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IHHOACHUTEJIBHASA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

PaGouas mporpamma o yue6HoMy Kypcy "I'eomerpus” st oOydarommxcsi 8 KJIacCoB pa3padoTaHa Ha
ocHoBe DerepaabHOr0 TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHJApTa OCHOBHOTO 00IIero 00pa3oBaHusI ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA, MIPEIBSIBIIEMBIX K MATEMAaTHYECKOMY 00pa30BaHHUIO, U
TPaIUIHiA POCCHIICKOTO 00pa30BaHMs, KOTOPbIe 00ECTIEYMBAIOT OBJIAJICHUE KIFOUEBBIMHA KOMIIETEHIHSAMU,
COCTaBJIIONMMHE OCHOBY JIJIsl HEIIPEPBIBHOTO 00pPa30BaHUs M CAMOPA3BUTHS, A TAKXKE IIETIOCTHOCTD
OOMIEKYIBTYPHOTO, JINYHOCTHOTO U TO3HABATEIILHOTO Pa3BUTHS 00yJaromuxcs. B mporpaMMe ydareHsl uaen
u nosioxkenus: Konnenmmu pa3BuTus MareMaTiHueckoro oopasoBanus B Poccutickoit @enepanuu. B snoxy
uudpoBoit Tpanchopmarmu Bcex chep 4eI0BEUECKOM NeITeTbHOCTH HEBO3MOYKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKO! MOATOTOBKU. Y)KE B IIIKOJIE MAaTEMATHKA CITYKUT
OTIOPHBIM MPEMETOM [Tl U3YUSHUST CMEKHBIX TUCIUILINH, a ITOCIIE IKOJIBI pealbHONH HEOOX0JMMOCTHIO
CTaHOBUTCS HENPEPBIBHOE 00pa30BaHME, UTO TPEOyeT MOTHOLIEHHOW 0a30Boii 00111€00pazoBaTEIbHON
MOJITOTOBKH, B TOM YHCIIE 1 MAaTEMAaTHIECKOM.

310 00YCIOBICHO TEM, YTO B HAIIM JTHU PACTET YMCIIO MPODECCHIA, CBA3aHHBIX C HETTIOCPEICTBEHHBIM
MpUMEHEHHEM MaTeMaTHKH: B B cepe SIKOHOMHUKH, M B OM3HECEe, H B TEXHOJOTHUECKUX 00IACTIX, U TaKe B
T'yMaHHUTapHBIX chepax. Takum 00pa3oM, Kpyr MIKOJIBHUKOB, TSI KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM MTPEIMETOM, PACIITUPSETCS.

[TpakTrdeckas mMoJIE3HOCTh MAaTEMATHKH 00YCIIOBIICHA TEM, UTO €€ TIPEAMETOM SIBIISTFOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYpPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOLIEHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, 10 TOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJIs
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX UJei. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTpyITHEHO TOHUMaHUE
MPUHIIUIIOB YCTPOMCTBA U UCHIOJIb30BAaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U UHTEPIIPETALIUS
Pa3zHOOOpa3HOM COMATBHOM, S)KOHOMHUYECKOM, TOJUTUYECKOU nHpopmaluu, MmatodhdexTuBHa
MOBCEIHEBHAS MIpaKTUYecKas IeATeIbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATH
PacuéThl U COCTABIIATH AITOPUTMBI, HAXOJAUTh U IPUMEHSITH (POPMYIIbI, BIAJIETh MPAKTUYECKUMU TIpUEéMamMu
reOMETPUYECKUX U3MEPEHUN U MOCTPOEHUH, YNTaTh UH(POPMALIUIO, TPEJICTABICHHYIO B BUJIE TaOIHII,
IyarpamMmm M rpauKoB, XKUTh B YCIOBUSIX HEOMPEIEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBINA XapakTep
CITyJailHBIX COOBITHIA.

OpHOBpeMEHHO ¢ pacuIupeHrueM cdep NpUMEHeHUs: MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE OoJiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUUYECKHUI CTUJIb MBIIIJICHUS, IPOSIBIIIOMIUNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKHU B apceHall IPUEMOB U METOJIOB MBIIILJICHUS YeJIOBEKa
€CTECTBEHHBIM 00Pa30M BKIIIOYAIOTCA UHIAYKIUS U ACTYKIUS, 0000IIeHNe U KOHKPETU3AIlHs, aHATIN3 U
CUHTE3, KJIaccu(UKalUs U cucTeMaTh3alus, abcTparupoBanue u anajaorus. O0beKThl MaTEMaTHUYECKUX
YMO3aKIIUYEeHUH, MpaBUiia KX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX IMOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKE yMEHUS (GOPMYIUPOBATh, 0O0OCHOBBIBATH U JI0KAa3bIBATh CYXKJECHHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIUIeHUE. Beaymmas posib NpuHaIIeKUT MaTeMaTiKe U B JOPMUPOBAHUM
AITOPUTMUYECKON KOMIOHEHTHI MBIIIJICHUS] U BOCIMTAaHUN YMEHU J1efiCTBOBATH 10 33/IaHHBIM aJIr OPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpoliecce penieHus 3ajau — OCHOBON y4eOHOM
JeATeIbHOCTH Ha YpOKaxX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOpUYECKasi U MPUKJIIaHAs CTOPOHbI
MBIIIUICHUS.

OOyueHne MaTeMaTuKe AaET BO3MOXKHOCTh Pa3BUBATh y 00YUYaIOMIMXCS TOUHYIO, PALIMOHAIBHYIO U
MH(POPMATUBHYIO peUb, YMEHUE OTOMPaTh HanboJiee MOIX0IAIINE S3bIKOBbIE, CAMBOJIMYECKHE, TpaduyecKue
CpeACTBa ISl BBIPAKEHHSI CYXK/ICHUH M HATJISAHOTO UX MPEJICTaBICHHUS.

Heo0x01uMbIM KOMIIOHEHTOM OO11IeH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 00IIee 3HAKOMCTBO



C MCTOAaMM IIO3HAHUA I[QP'ICTBHTGJIBHOCTI/I, OpeaACTaBJICHUC O IPCAMETC U MCTOJaX MATCMATHUKHU, UX OTJIMUMH
OT MCTOOB APYIUX €CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MNPUMCHCHUA MAaTCMAaTUKH 11
pelIeHus HayYHbIX U MPUKIaIHBIX 3a1a4d. Takum 00pa3oM, MaTreMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B (GOpMUpPOBaAHHE OOIEH KYITbTYphl YEIIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TaKXKC CHOCO6CTBy€T 9CTCTUUCCKOMY BOCIIMTAHHIO YCJIOBCKA, IOHUMAHHUIO
KPacoThl ¥ M3SIIIECTBA MATEMATUIECKUX PACCYXKACHUHN, BOCIPUATHIO T€OMETPUUYECKUX (OPM, YCBOCHHIO

nacu CHMMCTPUH.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuKy yXe 3aTeM Y4UTh HaJ0, YTO OHA YM B MOPSJIOK IPUBOJUTY», — IHACAI BEJIMKUA PYCCKUI
yuenblii Muxamn BacunbseBuu JIomoHOCOB. M B 3TOM cOCTOUT 01HA M3 ABYX II€JIe 00YYCHHSI TEOMETPUU KaK
COCTAaBHOM YaCTH MaT€MATHKH B LIKOJIE. DTOM L€ COOTBETCTBYET JOKa3aTeIbHAsl IUHUS MPENoiaBaHus
reoMerpun. Creays IpeacTaBlIeHHON paboueil mporpaMMe, HauMHas ¢ CEIbMOTO Kjlacca Ha ypoKax
reOMETPHUH 00YJaIOLUICS YUUTCS POBOINUTH AOKa3aTeIbHbIE PACCYXKIECHUS, CTPOUTH JIOTUYECKUE
YMO3AKJIFOYEHUS, JOKA3bIBATh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXJeHUs OT «IIPOTUBHOT0», OTINYATh CBOICTBA OT MPU3HAKOB, (GOPMYIHUPOBaTh 0OpaTHBIE
YTBEPKIACHUSI. YUCHHK, OBJIaIEBIINN UCKYCCTBOM PaCCy’K1aTh, Oy/eT IPUMEHSTh €r0 U B OKpYyKarolen
KU3HU.

