYEBHOI'O KYPCA "TEOMETPUA"

«MaTeMaTuKy y>ke 3aT€M YYUTh HaJ0, YTO OHA YM B MOPSIOK MIPUBOAUTY», — MUCAJ BEIIUKUNA PyCCKHI
yaenblii Muxawun BacunbeBud JIomoHOCOB. I B 3TOM COCTOUT OJTHA U3 ABYX IIeJIel 00YUYSHHS TEOMETPUHU Kak
COCTaBHOW YaCTH MAaTEMATHKHU B IIKOJIE. DTOH 1€ COOTBETCTBYET JI0Ka3aTeNbHas JIMHUS PENoAaBaHus
reomerpun. Cienys npeacTaBieHHON pabouell mporpaMMe, HaUMHas € CeIbMOT0 Kiacca Ha ypoKax
reOMETpUHU 00YUAIOIIMNCS YUUTCS TPOBOAUTH 10Ka3aTEIbHBIE PACCYKIECHUS, CTPOUTD JIOT UUECKUE
YMO3aKJIKOUYEHUs, TOKA3bIBATh UCTHHHBIE YTBEPKICHUSA U CTPOUTH KOHTP NMIPUMEPHI K JIOKHBIM, TPOBOJIUTH
paccy>kKIeHust OT «IIPOTUBHOT0», OTJINYATh CBOMCTBA OT MPU3HAKOB, POPMYIUPOBATH OOpaTHBIE
YTIBEpKJIEHUSA. YUEHUK, OBJIAJIEBIINI HCKYCCTBOM PacCyaaTh, OyJIeT MPUMEHITh €TI0 U B OKpYysKaroIei
JKU3HU.

Kaxk nucan reomerp u negaror Urops @enoposud Ilapeiruy, «mmoapmMu, HOHUMAKOIIKUMH, 4YTO TAKOE
JI0Ka3aTeJIbCTBO, TPYAHO U JaXKe HEBO3MOXKHO MaHMITYJIMPOBaTh». 1 B 3TOM COCTOUT BaXKHOE
BOCIIMTATENBHOE 3HAYECHNE N3yYEHUSI TE€OMETPUH, IPUCYIIEE UMEHHO OT€4YECTBEHHON MaTeMaTUYECKON
mKone. BMmecre ¢ TeM aBTOPBI IPOrpaMMBbI ITPEIOCTEPEratoT YUUTeNs OT U3JIUIIHEro popMaIn3mMa, 0COOEHHO
B OTHOIIIEHWU Ha4yall U OCHOBaHUH reomerpuu. Opaniy3ckuii Marematuk JKaH J[beqoHHE 110 3TOMY TTOBOY
BbICKa3aJycs Tak: «YTo KacaeTcs AENMKATHON MPOOJIeMbl BBEIEHUS «aKCUOM», TO MHE Ka)KeTCs, UTO Ha
MEepPBbIX TOPax HYKHO BOOOIIE N30erath MPOU3HOCUTH CaMo 3TO ci1oBO. C Apyroi ke CTOPOHBI, HE CIeayeT
yIycKaTh HU OJJHOM BO3MOXKHOCTH JIaBaTh MPHUMEPHI JIOTMUECKUX 3aKJII0YEHUI, KOTOpbIE Ky/a B OOJIbIIEH
Mepe, 4eM UJesl AKCHOM, SBJIIIOTCA UCTUHHBIMY M €IMHCTBEHHBIMH JIBUTaTEIIIMA MaTEMATHYECKOTO
MBILLTIEHUSY .

BTopoii 1ienpo n3ydeHusi TeOMETPUHM SIBJIIETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA MPU PEIICHUH KaK
MaTeMaTHYECKHUX, TaK U MPAKTUYECKHUX 3a7a4, BCTPEUAIOIIMXCSA B peaIbHOM KU3HU. OKOHYMBIIHMKI KypC
I€OMETPHH IIKOJIBHHUK JOJDKEH OBITh B COCTOSIHUH OIPEACIIUTh T€OMETPUUECKYI0 (PUTYpY, OMKMcaTh CIIOBAMHU
JAHHBIN YepTEX UM PUCYHOK, HAWTH TIJIOMIA b 36MEJIBHOT'0 YYaCcTKa, PACCYUTATh HEOOXOAUMYIO JINTUHY
OINTOBOJIOKOHHOTO KabeJs nim TpedyeMble pa3Mephl Tapaa JJjisi aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIMTEIbHAS JIMHUS B U3YYE€HUU I'€OMETPHUH B 1IKoJIE. JlaHHas mpaKkTHYecKas TMHUSA SABJISIETCS HE MEHEe
Ba)XHOH, yeM niepBas. Emé [lnaton mpennuckiBal, 4To0bl «rpaxaane [IpekpacHOro ropoaa HA B KOEM
clIydae He OCTaBIISLIIM T€OMETPHIO, BEIb HEMAJIOBAXKHO JIa’ke MOO0YHOE e€ MPUMEHEHUEe — B BOCHHOM JIeJIe
Jla, BIPOYEM, M BO BCEX HayKax — JIJIsl JIYYIIIEro MX YCBOSHUS: MBI BE/lb 3HAeM, KaKas O€CKOHEYHas pa3HHUIa
CYIIECTBYET MEXK/Yy YEIOBEKOM IMPUYACTHBIM K TE€OMETPUHU U HEIIPUUACTHBIMY. JIJIs1 3TOT0 yUUTEIO
PEKOMEHAYETCs MOJOMPATh 3a/1aul MPAKTHYECKOr0 XapaKTepa JJIsi paCCMaTPUBAEMBIX TEM, YUHUTh JICTCH
CTPOUTHh MAaTEMATHYECKUE MOJIEIIM PEAJIbHBIX KU3HEHHBIX CUTYaIlUM, TPOBOINUTH BIYUCICHHUS U OIlEHUBAThH
aJIEKBaTHOCTH MTOJyYEHHOr 0 pe3yabprata. KpaiiHe BaXHO OAYEPKUBATH CBSA3U T€OMETPUU C APYTUMHU
peaAMETaMH, MOTHUBHPOBATh HCIIOIH30BATh ONPEIEICHUS TEOMETPUUECKUX PUTYD U TIOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHHE MOJIYYeHHBIX YMEHUN B GU3UKE U TEXHHUKE. DTU CBS3H Hanbolee sipko
BUJIHBI B TeMax «BekTops», « Tpuronomerpuueckue COOTHOIIEHU », «Meton koopauHat» u «Teopema
[Tudaropa.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



CornacHo yueOHOMY IU1aHy B 9 Kitacce u3y4aetcs yueOHbIH Kypc «I'eoMeTpus», KOTOPBIN BKIIOYAET
CIIEAyIOI e OCHOBHBIE pa3/ieibl coaepkanus: «l'eomerpuueckue GUrypbl U Ux cBoiictBay, «M3mepenue
reOMETPUYECKUX BEIIMYMHY, a TaKkKe «JlekapTOBbl KOOPANHATHI Ha INIOCKOCTHY», « BeKTOpBI», «/IBHKEHUA
wiockoctu» U «IIpeobpazoBanus moo0us». Y4eOHblIi MJ1aH NpeaycMaTpuBaeT U3y4eHne reoMeTpUur Ha
0a30BOM ypOBHE UCXO/s U3 68 yueOHBIX 4acOB B Y4COHOM 'Oy .



