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IHHOACHUTEJIBHAA 3AIIMCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "I'EOMETPHUSA"

Pabouas nporpamma o yuebnomy kypcy "I eomerpus" mist odydaroniuxcs 9 kinaccoB pazpadoTaHa Ha
ocHoBe DenepabHOTO rocyAapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOT'O 00111ero 00pa3oBaHMsl C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, IPEIBABIIEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, U
TpaIUIiA POCCHIICKOTO 00pa30oBaHusl, KOTOPhIE 00ECIIEYMBAIOT OBJIAZICHNE KITFOUEBBIMUA KOMITETEHIUSMU,
COCTaBJISIOLIMMH OCHOBY I HEIIPEPHIBHOIO 00pA30BaHUs U CAMOPA3BUTHS, a TAKXKE LIEJIOCTHOCTh
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TIO3HABATENILHOTO Pa3BUTHS 00yJaromuxcs. B mporpaMme ydreHs! uaeu u
noyoxxeHus KoHuenumn pa3BuTusi MaTeMaTu4eckoro oopasosanus B Poccuiickoit @enepanyu. B smoxy
udpoBoit TpaHchopManuu Beex cdep 4enoBeuecKor AeSITeNbHOCTA HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOM IMOATOTOBKH. YK€ B IIIKOJIE MATEMAaTHKa CIIYKHT
OIIOPHBIM IPEAMETOM ISl U3YYSHHUS CMEKHBIX TUCIHILINH, a TOCIIE IIKOJIBI PeaJbHON HEOOXOMMOCTbIO
CTaHOBHTCS HEMPEPBIBHOE 00pa30BaHKe, UTO TPEOYET MOIHOLEHHOU 06a30B0ii 00111€00pa30BaTeIbHOM
MOJITOTOBKH, B TOM YHUCJIC H MATEMaTHIECKOM.

OT0 00YCIIOBIEHO TEM, UTO B HAIIM JIHU PACTET YKCIIO Ipodeccuil, CBsI3aHHBIX C HETIOCPECTBEHHBIM
NPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, B TEXHOJOTHUECKUX 001aCTIX, U TaKe B
ryMaHHUTapHbIX cpepax. Takum 00pa3oM, Kpyr MIKOJIBHUKOB, IJIs1 KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM MTPEIMETOM, PACIIHPSICTCS.

[IpakTuueckast Moje3HOCTh MaTEMATUKU O0YCIOBIIEHA TEM, UTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTaIbHBIE CTPYKTYPBI HAIIIETO MUPA: IPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOIICHHUS OT
MPOCTEUIINX, YCBAUBAEMBIX B HEITOCPEICTBEHHOM OMBITE, /IO JOCTATOYHO CIOKHBIX, HEOOXOAMMBIX JIJIs
Pa3BUTHSI HAYYHBIX U IPUKIIAIHBIX UeH. be3 KOHKpEeTHBIX MaTeMaTHYEeCKUX 3HAHUH 3aTPyJHEHO IOHUMaHHE
MIPUHITUIIOB YCTPOICTBA U MCIIOJIb30BAaHHSI COBPEMEHHOM TEXHUKHU, BOCIPUATHE U UHTEPIIPETALINS
pa3zHoo0pa3HON coluanbHON, SKOHOMUYECKOM, MOTUTHYECKON nH(popManuu, Mano3(PeKkTUBHA TOBCETHEBHAS
MpaKTUYecKast IesITeIbHOCTh. KakIoMy 4eloBEKYy B CBOEH YKH3HH MPUXOJUTCS BBITIOIHATH PACUETH U
COCTABIISAITh AJITOPUTMBI, HAXOUTH U TIPUMEHSATH (POPMYIIBI, BIaIETh MPAKTHUYECKUMH MTPHEMaMHU
reOMETPHUECKUX N3MEPEHUH U MTOCTPOSHHIA, YNTaTh HH(POPMAIINIO, TIPEICTABICHHYIO B BUIE TaOJIHII,
IMarpaMM # rpaduKoOB, )KHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4alHBIX COOBITHIA.

OAHOBPEMEHHO C pacHIMpeHueM cep MPUMEHEHHsI MaTeMaTHUKU B COBPEMEHHOM 00111ecTBe BCE Ooiee
Ba)XHBIM CTAaHOBUTCSI MaTEMATUYECKUIA CTHITb MBIIIJICHUS, TIPOSIBIISTIOLIMIACS B ONPEIeIEHHBIX YMCTBEHHBIX
HaBBIKax. B mporecce n3ydeHnst MAaTeMaTUKH B apceHall MPUEMOB M METO/IOB MBIIIUICHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCSI MHAYKIINS U JeAYKLUs, 0000IIeHNEe U KOHKPETU3ALsl, aHAJIU3 U CUHTE3,
KJIacCU(pUKalKs U cCUCTeMaTu3alus, abctparupoBanye u ananorus. OObeKTbl MaTeMaTHYECKUX
YMO3aKITIOYCHUH, TTPaBIiia UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHHU3M JIOTHUECKUX TOCTPOCHHH,
CIIOCOOCTBYIOT BBIPA0OTKE yMEHUST OPMYIHPOBATH, 0OOCHOBBIBATH M TOKA3BIBAThH CYXKICHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIUIEHUE. Beaymias poib MpuHAIISKUT MaTeMaTHKe U B (JOPMHUPOBAHUHT
ATOPUTMUYECKON KOMIOHEHTHI MBIIIJICHUS U BOCIUTAHUU YMEHHUH JIEHCTBOBATH 110 33IaHHBIM aJITOPUTMaM,
COBEPIIIEHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATh HOBHIE. B miporiecce pereHus 3a1a4 — OCHOBOW y4eOHOM
JESTEeTHbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAK)Ke TBOpUYECKas U PUKJIIAIHAS CTOPOHBI
MBIIUTICHUSL.

OOyuenne MaTeMaTHKE JaE€T BO3MOXKHOCTb Pa3BUBaTh Y 00y4JaroUMXcs TOUHYIO0, PAlMOHATBHYIO U
MH(OPMATHUBHYIO peyb, YMEHUE OTOMPATh HanboJee MOIXO0 ISAINE SI3bIKOBbIE, CHMBOJIMUYECKHE, TpaduyecKue
CpeACTBa /ISl BRIPAKCHHS CYXKJICHUH M HATJISITHOTO WX MPEICTABIICHHS.