Kaxk nucan reomerp u neparor Urops @enoposny LapsiruH, «1r01bMH, IOHAMAIOIIMMH, YTO TAKOE
JI0KAa3aTeNIbCTBO, TPYJAHO M J1a’K€ HEBO3MOXKHO MaHUIyJIUPOBaThy». [ B 3TOM COCTOUT BaKHOE
BOCIIUTATEIIbHOE 3HAYEHNE N3YYECHUS TEOMETPHUHN, IPUCYIIEE UMEHHO OT€YECTBEHHOW MAaTeMaTHIECKOU
uikosie. BMecte ¢ TeM aBTOpBI IPOrpaMMBbI IPEAOCTEPETAIOT YUUTENS OT U3JIUIIHEro Gopmalini3Ma, 0COOEHHO
B OTHOILICHUH Havyal U OCHOBaHU reoMetpun. @paniry3ckuii maremaTuk JKaH /[peloHHE 110 3 TOMY MOBOILY
BbICKa3aJcs Tak: «UTo kKacaeTcs IeIMKaTHOM MpoOiieMbl BBEACHUS «aKCHOM», TO MHE Ka)KeTCsl, 4TO Ha
MEPBBIX MOpax HYXKHO BOOOIIE N30eraTh MPOM3HOCUTH CaMo 3TO ¢I0BO. C APYyroif *e CTOPOHBI, HE CIIEAYEeT
YIYCKaTh HU OJHOM BO3MOKHOCTH JaBaTh MPUMEPHI IOTHYECKUX 3aKIIIOUEHH, KOTOpbIE Kya B O0bIIei
Mepe, 4eM HJIes aKCUOM, SIBJISIIOTCA UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEJIIMU MAaTEMaTUYECKOTO
MBIIUICHUSI.

BTtopoii nenbro n3ydeHust reoOMeTpUU SBIISIETCS UCIIOIb30BAHUE €€ KAK MHCTPYMEHTA IIPU PELICHNUN KaK
MAaT€MaTHYECKHUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIIMNXCS B peajabHOM KU3HU. OKOHUYMBIIHNKA KypC
Tr€OMETPHH IIKOJBHUK JIOJDKEH ObITh B COCTOSIHUM OTPEACTUTh T€OMETPUYECKYI0 (pUrypy, onucarb cioBaMu
JAHHBINA YepTEX UM PUCYHOK, HANTH IJIOIA/Ib 3eMEIBbHOTO Y4acTKa, PACCYUTATh HEOOXOAUMYIO [UTUHY
OTITOBOJIOKOHHOTO Ka0eJst Uit Tpedyembie pa3Mephl rapaxa Jijisi aBTOMOOUIIS. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHAS JINHUS B U3yYEHUU F€OMETPUH B LIKOJIE. J[aHHAs mpakTHU4ecKas IMHUS SBIISIETCA HE MEHEe
BaXkHOM, yem nepBas. Emé [1naton nmpennuceiai, utoos! «rpaxaane [IpekpacHoro ropojia HU B KOEM
cllydae He OCTaBIISUIM T€OMETPHIO, BEIb HEMAJIOBAXHO Jake M0O0YHOE €€ MPUMEHEHHE — B BOGHHOM JIeJie
711a, BIIPOYEM, M BO BCEX HayKax — JUIs JYYIIEro UX YCBOCHHUS: Mbl Be/Ib 3HAaeM, Kakas OECKOHEUHas pa3HUIla
CYLIECTBYET MEX/Y YEIOBEKOM ITPUYACTHBIM K TEOMETPUH U HENIPUYACTHBIM». [l TOrO y4uTEINIo
pPEKOMEHyeTcs MoI0MpaTh 3a/1aui MPAaKTHYECKOTO XapakTepa JUlsl pacCMaTpUBAEMBbIX TE€M, YUUTh JIeTeH
CTPOUTH MaTEMaTUYECKHE MOJEIIN PEATBbHBIX JKU3HEHHBIX CUTYallUi, IPOBOINUTD BBIUNCIICHNS U OLICHUBATH
aJIEKBaTHOCTB IOJIy4EHHOTO pe3yabpTaTta. KpaliHe BaXXHO MOAYEPKUBATH CBSI3U T€OMETPHUHU C APYTUMU
npeaMeTaMu, MOTUBUPOBATH HCIIOJIb30BATh ONPEIEICHUS T€OMETPUUECKUX (PUTYp U MTOHATHUH,
J€MOHCTPUPOBATh NPUMEHEHHE OJTYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTU CBSI3U HauboJiee IpKo
BUJIHBI B TeMax «Bekropb», «pUroHoMeTpudeckue cOOTHOIEHUA», «MeTtoa koopauHat» U «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



CornacHo yueOHOMY IUIaHy B 8 Kilacce u3ydaercsi yaeOHbli Kypc «['eoMeTpHsi», KOTOPBIA BKIIOYAET
CIIEAYIOIINE OCHOBHBIE pa3/ienibl coaepkanus: «I'eomeTpruueckue GpUrypsl 1 Ux cBoicTBay, «M3mepenue
TeOMETPUYECKUX BEITMUUHY, a TaKKe «/lekapTOBBI KOOPIMHATHI HA THIOCKOCTH», «BeKTOpBI», «/IBMkeHus
wiockoctu» U «IIpeoOpa3oBanus mogoous».

VY4eOHbIi MJ1aH MpeycMaTpruBaeT u3ydeHHe reOMeTpruu Ha 6a30BOM YpOBHE, UCX0/1s U3 68 yueOHBIX 4acoB

B y4eOHOM roy.



COJAEPKAHME YYEBHOI'O KYPCA "I'EOMETPUSA"

Yerpipéxyronbauku. [lapainenorpamm, ero npusHaky U cBoiictsa. YacTHbIe ciydau napajuieaorpaMmoB
(IpsAIMOYTOJILHUK, pOMO, KBaJIpaT), X MPHU3HAKH U CBOWCTBA. Tpamnernus, paBHOOOKas Tparenus, e€ CBOUCTBa
u npusHaku. [IpsMoyronpHas Tpanenus.

Meron yasoenus meauansl. LlentpansHas cummerpus. Teopema ®Daneca 1 TeopeMa 0 NPONOPLHHUOHAIBHBIX
OTpe3Kax.

CpenHue IMHUY TPEyroJibHUKA U Tpaneuuu. LIeHTp macc TpeyroiabHHKa.

[Toro6bue TpeyrobHUKOB, KO puuueHT mogoous. [lpuzHaku mogodus TpeyroabHUKOB. [IpuMenenme
1o100us TP PEIICHUH MTPAKTHYECKHX 3a/1a4.

CoiicTBa romaaei reomerpudeckux Guryp. @opmysasl s MWIOMAAN TPEYTOJIbHUKA, TTapalljiesiorpamma,
pombOa u Tpanenu. OTHOLIEHUE IIIOIAAeH MOJOOHBIX QUryp.

Brruncnenue mioiaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema [Iudaropa. Ilpumenenue reopemsl [ludaropa npu pemieHnn NpakTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yIJIa MPSMOYTOJIbHOTO TPEYrojabHIKa. OCHOBHOE TPUTOHOMETPHUECKOE
TOXJ1eCTBO. Tpuronomerpuueckue ¢pyHkmuu yrios B 30°, 45° u 60°.

BnucanHble ¥ IEHTpaIbHBIE YIUIBI, YIOJI MEXKIY KacaTeIbHON U XOpA0H. YTJIbI MEXKIY XOpJAaMu 1
CeKyIIMMU. BrincanHble U onrcaHHbIE YETBIPEXYTOIBHUKN. B3auMHOE pacronokeHne IByX OKpyKHOCTEH.
Kacanue okpyxHocteil. OOmirie kacaTeabHbI€ K IByM OKPYXHOCTSIM.



IINTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

OcBoenue yueOHOTO Kypca «['eoMeTpus» TOJDKHO 00eCIIeYrBaTh JOCTIKEHHE Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus CICIYIOMINX JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEMETHBIX 00pa30BaATEIBHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE PE3yabTAThl OCBOCHHUSI IPOTPaMMBbI ydeOHOTO0 Kypca «I'eomMeTpus» XapaKTepu3yroTCs:

IMaTpuoTHYeCKOe BOCIMTAHME:

MPOSBJICHUEM HUHTEPECA K MPOUUIOMY U HACTOSIIEMY POCCHUICKON MaTEMATUKH, IEHHOCTHBIM OTHOLLICHHEM
K JOCTHKEHHUSIM POCCUMCKUX MAaT€MaTUKOB M POCCUMCKOM MAaTeMaTHYECKOW IIKOJIbI, K UCIIOJIb30 BAHUIO 3THX
JTOCTHDKCHHM B IPYTUX HayKaxX U MPUKIATHBIX cepax.

I'paxxnanckoe ¥ 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00s3aHHOCTEH Ipak/JaHWHA U PEAIM3alliH €ro MpaB, MPEICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SIBJICHUHN, MPOIEIYP TPAXKIAHCKOTO
ob1ecTBa (BBIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHNEM JIOCTHKEHUN HayKH, OCO3HAHUEM BaKHOCTHU MOPaJib- HO-3THYECKUX
MPUHITUIIOB B JIEITEIBHOCTH YUYEHOTO.

TpynoBoe BociuTanue:

YCTaHOBKOW Ha aKTUBHOE y4aCTHUE B PEUICHUH MPAKTUYECKUX 3a7a4 MaTeMaTUYECKON HAITPaBJICHHOCTH,
OCO3HAaHUEM BOKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUU BCEU KU3HH JIJIS1 YCIICITHON
npodeccroHabHOM 1eATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,

OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM MHAWBHUIYaTbHON TPAeKTOPUU 00pa30BaHUS U )KMU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCcKoe BOCIIMTAHUE:

CHOCOOHOCTBIO K SMOIIMOHAILHOMY U 3CTETUYECKOMY BOCIPUSATHIO MaTeMaTUYECKUX 0ObEKTOB, 3a/1a4,
peuieHui, pacCcyX/IeHU; YMEHHIO BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI0 IO3HAHUS:

OpHUEHTAIINeH B IEITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MIPEJICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOAbI U OOIIeCTBa, MOHUMAaHUEM MaTeMaTUYeCKO HayKH Kak
cdepbl UeI0BeUeCKOH 1eATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JJISl pa3BUTHSI IUBUIN3AIUH;

OBJIQJICHUEM SI3bIKOM MAaTEMATUKH U MaTEMAaTUYECKON KyJIbTYPOIl KaKk CPEJCTBOM IMO3HAHUS MUPA;

OBJIQJICHHEM IPOCTEHUIITMMU HABBIKAMH HCCIIEJOBATEIbCKOM JAESITEIbHOCTH.

dusuyeckoe BocnuTanue, GopMupoBaHue KyJabTYPbl 310POBbS M SMOLHMOHAJIBHOI0 0JIATONOJIYyYHs:

FOTOBHOCTBIO IPUMEHITh MAaTEMAaTUYECKHUE 3HAHUS B UHTEPECAX CBOETO 370POBbs, BEECHUS 310POBOTO
oOpa3a kHU3HH (3I0pOBOE MUTAHUE, COANIAHCUPOBAHHBIN PEXXHUM 3aHATHI U OTBIXA, peryisipHas Gusndeckas
aKTUBHOCTb);

c(hOpMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMHUOKY U TAaKOTO e MpaBa
JIPYroro 4eyioBeKa.

JK0JI0rHYecKoe BOCIIUTAHHE:

OpHEHTAIlMel Ha TPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN JUI PElIeHus 3a7a4 B 00JIaCTH COXPaAaHHOCTH
OKpY’KaroLIEen cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB M OLIEHKU UX BO3MOYKHBIX NIOCJIEACTBUN JIJI1 OKPYKArOLIEH
cpenbl;

OCO3HAaHHEM TT00ATBHOTO XapaKTepa HKOJIOTHIECKUX MPoOIeM U MyTel X perieHus.

JINYHOCTHBIE pPe3yJibTaThl, 00eceYNBAIINE ATANTANNIO 00y4aI0IIerocsi K N3MEeHS K IHMCS
YCJI0BHAIM COLMAIBHOM M NPUPOAHOM Cpeabl:



— TI'OTOBHOCTBIO K IICﬁCTBHSIM B YCJIOBUAX HGOHPGHGHéHHOCTI/I, IMOBBIIICHUIO YPOBHA CBOCH
KOMIICTCHTHOCTH 4CPEC3 NPAKTUICCKYIO ACATCIIbBHOCTD, B TOM YHUCJIC YMCHUC YUYUTHCA Y APYIrUX JIIOI[GIZ,

HpI/IO6peTaTb B COBMECTHOI1 ACATCIIbHOCTU HOBBIC 3HAHM, HABBIKU U KOMIICTCHIUN U3 OIIbITA JPYTIUX;

— HEO0OXOIUMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HAHUIA, B TOM 4Kcie (JOPMYIUPOBAThH UIEH, TOHSTHUS,
THIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHUCIIE paHee He U3BECTHBIX, 0CO3HABATH JE(PHUIIUTHI

COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

— cHoCcOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAILNIO, BOCIIPHUHUMATh CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOINK KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIIEHUS U ACHCTBUS, (GOPMYITHPOBAThH

1 OLCHHUBATH PUCKHU U IOCIICACTBUA, (1)OpMI/IpOBaTI) OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

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

OBJIAJICHUCM YHUBEPCAIbHbIMU RO3HA6AM E/IbHbBIMU ()eﬁcmeuﬂmu, YHUBEPCATIbHBIMU KOMMYHUKAMUBHBIMU

OeticmeUusMU U YHUBEPCANbHLIMU PESYIAMUGHBIMU OCLiCMEUAMU.

1) Vuusepcanvhvie nosnasamenvhsle oelicmsus obecneuusarom Gopmuposanue 6a3068bix KOSHUMUBHbIX

npoyeccoe 06)/’{61}01/1/;1/[)66'}1 (06'60€Hu€ Memoo08 NO3HAHUSA OKpyotcarnueco mupa, nNPpUMeHerue 102u4ecCKux,

uUcce008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayuelti).

Ba3oBrble jjoruyeckue 1ecTBUA:

— BBISBJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKUX O0BEKTOB, MOHITHIA,
OTHOIICHUI MEXY MOHATUAMU; GOPMYIUPOBATH ONPEeNICHUS IOHATU; yCTaHABIUBATh
CYIIECTBEeHHBIN MPHU3HAK KJIaccu(PUKAIN, OCHOBAHUS [yl 00001EHNs M CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAJIN3a;

— BOCIPUHUMATh, OPMYIHPOBATH U MPeoOPa30BBIBATH CYXKIACHUS: YTBEPAUTEIbHbBIC U
OTpuLaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

— BBISBJISITH MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHU B (PaKTax, TaHHBIX,
HaOJIOJICHUSX U YTBEPKACHUSX; TpeiaraTh KPUTEPUU 7S BBISIBICHUS 3aKOHOMEPHOCTEH 1
MPOTHUBOPEUHIA;

— JAe€JIaTb BbIBOAbI C HUCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, ICAYKTUBHBIX U UHAYKTHBHBIX
YMOSaKJIIO‘{eHI/Iﬁ, YMOSaKJ'IIO‘IeHI/Iﬁ 110 aHaJIOT'UH,

— pa3bupaTh A0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUN (IPSAMbIE U OT MPOTUBHOTIO), IPOBOAUTH
CaMOCTOSITEIbHO HECIIOKHBIE IOKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh cr10CcO0 petieHus ydeOHoM 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHNUS,
BbIOMpAaTh HanboJee NOXOAAIINH ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBrble ncciienoBarejbcKkue 1eHCTBHA:

— HCITOJIB30BAaTh BOIIPOCHI KaK HCCJIeI0BATEIbCKUI HHCTPYMCHT IIO3HAHU, q)OpMy.TII/IpOBaTL BOIIPOCHI,
q)HKCprIOH_II/IC MpOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTAHABJIMBATh HCKOMOC U JAHHOC,
q)OpMI/IpOBaTB TUIIOTE3Y, apryMCHTHUPOBATL CBOIO IMO3UIINIO, MHCHHC,

— TIPOBOJMTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IJIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE
HCCIIEIOBAHUE M0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIECKOTO 00bEKTa, 3aBUCHMOCTEH 00hEKTOB
MEXIy CO0OIf;



— CaMOCTOATENILHO ()OPMYIIUPOBATH 00OOIIEHHUS U BBIBOIBI IO PE3ybTaTaM MPOBEAEHHOTO
HaGHIOI[eHI/Iﬂ, HCCICa0BaHHuA, OLICHUBATDH I[OCTOBepHOCTB HOJ'Iy‘-IeHHBIX pe3yanaTOB, BBIBOJIOB U
0000IIIEeHHI;

— IIPOrHO3UPOBATH BO3MOKHOC PA3BUTHUC IMPOLCCCA, 4 TAKIKC BbIABUI'ATb ITPCAIIOJIIOKCHHA O €TI0
Pa3BUTHUH B HOBBIX YCIIOBUAX.

Pa6ora ¢ unpopmanmeii:

— BBIABJISITHD HEAOCTATOYHOCTHh U I/I36BITO‘IHOCTI) I/IH(bOpMaIII/II/I, JaHHBIX, HCO6XOI[I/IMI>IX JJIA peHIeHI/Ifl
3a/1a4u;

— BBIOMpATh, AaHATM3UPOBATH, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAIIHIO Pa3TMYHBIX
BUJIOB U (QOPM TNpEACTABICHUS;

— BbIOMpaTh GOpMY IpEICTaBICHUSI UHPOPMALIMK U WITIOCTPUPOBATh pellaeMble 3a/1a4l CXeMaMH,
JyarpaMmmamu, HHOM rpa@ukoil 1 uX KOMOMHALMSIMU;

— OIICHMBATh HAJEKHOCTh UHPOPMALIMH 110 KPUTEPHSIM, MTPEITI0KEHHBIM YUUTENIEM WU

chopMyITUPOBAaHHBIM CaMOCTOSTEIBHO.

2) Vuueepcanvrbie KOMMYHUKAMUBHbLE OeliCMEUs 00eCne usaron chopmMupo8aHHOCHb COYUATbHBIX
HABLIKO8 00VYAIOUUXCSL.

OO0menue:

— BOCIPUHUMATH U POPMYIHPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBUSAMH U IENIIMU OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, TaBaTh
MOSICHEHHUSI 110 XO/1y pelIeHHUs 3a1a4l, KOMMEHTHPOBAThH NOJMYyYEHHBIN Pe3ysIbTarT;

— B X0Ji¢ 0OCYXKJIEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 0OCYXIaeMO# TEMbI, TPOOIEMBI, pEIIacMon
3aJ1auu, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TTOUCK PEUICHHUS; COTIOCTABIISATH CBOU CYXKICHUS C
CYXIICHUSIMH IPYTUX YYAaCTHUKOB JHAI0Ora, OOHAPYKMBATh Pa3IMYKe U CXOJICTBO TIO3HIIUH; B
KOPPEKTHOH opme (GopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

— MPENCTAaBIATh Pe3yabTaThl PEIICHU 3a/1a4H, YKCIIEPUMEHTA, UCCIEA0BAHUS, TIPOCKTA;
CaMOCTOSITENILHO BBIOUPATh (DOpPMAT BBICTYIICHUS C YUETOM 3a/]a4 MPe3eHTAIlMU U 0COOCHHOCTEH
ayJUTOPHUHU.

CoTpyannuecTBo:

— IIOHUMAThb U UCIIOJIb30BAaTh IPCUMYILICCTBA KOMAaHJHOM 1 HHHHBHHY&HBHOﬁ pa6OTBI IIpHu PpCHICHHUUA
y‘le6HI>IX MaTCMAaTHYCCKHUX 3aJa4,

— IIPpUHUMATb LCJIb COBMECTHOM ACATCIIbHOCTH, INIAHKUPOBATb OPraHrU3aluio COBMECTHOM pa6OTBI,
pacnpeaciiiTb BUJbI pa60T, A0roBapHBaATHCA, O6CY)K,Z[3TL nponecc u pe3yybTar pa6OTBI; 0606].H8.TB
MHCHHA HCCKOJBKHUX HMHCﬁ;

— Y4acTBOBATb B IPYIIOBBIX (hopMax paboTel (00CYXIeHHsI, 0OMEH MHEHHSIMH, MO3TOBBIE LITYPMBI U
p.);
— BBIIIOJIHATH CBOKO 4aCTh pa6OTLI n KOOpI[I/IHI/IpOBaTL CBOHU I[CﬁCTBHH C IIpyTI/IMI/I YJICHAMH KOMAaHAbI,

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

3) Vuusepcanvuvie pecynsamugnule Oelicmeus 06ecneyusaronm GopmMuposanue cCMblc08biX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranmzanms:

CaMOCTOSITEJIbHO COCTABJIATH IUIaH, AITOPUTM PELICHUS 3aauu (UM €0 YacTh), BBIOUpaATh CIOCO0
perieHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEHICHUH C y4ETOM HOBOM MH(pOPMAIIHH.

CaMOKOHTPOJIb:

— BJIQACTh CIOCOOaMM CaMOITPOBEPKH, CAMOKOHTPOJIA IMMpoLecca U pe3yjibTaTa pCIICHUA

MaTeMaTUIECKON 33129,

— IPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 3a/1a4l, BHOCUTh KOPPEKTHUBBI B

JACATCIBHOCTh HA OCHOBC HOBBIX O6CTO$ITGJII>CTB, HaﬁILGHHLIX OIHI/I6OK, BBISIBJICHHBIX pr1IHOCT€fI;

— OIICHMBATh COOTBETCTBUE PE3YNIbTATa ACSITEIbHOCTH ITOCTABICHHON LIEIH U YCIOBUSAM, OOBSICHSTD
MIPUYMHBI TOCTHKEHUS WM HEJOCTHXKEHHUS 11€H, HaXOJUTh OIITNOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY
OTIBITY.

MHNPEAMETHBIE PE3YJIbTATHI

OcBoenne yueOHOTO Kypca «['eomeTpusi» Ha ypoBHE § Kiacca JI0HKHO 00eCTIeunBaTh JIOCTHKEHNE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB!

— Pacmo3HaBaTh OCHOBHEIE BUbI quI)IpéXYFOHBHI/IKOB, HUX 3JIEMEHTHI, I10JIb30BaTHCA UX CBOMCTBaAMH

MIPU PEIICHUH Te€OMETPUUECKHX 3a/1a4.
— [IpumeHsTH CBOMCTBA TOUKM NIEpECEUCHUs MEaH TPEYTOJIbHUKA (LIEHTpa Macc) B PEILICHUH 3a/1a4.

— Bnazners noHsTHEM cpefHEN JMHUM TPEYTOJIbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA MpU
pElIeHUH TeOMETPUUECKUX 3aay.

— Tlonb3oBarbes TeopeMoit Daneca U TEOPEMO 0 TPOTOPLHOHAIBHBIX OTPE3KaX, MPUMEHSTh UX TS
pelIeHns MPaKTUIECKUX 3a/au.

— [IpumeHsaTh IpU3HAKY 110100MS TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUYECKUX 3a/1a4.
— Ilonb3oBarbes Teopemoii [Tudaropa amns penienust reoMeTpUYECKUX U MPAKTUYECKUX 3a/1a4.

— CTpOI/ITI) MaTEMaTHYCCKYIO MOJECJIb B ITPAKTUYCCKUX 3aJjadaXx, CaMOCTOATEIIbHO A€IaTh qepTém 1 Ha
XOOUThb COOTBCTCTBYIOIIUC JIJIMHEI.

— Brnagets noHaTusIMu CHHYCA, KOCMHYCAa U TAHTCHCA OCTPOTO yrjia IpAMOYT'OJIbHOI'O TPEYIrOJIbHUKA.
— Ilonp30BaThCs STUMU HOHSITHS MU JJISI PEIICHUA IPAKTUYICCKUX 3aJ1a.

— BpruncnaTh (pa3imuHbIMEA clIOCO0aMHU ) TUIOIIA/Ib TPEYrOJbHUKA U TUIONMIAJN MHOTOYTOJIBHBIX (DUTYD
(MOMB3YSICh, 1€ HEOOXOAUMO, KAIBKYISTOPOM).

— HpI/IMeHHTB MOJIYYCHHBIC YMCHUS B IIPAKTUYCCKUX 3a/1avdax.

— BnageTs NOHATUSAMU BIMCAHHOTO M LIEHTPAIBLHOTO YIJIa, UCII0JIb30BAaTh TEOPEMBI O BIMCAHHBIX
yIJIax, yriax Mexay XopAaMu (CeKyIIMMH) U YIiie MKy KacaTelbHON U XOpI0OH IpH pelieHu:
r€OMETPUYECKUX 3a1a4.

— Brnazners NoHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSTH CBOMCTBA OMMCAHHOTO
YETBIPEXYTOJIbHUKA MPU PELIEHUH 3a4a4.