COJAEPKAHME YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, tTanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYyJIbI
IIPUBEJEHUS.

Pemenue TpeyronbHuKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PellieHne npakTH4eckux 3ajad ¢
UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nmomgodus. [Tomodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o pou3BeNEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEAEHUN OTPE3KOB CEKYLIUX, TEOPEMA O
KBaJIpaTe KacaTelbHOM.

BekTop, mymHa (MOAyJIb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTUBOIIOJIOKHO HAIPaBJIECHHBIE BEKTOPHI,
KOJIJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, Oll€palliy HaJl BeKTopaMu. Pa3noxeHune BeKTopa 1o AByM
HEeKOJIJIMHeapHbIM BekTopaM. KoopauHate! BekTopa. CkansipHOe NPOU3BEIECHUE BEKTOPOB, TPUMEHEHHU E 11
HaXOXKJEHUS JUINH U yTJIOB.

JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH. Y paBHEHUS NIPSAMON U OKPYKHOCTU B KOOPAMHATAX, IEPECEUECHUE
OKPY>KHOCTEH U IpsIMbIX. MeToJ] KOOpAUHAT U €T0 IPUMEHEHHE.

[IpaBriIbHBIE MHOTOYTOJIbHUKHU. J{JIMHA OKpY)KHOCTH. I'pasycHas ¥ paauaHHas Mepa yria, BBIYMCICHUE
JUIMH IyT OKpyKHOcTel. [Inomans kpyra, cekropa, CEerMeHTa.

JIBUKEHUs IUIOCKOCTH U BHYTPEHHUE CUMMETpHUH (puUryp (31nemMeHTapHble npejacraBieHus). [lapamiensHbiit
nepenoc. [ToBopor.



IIVIAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIbTATBI

OcBoenue yueoHOro kypca «['eomerpusi» 10mKkHO 00eceunBaTh JOCTIKEHNE HA YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus CICIYIOIIUX JUIYHOCTHBIX, METAIPEIMETHBIX U MIPEAMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3yNbTAaThl OCBOCHUS IPOrpaMMBbl yueOHOT 0 Kypca «I eoMeTpus» XapaKTepH3yITCs:

IIarpuoTHYeckoe BOCIUTAHUE:

IIPOSIBJICHUEM MHTEPECa K MPOIIOMY U HACTOSALIEMY POCCUIICKONM MaTEMAaTUKH, LICHHOCTHBIM OTHOLIEHUEM
K JOCTH)KEHUSIM POCCUIICKMX MaTEMAaTUKOB U POCCUMCKOM MaTeMaTUYECKOM HIKOJBI, K MCIIOIb30BAHUIO 3TUX
JOCTUKEHUM B IPYTUX HayKaX U MPUKJIATHBIX chepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00513aHHOCTEHN I'payKJaHWHA U Peau3aliK €ro IpaB, MPEACTaBIECHUEM O
MaTeMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHHI, IPOLIEYp TPaXk1aHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYXEHUIO STUYECKUX ITPOOIIEM, CBI3aHHBIX C
MPAKTUYECKUM MIPUMEHEHHUEM JOCTIKEHHUI HaAYKH, OCO3HAHUEM Ba)KHOCTH MOPAJIb - HO-dTUYECKUX
MPUHLIUIIOB B IEATEIHHOCTH YUEHOTO.

TpynoBoe BociuTaHUE:

YCTaHOBKOI Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEeMaTHUECKOW HalpaBIeHHOCTH,
OCO3HAaHUEM Ba)KHOCTH MAaTEMaTHYECKOro 00pa3oBaHuUs HA MPOTSHKEHUU BCEH KU3HU IS yCIIEUIHON
npoQecCHOHANbHOM esITeIbHOCTH U pa3BUTHEM HEOOXOAUMBIX YMEHUH;

OCO3HAaHHBIM BBEIOOPOM M ITOCTPOCHUEM HHIAMBHUYaJIbHOI TPAEKTOPUU 00pa30BaHMs U )KU3HEHHBIX [JIAHOB
C Y4E€TOM JINYHBIX HHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHUE:
CIIOCOOHOCTBIO K AMOITMOHATILHOMY M 3CTETHYECKOMY BOCHPHSITHIO MATEMAaTHISCKUX 00BEKTOB, 3a/1a4,
peLIeHMH, pacCyX1€HUI; YMEHHUIO BUJETh MaTEMaTUIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOTI'O IO3HAHMS:

OpHEHTaLMEN B AEITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX NPEICTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHSI YEIOBEKa, IPUPOJIBI U 00IIEeCTBa, TOHMMAaHHEM MaTeMaTHUeCKON HayKH Kak
cdepbl UETIOBEYECKOM e TENbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAUUMOCTH JJIsl pa3BUTUS LIUBUIIM3ALUY;

OBJIaJICHUEM SA3BIKOM MAaTEMATUKU U MaTEMAaTUY€ECKON KyJIbTYypOH KaK CPEICTBOM IIO3HAHUS MUPA;

OBJIaJICHUEM IIPOCTEUIIMMH HaBBIKAMU M CCIIEI0BATENBCKON JEATEIbHOCTH.

du3uyeckoe BOCIUTaHHE, (POPMUPOBAHNE KYJIbTYPbI 310POBbSI H IMOIHOHAILHOTO 0J1Ar0MOJIYYHsI:

TOTOBHOCTBIO TPUMEHSTh MATEMATHYCCKHAE 3HAHUS B MHTEPECAX CBOCTO 37]0POBbBS, BEICHHUS 3][0POBOTO
00pa3a XU3HU (30pOBOEC MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITUN M OTIbIXA, pEryJspHas Gpu3ndeckas
AKTUBHOCTB);

cOpMUPOBAHHOCTHIO HABBIKA PEIICKCHH, ITPU3HAHKEM CBOCTO ITPaBa Ha OIMIMOKY M TAKOT0 JKe paBa
JPYroro 4ejaoBeKa.

9K0J0rHYecKoe BOCIINTAHHE:

OpHEHTalMel Ha MTPUMEHEHNE MaTeEMaTHYECKUX 3HaHUM JIJIsl pellieHus 3a7a4 B 00J1aCTU COXPaHHOCTH
Oprmammeﬁ CpCI[BI, HJ'IaHI/IpOBaHI/ISI HOCTYHKOB 1 OIICHKH UX BO3MOKHBIX HOCHCI[CTBI/Iﬁ JJIA OKp}I}KaIOHIeﬁ
Cpenbl;

OCO3HAHHMEM TJI00aJTbHOTO XapaKTepa SKOJOTHYECKUX TTPOOJIEM | IyTel UX PeIICHU.