Heo0xo1uMbpIM KOMITOHEHTOM OOIIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUHU SBJIIETCS 00IIee 3HAKOMCTBO



C METO/IaMH MMO3HAHUS ACUCTBUTEIBHOCTH, MPEACTABICHUE O IPEIMETE U METO/IaX MaTEMaTUKU, UX OTINYHI
OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00 0COOEHHOCTSX MPUMEHEHHUsI MaTeMaTHUKHU JJIs
pellIeHrs HayYHBIX U MPUKJIaJHbIX 3a1a4. Takum o0pa3oM, MaTreMaTudeckoe 00pa3oBaHUE BHOCUT CBOM BKJIAJ]
B (hopmupoBaHue 0011Iel KyJIbTypbl YeIOBEKa.

N3ydyeHne MaTeMaTHKHU TaKXe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA, TOHUMAaHHUIO KPACOThI
Y U3AIIECTBA MATEMAaTUYECKUX PACCYKICHUMN, BOCTIPUSATUIO TEOMETPUUYECKUX (POPM, YCBOCHUIO UJIEU
CUMMETPUHU.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaTteMaTHKy yKe 3aTeM YUUTh HaJI0, YTO OHA YM B MOPSJOK MPUBOAUTY, — MHCAJ BEIMKUIA PYCCKHI
yaeHbld Muxann BacunbeBuu JIoMoHOCOB. M B 3TOM COCTOMT OJTHA U3 JIBYX IIeJIeld 00yUCHHS TEOMETPUHU KaK
COCTaBHOI YaCTH MaTeMaTUKH B LIKOJIe. DTOM LIeJIN COOTBETCTBYET JOKa3aTelbHasl TMHUS MPEero1aBaHus
reomerpun. Crenyst mpencTaBieHHON paboyeil mporpaMmme, HaurHasl ¢ CEbMOT0 KJlacca Ha YpOKax reOMETPHH
0Oy4aroluics yYUTCs MPOBOJUTH JI0Ka3aTeIbHbIE PACCYKIEHUS, CTPOUTH JIOTHYECKHE YMO3AKIIOUCHHUS,
JIOKa3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTP MPUMEPHI K JTOKHBIM, IPOBOJIUTH PACCYKICHUS OT
«MIPOTUBHOTOY», OTIIMYATh CBOMCTBA OT MIPU3HAKOB, (POPMYIHPOBATH OOpATHBIE YTBEPKACHUS. Y UCHUK,
OBJIAJICBIINI UCKYCCTBOM PacCykAaTh, OyAeT MPUMEHITH €T0 U B OKPYKAIOIICH KU3HU.

Kak nucan reometp u nenaror Mrops @enoposuy llapeiru, «101pMu, IOHUMAIOUIUME, YTO TaKOE
JI0Ka3aTeNbCTBO, TPYIHO U 1a)K€ HEBO3MOXKHO MAaHUMIYJIMPOBaTh». 1 B 3TOM COCTOUT BaKHOE BOCIIUTATEILHOE
3HaYEHUE U3yYCHHS T€OMETPHUH, MPUCYIIIEe UMEHHO OTEYECTBEHHON MaTeMaTndyeckoi mkosie. BmMecte ¢ tem
aBTOPBI IPOTPAMMBI MPEJOCTEPETAIOT YUUTEIS OT U3JIMIIHETO PopMalii3Ma, OCOOCHHO B OTHOIICHUU Haval U
ocHoBaHu# reometpun. Opaniry3ckuii marematuk Kan J[pbe1oHHE 110 3TOMY MTOBOJY BbICKa3aJics Tak: «HTo
KacaeTcsl IeJTMKATHOM MPOoOIeMbl BBEJICHUS «aKCHOM», TO MHE Ka)KETCsl, YTO Ha MEPBBIX MOpax HYKHO BOOOIIE
n30eratb MPOU3HOCUTH CaMo 3TO clI0BO. C APYyroii xe CTOPOHBI, HE CIIEAYET YIYCKaTh HU OJTHOM BO3MOKHOCTH
JaBaTh MPUMEPHI JIOTHYECKUX 3aKITIOUYCHHM, KOTOPBIE Kya B OOJbIICH Mepe, YeM HJies aKCUOM, SIBIISIFOTCS
VMCTUHHBIMU U €JUHCTBEHHBIMU JABUTATEIIIMU MAaTEMaTHYECKOTO MBILIJICHUS.

Bropoii nenbio n3ydeHusi TeOMeTpUH SABISETCSA UCIIONb30BAHNE €€ KaK MHCTPYMEHTA MPHU PEIICHUH KaK
MaTeMaTUYeCKUX, TaK U MPAKTUUYECKUX 3a/1a4, BCTPEYAIOUIUXCS B peasIbHOM KU3HU. OKOHUMBIIHUNA KypC
T€OMETPUHU HIKOJIBHUK JIOJIKEH OBITh B COCTOSIHUU ONPEACTUTh TeOMETPUUECKYI0 (PUTYpy, OMHCAaTh CIOBAMH
JAHHBINA 4epTEX WM PUCYHOK, HAMTH TIJIOMIAIb 3eMETTFHOTO Y4acTKa, pacCUuTaTh HEOOXOAUMYIO AITUHY
OTNITOBOJIOKOHHOTO Ka0eJst Uil TpedyeMble pa3Mephl Tapaxka Uit aBTOMOOUIIS. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTEINbHAS JIMHUS B U3YUYEHUH T€OMETPUH B 1IKoJIE. J[aHHAs MpakTU4ecKas TMHUS SBIIIETCS HE MEHEe
BakHOI, yem nepBasi. Emé [InaTon mpennuckiBai, 4tods! «rpaxaane [IpekpacHoro ropoga Hu B KOEM Ciiydae
HE OCTaBJISUIM T€OMETPHIO, BeJlb HEMATIOBAXHO Jake MOO0YHOE €€ MPUMEHEHHE — B BOGHHOM JIeJie Ja,
BIIPOYEM, U BO BCEX HAayKaX — JUIsI IyUIIETO UX YCBOSHUS: MBI BeJlb 3HAEM, Kakasi OeCKOHEeUHas pa3HUIIa
CYILIECTBYET MEXIY YEIOBEKOM MPUYACTHBIM K T€OMETPUU U HEMTPUYACTHBIMY. J1JIs 3TOTO yUUTEIIO
pEKOMEHIyeTC sl MOAOUPaTh 3a1a4u MPAKTUYECKOTO XapaKkTepa i pacCMaTPUBAEMBIX TEM, YUUTh JeTeil
CTPOUTh MATEMATHUUYECKUE MOJIETU PEATIbHBIX JKU3HEHHBIX CUTYallui, IPOBOAUTH BEIYMCICHUS U OLIEHUBATD
aJIeKBaTHOCTD MOJYYEHHOTO pe3yibTara. KpaliHe Ba)KHO MOAYEPKUBATH CBS3U T€OMETPUU C APYTUMHU
peIMeTaMu, MOTUBHPOBAThH UCIIOJIB30BATh ONPEACTICHUS TeOMETPUIECKUX (DUTYp U TTOHATHH,
JIEMOHCTPHUPOBATh MPUMEHEHHE MOTYICHHBIX YMEHHI B (PU3UKE U TEXHUKE. DT CBSI3U HAauOOJIee IPKO BUIHBI
B TeMax «BekTopb», « [puroHomMeTpudecke COOTHOIIEHUs», «MeToj koopaunat» u «Teopema [Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
Cornacno yueOHOMY IU1aHy B 9 kiacce u3yuaercs yueOHblit Kype «I” eoMeTpHsi», KOTOPBIi BKIIOYAET
CIIeIYIOIINE OCHOBHBIE pa3ziesbl coaepkanus: «I'eomerpuueckue GpUrypsl 1 ux cBoiicTBay, «M3mepenue