— IIpuMeHATh NOIyYEeHHBIE 3HaHUS HA IIPAKTUKE — CTPOUTH MATEMATUUECKUE MOJEIH I 3a/1a4
peanbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIUUCIICHUS ¢ IPUMEHEHNEM 1T0100Us U
TPUTOHOMETPHUH (TIOJIB3YSICh, TJIe HEOOXOJUMO, KAIbKYIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

3JIEMEHTBI;
DopMyIHpPOBaTh ONPEIETCHUS:
napajiesiorpaMmma;

MpSIMOYTOJIbHHUKA;
pomba;

KBa/para;
Tpamnennu;

paBHOOOKO# Tparnenuu;

HPSIMOYTOJIBHOM Tparnennm;

Jloka3bIBaTh M UCIMOJIB30BATh [IPH PELICHUH
3a7a4;

IPU3HAKH U CBOJICTBA: IIapalIeorpaMma;

NPAMOYTOJIbHUKA;
pomba;

KBa/para;
Tpamnenuu;

paBHOOOKOM Tpaneunu;
MPsIMOYTOJIbHOW Tpaneuu;;

Ne HanmeHoBaHue pa3ae/ioB U TeM POrPaMMbl KoanuecrBo yacon Buaml neaTebHOCTH Bunsl, DekTpoHHbIe (LH(pPOBBIE)
n/n dhopmer o0pa3oBaTebHBIE PeCypPChl
BCEro | KOHTPOJbHBIE | MpaKTHYeCcKHe KOHTPOJIst
padoThI padoThI
Paznen 1. YeThIpéXyroabHIKH PoOHI
1.1. | [Mapautenorpamm, ero Npu3HaKu U CBOWCTBA. 2 0 0 N306pakaTh M HAXOIUTH HA YEPTEXKAX; YT
4eTBIPEXYTOJIbHUKHI PA3HBIX BHJIOB U UX orpoc;




1.2

YacTHble cIyuaH napajuieorpaMmMoB (IIpsAMOYTOIbHUK, poM0O, KBaapar), HX
MpU3HAKK U CBOHCTBA.

DopMynHpOBaTH ONPEACICHUS:

napajuIenorpaMma;
;

MPSMOYTOJIbHUKA;

pomba;

KBaJIpaTa;

TpaneunH;

)

paBHOOOKOI Tpanenuu;
MPSIMOYTOJIBHO# Tparnewnuy;

HOKaSBIBaTL U UCIIOJIB30BaTh ITPU PEIICHUN

3ajad;

IIPpU3HAKH U cBOMcTBA: TapajuiejgorpaMmma;

;
MPSIMOYTOJIbHUKA;

pomba;

KBaJIpaTa;

TpaneunH;

)

paBHOOOKO# Tparnenuu;
HPSIMOYTOJIHOM Tpanennu;;

VcrHblit
orpoc;
[MucbMeHHbII
KOHTPOJIb;

pPoII

1.3.

Tpanenus.

DopMyIHPOBATh ONPE/IETCHUS:

napajuieJiorpaMma;
)

HPSMOYTOJIBHHUKA;

pomba;

KBaJpara;

TpanenuH;

;

PaBHOOOKOM Tpamneiuu;
MPSIMOYTOJIBHOM Tparnenum;

Z[oxa%man, M MCIOJIb30BAaTh IPU PEIICHUH

3aj1a4;

MPU3HAKHK M CBOMCTBA: MapauIesIorpaMma;

;
MpIMOYTOJIbHHUKA;
pomba;

KBajpara;
Tpanenuu;

;
PaBHOOOKOH Tpameiuu;
MPSMOYTOJIbHOW Tpameuu;

VcTHbIi
o1poc;
ITuceMeHHBIHI
KOHTPOJIb;

PO




1.4.

PaBHOOGOKas ¥ IPSMOYTONIbHAS TPANICIIUH.

DOopMyIHPOBATh ONpPEACICHUS:
napajuIeorpaMma;

;

MPSIMOYTOJIBHUKA,;

pomba;

KBaJpaTa;

Tparnenuy;

)

paBHOOOKOH Tpamenuu;
MPSIMOYTOJIBHO# TpanennH;

ﬂOKaSLIBaTL U UCITIOJIB30BaTh IPU PEIICHUH

3ajad;

IIPpU3HAKH U cBOMcTBA: TapajiiejorpaMmma;

;
MPSIMOYTOJIBHHKA,;

pomba;

KBaJIpaTa;

Tparnenuy;

)

paBHOOOKOH Tparmenuu;
HPSIMOYTOJIBHOM Tparelyu;;

VcrHblit
orpoc;
[MuceMeHHbIH
KOHTPOJIb;

PoII

1.5.

YBoeHHe MeIMaHBI.

TIprMeHSTh METO/ YJIBOCHHUS ME/IHaHbI
TPEyToJIbHUKA;

Hcnonb3oBath UQpOBBIE pecypehl 1t
UCClIeI0BaHMS;

CBOMCTB M3y4aeMbIX GUTyp;
3HAKOMHUTBCS C HCTOPHEHT pa3BUTHS
reoMeTpuH;;

VcTHbII
orpoc;
[MucemeHHbIH
KOHTPOJIb;

POII

1.6.

IenTpanbHas cuMMETpHS

Hroro no pazneny

12

Hcnonb3oBath UQpoBbIE pecypehl A
MCCIICOBAHHUS;

CBOMCTB M3y4aeMbIX GUIYp;
3HAKOMHTBCS C UCTOPUEH pa3BUTHS
reoMeTpuH

KonTposabHas
pabora;

POII

2.1

Pa3nen 2. Teopema Dasieca H TeopeMa 0 NPONOPIHOHAIBHBIX 0TPe3Kax,

mo00HbIE TPEYroJbHUKH

Teopema Dasieca 1 TeOpeMa O IIPONOPLHOHAIBHBIX OTPE3KaX.

IIpoBOAUTH MOCTPOEHUS C MOMOIIBIO IUPKY IS

H;

JIMHEHKH C HCII0JIb30BaHue Teopembl Daneca u;
TEOPEMBI O MPOMOPIHOHATIBHBIX OTPE3KaX;

CTPOHTB;
4eTBEPTHII MPOMOPLUOHAIBHBIA OTPE30K
3HAKOMUTHCS C UCTOPUEH Pa3BUTHUS
TeOMETPHH;;

5

YcrHblit
orpoc;
TIucbMeHHbIi
KOHTPOJIb;

POII

2.2.

CpenHss TUHUS TPEYTOIbHUKA.

HpHMeHS[TL TMMOJTyYE€HHBIC 3HAHUS IPUA
peUICHNH,
TEOMETPUYCCKHAX U MIPAKTUYCCKUX 3a1a4;;

YcrHblit
orpoc;
TTuceMeHHBbIi
KOHTPOJIb;

POII




2.3. | Tpanmeuus, €€ cpeqHss IUHUS. 2 IIpumeHsATH MONTy4YeHHBIE 3HAHUS TIPU Ycrubrit PoII
pelIeHuH; orpoc;
TeOMETPUUYECKUX U IPAKTUYECKUX 3a/1a4;; ITuceMenHbIi
KOHTPOJIb;
2.4. | IIponopuuoOHaNbHBIE OTPE3KH, TIOCTPOCHUE YETBEPTOrO MPOHOPIIHOHAIBHOIO 1 IIpoBoaUTE MOCTPOCHHUS C TOMOIIBIO UPKYI | YCTHBIH PoII
oTpes3Ka. u; orpoc;
JMHENKH ¢ ucnoiab3oBanue Teopemsl @aneca u; | IIucbMeHHbIH
TEOPEMBI O IIPONOPLIUOHATIBHBIX OTPE3KaX; KOHTPOJIb;
CTPOHTB;
4eTBEPTHII MPONOPLUOHAIBHBIA OTPE30K;
VcTHBIH;
orpoc;
ITpakTnueckas;
p;
2.5.. | CoiicTBa IeHTpa Macc B TPEYTOJIbHUKE. 1 ITpoBOAMTH JOKA3aTEIBCTBO TOIO; YcTHbli PO
4TO MEJIUaHBI; orpoc;
TPEYroJbHUKA [1€PECeKaloTCs B OJIHOH TOUKE; ITucemMeHHbIH
Y HaXOJMTh; KOHTPOJIb;
CBSI3b C LIEHTPOM Macc;
HAaXOJHUTh OTHOILICHHE;
B KOTOPOM;
MeIMaHBI JICJISATCS TOYKOH MX IIepe CeUCHUs;;
2.6. | TogoGHbIE TPEYrOIbHUKY. 1 Pemrars 3aaun Ha 10100HBIC TPEYTONIBHUKH C; | Y CTHBIH POIN
MOMOIIBIO CAMOCTOSITEIBHOIO OCTPOCHHS orpoc;
yeprexei u; ITucemeHHBIH
HAX0XKACHMS MTOAOOHBIX TPEYTOJIbHUKOB; KOHTPOJIb;
;
2.7. | Tpu npusHaka nogo0us TPEyroJbHUKOB. 3 TIpoBoauTh HOKA3aTEIHCTBA C Yerublit POII
HCIIOJIb30BAHHEM; orpoc;
MPHU3HAKOB 1000usT; JoKa3bIBaTh TpH IIucbMeHHbIH
MpU3HAKa; KOHTDOJIb;
o001 TPEyTOJIbHUKOB;
TIpuMeHsTh HOTy4YeHHbIC 3HAHUS TPU
peLICHHH;
TeOMETPUYECKHX U MPAKTHYECKHUX 3a/1a4;
2.8. | IIpakTuyeckoe npuMeHeHHE 3 TIpuMeHsTh MOTyYeHHbIC 3HAHUS IPU Kontponsnas | POIII
peLICHHH; pab6ora;
TeOMEeTPUYECKHX U IPAKTHUECKUX 3aa4;;
Wroro mo pasueny: 15
Paznen 3. Ilnomaas. HaxoxaeHne miomniaaeii TpeyroibHHKOB U
MHOroyrojbHbix ¢puryp. Ilnomaau nogo6HbIxX Gpuryp
3.1 1 OBnazieBaTh NEPBUYHBIMH MPEACTABICHUSIMHI YcrHblit POl
TousTre 06 0bmIeH TEOPUH MITOMIATH. 06 obmeil; ompoc;
TEOPMH IIOWAaH (MEPHI); IIucsmenHbIi
(hopMyIHpOBaTH CBOMCTBA; KOHTPOJIb;

momangu,
BBIICHSTH UX HATJISTHBIN CMBICJI;,




3.2. | ®opmyisl UIst IUIOWAAN TPEYTOJIbHUKA, MapaliesiorpaMma 2 BriBoauts hopmyIasl miomaau Ycrubrit PoII
napaJuiesiorpamMma; orpoc;
; ITuceMenHbIi
TPEyTOJIbHUKA; KOHTPOJIb;
Tpanenuu u3 GOpMyJIbl IUIOLIAAH;
NpsIMOYToJIbHHUKA (KBaJpaTa);;
3.3. | OrHomeHue mIomazneil TpeyroJbHUKOB C 0OIIUM OCHOBAaHMEM HJIH 001Iei 1 BeiBoauTh (OPMYIIBI THIOIAAN Veruplii PoOHI
BBICOTOH. napaJuienorpamMma; orpoc;
; ITucemenHbli
TPEeyToJIbHUKA; KOHTPOJIb;
Tpanenuu u3 GOpMyJIbl IUIOLIAAH;
MpsIMOYTOJIbHHUKA (KBaJpaTa);;
3.4. | Brruncienune iomane cIoXHbIX GUTyp depe3 pa30ueHUe Ha YAaCTH U 1 BbIUuCHATh MIOMAAN pa3IuYHbIX YcTHbli PO
JIOCTPOCHHE. MHOTOYTOJIBHBIX HUTYD;; orpoc;
ITucemenHbIi
KOHTPOJIb;
3.5. | Mnomanu ¢puryp Ha KieTyaToit Gymare. 1 Haxoauts miomann ¢uryp; VerHblit POII
N300pakEHHBIX Ha; orpoc;
KJIeT4aToi Oymare; TTuceMeHHBIH
UCIIOJIb30BaTh pa3OueHHe; KOHTPOJIb;
Ha 4acTHU U JIOCTPOCHHUE;;
3.6. | Inomanu mogoOHBIX GUryp. 2 Haxoauts mioniaan nogo0HbIX Guryp;; VYerublit POII
orpoc;
IMucbeMenHbIi
KOHTDOJIb;
3.7. | Bbruncnenue miomaneii. 2 BoiBoauTb HOPMYJIBI IIIOIAAN BBITYKIIOTO; Ycrubrit POII
4eTHIPEXYTOJIbHUKA YePe3 JUaroHaIu U yroi; orpoc;
MEXy HUMH; ITucsMeHHBIH
; KOHTPOJIb;
3.8. | 3agauu ¢ NpaKTUUECKUM COJCPIKAHUEM. 1 Pewrars 3a1aun Ha mIOIAb C TPAKTHYECKUM YcrHblit POII
co; orpoc;
JIEpPIKAHHUEM; ITuceMeHHBIH
KOHTPOJIb;
3.9. | Pemrenne 3a1a4 ¢ MOMOIIBIO METO/Ia BCIIOMOTaTeIbHOM MIIOMATH 3 Pa36uparh npuMepsl UCIOIB30BAHUS Kourponpnas | POII
BCIIOMOTaTeIbHOM; pabora;
MJIOLIAIM IS PEIICH S TeOMETPUYECKHX
3a1ad;;
Hroro 1o pasgeny: 14
Pa3nen 4. Teopema Iudaropa u Haya/ia TPHTOHOMETPHH
4.1. | Teopema IIndaropa, e€ 10Ka3aTENbCTBO U IPUMEHEHHE. 2 Teopema Iudaropa; VeTHBII POII
e€ 10Ka3aTesIbCTBO H; onpoc;
IIucsmenHbIi

IIPUMEHEHHE.

KOHTPOJIb;




4.2. | O6parnas Teo pema [Iucaropa. 2 IIpuMeHsATH MONTy4YeHHBIC 3HAHUS U yMEHUS Ycrubrit PoII
TIpH pelIeHUH; orpoc;
TPAaKTHYECKHX 3a/1a4;; ITuceMenHbIi
KOHTPOJIb;
4.3. | OnpejesneHne TPUrOHOMETPUUECKUX (YHKIMH OCTPOro yria, 2 DopMynupoBaTh ONpeeaeH s Ycruerit PoII
TPUTOHOMETPUYECKHE COOTHOIIEHUS B IIPSMO yrOJIbHOM TPEYTOJIbHUKE. TPUTOHOMETPUUECKHX; orpoc;
byHKIMIA ocTporo yria; IMucemennblit
NPOBEPATH NX KOPPEKTHOCT; KOHTPOJIb;
BEIBOAHTH TPUTOHOMETPUYECKHE
COOTHOILIEHHS B;
NPSMOYTOJIBLHOM;
4.4. | OCHOBHOE TPUTOHOMETPHUYECKOE TOKIAECTBO. 1 Hcnonp3oBath GopMyIIsl IPUBEICHUS U YcTHbli PO
OCHOBHOE; orpoc;
TPUTOHOMETPUYECKOE TOXKICCTBO JUIs IMuceMeHHBIH
HaXOXJICHHUS; KOHTPOJIb;
COOTHOIICHHUH MEX/y TPHIOHOMETPHIECKHMHU
(GYHKIHMSAMU Pa3IMIHBIX OCTPHIX YTIJIOB;
4.5. | CoorHomeH s MKy CTOPOHAMH B PSMOYTOJILHBIX TPEYrOJIbHUKAX ¢ yriaamMu | 3 HcenenoBaTh COOTHOIICHHUS MEXKIY Konrponsnas | POII
B 45° n 45°; 30°u 60° CTOPOHAMH; pabora;
B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C YIIIAMH B;
45°u 45°; 30° u 60°;;
HWroro mo pasueiy: 10
Pa3gen 5. Yribl B OKpPYKHOCTH.
Brucanublie U ONHCAHHbIE
YeThbIPeXyroJbHUKH.
KacaTeJibHbIe K OKPY’KHOCTH.
Kacanue oKpy»KHOCTH.
2 .
BrucaHHbIC U IEHTPAJIbHbIE YIJIbI, DopMyIHPOBATH OCHOBHBIE ONPEAEICHNUS; Ycrubrit
5.1 YroJ MeXx/ly KacaTeJbHON U XOPIOi. CBSI3aHHBIE C; o1poc; POII
yriamu B Kpyre (BIUCaHHBIH yrod; IIucbMeHHbIH
LEHTPaIbHBIA yromi); KOHTDOJIb;
HaxoanTb BOUCaHHBIE YTIIbI;
OIMUPAIOLIMECS HA OfIHY;
ayry;
BBIYHCIIATH YIJIBI C IOMOIIBIO TEOPEMBI O;
BIIUCAHHBIX YIJIax;
TEOPEeMBbI O BIHCAHHOM;
YETBIPEXYTOJbHUKE;
TEOPEMbI O ICHTPATIBHOM YTJIE;;
5.2. | Yrasel Mexay XopjaMu U CeKYIIUMH. 2 HaxoauTs BnucanHsle yIiibl; VYerHblit POHI
OIMUPAIOLIMECS HA OZHY; orpoc;
IyTy; IIucsmeHHbBII
BBIYHCIISATH YTIIbI C TOMOIIBIO TEOPEMBI 0; KOHTPOJIb;

BIUCAHHBIX yTiax;
TEOPEMBI O BIHCAHHOM;
YETBIPEXYTOTbHUKE;

TEOPEMBI 0 LIEHTPATBbHOM YTJIE;;




5.3. | BrucaHHbIC ¥ ONUCAHHbIC YEThIPEXYTONBHUKH, UX IPH3HAKK U CBOHCTBA. 2 HaxonuTs BucanHbIe yriibl; Ycrubrit PoII
ONMpAIOIINECs Ha OIHY; orpoc;
yTy; IMucemeHHBIH
BBIYHCIIATH YTJIBI C IOMOIIBIO TEOPEMBI 0; KOHTPOJIb;
BITHCAHHBIX yIJax;
TEOPEeMBbI O BIIHCAHHOM;
4eTBIPEXYTOJIbHUKE;
TEOPEMBI O IEHTPATBLHOM YyTJIe;
;
5.4. | IlpumeHeHHe THUX CBOWCTB NPH PEIICHHH I'€OMETPUUECKHX 3aad. 2 Hccnenosars; Verublii PoOHI
B TOM YHCJIE C TOMOIIBIO IH(POBBIX; orpoc;
pecypcos; ITucemenHbIi
BITHCAHHBIC M ONMCaHHBIE; KOHTPOJIb;
YeTBIPEXYTOIBHUKH;
BBIBOJINTH UX CBOMCTBA U;
TIPU3HAKH;;
5.5. | B3anuMHoOe pacroyioxKeHne IByX OKpYKHOCTEH. 2 Hcnonab3oBaTh 5TH CBOWCTBA M IPU3HAKH TTIPU YcerHblit POII
pelLICHHH; orpoc;
3aja4; TIuceMeHHBIH
KOHTPOJIb;
5.6. | Kacanue okpyxHOCTEIt. 3 Hcnonps3oBark 5TH CBOWCTBA U IPU3HAKH NTPH Konrponsnas | POII
pelIeHuH; pabora;
3aj1ay;
HWroro mno pasueiy: 13
Pa3nen 6. IloBTOpenue, 0606 menne 3HAHMIA.
6.1. | IMoBTOpEeHNE OCHOBHBIX MOHATHI ¥ METOI0B KypcoB 7 1 8 KiaccoB, 0606menue | 4 PeaTh 3a/1auu Ha TOBTOPEHHUE; Kourponsnas | POUI
3HAHHUH. MJTIOCTPUPYIOLIME CBS3H; pabora;
MEX/Y PasIMYHbIMHU YaCTsAMH Kypca;;
HWroro mo pasueny: 4
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68




IHOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka KounyecTBo 4yacos Buasbl,
n/n (popmbI
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
KOHTPOJIsI
padoThI padoThI

1. |Ilapamnenorpamm, ero 1 0 0 YcTHBIHI
IIPU3HAKU U CBOMCTBA. OIIpOC;

[TnceMeHHbII
KOHTPOJTb;

2. | apamnenorpamm, ero 1 0 0 YcTHBIH
IIPU3HAKU U CBOMCTBA. OIIpoC;

3. | YactHble ciyyan 1 0 0 [TucbMeHHBIH
napajuieiorpaMMOB KOHTPOJTb;
(IpAMOYTOJILHUK, POMO,

KBaJIpaT), X MPU3HAKU U
CBOWCTBA.
4. | YacTHbIe ciydan 1 0 0 [TucbMeHHBIH
napajuieIorpaMMOB KOHTPOJTB;
(IpsIMOYTOJILHHK, pOMO, YcTHbIi
KBaJpaT), UX MPU3HAKU U OTIpoc;
CBOMCTBa
5. | Tpamenus 1 0 0 [TuceMeHHBIH
KOHTPOJIb;

6. | Tpameums 1 0 0 [TucpbmMeHHBII
KOHTPOJIb;
YcTHbII
OIpoc;

7. | PaBHOOOKas u mpsiMoyroyipHas | 1 0 0 [TucbMeHHBIH
Tparnenuu. KOHTPOJIb;

YcTHbIi
OTIpoc;
8. | PaBHOOOKas u mpsimoyronbHas |1 0 0 YcTHBIH
Tparenuu. OTIpoc;
IInceMeHHbI
KOHTPOJIb;
9. | YaBoeHue MeuaHbl. 1 0 0 [TucbmMeHHBbII
KOHTPOJIb;
YcrHbIi
OTIpOoC;




10.

YnBoenue MeauaHebl.

YcrHbiit
OIIpoC;
[IpakTnueckas
pabora;

11.

[lenTpanbHas cuMMeTpus

IIucbMeHHbBIN
KOHTPOJIb;
YceTHBIN

OTIpOC;

12.

KonTponsnas padora Ne 1 no
TeMe «HeThIpeXyroIbHUKN

KoHTponbpHas
pabora;

13.

Teopema daneca u Teopema o
MPONMOPHHUOHAIIBHBIX OTPE3Kax

[IlucbMeHHbBIN
KOHTPOJIb;
YceTHbBIN

OTIpOC;

14.

Teopema daneca u Teopema o
MPONMOPHHUOHAIIBHBIX OTPE3Kax

[IuceMeHHbI
KOHTPOJIb;
YcerHbiin

OTIpOC;

15.

CpenHss AMHUS TPEYrOJIbHUKA

[TnceMeHHBIN
KOHTPOJIb,
VcTHbBIN
0TIpoc;

16.

CpenHss AMHUS TPEYTOJIbHUKA

[TnceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTIpocC;

17.

Tpanenus, e€ cpeaHsiss TUHUS

[TnceMeHHBIN
KOHTPOJIb,
VcTHBIN
OTIpoc;

18.

Tpanenus, e€ cpeiHssI TUHUA

VcTHbIN
OIIpOC;
ITuceMeHHBIN
KOHTPOJIb;

19.

[IponopuroHaIbHBIE OTPE3KH,
IIOCTPOEHHUE YETBEPTOTO
IIPONOPLIMOHAIBHOTO OTPE3KA.

ITuceMeHHBIN
KOHTPOJIb;
YcrHbiit
OIIpOC;




20. | CBoiicTBa 1IeHTpa Macc B YcrHbIN
TPEYTOJIbHUKE. 0IIpOC;
[TnceMeHHbII
KOHTpOJIb;
21. | IlogoGHbIE TPEYTrOJIbHUKH. YerHbii
0IpoC;
[TnceMeHHbII
KOHTpOJIb;

22. | Tpu npu3HaKa mno00us [TuceMeHHBIM

TPEYroJIbHUKOB. KOHTPOJTb;
YcrHbIi
0TIpOC;

23. | Tpu npu3HaKa mo00ust [TucbMeHHBIH
TPEYroJIbHUKOB. KOHTPOJTb;

YcrHbIi
0TIpOC;

24. | Tpu npu3HaKa mo00ust YeTHbii
TPEYroJbHUKOB. 0TpoC;

IIncemeHnHbII
KOHTPOJIb;

25. | [IpakTueckoe mpuMeHEeHHE [TucemeHHBII
KOHTPOJIb;
YcTHbI
OTIpOC;

26. | [IpakTiueckoe mpruMeHEHHE YcrHblid
0TIpOC;
[TucbmeHHbII
KOHTPOJIb;

27. | KoutpoabHas padota Ne 2 o KonTtponbpHas
Teme «IlonoOHbIE pabora;
TPEYrOJIBbHUKI»

28. | Teopema Iludaropa, e¢ [TucbMeHHbIH
JI0Ka3aTelbCTBO U KOHTPOJIb;
[IPUMEHEHHE. YcTHBIN

0IIpOC;

29. | Teopema IIucaropa, e€ [TucbMeHHbIH
JI0Ka3aTeNbCTBO U KOHTPOJIb;
[IPUMEHEHHE. YcrHbIi

OTIpOoC;




30. | O6parnas Teopema [lucdaropa. [TucbmMeHHbIH
KOHTPOJIb;
YcrHbiit
OTIpOC;

31. | O6parnas teopema Iludaropa. [TucbmMeHHbIH
KOHTPOJIb;
YcrHbIiit
OTIpOC;

32. | Onpenenenune YcerHbIN
TPUTOHOMETPUICCKHUX (PYHKITHIA OTIpOC;
OCTpOTO yria, [TnceMeHHbIM
TPUTOHOMETPUICCKHE KOHTPOJTb;
COOTHOIIIEHUS B IPSIMO
YTOJILHOM TPEYrOJIbHUKE

33. | Ompenenenne [TuceMeHHBIH
TPUTOHOMETPUICCKHUX (PYHKIIHIHA KOHTPOJIb;
OCTpOTO yria, YcrHbIi
TPUTOHOMETPUICCKHE OTIpOC;
COOTHOIIIECHUS B IPSIMO
YTOJILHOM TPEYrOJIbHUKE

34. | OcHOoBHOE [TuceMeHHBIH
TPUTOHOMETPUYIECKOE KOHTPOJTb;
TOXKIECTBO. YceTHBIN

OTIpOC;