JINYHOCTHBIE pe3yJabTarhl, 06ecneanamume ajanTanmuio oﬁyqammerom K UIBMCHAKIUMCHA
ycioBuam COLMAIBHOMN 1 HpHpOZ[HOﬁ Cpeabl:



— T'OTOBHOCTBIO K I[GflCTBPI?[M B YCJIOBHAX HGOHpe)ICJ'IéHHOCTI/I, IMOBBIIICHU IO YPOBHA cBOEH
KOMIICTCHTHOCTHU Y€PE3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHUCJIC YMCHHUEC YUUTHCA Y APYTI'UX moz[eﬁ,
npno6peTaTb B COBMECTHOI ACATCIIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIICTCHIIUHN W3 OIbITA JPYTUX;

— Heo0XOAMMOCThIO B (POPMUPOBAHUH HOBBIX 3HAHUI1, B TOM 4uCie GOpMyIHpOBaTh UIEH, TOHATHS,
TUNOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YUCJIE paHEee He H3BECTHBIX, 0OCO3HABATH JAC(PUIIUTHI
COOCTBEHHBIX 3HAHHMH M KOMIIETEHTHOCTEH, IIAHUPOBATh CBOE pa3BUTHC;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCHPUHUMATD CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEO IO KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUs U IeHCTBUS, POPMYIHUPOBATh
U OIICHUBATh PUCKH U MOCIEIACTBHS, (GOPMUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

MeTanpenMeTHbIe pe3yIbTaThl OCBOEHHUS IPOrpaMMBbl yueOHOr o Kypca «I'eoMeTpus» XapakTepu3yroTcs

OBIIQZICHUEM YHUBEPCANbHBIMU HO3ZHAGAM EbHBIMU OClCMBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU

0elcmeusMU U YHUBEPCANbHbIMU PEYIAMUGHBIMU OeliCMBUIMU.

1) VHusepcanvhvle no3nasamenvHvle Oelicmeus obecneuusarom Gopmuposanue 6A308blX KOSHUMUBHBIX

npoyeccoes 06_)/'{61}01/[41/[)60}1 (OC60€HLle Memoo08 NO3HAHUSA OKpyacarnweco mupa, npuUMeHeHue 10cuveCcKux,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

Ba3oBble Jjornueckue geiicTBUA:

— BBISIBJISITH U XapaKT€pU30BaTh CyIECTBEHHbIE IPU3HAKA MATEMaTUUECKUX 00BEKTOB, TOHITUH,
OTHOILIEHUH MEXY MOHATHIMH; POPMYJIUPOBAThH ONpPEAeNeHHs MOHATUI; yCTaHABINBATh
CYLIECTBEHHbIN MPU3HAK KJIaccu(UKalUKU, OCHOBAHUS 1Ji1 0000IIEHNs U CpaBHEHUsI, KpUTEPUU
IIPOBOJMMOTO aHAIIN3a;

— BOCIPUHUMATh, POPMYIHPOBATH U IPEOOPA3OBHIBAThH CYXACHUS: YTBEPAUTEIbHbIC U
OTpHIIaTeIbHbIE, EINHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

— BBIABJSITh MATEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (DaKTax, TaHHBIX,
HAOJIIOICHUSIX U YTBEP)KICHUSAX; IpEAsiaraTh KPUTEPUH J1JIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUH;

— JleNlaTh BBIBOJIBI C UCIOJIb30BAHUEM 3aKOHOB JIOTMKH, I€TYKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIIOYE€HUH, YMO3aKJIIOYEHUH 110 aHAJIOTUH;

— pa3bupaTh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSIMbIE U OT POTUBHOI'0), IPOBOIUTH
CaMOCTOSITENIFHO HECJIOXKHBIE JOKa3aTeNbCTBA MATEMAaTHYECKUX (PAaKTOB, BEICTpAaUBaTh apryMEHTAIIHIO,
MPUBOAUTD MIPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PaCCY KICHHUS;

— BbIOUpaTh cr1ocob peleHns yueOHo! 3a1auul (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLCHMUS,
BbIOMpaTh HauboJIee MOAXOAAIIMI C YUETOM CaMOCTOATEIbHO BbIIEICHHBIX KPUTEPHUEB).

BazoBble uccieaoBaTeabCKUeE AeiCTBUS:

— HCII0JIb30BaTh BOMPOCHI KaK MCCIIE0BATENLCKUI MHCTPYMEHT MO3HAHUS; (POpPMYIIMPOBATh BOIIPOCHI,
buKcupyrolye NpoTUBOpEUre, IpodiIeMy, CAaMOCTOSITENIFHO YCTAaHABINBATh HCKOMOE U IaHHOE,
(dbopMHpOBaTH TUNIOTE3Y, APIYMEHTHPOBATH CBOIO MIO3HIINIO, MHEHHE;

— HOPOBOAUTH MO CaMOCTOATCIIBHO COCTABJIICHHOMY IJIaHY HECIIOKHBIN 9KCIICPUMCHT, H€6OJIBH_IOC
UCCIICIOBAHNUE TI0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTEeMaTHYECKOr0 00BEKTa, 3aBUCUMOCTEH 00bEKTOB
MeX1y coOOM;



— CaMOCTOSTEIILHO (POPMYJIHPOBATH O0OOIICHUS U BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HAOITIOICHHSI, UCCIICIOBAaHUS, OI[CHUBATH IOCTOBEPHOCTh MOMYyYSCHHBIX PE3YyIbTATOB, BEIBOJAOB U
000011IeHN;

— IPOrHO3upPOBaTb BO3MOKHOC pa3BUTUC IIPOLICCCA, a TAKIKC BbIABUT'aATh ITPCAIIOJIOKCHUA O €TI0
Pa3BUTUHU B HOBBIX YCJIOBHUAX.

Pabora ¢ nngopmanueii:

— BBISABJIATH HEIOCTATOYHOCTh M H30BITOYHOCTh HH(POPMAIIMH, TAHHBIX, HEOOXOIUMBIX IS PEIICHHUS
3a1a4M;

— BBIOMpaTh, aHATU3UPOBATH, CHCTEMAaTU3UPOBATH U MHTEPIPETUPOBATH MH(POPMALIUIO Pa3IMUHBIX
BUJIOB U ()OpM IIPEICTABIICHNUS,

— BBIOUpaTh popMy mpeacTaBieHus HH(GOpPMaluy U UIUTIOCTPUPOBATEH pPellaeMble 3aJa4H CXEeMaMH,
JyarpaMMamu, MHOH rpadukoil 1 uXx KOMOMHALUAMY;

— OLIEHUBATh HAAEKHOCTh UH(OPMALIUU IO KPUTEPUSIM, TPEITIOKEHHBIM YUUTEIEM UJIH
chOopMyIMPOBAHHBIM CAMOCTOATEIHHO.

2) Vnueepcanvhvle KOMMYHUKAMUGHbBLE Oelicmausl 00ecnedusaiom chopmupo8aHHoCmy COYUATbHBIX
HABbIKO8 00)YAOUWUXCAL.

OO01menue:

— BOCIPUHUMATh U (POPMYIHPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMU U LENSIMHU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BbIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JaBaTh
MOSICHEHHUS 110 X0y PELIEHUS 3a1a4l, KOMMEHTUPOBATh ITOJy4YEHHBIA pPE3yJIbTaT;

— B X0JIe 00CYXJICHHS 3aJ]aBaTh BOIIPOCHI 1O CYIIECTBY 00CYX1aeMOIl TeMBbI, TPOOJIEMBbI, peraeMoii
3a/1a4, BBICKA3bIBATh UJICH, HALICJICHHBIC HA ITIOMCK PELICHUS; COMIOCTABIIATh CBOU CYXKICHUS C
CYXKJIEHUSAMHU APYTHX YYaCTHUKOB JUajora, o0Hapyk1BaTh pa3IM4yKle U CXOJCTBO MO3UIIUIL; B
KOPPEKTHO! (hopMme (pOopMyIMPOBATH pa3HOTIACHS, CBOM BO3PaXKEHMUS,

— MPEACTABIATh PE3YJIbTATHI PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (OPMAT BHICTYIIJICHUS C yU4ETOM 3a/a4 MPE3eHTANU 1 0COOEHHOCTeH
ayJIUTOPUH.