rCOMCTPHUYCCKUX BCIUYHUH», 4 TAKIKEC ((I[eKapTOBBI KOOpAWHATHI HA TIJIIOCKOCTH Y, ((BGKTOPBI)), <<I[BI/DKCHI/ISI



iockoct» U «lIpeoOpazoBanust mogoOus». YUeOHBIH IUIaH MpeIyCMaTPUBAET H3yYCHHUE TEOMETPHUU Ha
0a30BOM ypOBHE UCX01s U3 68 yu4eOHBIX YaCOB B yUeOHOM TOY.



COJAEP)KAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, Tanresc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYIIbI
MIPUBEICHHUS.

Pemenue TpeyroiabHuKoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PellieHne mpakTH4ecKuX 3aj1ad ¢
UCIOJIb30BaHUEM TEOPEMbl KOCUHYCOB M TE€OPEMbI CHHYCOB.

[Tpeo6pazoBanue nonodus. [logodue cOOTBETCTBEHHBIX 2JIEMEHTOB.

T eopema o0 mpou3BeCHUH OTPE3KOB XOP/, TEOPEMBI O IPOU3BEICHUHN OTPE3KOB CEKYIIUX, TEOpEMa O
KBaJipaTe KacaTeabHOM.

Bekrop, nirHa (Mo1ysib) BEKTOpa, COHANPABICHHBIE BEKTOPDI, IPOTHUBOIIOIOKHO HAIIPABIEHHBIE BEKTOPBI,
KOJUJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMK HaJ BeKTOpamu. Pa3znoxkeHue BeKTopa Mo JAByM
HEeKoJUTMHeapHbIM BekTopaMm. KoopauHats! BekTopa. CkaiasipHOe MPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
HAXOXJICHUS JUIUH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA TUIOCKOCTH. Y paBHEHUS MPSIMON U OKPY>KHOCTU B KOOpAMHATAX, IIEpeceUeHre
OKPY>KHOCTEH U NMpsAMBIX. MeTo/1 KOOpJMHAT U €ro MpUMEHEHHUE.

[IpaBunbHBIE MHOTOYTONIBHUKH. J[7MHA OKpY)HOCTHU. ['pajiycHast U paiuaHHasi Mepa yriia, BEIYUCICHHUE
JUIMH OyT OKpy>kHOcTel. [lnomane kpyra, cekTopa, CerMeHra.

JIBuKeHMsI TITIOCKOCTU U BHYTPEHHUE CUMMETpHUH GUTyp (dJeMeHTapHble npecTaBienus). [lapannensHbiid
nepenoc. [ToBopoT.



IVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoenune yue6HOTro Kypca «I' eoMeTpusi» 10JKHO o0ecreunBaTh JOCTHKEHHE Ha YPOBHE OCHOBHOTO
o0uiero 00pa3oBaHus CIEIYIOMIMX JMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpamMMbl yueOHOro Kypea «I” eoMeTpus» XapaKTepU3yroTCs:

I[MaTpuoTHyeckoe BoCIUTAHHE:

MPOSIBIICHUEM HHTEpEca K IPOILUIOMY M HACTOSIIEMY POCCHIICKOM MaTeMaTUKU, IEHHOCTHBIM OTHOLICHHEM
K JIOCTHKEHHUSIM POCCUMCKHX MaTeMaTHKOB U POCCUHCKON MaTeMaTH4YEeCKOW IIKOJbI, K UCIIOJIb30BAHUIO ATUX
JOCTHKEHHH B IPYrHX HayKax U MPUKIAIHBIX cepax.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEH TpakJaHUHA U peali3alliy ero Ipas, MPeICTaBICHUEM O
MaTeMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, BICHUH, IPOLIETYP TPasKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K 00CYKICHUIO STUYECKUX MPOOIIeM, CBSA3aHHBIX C
MPAKTUYECKUM NMPUMEHEHUEM JOCTUKEHUM HayKH, OCO3HAHUEM BaKHOCTH MOPAJb- HO-3THUYECKHUX
MPUHIIUIIOB B AESITEIBHOCTH YUEHOTO.

Tpynosoe BociuTaHue:

YCTaHOBKOM Ha aKTMBHOE yYacCTHE B PEIICHUH MPAKTUYECKHUX 33a]]a4 MaTeMaTHUeCKON HapaBIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTUYECKOT0 00pa30BaHUS HA MPOTSKEHUH BCEH )KU3HU JIJISl YCIEIITHON
npoecCHOHANBEHOM e TENIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUI;

OCO3HAHHBIM BEIOOPOM U MMOCTPOSCHUEM UHANBHUAYAIBHON TPACKTOPHH 00pa30BaHU U dKU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHUE!

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTE€TUYECKOMY BOCTIIPUATHIO MaTeMaTHUYEeCKUX 0OBEKTOB, 3ajad,
pelIeHui, pacCyKICHH; YMEHUIO BUAETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAIINeH B IESITEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HaY4HBIX MPEACTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YENIOBEKA, MPUPOJIbI U OOIIECTBA, TOHUMAHHEM MaTEMaTHUYECKON HAYKH Kak
cdepbl 4eTOBeUeCKOH 1eaTeIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIS pa3BUTHSI LIUBUITU3ALINN;

OBJIaJICHUEM SI3BIKOM MaTEMAaTHKU U MaTeMaTHYECKOW KyIbTYpOi Kak CPeICTBOM MO3HAHUS MUPA;

OBJIaJICHUEM MPOCTEUIITIMH HaBbIKAMU MCCIIEIOBATENIbCKON AESITETbHOCTH.

du3nyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPhI 310POBbSI H IMOIMOHAIBHOTO 0JIArONMOTyYHsl:

TOTOBHOCTBHIO MPUMEHSATH MaTeMaTHUYECKIE 3HAHUS B HHTEPECAX CBOETO 3/10POBbsI, BEIEHUS 37J0POBOTO
o0pa3a )XM3HH (310pOBOE MUTaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, peTylspHas Gpuandeckas
AKTHUBHOCTH);

c(hOpMHPOBAHHOCTHIO HaBbIKa pe(ICKCUH, MPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO ke MpaBa
JPYTOro 4e0OBeKa.