35. | COOTHOIIICHUS MEKTY [TuceMeHHBIH
CTOPOHAMH B TIPSIMOYTOJIBHBIX KOHTPOJTb;
TpeyroJibHUKax ¢ yriiamu B 45° YcrHblid
u 45°; 30° u 60° OTIpocC;

36. | COOTHOIIICHUST MEKITY [TuceMeHHBIH
CTOPOHAMH B TIPSIMOYTOJIbHBIX KOHTPOJIb;
TPEYrOJIbHUKAX C yIJIaMu B 45° Vel
u 45°: 30° u 60° OTIpocC;

37. | Kontponbhas pabora Ne 3 mo KonTposbHas
teme NeTeopema [IugaropalNe pabora;

38. | [lonsrtue 06 oOmIeii Teopun [TucbMeHHbIH
IO KOHTPOJIb;

YcTHbIN
OTIpoC;

39. | ®opmMybl 15 TUTOTHAIN ITuceMeHHBIN
TPEYTOJIbHUKA, KOHTPOJIb;
rapajienorpaMmma YcrHbIi

OTIpOC;




40. | ®opmyIibl IS TUTOIIATH ITuceMennbIi
TPEYroJIbHUKA, KOHTPOJIb;
napajuiesorpamma YcrHbiit

0IIpoc;

41. | OrHoleHue IOaneH ITnceMeHHBIN
TPEYroJIbLHUKOB C OOIINM KOHTPOJIb;
OCHOBAHMEM HJIM 00IICH YCTHEIH
BBICOTOM. OIIpOC;

42. | Beruncienue miomnaaen YCTHEIH
CIIOXHBIX (pUTyp uepe3 0IIpoc;
pazOueHue Ha YacTu U [TucemeHHBII
JIOCTPOEHUE. KOHTPOJIb;

43. | [Tnomraau ¢puryp Ha KjIeT4aToi ITnceMmennbIi
Oymare. KOHTpOJIb;

YcrHbrit
0TIpoc;
44. | Inomaau nogoOHBIX GuUryp VYcerHbii
0TIpocC;
[TnceMeHHBIN
KOHTPOJIb,

45. | Ilnomaay mogoGHBIX GUryp [TucemeHHBII
KOHTPOJIb,
VcTHbIN
OTIpocC;

46. | BeruncaeHnue 1oaaci. [IuceMeHHBIH
KOHTPOJIb;
VcTHbIN
OTIpoc;

47. | BeruncaeHnue Ioaaci. VcTHBIN
OTIpoc;
ITnceMeHHBIN
KOHTPOJIb,

48. | 3amaum ¢ MPaKTHYECKUM [MuceMeHHBIH
coJiep>KaHuEeM. KOHTPOJIb;

YcTHBIN
0mpoc;

49. | Pemenune 3a1a4 ¢ MOMOILBIO [TuceMeHHBIH
METO/1a BCIIOMOTaTeILHOM KOHTPOJIb;
nomagl Ycrubiit

OTIpOoC;




50. | Pewenue 3ama4 ¢ TIOMOILBIO YcrHbIN
METO/1a BCIIOMOTaTENbHOM OIIpOC;
njaomagd ITuceMenHbIi

KOHTPO!JIb;

51. | KontponabHas pabora Ne 4 o KonTposbHas
teme «llmomamm puryp» pabora;

52. | BoucaHHbIC U IIEHTPAJIbHbIC ITnceMennbIi
YTJIBI, YTOJI MEXKY KacaTelIbHOU KOHTPO!JIb;

U XOPJOH. YcerHbIN
0TIpoc;

53. | BriucanHbI€ U IIEHTPAIbHbIC ITnceMmennbIi
YTJIBI, YTOJI MEXKTY KacaTelIbHOU KOHTPOJIb;

U XOPJOH. YceTHEI
0TIpoc;

54. | Vel Mex 1y XopaaMu | [TuceMeHHBIH
CEKYIINMHU. KOHTPOJIb;

VYcTHEINI
0TIpocC;

55. | Yruel MeXIy XOpaaMu U [TuceMeHHBIH
CEKYIINMHU. KOHTPOJIb,

VcTHBIN
0TIpoc;

56. | Boucanuble ¥ OIIMCaHHEIE ITnceMeHHBIH
YETBIPEXYTOJIbHUKHU, UX KOHTPOJIb;
MPU3HAKU U CBOMCTBA YcrHblid

OTIpocC;

57. | BuucaHuble ¥ OIIMCaHHEIE VcrHbiit
YeThIPEXYTOJILHUKH, UX OTIpoc;
MPU3HAKU U CBOMCTBA [TucbMeHHbI

KOHTPOJIb,

58. | [IpuMeHeHMEe STUX CBOMCTB MpHU ITuceMeHHBIH
pEIICHUN TEOMETPUUECKUX KOHTPOJIb,
3a71a4 YcTHBIN

Ompoc;

59. | [IpuMeHeHue STUX CBOWCTB MpH VYerabii
pELIEHUN TEOMETPUUYECKUX 01poc;
3a71a4 ITuceMmeHnnbIi

KOHTPOJIb;




60. | B3aumHoe pacnosioxkenue n1Byx |1 [TucbMeHHBIH
OKPYKHOCTEH. KOHTPOJIb;
YCTHBIN
OTIpOC;
61. | BsaumHoe pacnosioxkenue nByx |1 YerHbii
OKPYXHOCTEH. 0IIpoc;
[TucbmeHHbIH
KOHTPOJIb;
62. | KacaHue okpyxHOCTEH. 1 [TuceMeHHBIH
KOHTPOJIb;
YCTHBIN
OTIpOC;
63. | Kacanue okpyxHOCTEH. 1 YcTHBIH
OTIpOC;
[TucemenHbIH
KOHTPOJIb;
64. | KontposbHas pabora Ne 5 mo 1 KonTponbhas
TeMe «YTIIbl U OKPY>KHOCTH pabora;
65. | [ToBTOpEHNE OCHOBHBIX 1 YcTHbIl
MOHSTUI U METOJIOB KypCOB 7 U OIIpOC;
8 xmaccoB, 0000IICHIE 3HAHNM.
66. | [ToBTOpEeHNE OCHOBHBIX 1 [TuceMeHHBIH
MOHATUH B METOJIOB KypCOB 7 H KOHTPOJTb;
8 kmaccoB, 0000IIeHNE 3HAHNM. VcrHbIH
OTIpOC;
67. | [ToBTOpEeHHE OCHOBHBIX 1 [TuceMeHHBIH
MOHATUH B METOJIOB KypCOB 7 U KOHTPOJTb;
8 kiaccoB, 0000IIeHHE 3HAHMIA. Ycrabii
OTIpOC;
68. | [lToBTOpEHHE OCHOBHBIX 1 KonTposnbhas
MOHATUH M METOJIOB KypCOB 7 U pabora;
8 kimaccoB, 0000IIIeHNE 3HAHNH.
OBUIEE KOJIMYECTBO YACOB |68
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

OO011ecTBO ¢ OrpaHUYEHHON 0TBETCTBEHHOCTHIO "M3narensckuii ieHTp BEHTAHA-I'PA®"; AkiimonepHoe;
obmectBo "M3narenscTBo [IpocBemenue';;
BBenure cBO# BapuaHr:

METOANYECKHUE MATEPHUAJIBI VI YUUTEJIA

I'eomerpust: 8 kimace: ydeOHUK [T ydammxcs o0meo0pasoBarenbHbIX yupexaenuit/ A.I'. Mep3msk, B.b.
[Tonounckuit, M.C. Sxup. — M. : Benrana-I'pad

I'eomerpus: 8 Kiacc: qUIAKTHUECKUE MaTepUAIbl: COOPHHK 3a/1a4 M KOHTPOJIbHBIX pabot / A.I'. Mep3isk,
B.b. Ionouckuit, M.C. fAxup. — M. : Benrana-I'pad

I'eomerpus: 8 knacc: paboune terpanu Nel,2/ A.I'. Mep3nsk, B.b. Tlononckuit, M.C. Axup. — M. :
Benrana-I'pad

I'eomerpus: 8 kimace: metomuueckoe nocooue/E.B. bynko, A.I'. Mepansik, B.b. [Tomonckuit, M.C. Skup. —
M. : Benrana-I'pad

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
PolI



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

KomnbroTep,MynpTHME 1A TPOEKTOP,CIIPABOYHbBIE MaTEPHAIIbI, TAOIHIIBI

OBOPYJIOBAHMUE J1JIAA ITPOBEJAEHUSA TABOPATOPHBIX U IIPAKTUYECKUX PABOT

Kommnerorep, MmynbTUMEMA IPOEKTOP
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