CoTpyaHu4YecTBO:

— IIOHHMMATb U UCIIOJIb30BATh MMPCUMYIICCTBA KOMaHJHON 1 HHHHBHﬂyaHLHOﬁ pa60TbI IIpu pCIICHUHA
y‘le6HLIX MAaTCEMATHYCCKUX 3aJa4,

— MPUHUMATH [I€TTh COBMECTHOM eI TeIbHOCTH, IUIAHUPOBATH OPraHU3aIuI0 COBMECTHON pabOTHI,
pacmpenensaTh BUbl padoT, JOroBapuBaThCs, 00CYKIATh IIPOIIECC U PE3yabTaT paboThl; 0000111aTh
MHEHHUS HeCKOILKHX JIFOJIEH ;

— y4acTBOBaTh B IPYIIOBBIX (popmMax paboThl (00CYKIEeHUsI, 0OMEH MHEHUSMH, MO3IOBBIC IITYPMBI 1
ap.);

— BBIIIOJIHATH CBOIO HaCThb pa6OTI)I U KOOPAWHHUPOBATHE CBOU I{eﬁCTBI/IH C IpYTrvMMH 4JI€HaMU KOMaH/bI,

— OIIEHWBATh KAYECTBO CBOETO BKJIA/Ia B OOIIMI MPOAYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJIEHCTBUS.

3) Vuueepcanvhvie pecynamusHsle delicmeus 0becneyusarom Gopmuposarue CMulCl108bIX YCMAHOBOK U
HCUSHEHHBIX HABBIKOG TUUHOCTIU.



Camoopranusanus:

CaMOCTOSITENIHO COCTABJIATH IJIaH, AITOPUTM PELICHUS 3a/1a4u (UM €ro 4acTh), BRLIOUPATh CIIOCO0
pelIeHus ¢ y4€ToM UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHUPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOWM MH(POPMAIIUH.

CaMOKOHTPOJIb:

— BJAJETh CII0CO0aMU CaMOTIPOBEPKH, CAMOKOHTPOJISI ITPOIIecca U pe3yJibTaTa peieHust
MaTeMaTHYECKOM 3aJauHu;

— MNpPeIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTb IIPHU PELICHUH 33/1a4l, BHOCUTh KOPPEKTHUBHI B
JeSITEeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OILIGHUBATh COOTBETCTBUE pe3yybTaTa ACSITeIbHOCTU OCTABICHHOM 1IENIU U YCIOBUSAM, OOBSICHATH
IPUYUHBI JOCTHIKEHNUS UM HEJOCTUKEHUS LIE€TIH, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

NNPEJMETHBIE PE3YJIbTATbBI

OcBoeHnue yuebHoro Kypca «l'eoMmeTpusi» Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHus JOHKHO
o0ecrneunBaTh JOCTHKEHHE CIEIYIOIINX MPEAMETHBIX 00pa30BaTENbHbBIX PE3yIbTaTOB:

— 3HaTh TPUTOHOMETpUYECKHE QYHKIIUU OCTPBIX YIJIOB, HAXOAUTh C UX IOMOIIBIO Pa3IMYHbIE
3JIEMEHTHI IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA («pelIeHne IPIMOYTOJIbHBIX TPEeyTroiabHUKOBY). Haxonuts (¢
MOMOIIIBIO KAJIbKYJISITOPA) JJIMHBI U YTJIbI JJ1sl HETAOJIMYHBIX 3HAUECHUH.

— Ilonb3oBaThcs (hopMyliaMu IPUBEIEHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM s
HaXO0XKJICHUSI COOTHOLIEHUN MEXY TPUIOHOMETPUUECKUMH BEJIMYNHAMMU.

— Hcnons30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJIsSI HAXOXKAECHUS PA3JIMYHBIX 2JIEMEHTOB
TPEYroJibHUKA («pelIeHUE TPEYTrOJIbHUKOBY), IPUMEHSITh UX IIPH PELICHUU T€OMETPHUUECKUX 3a1ad.

— Bunanets moHsTHAMHU TTpe0Opa3oBaHus MO100MsI, COOTBETCTBEHHBIX 3JIEMEHTOB MOTO0HBIX (puUryp.

— Ilonbp30BaThCs CBOWCTBAMHU 10100 S TPOU3BOJIBHBIX GUTYP, YMETh BHIUUCIATH AJIHMHBI U HAXOIUTh
yribl y mono0HbIX Guryp. [IpuMeHsaTs cBolicTBa MO00MS B MPAKTUYECKUX 3aauax.

— VYMeTb NpUBOIUTE IPUMEPBI OJOOHBIX (PUTYp B OKpPY’KAIOLIEM MUDE.

— Ilonk30BaThcs TEOPEMaMH O NIPOU3BCACHUN OTPE3KOB XOpA, O IPOU3BCACHUU OTPE3KOB CCKYIIHX, O
KBaJpaTe KacaTeJbHOM.

— Ilonp30oBaThCs BCKTOpaMu, TIOHUMATh UX FCOMCTpI/IIIeCKI/Iﬁ u (1)I/I3I/I‘~I€CKI/II71 CMBICJI, IPUMCHATH UX B
PCIICHUN T'COMCTPUIYCCKUX U ¢)I/I3I/I‘IGCKI/IX 3ajaay.

— HpI/IMeHﬁTB CKaJIAPHOC MMPOU3BCACHNUEC BEKTOPOB JJIA1 HAXO0XIACHUA JJIMH U YIJIOB.

— Ilonp30BaThCs MCTOJOM KOOpAHWHAT Ha IJIOCKOCTH, IPUMCEHATH €0 B PCIICHUN I'€OMCTPUICCKUX U
IMPAaKTUYCCKUX 3aaa4.

— Bragets NOHATHUSMH MPABUILHOTO MHOTOYT'OJIBHUKA, JTUHBI OKPY>KHOCTH, JIJIMHBI TYTH
OKPYKHOCTH M PaJIMaHHOM MEpPBI yIria, yMETh BBIYMCIIATH IUIOIIAb KPYra U €ro 4acTei.

— HpI/IMeHSITb MOJIYUYCHHBIC YMCHUA B IPAKTUYCCKUX 3a/javdax.

— HaxoauTb ocu (MM HEHTPBl) CHMMETPHUH (PUTYp, TPUMEHSIThH TBUKEHUS TUIOCKOCTH B TPOCTEHIINX
Cllydasx.

— HpI/IMeHHTL MOJIYUYCHHBIC 3HAHUA Ha TPAKTUKEC — CTPOUTH MATCMATUYCCKHUEC MOJACIIN IJId 3aaa4



peanbHOM KU3HU U POBOJUTH COOTBETCTBYIOIIME BRIYUCICHHS C TPUMEHEHHEM M0100Us U
TPUTOHOMETPUYECKUX PYHKIMI (TIOJB3YSCh, A€ He0OX0IUMO, KaJIbKYISITOPOM ).