JK0JI0rn4ecKoe BOCIIUTAHME:

OpHUEHTAaIlMel Ha MPUMEHEHNE MAaTeMaTUYeCKUX 3HAHMI [Tl PEIICHHUS 3a/1a4 B 00JIACTH COXPAHHOCTH
OKpYKaroIlel Cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U OIIEHKH X BO3MOKHBIX TOCIEACTBUN /IS OKPYKAIOIIEH
CpeIibl;

OCO3HaHHEM TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U MyTel HX pelieHus.

JInuHoCTHBIE pe3yJIbTaThl, 00eceYnBaIoIINe AANTALIHIO 00y4aI0IIEerocs K M3MeHAI0INMCs
YCJI0BUAM COLMATBHONH M IPUPOAHOM Cpeabl:

— T'OTOBHOCTBHIO K ,Z[eflCTBPISIM B YCJIOBUAX HGOHpGI[eJIéHHOCTI/I, IMMOBBIIIICHHUIO YPOBHHA cBOeCH



KOMIIETEHTHOCTHU Y€pe3 IMPAKTUYECKYIO JEATEIbHOCTD, B TOM YUCIIE YMEHUE YUUTHCS y IPYTUX JIIOACH,

HpI/IO6peTaTI> B COBMECTHOM ACATCIIbHOCTH HOBBIC 3HAHUS, HABBIKW U KOMIICTCHIIUN U3 ONIbITA APYTHUX;

— Heo0X0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Kciie GOpMYyIUPOBATH UJECH, TOHITHS,
TUIOTE3bI 00 00BbEKTaX U SIBICHUSX, B TOM YHCJIE paHEEe HE U3BECTHBIX, OCO3HABATH JEUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOMNI KOHTPMEP, KOPPEKTUPOBATH MPHHUMAEMBIE PEIICHUS U HCTBUA, POPMYIUPOBATH U
OLIEHUBATh PUCKH U TOCIEACTBUS, JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPaMMbl yu4eOHOTO Kypcea «I” eoMeTpus» XapaKTepu3yrTCs
OBJIA/ICHUEM VHUBEPCANbHBIMU NO3HABAMENIbHBIMU OCUICTNEUAMU, YVHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU
O0elcmeusamMu U YHUBEPCANbHbIMU PE2YIAMUGHBIMU OeliCMBUIMU.

1) Vhusepcanvnvle nosnasamenvhsle deiicmeus obecnevusarom Gopmuposanue 6a3068bix KOSHUMUBHBIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOZHAHUL OKPYACAIOWe20 MUPA, NPUMEHEHUE T0SULEeCKUX,

uccne0o8amenbeKux onepayuti, yMeHuti pabomamas ¢ ungopmayueti).

Ba3oBkle Jlornyeckune a1efcTBUA:

— BBIABJIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB, IOHATHUH,
OTHOIICHUN MEXTy IOHATUSAMHE; (POPMYITHUPOBATEH ONPEACICHHS TIOHATHIA; YCTAHABIMBATD CYIIECTBECHHBIH

IMpHU3HAK KJIaCCI/I(i)I/IKaIII/II/I, OCHOBaHUA JJIA O606HICHI/I$I M CPABHCHUA, KDUTCPHUU ITPOBOJUMOI'O aHAJIN3a,

— BOCIIPUHUMATDb, (I)OpMYJ'II/IPOBaTL u Hp606paSOBBIBaTB CYXKACHUA: YTBCPAUTCIIbHBIC U
OTPULATCIIBHBIC, CAMHUYHBIC, YaCTHBIC U O6H_II/IG; YCJIOBHBIC;

— BBIABJISATh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U IPOTUBOPEUHS B (paKTax, JaHHbIX,
HaOJIIO/IEHUSAX U YTBEPKACHUSIX; IPEeIaratb KpUTEpUH AJisl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

— JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIIOUEHHUI, YMO3AKIIFOUEHHH 110 aHAJIOTUH;

— pa30upath J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKAEHUH (IIPSIMbIE U OT IPOTUBHOTO), IPOBOJUTH
CaMOCTOSITENIbHO HECTIOKHBIE JOKa3aTeIbCTBA MaTEMaTHUECKUX (PaKTOB, BBICTPAUBATh apTyMEHTAIIHIO,

MIPUBOJIUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOUpaTh crioco0 pernieHus yaeOHo! 3a/1a4un (CpaBHUBATH HECKOJIBKO BApUAHTOB pEIlIEHUs, BEIOUPATh
HaunboJee MOAXOJAIMUN C yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBble ncciegoBaTeLCKHueE JeHCTBUA:

— HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUs; (OPMYIMPOBATH BOIPOCHI,
¢bukcupymome IpoTUBOpeUre, IpodiieMy, CaMOCTOSATENBHO YCTaHABIMBATh HICKOMOE U JIaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

— TPOBOJUTH MO CAMOCTOSTEILHO COCTABJICHHOMY IIaHY HECJIOXHBIN SKCIIEPUMEHT, HEOOJIbIIIOE
UCCIIEIOBAaHKE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MEXIy COOOH;

— CaMOCTOSITETILHO (POPMYJIHPOBATH OOOOIIEHUS U BBIBOIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOICHNS, UCCIICJIOBAHUS, OI[CHUBATH JIOCTOBEPHOCTD TOJIYUYCHHBIX PE3YyJIbTaTOB, BEIBOJIOB U
0000I1IeHHI;

— HPOTrHO3UPOBATH BO3MOXHOC PA3BUTHEC MIPOLECCA, 4 TAKIKE BBIABUTaTh IPCAIMIOJIOKECHUA O €TI0



Pa3BUTHU B HOBLIX YCJIOBUAX.