TEMATHYECKOE IIJIAHUPOBAHUE

n/n

HaumeHnoBaHnue pa3fes1oB H
TeM IPOr paMMbl

KonuvecTBo yacos

BCEro

KOHTPOJIbHbIE
paboTsl

NpaKkTHYeCKHe
padoTnl

Jlara
H3yYeHu st

Bl/l}]bl ACATCIBHOCTH

Bujapi,

hopmbl
KOHTPOJIS

JJIeKTPOHHbIE
(uudposnie)
oOpa3oBaTeabHbIe
pecypchbl

Pazpgen 1. Tpuronomerpus. Teopemsl Kk

OCHHYCOB H CHHYCOB. Pelrenne TpeyroibHHKOB.

1.1. | Onpenenenue 2 ®opMynHpOBaTh ONpeeIeHUS TPHTOHOMETPHIESCKIX QYHKIHH TYIBIX U MPAMBIX YIIOB; [TucbMeHHBII
TPUTOHOMETPUUYECKUX (yHKIHIT KOHTPOIb;
yraos ot 0° o 180°.

1.2. | Kocunyc u cuHyc mpsmoro u 6 BrIBOHTH TeOpEMY KOCHHYCOB H TEOPEMY CHHYCOB (C pajiyCcOM ONMCAHHOI OKPYKHOCTH); [TrcpMeHHbII
TYIIOTO yTJa. KOHTPOIb;

1.3. | Teopema KOCHHYCOB. 4 BbIBoIMTH TEOPEMY KOCHHYCOB H TEOPEMY CHHYCOB (C PajycoM ONUCAHHOH OKPYKHOCTH); TIuceMennbIit
(O606ménnas) Teopema KOHTPOIB;
CHHYCOB (C paguycom
ONMCAHHOI OKPYXHOCTH).

1.4. | Haxos/JeHue IIMH CTOPOH U 1 Pemars TpeyroabHuKH; TTucpmMeHHbIH
BEJIMYMH YIJIOB TPEYrOJIbHUKOB. KOHTPOIb;

1.5. | ®opmyuna niomaun 1 Pemars TpeyronbHuKH; InceMenHbIH
TPeyronbHHKa Uepe3 1Be KOHTPOIb;
CTOPOHBI H YTOI MEXAY HUMH.

1.6. | ®opmyna miomamm 1 Pemars mpakTHYecKue 3aa4M, CBOASIIHECS K HAXOXKCHUIO PA3IHYHBIX 9IEMEHTOB TPEYTrOJIbHUKAX; TnceMeHHbIH
YeTHIPEXYTOJIbHUKA YEPE3 €ro KOHTPOIIb;
JMarOHAIH U yTOJl MEXKY HHMH.

1.7. | lpakTrueckoe mpuMeHeHHE 1 Pemrars npakTuyeckue 3a1aun, CBOAAMINECS K HAXOKACHHIO PA3THIHBIX JIEMEHTOB TPEYTrOIbHUKAX; IlnceMeHHbIH
JIOKa3aHHbIX TEOPEM KOHTPOIB;

Hroro mo pazgeny 16
Paspen 2. IIpeodpasoBanne nogodus. MeTpuyeckne COOTHOMEHHS B OKPYAHOCTH

2.1. | Moustue 0 npeoOpa3oBaHmu 3 OcBauBaTh NOHATHE IPEOOPA30OBAHNS OO0, InceMeHHbIH
no100us. KOHTPOJB;

2.2. | CoOTBETCTBEHHbIE IIEMEHTHI 2 HccnenoBaTh OTHONIEHHE THHEHHBIX 91EMEHTOB (UTYD IPU NPe0Opa30oBaHIH MOL00HS; IIucemennbrii
HO0OHBIX QUryp. KOHTPOJIb;

2.3. | TeopeMa 0 IPOM3BEICHUH 2 BrIBOAHTH METPHUECKHE COOTHOMEHUS MEXKAY OTPE3KaMH XOPJ, CEKYIINX U KacaTeIbHBIX C InceMenHbIH
OTPE3KOB XOpJI, TEOpeMa 0O HUCIIOJIB30BAHUEM BIUCAHHBIX YTJI0B U H0}106HLIX TPCYTOJIBHUKOB, KOHTPOJIb,

MPOU3BEJICHUH OTPE3KOB
CEKYIIHX, TeOpeMa 0 KBajapare
KacaTeJIbHOM.




2.4. | IlpnMeHeHHE B PCLICHHH 3 Pemars reoMeTpuuecKre 3a1aUM U 3aa4H U3 PEaTbHOMN XKU3HH ¢ HCIOIb30BAHUEM I10JOOHBIX IIucemennbrii

TeOMETPUUYECKHUX 3a]a4 TPEYrOJIbHHKOB; KOHTPOJIb;
KonrponbHas
pabora;

Hroro mo pazgeny 10

Pazpen 3. BekTopbt

3.1. | Onpenenenne BEKTOPOB, 2 HMcmonb30BaTh BEKTOPH! KaK HAIPaBICHHbIE OTPE3KHU, HCCIET0BATh TEOMETPHUECKHH (epeMeenne) i IIuceMmenHbIi
CI0KEHHE H Pa3HOCTh BEKTOPOB, (u3ndeckmii (CHIa) CMBICIIBI BEKTOPOB; KOHTPOJIb;
YMHOKEHHE BEKTOpa Ha YUCIIO.

3.2. | ®usnueckuii u reomerpuueckuii | 1 Mcnonp30BaTh BEKTOPHI KaK HANpPaBlIeHHbIE OTPE3KH, HCCIIE0BATh TEOMETPHUECKUIT (TepeMenieHne) 1 [TucbMeHHbIH
CMBICJI BEKTOPOB. (usnueckuii (Cuaa) CMbICIBI BEKTOPOB; KOHTPOIIb;

3.3. | PasnoxeHue BEKTOPA 110 ABYM 1 PacknazbiBaTh BEKTOp 110 ABYM HEKOJIJIMHEAPHBIM BEKTOPAM; IIuceMmenHbIii
HEKOJIIHHEAPHBIM BEKTOPaM. KOHTPOIIb;

3.4. | KoopimHaTHl BEKTOpA. 2 3HaTh ONpeJIeNIeHNsI CYMMBI H Pa3HOCTH BEKTOPOB, YMHOXEHHA BEKTOPA HA YHCIO, HCCIEJ0BATh [ncbMeHHbIH

TeOMETPUYECKHH U (U3MUECKUH CMBICIIBI ATHX ONEPALUH; KOHTPOIIb;

3.5. | CxansipHoe npousBeseHne 3 Hcnonb3oBaTh ckadspHOE MPOU3BEICHUE BEKTOPOB, BHIBOJUTH €0 OCHOBHBIC CBOHCTBA; IIucemennbrii
BEKTOPOB, €r0 NPUMEHEHHE JUIS KOHTPOIIb;
HAXOKIACHUS JJIMH U YIJIO0B.

3.6. | Pemenue 3a1a4 ¢ IOMOLIBIO 2 IIpuMeHATH CKaNApHOE NPOU3BEJEHHE U1 HAXO0KAEHHUS JUIMH U YTIIOB; KonrponbHas
BEKTOPOB. pabora;

3.7. | IlpnMeHeHne BEKTOPOB IS 1 IIpuMeHATH cKanApHOE MPOU3BECHHE Ul HAXO0KAEHUS JUIMH U YIJIOB; IIucemennbIi
peueHus 3a7a4 KUHEMaTHKY 1 KOHTpOJIB;
MEXaHUKH

Hroro no pasneny: 12

Paznen 4./lexapToBbl KOOPAHHATHI HA IOCKOCTH

4.1. | lekaproBsl KoopauHaThl ToYek | 1 OcBauBaTh NOHATHE NPAMOYTOJIbHON CHCTEMBI KOOPJAMHAT, JEKAPTOBBIX KOOPAUHAT TOUKH; [TuchbMeHH bl
Ha MJI0CKOCTH. KOHTPOIIb;

4.2. | YpaBHeHHE TPAMOiL. 1 BeiBoauTh ypaBHeHHE NPAMON M OKPY/KHOCTH; TIucemenHbIit

KOHTPOIIb;

4.3. | YruoBoit k03 ument, 1 IIprMeHATH KOOPAMHATHI IPU PEIICHUN TEOMETPHUICCKUX U MPAKTHYECKHX 3a1a4, Ul TOCTPOCHHUs IIucemennblii
TAHTEHC YIJa HAKJIOHA, MaTeMaTHUEeCKUX MOJeNnell peanbHbIX 3a1a4 («METOJ KOOPAUHATY); KOHTPOIb;
napajeibHble U
HEPIEH UKy IAPHbIE MPAMBIC.

4.4, | VpaBHEHHE OKPYKHOCTH. 1 BeiBoaMTE ypaBHEHHE HPSIMON M OKPYKHOCTH; ITucomenHbII

KOHTpOJIB;

4.5. | Haxosk e HHEKOOP AHHATTOUEK 1 IIpUMEHATh KOOPAMHATHI IPU PELICHUH F€OMETPUUECKUX U NPAKTHUECKHUX 3184, Ul OCTPOCHUS [TuceMenHbIH
nepeceueHusIOKPyKHOCTH U MaTeMaTHYECKHX MoJeliell peanbHbIX 3a1a4 («METO] KOOPAUHATY); KOHTPOJb;
IPSIMOH.

4.6. | Meroa KOOpAMHAT TPH 2 Pemars 3a1aun Ha HAX0XKAEHNE TOUEK NMEPeceyeHns MPAMBIX H OKPYKHOCTEH ¢ MOMOIILIO METOA [TicpMeHHbIH

PEIIEHUN TEOMETPUICCKUX
3a1av.

KOOpAMHAT;

KOHTPOIb;




4.7. | Ucnonb3oBaHne METOA 2 ITonp30BaThes A7 HOCTPOCHUS H HCCNEJOBAaHHI NIH(POBBIMU pecypcaMu; TTuceMenHbIH
KOOPJMHAT B IPAKTHYECKUX KOHTPOIb;
3ajayax

Uroro no paspeny: 9

Paznen S. IIpaBuibHbIe MHOTOYT 0/IbHUKH. ITHHA OKPY:KHOCTH M IJIOMA/Ab Kpyra. Borunciaenue niomasnei

5.1. | IlpaBunbHble MHOTOyTONBHEKH, | 1 ®opMynHpOBaTh ONpeaeIeHUe IPABUIbHBIX MHOTOYTONbHUKOB, HAXOMHTD HX dIEMEHTEL [TucbMeHHbII
BBIYMCIICHUE X 3JIEMEHTOB. KOHTPOJIb;
5.2. | Yncio pu UTHHA OKPYIKHOCTH. 1 ITonp30BaThes HOHATHEM JIHHBI OKPYKHOCTH, BBEIEHHBIM C IOMOIIIO IPABUIBHBIX MHOTOYTOJNIBHUKOB, InceMenHbIH
OIpeJIelIATh YHCI0€), JUIMHY JyTH 1 PAJHAHHYIO Mepy YIia; KOHTPOIB;
5.3. | lmuHa 1yru OKpYyXHOCTH. 1 BriBoguTh OpMYIIEL (B TpayCHON U pafHaHHOI Mepe) Ans JIHH IYT, IIOMAaAei CeKTOPOB I CeIMeHTOB; | [luchbMeHHbIH
KOHTPOIb;
5.4. | Pagnannas Mepa yria. 1 IIpoBoAuTH MEpexo 1 OT paAHaHHOM MepBI yIyia K rpajycHOl 1 Ha000POT; TIucemeHHBI
KOHTPOIb;
5.5. | [lnowmans Kpyra u ero 2 Omnpenenars nomanb Kpyra; IIucemennbrii
371EMEHTOB KOHTPOIb;
(cexTopa M cerMeHTa).
5.6. | Buiuncnenue miomaznei puryp | 2 1 Brramenats miomaau GUryp, BKIOYAIOMIX 21€MEHTH OKPYKHOCTH (Kpyra); IIucemennbrit
BKJIIOUAIOMINX dJTEMEHTHI KpyTa. KOHTPOIb,
KonrponbHas
pabora;
Hroro no pazzeny: 8

Pazgen 6. /IBuKeHHs MJI0CKOCTH

6.1. | IlousTue o ABUKEHUU 1 Pa30uparh mpuMepbl, HIIIOCTPUPYOLIUE MOHATUS JBUKEHHS, LEHTPOB U OCeH CHMMETPUH; ITucpMenHbIH
TIOCKOCTH. KOHTPOIB;
6.2. | [apasenbHblil nepeHoc, 1 dopMynHpoBaTh OIpeIeIeHUS apalIeIbHOTO IePeHoCca, I0BOPOTA H OCEBOU CHMMETPHH; [TucpMeHHbII
IOBOPOT U CHMMETPHSL KOHTPOIb;
6.3. | OcH H LEHTPBI CHMMETPHIL. 2 HaxomuTh HEHTPBI M OCH CUMMETpUIi IpocTeiimux Gpuryp; ITuceMenHbIN
KOHTPOIb;
6.4. | Ilpocreiiume npuMeHeHUs B 2 1 IIpuMeHATH napaaenbHblil IEPEHOC K CUMMETPHIO MPU PEUICHHH F€OMETPUYECKHUX 3a1a4 (pa30uparh IIucemennbrii
peLIeHHH 3a1aY. TIpUMEpH); KOHTPOIb;
Kontponsnas
pabota;
Hroro no pazueny: 6

Paznen 7. IloBTopenue, 0600uenne, cucTeMaTu3anus 3HAHM I

7.1. | IloBTOpEHIE OCHOBHBIX 1 OnepupoBath MOHATUAMU: QUrypa, TOUKa, IPAMast, yroji, MHOTOYTOIbHUK, PABHOOEAPEHHBIN U [TucbMenHbIH
HOHATHH U METOJ0B KypcoB 7—9 PaBHOCTOPOHHHI TPeyroIbHIKH, IPSMOYTONBHEIH TPEYTONbHIK, MeaHa, OHCCEKTpHCca U BEICOTA KOHTPOIb;
KJ1accoB, 0600menne 1 TPeyroNbHUKa, NapajneaorpaMM, pomo, NPAMOYToIbHIK, KBaJAPaT, Tpanelus; OKPYKHOCTD, KacaTelbHas;
cHCTeMaTH3al U 3HAHUH. PaBeHCTBO U MON00Ke GUTYD, TPEYTONBHUKOB; MapalIeNbHOCTD U IIEPISH JHKYNIAPHOCTD MPSIMBIX, yTONI

MEXKIY NPAMBIMH, CHMMETPUSA OTHOCUTEJIBHO TOYKH U l'[pﬂMOﬁ; JAJMHA, pacCTOAHUE, BEIMYNHA yIUla,
IJI0mMa b, IEPUMETD;




7.2.