Pabora ¢ nnopmanmeii:

— BBIIBJIATH HEAOCTATOYHOCTh U M30BITOYHOCTh HH(OPMAITUHU, JaHHBIX, HEOOXOUMBIX JIJIS PEIICHHS
3aJa4u;

— BBIOMpATh, AHAIM3UPOBATH, CUCTEMAaTU3UPOBATh U UHTEPIPETHPOBATH HH(POPMAITUIO Pa3THUHBIX

BUJIOB U ()OPM IPEICTABICHHUS;

— BbIOMpaTh hopMy NpeacTaBiIeHus] HHPOPMAIMK U WILTIOCTPUPOBATH PEIaeMble 3aa4l CXEMaMH,
ararpaMMaMu, HTHOM rpadukoil 1 uX KOMOWHAIMSIMU;

— OLEHHMBATh HAAEKHOCTh MH(POPMALIUHU TI0 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HITH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENHHO.

2) Vuueepcanvhvle KOMMYHUKAMUGHBLE OCliCMBUS 00eCneuusaom chopMupo8anHOCMb COYUATbHBIX
HAaBbIKO8 00Y4aAOUWUXCAL.

Oo01menne:
— BOCHpI/IHI/IMaTL nu Q)OpMYHHpOBaTB CY)KI[CHI/IH B COOTBCTCTBHUHU C yCJIOBI/IﬂMI/I U OeiisiMu O6HI€HI/I$I;

SICHO, TOYHO, 'PAMOTHO BBIPAXXAaTb CBOXO TOYKY 3PCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX, JaBaTh

IMOsAACHCHUA 110 X004y PCIICHUA 3ada4u, KOMMCHTUPOBATDH HOJIy'-IeHHBH\/JI PE3yibTaT,

— B XO0A€ O6cy)K,I[€HI/IH 3a1aBaTh BOIIPOCHI 11O CYIICCTBY O6CY)KI[3€MOI>1 TCMBI, HpO6JI€MLI, pemaeMoﬁ
3aa4y, BbICKA3bIBATb NACHU, HALICJIICHHBIC HA IIOUCK PCHICHUS; COIIOCTABIIATL CBOU CYKACHU C

CYXKACHUAMU NPYIUX YUACTHHUKOB JUaliora, 06Hapy>KI/IBaTB pasiniuc U CXoaCTBO HO3I/ILII/II7I; B KOppCKTHOfI

dbopme hopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHUS;

— MPEICTABIATh PE3YNbTAThI PEIICHMS 3a]a4M, SKCIIEPUMEHTA, UCCIEOBAHUs, IIPOEKTA;
CaMOCTOSITENTLHO BBIOUPATh (pOPMAT BBICTYIUICHUS C YIETOM 3aj1ad MPE3eHTAIlMN M OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBo:

— IHOHHUMAThb U UCIIOJIb30BATh MPEUMYIICCTBA KOMaHIHOH 1 I/IH,[[I/IBI/I,[[yaHBHOfl pa6OTBI I[IpU pCHICHUHA
y‘{e6HLIX MATCMAaTHYCCKHUX 3a1a4,

— MPUHUMATH LEJIb COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIUI0 COBMECTHOM paboThI,
pacrnpenensaTb BUAbI paboT, 10roBapuBaThCs, 00CYKIaTh MPOIIECC U pe3yabTaT paboThl; 00001aTh
MHEHUSI HECKOJIbKHX JTFOJICH;

— y4acTBOBAaTh B IPYIIOBBIX (hopMax padboThl (00CYKIeHHS, 0OMEH MHEHUSIMU, MO3TOBbIE IITYPMBI U
ap.);
— BBIIOJHATH CBOIO YacCTh pabOThl U KOOPJAUHUPOBATH CBOU JAEHCTBUS C JPYTUMHU WIEHAMU KOMaH/Ibl;

— OIIEHMBATh KaueCTBO CBOET0 BKJIaJa B 0OIIMI IPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aWMOJEHCTBUA.

3) Vuueepcanvhuvie pecynamuensie Oeticmaus obecneuusaom Gopmuposanue CMblCl08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranmn3anus:

CaMOCTOSATCIIbBHO COCTABJIATD IUIAH, AJITOPUTM PCHICHUS 3a1a9U (I/IHI/I €ro ‘-IaCTB), BBIGI/IpaTL CIIoco0 pCIICHUA

C Y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBAThH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb:

— BIJIQJCTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIECCa U pe3ysibTaTa PeIICHHS



MaTeMaTHUEeCKOM 3aJIauH;

— TpeIBUIETh TPYIHOCTU, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUH 3a]]a4ul, BHOCUTh KOPPEKTHBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAlJICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

— OLICHUBATh COOTBETCTBHE PE3yJIbTaTa JACSITEILHOCTU IMOCTABICHHOM 1IEJIU U YCIOBUSM, OOBSICHATh
MPUYMHBI JOCTHIKEHUS WM HETOCTHKCHUS 1IEJIH, HAaXOJUTh OIIMOKY, TaBaTh OIICHKY MIPHOOPETEHHOMY

OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenne yaebHoTo Kypca «I” eomeTpusi» Ha ypOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMs JOIKHO
o0ecreynBaTh JOCTHXKEHHUE CIEAYIOUINX MPEAMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB:

— 3HaTh TPUrOHOMETpHUUYECKUEe (YHKIIUU OCTPHIX YIIIOB, HAXOIUTH C UX MOMOIBIO Pa3INYHbIe
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOIbHHUKA («peLIeHUE MPSMOYTOJIbHBIX TPEYroJbHUKOBY). HaxomuTs (¢
MTOMOMUIBIO KaJbKYJIATOPA) ATUHBI U YIIIbI 111 HETaOIMYHBIX 3HAYCHUIA.

— Tlomp3oBaThes Q)OpMYHaMI/I IMPUBCACHUSA 1 OCHOBHBIM TPUT'OHOMCTPHUYCCKUM TOXICCTBOM JIA

HaXO0XJICHUA COOTHOIIICHHUH MCKAY TPUTOHOMCTPUUCCKUMU BCINYNHAMMU.

— Hcnonp3oBaTh TCOPEMbI CHHYCOB U KOCMHYCOB JISI HAXOXKIACHUA PA3JIMYHBIX 3JICMCHTOB
TPEYroJIbHUKA (<<pemeHHe TpCYI‘OJ'IBHI/IKOB»), IMPUMCHATD UX IIPHU PCIICHHUU I'COMCTPHUUCCKUX 3a1a4.

— Bnagers noHsATHSIMU npeo6pa30BaHH$1 HO,I[O6I/IH, COOTBCTCTBCHHBIX 3JICMCHTOB HOI[O6HBIX (i)I/Il"yp

— Ilonb30Barbes cBoiicTBaMU OA0OUS POU3BOJIBHBIX (DUTYP, YMETh BBIYMCIIATH JUIMHBI U HAXOUTh

yIibl y 1oA00HBIX Guryp. IlpuMenaTs cBoiicTBa moA00us B IPaKTUYECKUX 3a/1adax.
— VYMeTh NpuBOAUTH IPUMEPHI TOT0OHBIX (PUTYp B OKPYKAIOIIEM MUDE.

— Ilonb3oBaThbes TCOpEMaMHU O IMPOU3BCACHHUUN OTPE3KOB XOPJ, O IPOU3BECACHHUU OTPE3KOB CCKYIIUX, O
KBaapare KacaTellbHOM.

— Tlomp3oBaThes BCKTOpaMH, IOHUMATh UX FGOMCTpI/ILIeCKI/Iﬁ n (1)I/ISI/I‘ICCKI/II71 CMBEIC]I, IPUMCHSTH UX B

pELIEHNN TeOMETPUYECKUX U (PU3HUECKUX 3ajau.
— IIpuMeHsTH CKansipHOE NMPOU3BEICHUE BEKTOPOB JUIsl HAXO0XKACHUS JJIVH U YTJIOB.

— Tlomp3oBaThes MCTOJOM KOOPpAMWHAT Ha IJIOCKOCTH, IPUMCEHATH €0 B PCIICHHUU 'COMCTPHUYCCKUX U

IMPAKTUYCCKUX 3a1a4.

— Bnaners NOHATHAMU IPAaBUILHOTO MHOTOYTIOJIbHUKA, JUTMHBI OKPYKHOCTH, IJIMHBI 1YTH OKPYKHOCTHU
Y paJuaHHON MEPBI YIJIa, yMETh BBIUNCIIATH IUIOIAAb KPYTra U €ro 4acTe.

— IIpuMeHATH oy4eHHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

— Haxoauts ocu (MM LEHTPbl) CUMMETPUH PUTYP, IPUMEHATDH ABUKEHUS IFIOCKOCTH B MPOCTEUIIINX
cllyyasx.

— IIpuMeHsTH NONTy4YEeHHbIE 3HaHKSI HAa IPAKTUKE — CTPOUTh MAaTEMaTUUECKUE MOAEIN AJIs 3aa4

peanbHOM KU3HU M IPOBOJIUTH COOTBETCTBYIOIINE BEIYUCICHHS C IPUMEHEHNEM 1101001 U
TPUTOHOMETPHUYECKUX (PYHKIUHU (TI0JIB3YSCh, I/Ie HEOOXOIUMO, KAIBKYIIATOPOM).



TEMATHYECKOE IINIAHUPOBAHUE

Ne HanmenoBanue pasiesioB i TeM IPOrpaMMBl Jlara Buxbt Buabi, popmbl DsieKTpoHHbIe (HHPPOBbIE) 00pa3oBaTeIbHBIE
KosmiecTBo yacoB
n/n H3ydeHHnst e TeIbHOCTH KOHTP OIS pecypeni
BCero
KOHTPOJIbHBIE NpaKTHYeCKHe
padoTbl pa6oTsl
Pasjen 1. Tpuronomerpus. Teopembl KOCHHYCOB M CHHYCOB. PelieHne TpeyrojibHUKOB.
il (Onpenenenue TpuroHoMeTpudeckux (pyHkuuii yriaos ot 0° go 180°.
[KocuHyc 1 CHHYC IIPSIMOTO H TYIOTO yIia.
1.2
1.3.
Teopema kocuHycoB. (OG00IIEHHAs) TeOpeMa CHHYCOB (C paJiyCOM OIMHMCAHHOW OKPYKHOCTH).
1.4. HaxosxieHue 1IMH CTOPOH U BEJIMYHMH YIJIOB TPEYTOJIbHUKOB.
1.5. DopMyIIa IUIOMAAH TPEYTOJIbHUKA Yepe3 JABE CTOPOHBI H YTOJI MKy HUMH.
1.6. DopmyiIa IIOLAH YETHIPEXYTOIBHUKA YePEe3 ero JUArOHAIU H YIOJl MEK/IY HHUMH.
1.7. TIpakTHUEeCKOE MPHMEHEHHE JOKa3aHHBIX TEOPeM
Toro no paszaeiny
16
Paznen 2. [IpeodpazoBanue nogodusi. MeTpuieckue COOTHOLIEHHUSI B OKPY/KHOCTH
2.1. Ilonsitie 0 npeobpa3oBaHUMU OAOOHUS.
2.2. COOTBETCTBEHHBIC JIEMEHTBI OJOOHBIX (GHUTYD.
2.3.
Teopema 0 MPOU3BEACHHH OTPE3KOB XOPJI, TEOPEMa O MPOU3BEACHHHI OTPE3KOB CEKYIINX, TeOpeMa O
KBApaTe KacaTeJbHOI.
2.4. [IpuMeHeHne B pEIIeHNH TeOMETPHYECKHUX 3a/1a4
Toro no pasjeny
10
Pa3pen 3. BekTopsi
3.1. (OrnpejieneHre BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, YMHOJKEHHE BEKTOPA HA YHCIIO.
3.2 Du3nvecKuii 1 FeOMETPHUUECKUI CMBICT BEKTOPOB.
3.3. [PaznokeHre BEKTOPA IO JBYM HEKOIIMHEAPHBIM BEKTOPAM.
3.4. KoopanHats! BeKTOpa.
3.5. CKaisipHOE TIPOU3BEJICHHE BEKTOPOB, €r0 MPUMEHEHHE JUIsl HaX0XKICHHUS JUTHH U YTIIOB.
3.6. Perienne 3a1a4 ¢ MOMOIIBIO BEKTOPOB.
3.7. TIpuMeHeHre BEKTOPOB JUIs PEIICHHS 3a1a4 KHHEMATHKH U MEXaHHKH




Htoro mo pasaeny:

12

Pa3neu 4. lekapToBbI KOOPAHHATHI HA IJIOCKOCTH
4.1. JleKapTOBbI KOOPAWHATHI TOYEK HA IIOCKOCTH.
4.2. YpaBHEHHE NPAMOH.
4.3.