[Ipocreiimue reomMmeTpudeckue
Gurypsl 1 HX cBOHCTBA.

7.3. | M3mMepeHne reoMeTpHuecKux
BEIHYHH.
7.4. | TpeyrodbHUKH. OnepupoBaTh HOHATHAMU: IIPSMOYTONIbHAS CHCTEMA KOOPAUHAT, BEKTOP; HCIOIH30BATh 3TH MOHATHS 1115 InceMeHHbIH
IpeACTAaBICHUS JAaHHBIX H PEIIeHUs 3a1a4, B TOM YHCIE U3 APYTHX YUeOHBIX IPeIMETOB; KOHTPOIb;
7.5. | MapannenbHble 1 OmnepupoBaTh NOHATHAMH: IIPSMOYTONbHAS CHCTEMa KOOPAUHAT, BEKTOP; HCIONb30BATh 3TH MOHATHS 115 InceMenHbIH
HePHEeHTHKYIIPHbIC IPIMBIC. IpeACTABICHUS JAHHBIX H PEIICHUS 3a1a4, B TOM YHCIE U3 APYTHX yueOHBIX MPEeIMETOB; KOHTPOJIb;
KourponbHas
pabora;
7.6. | OKpyXHOCTb M KpPYT. BriOupaTh MeTOA A1 pELICHUS 3a1a4K; IIucemennbrit
KOHTPOIB;
7.7. | I'eomerpuyeckue mocTPOCHHUSL.
7.8. | YIiBl B OKPYKHOCTH.
Brucannsle n onucaHHsle
Opr)KHOCTV[ MHOTOYTOJIbHUKOB.
7.9. | TlpAamast u OKPYKHOCTb.

7.10. | YeThIpéXyronbHUKN. Pemars 3ajaun Ha IOBTOPEHHE OCHOBHBIX MOHATHH, MIIITIOCTPALUIO CBA3EH MEX Iy pasinUHBIMH YacTsAMHU InceMenHbIH
Brucannsie n onucannse Kypca; KOHTpOIIb,
YETBIPEXYTONbHUKA.

7.11. | Teopema [Mudaropa u Hauana
TpUrOHOMeTpuHU. Pemenune
00IIHX TPEYrOJIbHHKOB.

7.12. | IlpaBuabHBIC MHOTOYTONBHUKH. Pemars 3ajjaun Ha IOBTOPEHHE OCHOBHBIX MOHATHH, HITIOCTPALUIO CBA3EH MEX Iy PasinYHBIMH YacTsAMHU InceMeHHbIH

Kypea, KOHTPOJIb;

7.13. | llpeobpa3oBaHus MIOCKOCTH.

7.14. | lsuxenus. [loxo0ue.

Cummerpus.
7.15. | IInomans. Beruucnenue

nnomaneit. Ilnomamu
0I00HBIX Guryp.




7.16. | JlekapTOBBI KOOPAMHATHI HA
IJIOCKOCTH.




7.17. | BekTOpbI Ha MIIOCKOCTH 1 Pemrarp 3a1aun U3 NOBCEHEBHOM JKHU3HY; IIucemennbrii
KOHTPOJIb;

Hroro no paszeny: 7
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INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosnuecTrBo yacos Hara Buawbl,
n/n usydeHus | popmbl
BCEIro | KOHTPOJIbHBIE | IPAKTHYECKHUE
KOHTPOJIst
padoThI padoThI
1. | Cunyc, kocHHYC, TAHT€HC U 1 [InceMenHbIi
koTtaHresc yria ot 0 o 180 KOHTpOJIb;
rpajsycoB
2. | CuHycC, KOCHHYC, TAHTCHC 1 [TuceMeHHbII
koTtaHreHc yria ot 0 o 180 KOHTpOJIb;
rpaycoB
3. | Teopema KocMHYCOB 1 [MucemennbIi
KOHTPOJIb;
4. | Teopema KOCHHYCOB 1 [IuceMenHbIl
KOHTPOJIb;
5. | Teopema KoCHHYCOB 1 [MucemennbIi
KOHTPOJIb;
6. |Teopema cunycos 1 [MucemeHHbIN
KOHTPOJIb;
7. | Teopema cunycoB 1 [TuceMennbIi
KOHTPOJIb;
8. |Teopema cunycoB 1 [TucemenHbIi
KOHTPOJIb;
9. | Pemenue TpeyroiabHUKOB 1 [IncemenHbIN
KOHTPOJIb;
10. | Pemienue TpeyroibHUKOB 1 [MucemennbIi
KOHTPOJIb;
11. | PemieHue TpeyroJbHUKOB 1 [MucemennbIi
KOHTPOJIb;
12. | ®opmyabl 115 HAX 0K IEHUSI 1 ITucemennbIi
IUIOIIA 1 KOHTPOJIb;
TpeyrojbHHUKa
13. | ®opmynbl i HAX 0K IECHUS 1 [InceMmeHHbIi
TUIOILA/IN KOHTPOJIb;

TpeyrojbHHUKa




14. | ®opmybl 1 HAXOKIEHUS ITucemenHsli
IO AN KOHTPOJIb;
TpEyroJibHUKa

15. | ®opmynbl 115 HAXOXKISHUS [TucemenHbIN
IUIOIIA U TPEYr OJIbHUKA KOHTPOJIb;

16. | O6001IEHME 110 IO TEME ITuceMeHHbIH
"Pemenne TpeyroiabHUKOB" KOHTpOIIb;

17. | TIpaBusIbHBIC MHOTOYT OJIbHUKH [TucemenHbIN
U UX CBOMCTBA KOHTPOIIb;

18. | [IpaBusIbHBIC MHOTOYT OJIbHUKH [TucemenHbIN
U UX CBOMCTBa KOHTPOJIb;

19. | IIpaBHUIBHBIE MHOTOYT OJIbHUKH [IncemenHbIN
U UX CBOMCTBA KOHTPOIIb;

20. | INpaBuiabHBIC MHOTOYT OJIBHUKA [InceMenHbIi
U UX CBOMCTBa KOHTPOJIb;

21. | Inuna okpyxxuoctH. [Tnomanp [InucemeHHbIN
Kpyra KOHTPOJIb;

22. | Nuna okpyxHoctH. [Lnomiaas [TuceMeHHBII
Kpyra KOHTPOJIb;

23. | lmmna okpyxxHocTH. [Imonranms [TucemenHbIl
Kpyra KOHTPOJIb;

24. | KonTposnbHast pabora 1o reme KonTponpHas
"IIpaBunbpHbIE paborta;
MHOT'OYTOJIbHUKH"

25. | PaccTosiHEE MEKILY JIBYMSI ITucemenHsbIl
TOYKaMH C 33JaHHBIMH KOHTPOJIb;
koopanHatamu.KoopauHaTel
CepeluHbl OTpe3Ka

26. | PaccTosiHrE MEKLY JIBYMSI IInceMenHbIi
TOYKaMU C 3aJJaHHBIMU KOHTPOJIb;
koopauHaTtaMu.KoopanHatsl
CepearHbl OTpe3Ka

27. | PaccTosiHEE MEK/TY JIBYMSI [InceMenHbIl
TOYKaMU C 3aJJaHHBIMU KOHTPOJIb;
KooparHaTamMu.KoopauHaThI
CepeaHbl OTPE3Ka

28. | YpaBHenue urypsl. Y paBHeHHE [TrceMeHHBII
OKPY>KHOCTH KOHTPOJIb;




29. | YpaBHenue Qurypsl. Y paBHeHue [TuceMeHHBII
OKPYXHOCTH KOHTPOJIb;
30. | YpaBHeHue purypsl. YpaBHEeHHE [MucbMenHbIf
OKPYKHOCTH KOHTPOJIb;
31. | YpaBHEHHE IpssMon [TucbmeHHbIiA
KOHTPOJIb;
32. | YpaBHeHUE npsiMoi [InceMenHbIi
KOHTPOJIb;
33. | YrnoBoit ko3ddurment npsamoit [TucemeHHbIN
KOHTPOJIb;
34. | YriooBoii kKodpPuImeHT npsmoit [MucemennbIi
KOHTPOJIb;
35. | KonrponbHas pabora Ne3 1o KonTponpHas
Tteme "JlexkapTOBbI KOOPIMHATHI pabora;
Ha iockocty”
36. | [lonsaTue BekTOpa [MucemennbIi
KOHTPOJIb;
37. | [HonsTue BekTOpa [MucbMenHbIf
KOHTPOJIb;
38. | KoopauHatsl BeKTOpa [TuceMennbIi
KOHTPOJIb;
39. | CrokeHHe ¥ BBIYMTAHHE [MucermMeHHbIH
BEKTOPOB KOHTPOJIb;
40. | CrnoxeHue U BEIYUTaHUE IIncemenHbIM
BEKTOPOB KOHTPOJIb;
41. | YMHOX€EHHE BEKTOpa Ha YHUCIIO [IuceMenHbIl
KOHTPOJIb;
42. | CxansipHOE IPOU3BEICHHE [TuceMeHHbII
BEKTOPOB KOHTPOJIb;
43. | CransipHO€ TPOU3BEICHHE [TucermeHHbIN
BEKTOPOB KOHTPOJIb;
44. | CxansipHOE IPOU3BEICHHE [TucemenHbIN
BEKTOPOB KOHTPOJIb;
45. | KontponbHas padota Ned mo KouTtponbshas
teme "BekTopsr” pabora;




46. | Ismxenue (mepeMelieHue) [MucemennbIi
¢urypsi. [TapannenbHbIit KOHTPOJIb;
MIEpEeHoC

47. | IBmxenue (mepemMenieHme) IInceMenHbIi
¢urypsl. [TapamienbHbIit KOHTPOJIb;
HepeHocC

48. | IBmxenue (mepemMerieHne) IInceMenHbIi
¢burypsr. [TapannenbHbIii KOHTPOJIb;
HepeHoc

49. | Ismxenue (mepemenieHne) IInceMenHbIl
¢uryps!. [lapannenbHblii KOHTPOIIb;
nepeHoc

50. | OceBas u 1ieHTpasIbHAS [IuceMenHbIf
cummerpuu. [loBopor KOHTPOJIb;

51. | OceBas u eHTpaIbHas ITuceMeHHbBII
cummMmerpuu. [loBopot KOHTPOJIb;

52. | OceBas u 1ieHTpaJIbHAS [MuceMenHbIl
cummerpuu. [ToBopot KOHTPOJIb;

53. | F'omoretus. [Togobue duryp [MuceMenHbIi

KOHTpOJIb;

54. | 'omoretus. [Togobue duryp [IncemenHbIi

KOHTPOJIb;
55. |N'omorerus. [logobue puryp [InceMenHbIl

KOHTPOJIb;
56. | F'omoretus. [Togobue duryp [MuceMenHbIi

KOHTPOJIb;

57. | KourponsHas padora Ne5 o KonTponpHas
teme "["'eomerpuueckue pabora;
npeodpazoBaHUs)

58. | VipaxkHeHus 115 IOBTOPEHUS [IncemenHbIl
Kypca 9 knacca KOHTPOJIb;

59. | YpakHeHus 1Jisi TOBTOPEHHUSI [InceMenHbIi
Kypca 9 kiacca KOHTpOJIb;

60. | VipaxxHeHus 1151 TOBTOPCHUS [MuceMenHbIi
Kypca 9 knacca KOHTPOJIb;

61. | YnpakHeHus Uit TOBTOPEHHSI [InceMenHbIi
Kypca 9 kiacca KOHTPOJIb;




62. | [ToBropenue. IIpocreiimme 1 [MucemennbIi
reOMETPUUECKUE PUTYPBI U UX KOHTPOJIb;
CBOMCTBa

63. | [ToBTopenue. TpeyronbHUKH 1 [TucermeHHbIH

KOHTPOJIb;

64. | ITosropenue. [IpusHaku 1 [TucbmMenHbIi
noo0usl ¥ paBEHCTBA KOHTPOJIb;
TPEyTroJIbHUKOB. Teopema
®aneca. [IponopunonanbHbIe
OTPE3KH

65. | [ToBTOpenue. Yrisl B 1 ITuceMeHHbI
OKPY>KHOCTH KOHTPOJIb;

66. | [ToBropenue. ITnomans 1 ITucemenHsIi
Y4eTHIPEXYT OJTLHUKOB, KOHTPOJIb;
TpeyrosbHuKa. Teopema
[Tugaropa

67. | IToBTropenue. Tpuronomerpus 1 [MucemennbIi

KOHTPOJIb;

68. | O6o0IIEeHE U KOHTPOJIb 110 1 ITucemenHbI
Kypcy reomeTpuu 7-9 kiaccos KOHTPOJIb;
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YYEBHO-METOANYECKOE OBECHIEYEHUE OBPA30OBATEJIBHOI'O ITPOIHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

Mepzmsik A.I'., ITonouckuii B.b., SAxup M.C.; nox penakuueit [logonsckoro B.E., 'eomerpus, 9 kiacc,
OO611ecTBO ¢ OrpaHUYEHHOM O0TBeTCTBeHHOCThIO "M3naTenbckuii nentp BEHTAHA-TPA®"; AkuinonepHoe
obmectBo "M3narenscrBo [Ipoceemnienue";

BBenute cBO BapuaHT:

METOJIUYECKHUE MATEPUAJIBI UIS1 YYUTEJIA

YyeOHble moco0us

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

edsoo.ru, mynetumenua [{OP



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
YYEBHOE OBOPYJIOBAHUE
OBOPYJIOBAHME JIJISA ITPOBEJAEHUS IABOPATOPHBIX U ITIPAKTUYECKHUX PABOT
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