Vr10Boi K03 GUIMEHT, TAHICHC YI7Ia HAKJIOHA, TapajlIe/IbHbIC M MEePICHNKYISPHbIC IIPsMbIE.
4.4. YpaBHEHHE OKPYKHOCTH.
4.5. HaxoxieHne KOOPANHAT TOYEK MePEeCeUeH sl OKPYKHOCTH U MPSIMOI.
4.6. MeTo/1 KOOPAHHAT IPU PELICHUH IT'€OMETPUYECKUX 3a/a4.
4.7. crionb30BaHKE METO/Ia KOOPIMHAT B MPAKTHYECKHUX 3aauax
Hroro mo paszeny: 9

Pasnen S. IIpaBuiibHbIe MHOTOYT0JIbHUKH. JITHHA OKPY/KHOCTH M II0IIAAb KPyra. Berunciienne miiomanei

5.1. [IpaBUIIbHBIE MHOTOYTOJbHUKH, BBIYMCICHUE UX DIIEMEHTOB.
5.2. Uncino P u JUIHHA OKPY)KHOCTH.

5.3. Jli1MHa 1yru OKpY>KHOCTH.

5.4. PanuanHas Mepa yria.

5.5. [Lnomans Kpyra 1 ero 31eMeHTOB (CeKTOpa M CErMEHTa).

5.6. Borumciienne mwiomazieii Guryp BKIIOYAIONMX JJIEMEHTBI Kpyra.

Toro no pasaeny:

8
Paznesa 6. /[BH:keHHSI IOCKOCTH
6.1. [loHsITHE O IBM)KEHUU IIIOCKOCTH.
6.2. [lapanienpHbIi MepeHoc, MOBOPOT U CUMMETPHS.
6.3. (OcH 1 [IEHTPBI CHMMETPHH.
6.4. [IpocTeiime NpUMEHEHHs B PEILICHHH 33/1a4.
Toro no pasjeiny: 5
Pasneun 7. [loBTOpenue, 06001eHHe, CHCTEMATH3aL sl 3HAHMIH
7.1. N
TToBTOpEHNHE OCHOBHBIX MOHATHI H METOJIOB KypcOoB 7—9 KiaccoB, 0000IIeHHE 1 CHCTEMAaTH3aIHs
3HAHUH.
7.2. [IpocTeiimme reomeTprdeckue GUryphbl U UX CBOMCTBA.
7.3. I3MepeHne reoMeTpUYECKUX BEIHYMH.




7.4.

TpeyroibHUKH.

7.5. TTapasienbHble U NEPHEHANKYISIPHbIC IPSMBIE.

7.6. (OKpYKHOCTb U KPYT.

7.7. ["eomeTpHyecKue NOCTPOEHUS.

7.8. 'VIu1bl B OKPYXHOCTH. BrincanHble 1 ONMCaHHBIE OKPY/KHOCTH MHOTOYT OJIbHUKOB.

7.9. [IpsiMast ¥ OKPYKHOCTb.

7.10.  |YeTblpéXyroabHUKH. BricaHHBIE H ONHCAHHBIE YETBIPEXYTOJTbHUKH.

7.11. |Teopema ITucaropa un Hayana tpuroHoMeTpun. PenieHne oOLUMX TPEyroJbHUKOB.

7.12.  |[IpaBUIBHBIE MHOTOYTOTBHHUKH.

7.13.  |[IpeoGpa3oBaHus [IIOCKOCTH.

7.14. |dBwxenus. [Togo6ue. Cummerpus.

7.15. |[Inomaas. Beruncienue miomanei. [nomanu nogo6HeIx Gpuryp.

7.16.  |dexapTOBBI KOOPIMHATHI Ha TIIOCKOCTH.

7.17. |BeKkTOphl Ha MIOCKOCTH

Mroro mno paszuemny: 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




IHOYPOYHOE IIJTIAHUPOBAHHME

Ne Tema ypoka Kosaun4vecTBo 4yacoB JlaTa Buabi, popmbl

n/n BCETO | conTpoabnble mpakTHyeckme |1oY 1CHHHA KOHTPOJIH

padoThI padoThI

1. [[loBropenue kypca 8 kimacca |1 0 0 Y cTHBII onpoc;
[TonsiTHE BEeKTOpa 1 0 0 'YcTHBIN onpoc;
CymMa JIByX BEKTOPOB [THCEMEHHLIH

1 0 0
KOHTPOJIb;

4. 0.25 T ectupoBanue;
3aKOHBI CJI0KEHHS] BEKTOPOB. 1 0
[IpaBuio mapannenorpamMmma

5.  |BelunTaHue BEKTOPOB [uchMEeHHbI

1 0 0
KOHTPOJIb;
0.25 'YcTHBIN onpoc;

5 Cno>keHHe ¥ BBIYUTAHUE 1 0
BEKTOPOB. Pelienue 3anaqy

7. 1 0 0

CaMOOIIeHKa C
'YMHOKEHHE BEKTOpa Ha

MCIIOJIb30BaHUEM
yrcino. [I[pumenenre BeKTOpoB

«O1EeHOYHOT0
K PEIICHUION0 3aa4

TICTay;
Cpenusis TUHUS Tparneun 1 0 0 'YcTHBIN onpoc;

0.25 'YcTHBIN onpoc;

Pemenue 3a1a4 no teme 1 0
"BekTops!"

10. 1 0 0 [T1ncbMeHHBII
PaznoxeHue BeKTopa 1o JABymM KOHTPOIT,
HEKOJUTMHEAPHBIM BEKTOpaM

11. [KoopauHaTsl BEKTOpa 1 0 0 JlukTaHT;

12. 0 0 'YcTHBIN onpoc;
CBsi3b MEXIYy KOOpIAMHATAMU
BEKTOpPA M KOOPJIUHATAMH €TO
HavaJjia ¥ KOHIA

13. [Ipocreiimme 3anaun B 1 0 0.25 CaMOOILICHKA C
KOOpAnHATax UCIIOB30BAHUEM

«O1EHOYHOTO
THCTay;

14, 1 0 0 [T1cbMeHHbII
[Ipocreiimme 3ana4n B KOHTPOTTB;
KoopauHaTax. Pemenue 3agau

15. 'YcTHBIN onpoc;
YpaBHEHHE JTMHUN Ha 1 0 0

TIJIOCKOCTH




'YpaBHEHHE OKPYKHOCTH U

'Y CTHBIN onpoc;

16. _ 0
MpsiMOi
17. TecTupoBanue;
B3auMHOe pacnonoxeHue 0
NIBYX OKpPY>KHOCTEH
0.25 3ayer;
18 Perrenue 3agad mo reMe
"Meton koopauHat"
o
19. |KontposbsHas pabota Nel A KoHTpobHas
pabora;
'Y CTHBIN onpoc;
CuHyC, KOCUHYC U TaHTE€HC
20. 0
yria
21. 'YcTHBIN onpoc;
OcHoBHOE
TPUTOHOMETPHUYECKOE
TOXKIECTBO
99 DopMyJIBI TSl BBIYUCIICHUSI [TncoMeHHbIH
KOOPAWHAT TOYKU KOHTPOJIb;
23. TecTupoBanue;
T eopema o momaan
TpeyrojbHuKa. Pemienue 3aqau
24. [T eopema CHHYCOB 'Y CTHBIN OnpoC;
25. [T eopema KOCHHYCOB 'Y cTHBII 0mpoC;
0.25 I
6 PemreHne TpeyroJbHUKOB. PaKTHICCKAA
3mMepuTenbHbIe pabOThI paborta;
27. 'YcTHBIN onpoc;
Y101 MEXy BEKTOpaMH.
CxasisipHOE IPOU3BEIEHUE
BEKTOPOB
'Y CTHBIN OIPOC;
08 CxansipHO€ MPOU3BEICHUE
BEKTOPOB B KOOPJAMHATAX
29. . Y CTHBIN 0ompoc;
CBOICTBO CKaJISIPHOTO
[IPOU3BEICHNS] BEKTOPOB
30. 0.25 [T1ncbMeHHbII
Perrenue 3agad mo teMe:
"CkaysipHOE POU3BEICHUE KOHTPOJIb,
BEKTOpPOB"
o
31. [KontponpHas pabota Ne2 KoHTpobHas
pabora;
32. 'YcTHBIN ompoc;

[IpaBUIBHBIN

MHOT'OYT'OJIBHUK




33.

OKpY>KHOCTb, OTIICAaHHASI
OKOJIO MPaBUIIHLHOTO

'Y CTHBIN onpoc;

MHOTOYT'OJIbHUKA
34. 'YcTHBIN onpoc;
OKpy>XHOCTb, BIMCaHHAas B
[PaBUIHHBIII MHOTOYTOJIBHUK
35. 'YcTHBIN onpoc;
DopMyJIbl AJ1 BBIYUCICHUS
[JI0La/I1 TPABUIILHOTO
MHOTOYT'OJIbHUKA, €70 CTOPOHBI
1 paguyca BIIMCAaHHOM
OKPYKHOCTH
36. 'YcTHBIN onpoc;
Pemenne 3anay Ha
npuMeHeHHe GopMyIT IS
BBIUMCIICHUS TIJIOIIA T
MPaBUIILHOTO
MHOTOYTOJIEHUKA, €T0 CTOPOHBI
1 paauyca BIIMCAaHHOU
OKPY>KHOCTH
37. 0.25
[locTpoeHne paBUIIbHBIX lIpaxTyeckas
MHOT'OYTOJIbHUKOB paboTa;
38. |lmmHa oKpy)HOCTH 'YcTHBIN onpoc;
39. 0.25 o
JlirHa OKpY)KHOCTH. Perenne [T1ncoMeHHbIH
3agad KOHTPOJIb;
40. [Inomans kpyra Y CTHBIN 0ompoc;
41. [[Inomans KpyroBoro cekropa 'Y CTHBIN ONpoc;
42. 0.25 =
[Tnomans Kpyra u KpyroBoro [TncomennbIi
cekTopa. Pemenue 3agau KOHTPOJIb;
o
43. |[KonTposibHas paboTa Ne3 KoHTposHas
pabora;
44, 'YcTHBIN onpoc;
OToOpakeHne MI0CKOCTH Ha
ce0st
45. [TlonaTue MBMKEHUS 'Y CTHBIN onpoc;
46. |CoiicTBa ABMKEHUS YcTHBIN onpoc;
47. [Peurenue 3a7a4 Ha JBYKEHUE 0.25 [THcEMeHHbIH
KOHTPOJTb;
48. [[lapamuienbHbI epeHoc 'Y cTHBIN 0onpoc;
49. [ToBopor Y cTHBIN onpoc;
50. 0.25 T ectrupoBanue;

Perienue 3ama4d mo Teme

" IBmxenue"




o1. 1
Perrenue 3agad mo reMe CaMOOILICHKA C
n n
Apmkerue MCII0JIb30BAaHUEM
«O1€HOYHOT O
CTay;
52. I
[Ipenmer ctepeomMeTpum. 1 paKkTH4ECKad
MHoOrorpaHHuK pabora;
53. 'YcTHBIN onpoc;
[Tpu3ma: 3eMeHThl, GOPMYIIbI
00bEMa U TUIONIAAN
[MOBEPXHOCTHU
54, TecTupoBanue;
[Mapamnenenunen. O6bem tenall
55. . 1 0.25 [IpakTuueckas
CaoiicTBa nip/yr
pabora;
[apajuiesenunesa.
[Inpamuia
56. 'YcTHBIN onpoc;
Tena BpameHus: DWIMHID U 1
KOHYC
o7. |Iap u cdepa T ectupoBanue;
58. 0.25 3auer;
Perrenue 3agaud mo reme "Tena
1 TOBEPXHOCTH BpanieHus"
0.
59. |KontponbsHas pabota Ned . KoHTpobHAs
paborta;
'Y CTHBIN OIIPOC;
[ToBTOpEHNE TEMBI
60. 1
"TpeyronpHux"
61. 1 JIMKTaHT;
[loBTOpEeHME TeMbl "PaBeHCTBO
1 110]1001€ TPEeyroJbHUKOB"
62. " 'Y cTHBIN 0mpoc;
[ToBTOpeHue TeMbl "Penienne
MPSIMOYTOJIbHBIX
TPEYroJIbHUKOB"
63. 0.25
[ToBTOpEHME TEMBI 1 [IpakTrueckas
"[TapamnenbHbie TpsiMbie” paborta;
64. 0.25 TecTupoBaHue;
[ToBTOpEHNE TEMBI 1
"YeTblpexyroJpHUKH"
65. TectupoBanwue;
[TosTopenue Temsl "Ilnomann"|l
66. 1 'YcTHBIN onpoc;

[loBTOpEHME TEMBI
"Broucangas U onmrucanHas

OKPY>KHOCTB"




67.
M torosast KOHTPOJIbHASE paboTa 1 1 KoHTposbHas
N5 pabora;

68. [[logBeneHre UTOTOB TOA 1 0 0 'Y CTHBII 0TIpOC;

OBIIEE KOJIMYECTBO YACOB
[10 IIPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
Artanacsn JI.C., byry3oB B.®., Kanomiues C.b. u apyrue, ['eomerpus, 7-9 knacc, AKIIMOHEPHOE 0OIIECTBO

"UznarensctBo "[IpocBemnenue";
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

pa1 yuu py



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJOBAHMUE
OBOPYJAOBAHME VIS ITPOBEAEHUS JIABOPATOPHBIX U ITPAKTUYECKHUX PABOT



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA



