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MNOACHUTEJIbBHAS 3AITMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas nporpamma o yueOnomy kypcy "I'eomerpus"” s oOydaromuxcs 8 KjraccoB pazpaboTaHa Ha
ocHoBe DenepaabHOro TOCYAapCTBEHHOT0 00Pa30BaTEIbLHOTO CTaHIapTa OCHOBHOTO 00IIET0 00pa3oBaHus C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBIBIAEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, U
TPagUIHMNA POCCUICKOTO 00pa30BaHusl, KOTOPbIE 00ECIIEYMBAIOT OBJIAZICHNUE KITFOUEBBIMUA KOMITETCHIUSMU,
COCTaBJISIOLIMMHU OCHOBY JUISl HEIIPEPHIBHOIO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE 1IEIOCTHOCTh
OOMIEKYIbTYPHOTO, IMYHOCTHOTO U MTO3HABATEJILHOTO Pa3BUTHs 0Oydaromuxcs. B mporpamMe yuTeHbl uaeu
U nionoxeHus: KoHmenmmu pa3BuTusi MaTeMaTu4eckoro oopasoBanus B Poccuiickoit @eneparnuu. B smoxy
1 poBoi TpaHchopMaluu Beex chep ueroBeuecKoi 1eaTeIbHOCTH HEBO3MOXKHO CTaTh 00pPa30BaHHBIM
COBpPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCcKO MOATOTOBKH. YK€ B IIIKOJIE MaTEMAaTHKA CITY>KUT
OTIOPHBIM IIPEIMETOM JUIS U3YUESHHS] CMEKHBIX AUCLUIUINH, a TIOCTE IIKOJIbI pealbHOU HE00X0JUMOCThIO
CTaHOBUTCS HEMPEPBIBHOE 00pa3oBaHue, YTo TpeOyeT NOTHOLIEHHOM 0a30B0 00111€00pa3oBaTeNbHON
MOJTOTOBKH, B TOM YHCIIE 1 MATEMaTUYECKOM.

3T0 00YCIOBIEHO TEM, UTO B HAIIIM THU PACTET YUCIIO Mpodeccuid, CBI3aHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHUEM MaTeMaTUKU: U B chepe SIKOHOMUKH, U B OM3HECEe, M B TEXHOJOTHYECKUX 00JacTsIX, U TaXKe B
ryMaHuTapHbIX cepax. Takum oOpa3om, Kpyr MIKOILHUKOB, A7l KOTOPBIX MaTeMaTHKa MOKET CTaTh
3HAUYUMBIM MPEAMETOM, PACIIUPSAETCS.

[IpakTuueckast Mojxe3HOCTh MAaTEMATUKU O0YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS
dyHaaMeHTaTbHBIE CTPYKTYPBI HAIIETO MHUPA: IPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOIICHHUS OT
IPOCTEHIINX, YCBAUBAEMBIX B HEITOCPEIICTBEHHOM OIIBITE, JI0 JJOCTATOYHO CIIOKHBIX, HEOOXOJUMBIX IS
Pa3BUTHS HayYHBIX U IPUKIAIHBIX UK. be3 KOHKPEeTHBIX MaTeMAaTHYECKUX 3HAHUN 3aTPyIHEHO IOHUMAaHHE
NPUHIUIIOB YCTPOMCTBA M HCITOIb30BAHUS COBPEMEHHOM TEXHUKH, BOCTIPUSATHE U HHTEPIIPETAIUS
pa3Ho00pa3HON COLMAIbHOM, SKOHOMUYECKOM, MOTUTHYECKON HH(OopMalu, MaiodPppeKTHBHA
MIOBCEHEBHAS TIPAKTUYECKas AEATENbHOCTh. KakToMy 4elmoBeKy B CBOCH KM3HU MPUXOIAUTCS BHITTOIHSATH
Pacy€Thl M COCTABIISATH AITOPUTMBI, HAXOIUTh H IPUMEHTH (POPMYJIBI, BIIAJIETh MPAKTUIECKUMHU PUEMaMU
reOMETPUYECKUX U3MEPEHUHN M OCTPOSHUH, YUTATh HH(OPMAIIHIO, TTPEJICTABICHHYIO B BHJIE Ta0JIHII,
iarpaMM ¥ rpa)uKoB, )KUTh B YCIIOBUSX HEOTPENEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aWHBIX COOBITHIA.

OAHOBPEMEHHO C pacHIMpeHueM cep MPUMEHEHHsI MaTeEMaTHUKU B COBPEMEHHOM 00111ecTBe BCE Ooee
Ba)XHBIM CTAHOBUTCSI MAaTEMAaTUUECKUN CTUIIb MBIIIJICHUS, TIPOSIBIISIOLIMICS B ONIPEIeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3yueHuss MaTeMaTHKU B apceHasl MPUEMOB M METOJIOB MBILIICHUS YellOBeKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA UHAYKIMS U AeIyKLUs, 0000IEeHHE U KOHKPETH3allHs, aHAJIHU3 1
CHHTE3, KJaccu(UKaIsI U CUCTeMaTH3alMs, abcTparupoBanue 1 aHaorusi. OObeKThl MaTEMAaTHYECKUX
YMO3aKJIIOUEeHHUH, TpaBUiIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKHUX MTOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKE yMEHUs (POPMYIHPOBATH, 0OOCHOBBIBATH U JI0OKA3bIBATH CY)KJEHHS, TEM CaMbIM
pa3BUBAIOT JIOTHUECKOE MBIIIIEHHE. Beaymas poib NpuHaAIeKUT MaTeMaTiKe U B OPMHUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCOHUTAHUU YMEHUN JEHCTBOBATH 110 331aHHBIM aJITOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE U KOHCTPYMPOBATh HOBbIE. B mporiecce perieHus 3a1a4 — OCHOBOM yueOHOM
JeSITeIbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIaHAs CTOPOHBI
MBIIICHHSL.

OOyueHnne MaTeMaTHKE JaE€T BO3MOXKHOCTh Pa3BUBaTh Y 00yUYarOUIMXCs TOUHYIO, PAllMOHATBHYIO U
WH()OPMATUBHYIO PeUb, yMEHUE OTOMpaTh HanbOoJIee MOAXOAIINE SI3bIKOBBIE, CHMBOJINYECKHE, TpaPUISCKre
CPEICTBA JJIsl BRIPAXKEHUSI CY>KJIEHUHN M HATISTHOTO UX MPEICTaBICHHUS.

Heo6xoauMbpIM KOMIIOHEHTOM OOI1IeH KyJIbTYPhI B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 001I[ee 3HAKOMCTBO



C METOJaMHU MO3HaHUs JeMCTBUTEIBHOCTH, MPEACTABICHUE O IPEAMETE U METO1aX MAaTEeMATUKH, UX OTJIIMYUI
OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTHKHU JJIst
pelIeHNs HayYHBIX U NPUKIAAHBIX 3a/1a4. TakuM 00pazom, MaTeMaTHueckoe o0pa3oBaHHe BHOCUT CBOU
BKJIaJ B pOopMUpOBaHUE OOIIEH KyJIbTYpPhI UeJIOBEKa.

N3ydyeHne MaTeMaTHKHU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEIOBEKA, TOHUMAHUIO
KpacoThl U U3SIIECTBA MATEMATUUYECKUX PACCYXKACHHUM, BOCIPUATHIO FTEOMETPUUECKUX (POPM, YCBOCHHIO
UJe CUMMETPHH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUA"

«MarteMaTHKy YK€ 3aTeM YYUTb HaJ0, YTO OHA YM B IIOPSAJOK IPUBOAUTY», — IHCAJ BEIMKUHA PYCCKUM
yaenblii Muxann BacuinbeBuu JIoMoHOCOB. M B 3TOM COCTOUT OfHA M3 ABYX LieJiel 0OyYEeHHS T€OMETPUH KaK
COCTAaBHOM YaCTH MATEMATUKH B IIKOJIE. DTOM LIEJIM COOTBETCTBYET JOKa3aTeIbHasl IMHUS IIPENOAaBaHMs
reomerpun. Cienyst peicTaBIeHHON pabodell mporpaMMe, HauMHas C CeAbMOI0 Kjlacca Ha ypoKax
reOMETPHH 00YUYAIOIIMICS YIUTCS IPOBOJUTH JJOKA3aTEIbHbIE PACCYKIACHUS, CTPOUTH JIOTHIECKUE
YMO3aKJIIOUEHHUs, JOKa3bIBATh HCTUHHBIEC YTBEPIK/IEHUS U CTPOUTH KOHTP MPUMEPHI K JIO)KHBIM, IIPOBOJIUTH
pacCcyX’AeHUsI OT «IIPOTUBHOT0», OTINYATh CBOICTBA OT MPU3HAKOB, (HOPMYJINPOBAaTh OOpaTHBIE
YTBEPKACHUS. Y UEHUK, OBJIa/IEBIINI UCKYCCTBOM PacCyKJaTh, Oy/1€T NPUMEHATh €ro U B OKpY’Karolei
YKU3HU.

Kak nucan reomerp u nenaror Urops @enoposud Llapeirug, «IroapsMu, TOHUMAOIUMHU, YTO TAKOE
JI0Ka3aTeNIbCTBO, TPYJAHO U J1a’K€ HEBO3MOKHO MaHUITYJIMPOBATh». [ B 3TOM COCTOUT BakHOE
BOCIIMTATEIbHOE 3HAYCHUE U3YYCHUS T€OMETPHUH, IPUCYIIEE MMEHHO OTEYECTBEHHON MaTEMaTUYECKON
mKoje. BMecre ¢ TeM aBTOPHI MPOrpaMMBbl IPEAOCTEPETAIOT YUUTENS OT U3IUIIHETO (popMann3ma, 0cOOEHHO
B OTHOILLICHUH Hadyajl U OCHOBaHMUU reomeTpun. Opannysckuii marematuk JKaH /[pe10HHE IO ’TOMY IIOBOAY
BbICKa3aJics Tak: «UTo KacaeTcst 1eIMKaTHOM MpoOaeMbl BBEIEHUS «aKCHOM», TO MHE Ka)XeTcsl, 4TO Ha
HEPBBIX Opax HYKHO BOOOIIE N30eraTb MPOU3HOCUTH CaMo 3TO ¢i1oBo. C Apyroi ke CTOPOHBI, HE CIIEAYEeT
yIIyCKaTh HU OJJHOM BO3MO>KHOCTHU JaBaTh MPUMEPHI JOIMUYECKHX 3aKII0UEHUH, KOTOpbIe Kyaa B O0IbILICH
MEpe, 4YEM NS AKCUOM, SIBIISIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEISIMM MATEMAaTHYECKOTO
MBILLICHUS.

Bropoii nienpro u3y4eHus FeOMETPUH SIBIISIETCS UCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA IIPH PEIICHUH KaK
MaTEMAaTUYECKUX, TaK U IPAKTUYECKUX 3a7ja4, BCTPEUYAIOIIMXCS B peallbHOU *KU3HU. OKOHUMBIIUHI KypC
TreOMETPHUH LIKOJBHUK JI0JKEH ObITh B COCTOSIHUU OIPEIEINTh T€OMETPUYECKYIO (GUTYpY, ONTUCATh CIOBAMHU
JTAHHBIM 4epTEX WK PUCYHOK, HAlTH TUIOIIA/b 3eMEIbHOTO YYaCTKa, paCCUUTaTh HEOOXOIUMYIO AITUHY
OTITOBOJIOKOHHOT'O Kabest WM TpedyeMble pa3Mepbl rapaxa i aBTOMOOWIIs. DTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENbHAS JIMHNS B U3YYEHUH F€OMETPUH B LIKouIe. J[aHHas mpakTHYecKasl IMHUSA SBISETCS. HE MEHEe
BakHOM, yeM nepBasi. Emé [Tnaron npennuceian, utoObl «rpaxaane [IpekpacHoro ropoja H1u B KOEM
CJIy4ae He OCTaBJISUIM FEOMETPHIO, BE/Ib HEMAJIOBAXKHO Jake MOOOYHOE e€ MPUMEHEHHE — B BOEHHOM JIeIe
J1a, BIIPOYEM, M BO BCEX HayKax — JUIS JIYUILIETO UX YCBOEHUS: MBI BEJlb 3HaeM, Kakas OeCKOHeuHasi pa3HUIla
CYILIECTBYET MEXKy YEJIOBEKOM IIPUYACTHBIM K T€OMETPHUH U HENIPUYACTHBIMY. J[JI1 3TOTO yUUTENIO
peKoMeHayeTCs MoAOUpaTh 3aauu IPAKTUYECKOTO XapaKTepa Uil pacCMaTPUBAEMBIX TEM, YUUTh AeTel
CTPOUTHh MATEMATHYECKUE MOJIETN PEATbHBIX )KM3HEHHBIX CUTyallui, IPOBOJAUTh BEIYMCICHUS U OLIEHUBATH
aJIEeKBaTHOCTH IOJYYEHHOTO pe3ysbrara. KpaliHe Ba)KHO MOAYEPKUBATE CBA3U T€OMETPUU C IPYTHUMH
npeIMeTaMu, MOTUBUPOBATh UCIIOJIB30BaTh ONPEAETICHHS T€OMETPUUECKUX (QUTYDP U MTOHITHH,
JEMOHCTPUPOBATh MPUMEHEHHUE MOJYyYSHHBIX YMEHUHN B (PM3MKe U TEXHUKE. DTH CBSI3U Haubosee IpKo
BUJHBI B TeMax «BekTopb», «puroHoMeTprueckre COOTHOLEHU », «Metoa koopauHaT» U «Teopema
[Mudaropan.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE



CoracHo yueOHOMY IJIaHy B 8 KJ1acce u3ydaercs yueOHbll Kypc «I'eoMeTpusi», KOTOPBIN BKIIIOYAET
CJIeIyIOIlIe OCHOBHBIE pa3ensl cofepxanus: «['eomerpuueckue GUrypsl U ux cBoiictBay, «M3mepenue
FeOMETPUUECKUX BEIMYUHY, a TaKKe «/[ekapToBbl KOOpAMHATHI Ha MIIOCKOCTUY, «BekTopbl», «JIBuxkeHus
wiockocTu» U «lIpeobpazoBanust mogoous».

Y4eOHblii 11aH NpeaycMaTpUBaeT U3yUYEeHHE TeOMETpUU Ha 6a30BOM ypOBHE, UCXOs U3 68 ydeOHbIX YacoB
B y4eOHOM TOTy.



COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

UYersipéxyronbHuku. [lapamnenorpamMm, ero npusHaky U cBoKMcTBa. YacTHble Cilyyau MapajuieIorpaMMoB
(MpsIMOYTOJILHUK, POMO, KBaJpaT), X MPU3HAKU U cBOiicTBa. Tpamenus, paBHOOOKast Tparemus, e€ CBoicTBa
u npusHaku. [IpsamoyronpHas Tpanenus.

Meron yasoenust mequansl. LlentpansHas cummerpus. Teopema ®aneca 1 TeopeMa 0 IPONOPLUOHATIBHBIX
OTpe3Kax.

CpenHue TMHUY TPEyroJibHUKa U Tparneuuu. LleHTp Macce TpeyrosibHUKa.

[TomoOue TpeyrobHUKOB, KO3 GHUIHEHT nogodus. [Ipuznaku mogobus TpeyroabHUKOB. [Ipumenenne
000U MPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

CoiicTBa muomaael reomerpuyeckux ¢puryp. opmyssl s MIIOLMIAIM TPEYTOIbHHIKA, apaiieorpaMMma,
pomba u Tpanenuu. OTHOIICHHE TUIOIIACH MOJOOHBIX (pUryp.

Boruncnenue niuomaaei TpeyroabHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIETYaToOl Oymare.

Teopema [udaropa. [Ipumenenue teopemsl [Inaropa npu pemeHnn MpakKTUYECKUX 3a/1a4.

CuHyc, KOCUHYC, TAHT'€HC OCTPOTO YIjla MPSIMOYTOJIbHOTO TpeyrojbHUKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. Tpuronomerpuueckue ¢pyHkiuu yrios B 30°, 45° u 60°.

Brucannbie U IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOW U XOPAOU. YTUIBI MEXAY XOpAaMu U
CEKyIIMMU. BrincaHHble U ONKMCaHHBIE YETHIPEXYTOJBbHUKHN. B3auMHOE pacronokeHue IByX OKpPYKHOCTEN.
Kacanue okpysxHocreil. O01ue kacaTtenbHble K JBYM OKPY>KHOCTSIM.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenne yuebHOTo Kypca «['eomeTpusi» JOKHO 00ecTeyrBaTh JOCTHKEHHE HA YPOBHE OCHOBHOTO
o0uiero o0pa3oBaHus CIEAYIOIIMX JIMYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX
pe3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS ITPOrPaMMBbI yueOHOro Kypca «I eoMeTpusi» XapaKTepu3yoTCs:

IlaTpuoTnyeckoe BocIUTAHUE:

MPOSIBIIEHUEM HHTEpEca K MPOILJIOMY M HACTOSIIIEMY POCCUIMCKONM MAaTEMAaTHKH, IICHHOCTHBIM OTHOILIEHUEM
K TOCTHXKEHHUSM POCCHUICKUX MaTeMaTUKOB U POCCUIICKON MaTeMaTH4eCKON IIKOJIbI, K UCIIOIb30BAHUIO ATHX
JOCTHKEHHH B IPYrUX HayKax U MPUKIAAHBIX cepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN rpaskJaHIHA U pean3allii €ro Npas, IPEICTaBICHUEM O
MaTEeMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUM, TPOLIEAYP TPAKIAHCKOTO
o0O1ecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBHIO K 00CYKICHHUIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU, OCO3HAHUEM BaXKHOCTH MOPaJIb- HO-3TUUECKHUX
MPUHIUIIOB B JACSATEIHLHOCTH YUEHOTO.

TpynoBoe Bocnuranue:

YCTaHOBKOM Ha aKTHBHOE y4acCTHE B PEIICHUH MTPAKTUYECKHX 3a]]a4 MaTeMaTHUYeCKON HampaBIeHHOCTH,
OCO3HAHUEM BKHOCTH MaTEMaTUYECKOT0 00pa30BaHUs HA MPOTSHKEHUH BCEH JKU3HU IJIS YCIICIITHOM
po(heCcCHOHATILHOM JISATEIILHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMCHHIA,

OCO3HaHHBIM BBIOOPOM U MTOCTPOEHUEM MHIMBUIYATHHOW TPAEKTOPUHU 00pa30BaHUs U )KU3HEHHBIX TIAHOB
C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.

JcTeTHYeCKOoe BOCIINTAHNE!

CHOCOOHOCTBIO K AMOIIMOHATIBHOMY U ACTETUYECKOMY BOCTIPUSATHIO MAaTEMAaTUUECKUX 0OBEKTOB, 3a/1a4,
pELIeHUH, pacCyX/I€HUI; YMEHUIO BUAETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 IO3HAHUS:

OpUEHTAIINEH B IEITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYUHBIX MTPEJICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, PUPOJIBI M 00IIECTBa, TOHUMAaHUEM MAaTEMaTUYECKOW HAYKU KaK
chephl YeTOBEUECKON IeATeTbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH IS PA3BUTHS [TUBUITU3AIINH;

OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKHU U MAaTEMAaTUUYECKON KyJIbTYPOU KaK CPEeICTBOM MTO3HAHUS MUDPA;

OBJIAJICHUEM MPOCTEHIITMMHU HAaBBIKAMH MCCIICIOBATEIHCKON ACTEIHHOCTH.

du3nyeckoe BOCNUTaAHUE, POpMHUPOBAHHE KYJIbTYPbI 310POBbS M SMOIMOHAIBHOIO 0J1ar0NoJyYHsi:

TOTOBHOCTBIO MIPUMEHSTh MaTEMaTHUYECKHE 3HAHUSI B MHTEPECAX CBOETO 370POBBS, BEICHUS 37J0POBOTO
o0Opa3a Xu3HH (370pOBOE MUTaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHITHI U OTABIXA, pEeTyisapHas pu3ndeckas
AKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBBbIKA PeIICKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO e MpaBa
JIPYToro 4ejoBeKa.

JIKOJIOTHYECKOe BOCIINTAHHE:

OpHUEHTAIlMel Ha TPUMEHEHNE MAaTeMaTHISCKUX 3HAHUIA JUIS PEIICHHUs 33/1a4 B 00JIaCTH COXPAaHHOCTH
OKpPY’KaloIllel cpeibl, MIaHUPOBAHUS TOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUH AJI OKpPYKaroIIei
Cpelbl;

OCO3HaHHEM TJ100aTbHOI0 XapaKTepa SKOJIOTHUECKUX MPpoOsIeM U myTel UX pereHusl.

JInuHOCTHBIE pe3yJIbTaThl, 00ecneYnBalOlHe AJANTANNI0 00y4al01Ierocsi K U3MeHAI0IMuMCs
YCJOBHUSIM COUMAIBLHOM ¥ IPUPOIHOM Cpe/bl:



— TOTOBHOCTBIO K JIEHCTBUSM B YCIOBUSAX HEONPEAEIEHHOCTH, IIOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€pPe3 IMPAKTUYECKYIO JEATEIbHOCTD, B TOM YUCIIE YMEHUE YUUTHCS y APYTUX JIIOACH,

HpI/IO6peTaTL B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHW S, HABBIKKM U KOMIICTCHIIMU U3 ONIbITA APYIUX;

— He00X0JUMOCTHIO B POPMUPOBAHUHU HOBBIX 3HAHMI, B TOM 4yHclie (OPMYIUPOBATh UJIEH, IIOHATHUS,
TUIOTE3bI 00 00BbEKTaX U SIBICHUSX, B TOM YHCJIE paHEEe HE U3BECTHBIX, OCO3HABATH NEUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE PA3BUTHE;

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U ACHCTBHSL, (HOPMYITHPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

MetanpeamMeTHble pe3ylbTaThl OCBOEHUS POrpaMMbl yueOHOro Kypcea «I'eoMeTpusi» XxapakTepu3yroTcs

OBJIAICHUCM YHUBEPCA/IbHbIMU RO3HA6AME/IbHbIMU Oeﬁcmeuﬂmu, YHUBEPCAIbHOIMU KOMMYHUKAMUBCHbBIMU

OelcmeusaMu U YHUBEPCANbHbIMU PESYAAMUBHBIMU OeUCTNEUIMU.

1) Vhusepcanvnvle nosnasamenvhsle deiicmeus obecnevusarom Gopmuposanue 6a308bix KOSHUMUBHBIX

npoyeccoes 06)7116”01/141/[)66‘}2 (0060€Hu€ Memooo8 No3HaAHUsA OKpyatcarougeco mupa, npuUmMeHerHue j102u4ecKux,

uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueli).

ba3oBble JJoruyeckue AeiicTBUsA:

— BBIABJIATH U XaPAKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKN MATECMAaTUYICCKHUX O6’L€KTOB, HOHHTHﬁ,
OTHOILICHUH MCKAY INOHATHUAMU, Q)OpMyHHpOBaTB OIIpCACIICHUA HOHHTHﬁ; YCTaHaBJIMBATb
Cy'I_I_[eCTBeHHHﬁ IIPpHU3HAK KJ'IaCCI/I(bI/IKaI_[I/II/I, OCHOBAaHMUA AJIA O606H.I€HI/I$[ H CpaBHCHUA, KPUTCPHUH
MMPpOBOAUMOI'O AHAJIN34A,

— BOCHPHUHHUMATH, GOPMYJINPOBATH U IPEOOPA3OBHIBATH CY)KJIEHUS: YTBEPAUTEIbHbIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

— BBISABJIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (paKTax, JaHHbIX,
HaOJIOACHUAX U YTBEPKACHUSAX; IIpe/ylaraTb KpUTEPUN AJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

— JIeNaTh BBIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX U UHTYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKITFOUSHUH 110 aHAJIOTUH;

— pa361/1paTL JA0Ka3aTCJIbCTBA MATEMATHYCCKUX YTBCp)K,Z[CHI/Iﬁ (HpHMBIC u oT HpOTI/IBHOFO), IMpOBOAUTD
CaMOCTOATCIIbHO HECJIOXHBIC N10KAa3aTCIIbCTBA MAaTEMATHIYCCKHUX (I)aKTOB, BBICTPANBATh apryMEHTAIUIO,
MPUBOJAUTH NPUMECPBI U KOHTPIIPUMCPHBI; 000CHOBBIBATH COOCTBCHHEIC pacCyxKaACHUA;

— BBIOMpATh CIOCO0 pelieHus: yueOHOM 3a7jau (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIEHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CAMOCTOSITENILHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKue JeCTBUA:

— HCIMOJIB30BaTh BOIPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MO3HAHU; POPMYIHUpPOBATH BOIPOCHI,
¢bukcupymome NpoTUBOpedre, IpodiieMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMHPOBATh THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIHIO0, MHEHHE;

— HOPpOBOAUTH TO CaAMOCTOATCIBHO COCTABJICHHOMY IJIaHY HECJIOKHBIN 9KCIICPUMCHT, HCGOHBLHOG
HCCIICIOBAaHKE MO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, 3aBUCUMOCTEH 00bEKTOB
MEXy COOOM;



— CaMOoCTOATENbHO (hOpMYyTUpPOBaTh 000OIIEHNS M BEIBOIBI IO PE3YJIbTAaTaM MPOBEAEHHOTO
HaGHIO,[[CHI/IH, HUCCICO0OBAaHUA, OLICHUBATDH HOCTOBCpHOCTB HOHy‘-IeHHBIX pe?)yJ'H:TaTOB, BBIBOJIOB 1
0000I1IeHMI;

— IIPOTHO3UPOBATH BO3ZMOKHOC pa3BUTHUC IIPOLECCA, a TAKKE BbIABUI'aTh ITPCAIIOJIOKEHUA O €T0
Pa3BHUTHH B HOBLIX YCJIOBHAX.

PabGora ¢ undpopmanmeii:

— BBIABJISITHD HEAOCTATOYHOCTE U I/I36BITO‘-IHOCTB I/IH(i)OpMaL[I/II/I, JaHHBbIX, HGOGXOHI/IMBIX JJI peH_IeHI/ISI
3a/1a4u;

— BBIOMpATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUUHBIX
BUJIOB ¥ (POPM IIPECTABICHHUS;

— BbIOMpaTh (opMy npeAcTaBieHuss UHGOPMAIIMU U UIUTFOCTPUPOBATH pelllaeMble 33a]Ja4l CXEeMaMH,
auarpaMMaMu, HHOU rpaduKoil 1 uX KOMOUHAIMSMY,

— OLECHUBATh HAJIEKHOCTh UH(POPMALUH 110 KPUTEPUAM, NPEAJIOKEHHBIM YUUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENHHO.

2) YHuueepcanvrbie KOMMYHUKAmMUGHBbLE Oelicmaus 00ecneyusarom chopmMupo8aHHOCHb COYUATbHBIX
HABbIKOG 00YYAIOUUXCAL.

Oomenmne:

— BOCIIpUHHUMATb U (I)OpMy.TII/IPOBaTb CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMU U LECIISIMU 06H_IGHI/IH;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOXO TOYKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1dBATb
MOSACHCHUA 11O X0y PCIICHUS 3a1a41, KOMMCHTHUPOBATDH HOJ'Iy‘IGHHBIfI pe3yJIbTaT,

— B X0J1e 00CYXKJIeHHs 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaEMON TEMbI, TPOOJIEMBI, pelaeMoit
3aaa4u, BbICKA3bIBATh UACHU, HALICJIICHHBLIC HA IMTOMCK PCIICHUSA,; COIIOCTABJIATE CBOU CYKACHUA C
CYXKACHUAMU APYTHUX YHAaCTHUKOB Juajiora, O6HaPY)KPIBaTI> pasiiniue U CXoaCTBO HOSHHI/II;'I; B
KOPPEKTHOH Gopme (HOpMYIHpPOBATH pa3HOTIACHS, CBOU BO3PAKECHUS;

— MPEACTABIATH PE3YIbTATHI PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMSI, TPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHUS C YUETOM 3ajay MpPEe3eHTallul U 0OCOOEHHOCTEN
ayJTUTOPHUH.

CoTpyannuecTBo:

— TIOHUMATb 1 HUCII0JIB30BaTh IMPEUMYIICCTBA KOMaH}IHOﬁ n HHJIHBHJIyaHBHOﬁ pa60TI)I IIpU pCUHICHUHA
y‘-Ie6HI)IX MaAaTEMAaTHYCCKUX 3a71a4,

— HPpHUHUMATH LCJIb COBMECTHOM ACATCIIBHOCTH, INIAHUPOBATL OpTraHU3alluIO COBMECTHOM pa6OTLI,
pacnpeacissiTb BUJbI pa60T, A0roBapuBaThbCA, O6CY)KI[E[TL nmponecc U pe3yjabTart paGOTLI; O606H_[8.TB
MHCHUSA HCCKOJBbKHX JIIOILCI‘/’I;

— y4acTBOBaTh B IPYNIOBBIX (hopMax padboThl (00CYkIeHUsI, 0OOMEH MHEHUSMHU, MO3TOBbIE LITYPMbI U
7p.);

— BBIIIOJIHATE CBOIO YaCThb pa60TBI U KOOPAWHHUPOBATH CBOU JIENCTBUS C APYTUMHA YICHAMU KOMAHbI;

— OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT 110 KPUTEPUAM, CHOPMYITUPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynisamuesnsie oeticmaus 0becnevusarom Gopmuposanue cCMolCi08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.



Camoopranuszaums:

CaMOCTOSATEIILHO COCTABIISATh IUIaH, AJITOPUTM PEIICHHS 3a7a9n (WM €T0 YacTh), BRIOUPATh CII0c00
pelIeHus ¢ y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUM ¢ yu€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

— BJIaJCTh crocodamu CaMOITPOBEPKH, CAMOKOHTPOJIA IMpoLecca U pe3yJibTaTa pCIICHUS
MaTeMaTHIeCKOMN 3aJa4u,

— IMPEIBUAETH TPYIAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PELICHUH 3a1a41, BHOCUTb KOPPEKTUBHI B

ACATCIIBHOCTb HA OCHOBC HOBBIX O6CTOSIT€J'IBCTB, HaﬁﬂeHHbIX OH_II/I6OK, BBIABJICHHBIX prﬂHOCTeﬁ;

— OLICHMBATh COOTBETCTBHE Pe3yJIbTaTa JIeATEIbHOCTH OCTABJICHHON LEJIH U YCIOBUIM, OOBACHATH
MPUYMHBI TOCTHKEHUS WM HEOCTIKECHUS 1IEJIH, HAaXOAUTh OIMOKY, TaBaTh OLICHKY MPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIbTATBI

OcBoenue yueOHorO0 Kypca «['eomeTpusi» Ha ypoBHE § Kjacca I0JKHO 00eCTieunBaTh JOCTUKEHNE
CJICAYIONINX TPEAMETHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB:

— Pacmno3HaBaTh OCHOBHBIC BHUbI ‘{eTI)IpéxyFOJII)HI/IKOB, HUX 3JICMCHTHI, I1I0JIb30BaThCA UX CBOMCTBaMH

IIPU pEIICeHNH F€OMETPUUYECKUX 3aa4.
— [lpumeHsTH CBOMCTBA TOUKH IEpECEUECHUs MEANAH TPEYTOJIbHUKA (LIEHTPA MAcC) B PELLICHUH 3a/1a4.

— Braznets NOHATHEM CpEIHEN JTMHUU TPEYTOJbHUKA U TPAIICLIUH, IPUMEHATh UX CBOMCTBA IIPU

pPEIICHUH ITrCOMCTPUYCCKUX 3aaa4.

— Ilonp3oBatscs TeopeMoit Daneca U TEOPEMON 0 MPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS
pEeILIeHNs IPaKTUYECKUX 3a/1a4.

— [lpumensTs npu3HaKy M0100Us TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUYECKUX 3a/1a4.
— Ilonb3oBarbest Teopemoii [Tudaropa 1 perieHrs reoMeTpUYecKuX U NPaKTHUECKUX 3aa4.

— CTpOI/ITI) MAaTECMAaTUYCCKYIO MOJCIIb B IPAKTHYCCKUX 3ajadyax, CaAMOCTOATCIbHO ACJIaTh T-ICpTé)K " Ha

XOQUTb COOTBETCTBYIOIIHE JJIMHBI.
— Bnagets noHATHAMU CHUHYC4, KOCMHYCAa U TAHI'CHCA OCTPOTO yIJjia MPAMOYTOJIBHOT'O TPEYTI'OJIbHUKA.
— Ilonp30BaThCs STUMH IOHATHUS MU JJIs peIICHUA NPAKTUYCCKUX 3a/iay.

— Bbruncnare (pa3nuyHbIMU CIOc00aMi) TIIOIIAs TPEYTOJbHUKA U TJIOUIaI MHOTOYTOJIBbHBIX (QUTYD
(mONB3yACh, TAe HEOOXOIUMO, KABKYISITOPOM).

— HpI/IMCHHTB TMOJIYYCHHBIC YMCHUS B ITPAKTUYCCKUX 3adavax.

— BraneTs NOHATUAMYU BIMCAHHOTO U LIEHTPAIBHOTO YIJa, UCIIOIb30BaTh TEOPEMBbI O BIUCAHHBIX
yIJIax, yriax MeXay XOpAaMu (CeKyIMMH) U YIiie MeXAY KacaTelabHON U XOp10i pU pelIeHnn
reOMETPUUYECKUX 3ajad.

— BJ'Ia}IeTI) IIOHSATHUEM OIITMCAHHOI'O I-IeTBIpéX}/l"OJ'II)HI/IKa, IPUMCHSTH CBOMCTBA OIMCAHHOT'O

YETBIPEXYTOJIBHUKA ITPU PEIICHNUH 3a/1a4.

— HpI/IMeHHTB MOJIYYCHHBIC 3HAHUA HAa MPAKTUKC — CTPOUTH MATCMAaTUUCCKUC MOJCIN AJId 3a/1a1
peaHBHOﬁ JKU3HHU U NPOBOAUTH COOTBCTCTBYIOIIUC BHIYUCIICHUSA C IPUMCHCHHUEM HO,[[O6I/ISI u

TPUTOHOMETPHH (TIOJIB3YSCh, I'7Ie HEOOXOIUMO, KAJIBKYISTOPOM).






TEMATHYECKOE IINIAHUPOBAHUE

Ne | HaumeHoBaHMe pa3/ieioB H TEM IPOrpaMMbl KoanyecTBo yacos Jara Bujasl gesiTeIbHOCTH Bujsl, DJIeKTPOHHbIE
n/n H3y4YeHHusk ¢opmsI (uucgpoBbie)
BCEro | KOHTPOJIbHBIE | MpaKTHYecKHe KOHTPOJIsI oGpasoBaTebHbIe
pPadoTbI PadoTbI pecypcsl

Paznen 1. UeTbIpéxXyroabHUKH

1.1. | [Mapamnenorpamm, ero NpU3HAKU U CBOHCTBA. 2 0 1 N300pakaTh 1 HAXOUTH HA YEPTEIHKAX YETHIPEXYTOIBHUKH Pa3HbIX BUIOB M UX | YCTHBII TIpesenrarst
3JIEMEHTHI; orpoc; Pa3natounblii
DopMynIUpOBaTh ONPECICHNU: TTapaLIeIorpamMMa, IPSIMOYTOJIbHUKA, pOMOa, TTuceMenHbIH | MaTepuan
KBaJIpaTa, TPAIreLuy, paBHOOOKOMN TpareLuy, MPIMOYTOJIbHOM Tpanenny; KOHTPOJIb;
JloKa3bIBaTh M UCHOJIb30BAaTh PH PEILICHUHM 3a/1a4 IIPU3HAKUA M CBOHCTBA:
napajenorpaMma, IpsiMoyroJibHuKa, poM0a, KBajpara, Tpaneluy,
PpaBHOOOKOI1 Tpanenuu, NpsMOyrojabHON Tparelnu;

1.2. | YactHbIe ciyyan mapaieorpaMMoB (IIPSIMOYTOJIBHUK, 2 0 1 DopMyIMpOBaTh ONPECICHNUS: TTapaLIeIorpamMMa, IPSIMOYToJIbHUKA, pOMOa, YTt IIpesenranms

pomO, KBaJpaT), X PU3HAKU U CBOICTBA. KBaJpaTa, Tpaleluy, paBHOOOKOI! Tpanenny, IpsiMOyroJIbHOI Tpanenny; 01poc; Pasznatounsrii

Jloka3pIBaTh U UCIOIB30BATh IPU PELIEHUHU 3aa4 PU3HAKU U CBOICTBa: IIucemenHsblil | MaTepuan
napajenorpaMma, IpsiMoyroJibHUKa, poM0a, KBajpara, TpareLuy, KOHTPOJIb;
PaBHOOOKOI! Tpanenuu, MpsMoyroJabHON Tparnemnu;

1.3. | Tpamenwus. 2 0 1 DopMynupoOBaTh OLPEEICHNU: TTapalIeIorpaMmMa, IIPSIMOYTOJIbHUKA, poM0a, Ycrubiid TIpe3enTauus
KBaJIpaTa, TPareuy, paBHOOOKOM TpareLuy, IPsIMOyTroJIbHON TpareLny; orpoc; Pa3natounblii
JlokasbIBaTh M UCIHOJIb30BATh MPH PEILICHUHM 3a/ia4 IIPU3HAKUA M CBOWCTBA: TTucemenHbll | MaTepuan
napajenorpaMma, npsiMoyrojibHuKa, pom0a, KBajpara, Tpaneiuu, KOHTPOJIb;

PpaBHOOOKOI1 Tpaneuu, NpSMOyrojabHON TpaIeiuu;

1.4. | PaBHOOOKAs U IPSIMOYTOJIbHASI TPAICLINH. 2 0 1 DopMyIMpOBaTh ONPECIICHHUS: TTapalIeIorpamMMa, IPSIMOYToJIbHUKA, pOMOa, Ycrabrit TIpesenrarms
KBaJipaTa, TPareLuuy, paBHOOOKOH TpaneLuy, NpaMOyToJIbHOM Tpanenuy; onpoc; Pasznatounsrit
Jloka3pIBaTh U UCIOJIb30BATh IPU PELICHUU 3aa4 MPU3HAKU U CBOICTBA: IIucemenHsblil | MaTepuan
napajuiesorpaMma, psMoyrojbHuKa, pomba, KBajpara, TpareuH, KOHTPOJIB;

PpaBHOOOKOI1 Tpanenuu, MpsMoyroJabHON Tpareinu;

1.5. | YaBoeHue meuaHbl. 2 0 1 ITpuMeHsTH METO/] YAABOCHHS MEAMAHbI TPEYTOJIbHUKA; YcTabit IIpesenTanus
Vcrionb30Bath LU(POBBIE PECYPCHI IS UCCIICA0BAHUS CBOWCTB H3Y4aeMbIX orpoc; PaznatouHbIii
duryp; TTucemenHbIl | MaTepuan

KOHTPOJIb;
1.6. | LlenTpanbHas CUMMETPHS 2 1 0 Hcnionb3oBath 1dpoBeIe pecypesl 1Sl HCCIIEA0BAHUS CBOICTB N3ydaeMbIX Ycrabiit TIpesenrarms
duryp; orpoc; Paznarounsrit
IIucemennslil | Matepuan
KOHTPOJIB;
Wroro no pazaeny 12

Pasnen 2. Teopema ®asteca 1 TeopemMa 0 MPOMOPIUMOHAIBHBIX 0TPE3KaX, MOI00HbIE TPEYrOIbHHKH




2.1. | Teopema ®aieca n TeopeMa O IPONOPIIHOHAIBHBIX 2 0 1 ITpoBOANTE NOCTPOEHHMS C TOMOILBIO IUPKYJIS M TIMHEHKH C HCIIONIb30BaHHE VYernbit TpesenTanus
OTpe3Kax. TeopeMbl Dajieca ¥ TEOPEMBI O NPONOPIUOHATIBHBIX OTPE3KaX, CTPOUTH or1poc; Paznarounslii
YeTBEPTHIN IPOIOPIHOHAIBHBIA OTPE30K; marepuan
ITpoBOIUTH 10KA3aTENBCTBO TOIO, YTO MEAUAHBI TPEYTOJILHUKA I1€PECEKAIOTCS
B O/IHOI1 TOUKE, U HAXOJUTh CBA3b C IIEHTPOM MacC, HAXOUTh OTHOILEHHE, B
KOTOPOM MEJIMaHbl JeJIATCSA TOUKON UX NEpe CEYEHHUs;
2.2. | CpenHsist IMHHS TPEYTOJIBHUKA. 2 0 1 ITpUMEHSTH NOTyYCHHbIC 3HAHUS IIPU PEIICHHN T€OMETPHICCKUX 1 YcrHbrit TIpesenTanus
MPaKTHYECKUX 3a71a4; orpoc; Pa3natounblii
IIucemennsni | maTepuan
KOHTPOJIb;
IIpakTHueckas
paborta;
2.3. | Tpaneuus, e€ cpeHss IMHUS. 2 0 1 ITpuMEeHSATH 10TyYeHHbIE 3HAHUS IIPU PEIIEHHH T€OMETPHYECKUX 1 Ycrueiid TpesenTauus
MIPaKTUYECKHUX 3a7a4; 01poc; Pasznatounsrii
IIpakTueckas | Marepuan
pabora;
2.4. | TIponopunoHaNbHbIE OTPE3KH, HOCTPOCHUE YETBEPTOTrO 1 0 0.5 ITpoBOANTE HOCTPOCHHMS C TOMOILBIO LIUPKYJIS M INHEHKH C HCIIOJIb30BAHHE YcrHbii TpesenTanus
TIPONOPIHOHAIBHOI'O OTpPE3Ka. TeopeMsl dDajeca ¥ TEOPEMBI O POMOPIUOHATBHBIX OTPE3Kax, CTPOUTh orpoc; Pa3natounblii
4eTBEPTHIIT IPOMOPLIMOHATBHBINH OTPE30K; Tpaktuueckas | Matepuan
pabota;
2.5.. | CpoiicTBa LIeHTpa Macc B TPEYTrOJIbHUKE. 1 0 0.5 IIpoBoaUTE 10KA3aTENBCTBO TOTO, YTO METUAHBI TPEYTOJIbHHKA IIEPECEKAIOTCS Ycerubiid TIpesenrarus
B O/IHOI TOUKE, U HAXOJUTh CBA3b C IIEHTPOM MacC, HAXOIUTh OTHOILIEHHE, B or1poc; Paznarounblii
KOTOPOM MEJIMaHbl JEJIATCS TOUKON UX NePe CEUEHHUs; TIpakruyeckas | Marepuan
pabora;
2.6. | TlogoGHBIE TPEYTOIBHHUKH. 1 0 0.5 HaxoauTb nogoGHbIe TPEYTOJIBHUKU HAa TOTOBBIX YEPTEXkKAX C yKa3aHUEM Ycrabrit TIpesenrarms
COOTBETCTBYIOLIMX IIPU3HAKOB OO0 orpoc; Pa3narouHbIii
Pemrats 3a1aun Ha MOAOOHBIEC TPEYTOIBHUKH C MTOMOIIBIO CAMOCTOSTEIIBHOTO Tpaktuueckas | Matepuan
TIOCTPOCHHMS YePTekeil U HaXOKCHHS MTOJOOHBIX TPEYTOJIbHUKOB; pabora;
2.7. | Tpu npu3sHaka moa00Us TPEYroJIbHUKOB. 3 0 2 Pemrath 3a1aun Ha MOOOHBIE TPEYTOIBHUKH C TOMOIBIO CAMOCTOATEIBHOTO Ycruiid TIpe3enTauus
MOCTPOCHUS YEPTEIKEH U HAXOXKACHHS MOO0OHBIX TPEYTrOJIbHUKOB; onpoc; Pasznatounsrit
ITpoBOANTH 10KA3aTENBCTBA C HCIIOJIL30BAHUEM IIPU3HAKOB 1101001 TpakTuueckas | marepuan
Jloka3bIBaTh TPU MPU3HAKA IO100US TPEYTOIbHUKOB; pabora;
2.8. | IIpakTuueckoe NpuMeHeHne 3 1 1 ITpUMEHSTH MOTy4YEeHHbIC 3HAHUS TIPU PEILICHHN T€OMETPHYESCKHX 1 Kontponbnas | IpeseHtauus
MPaKTHYECKUX 3a71a4; pabora; Paznarounsrit
IIpakTrueckas | MmaTepua
paborta;
HWroro no pazaeny: 15
Paspen 3. Ilnomans. HaxoskieHue niomazeii TpeyroJbHHKOB U MHOTOYroJbHBIX ¢uryp. Iliomanu noaodusix puryp
3.1. | HousTre 06 001IEH TEOPHUH TUIOLIALH. 1 0 0.5 OgnazieBaTh NEPBHYHBIMHU MIPEICTABICHUSIMU 00 O0IIEH TEOPHH ILIOLIATH VcTHbIi TIpesenrarms
(Mepbl), GopMyTHPOBATH CBOMCTBA ILUIOLIAIH, BBISCHSTH MX HATJISIAHBIA CMBICT; | OIpoC; Pa3znatounsrii
IIpakTnueckas | Marepuan

pabora;




3.2. | ®opMynbl UL IUIOMANN TPEYTrodbHHKa, apamienorpaMma | 2 1 BeiBoauTh (OpMyYITBI IIIOIAIH HAPAJIIENIOr paMMa, TPEYTOJIbHUKA, TPANeluy u3 | Y CTHBIH TpesenTanus
(hopMyIIBl IITOIAAM NPAMOYTOILHUKA (KBapaTa); or1poc; Paznarounslii
IIucbmenHsblil | MaTepuan
KOHTPOJIb;
IIpakTiueckas
pabora;
3.3. | OTHoOWIEHHE MIOMAeH TPEYTOIbHUKOB C OOLIUM 1 0.5 BbIBOAUTH (hOPMYITBI ILIIOIA M APAIIIENIOrPAMMa, TPEYTOJIbHUKA, TPANeuy U3 | Y CTHBIH TIpesenTanus
OCHOBAaHHMEM HJIM OOILEH BBICOTOI. (hOpMyIIBI IITOLIAAN IPSMOYTOIBHUKA (KBaapaTa); orpoc; Pa3natounblii
TIpakTuueckas | Matepuan
pabora;
3.4. | Beluucnenue niomasiei cioxHeIX GUryp uepes 1 0.5 BeI4uciaTh IoIma M pa3inyHblX MHOTOYTOJIbHBIX QHUTYD; Ycrubiid TpesenTauus
pa3OHeHue Ha YaCTU U JIOCTPOEHHUE. oI1poc; Paznarounbiii
IpakTuyeckas | marepuan
pabora;
3.5. | IInomwanu puryp Ha KIeT4aTOIH Oymare. 1 0.5 Haxoauts rutomaam Gpuryp, n300paxEHHBIX Ha KJIeT4aTol Oymare, YTt IIpesenranms
HCTIONB30BaTh Pa3OMEHUE Ha YaCTU U JJOCTPOCHHUE; orpoc; Pa3natounbIii
IIpakTHueckas | MaTepuan
pabota;
3.6. | ITnomaau moxoOHbIX GUryp. 2 1 Haxoauts miomaau nogo0HsIX Gpuryp; Ycerubiid TIpesenrarms
01poc; Pasznatounsrii
IIpakTnueckas | Marepuan
pabora;
3.7. | Boluncinenue mionanei. 2 1 Be1BouTE (hOPMYITBI IITONIA M BBITYKIJIOTO YETHIPEXYTOTBHUKA Yepes Ycrabrit TIpesenrarms
JIMarOHaIM U YTOJ MEXIy HHUMH; orpoc; Pa3narouHbIii
TIpakTiueckas | MmaTepuan
paborta;
3.8. | 3agauu c mpaKTHYECKHM COACPIKAaHUEM. 1 0.5 PeraTs 3aja41 Ha IUIOIIA/b C IPAKTHYECKUM CO JAEPIKAHUEM; VcTHbi TIpesenrarms
onpoc; PasznmaTounsrit
IIpakTnueckas | Marepuan
pabora;
3.9. | Peruenue 3a/1a4 ¢ IOMOILBIO METO/ja BCIIOMOTaTEIIbHOM 3 1 Pa36upaTh NpUMEpPBI UCTIONIL30BAHMS BCIOMOTaTEIbHOM IJIOMAAN ISt Kontponbnas | IpeseHtauus
TUTOLIA TN PELICHUS TEOMETPHYECKHX 3a/1a4; pabora; Pa3natouHbIii
TIpakTHueckas | MaTepuan
paborta;
HWroro no pazaeny: 14
Pa3gen 4. Teopema ITudaropa u Hayaia TPUrOHOMETPHH
4.1. | Teopema ITudaropa, e€ 10Ka3aTeILCTBO H IPUMCHEHHE. 2 1 Jloka3zbiBaTh TeopeMy IIndaropa, MCIONB30BaTh €€ B IPAKTHYECKUX TIpaktuueckas | IIpeseHtarms
BBIYHMCIICHUSX; pabora; PazpaTounsrit
MatepHan
4.2. | O6parnas Teo pema Iudaropa. 2 1 [IpuMeHsTh MoNTyYeHHbIE 3HAHHUS 1 YMEHHS IIPH PELICHUN TPAKTHYECKUX VYerHbrit TIpesenrarst
3aj1a4; OI1poC; PaznaTounsrii
IIpakTHueckas | MmaTepua

pabota;




4.3. | OmpejerneHne TPUrOHOMETPUYECKUX (DYHKIIUI 0CTPOro 2 0 1 DopMynupoBaTh ONpeeIeHUsI TPUTOHOMETPUIECKUX (DYHKIIUIT OCTPOTO yriia, VYcrHbIi TIpesenrarms
yTJ1a, TPUrOHOMETPUYECKHE COOTHOIICHHUS B ITPSIMO MIPOBEPSITh UX KOPPEKTHOCTH; oI1poc; Paznarounsrit
YTOJIBHOM TPEYTOJIbHUKE. TIpaktHueckas | MaTepua

paborta;

4.4. | OcHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO. 1 0 0.5 DOopMyIUPOBATH OMPEACTICHHUSI TPUTOHOMETPUIECKUX (DYHKIIHIT OCTPOTO yria, VerHbiid TIpesenrarms

MIPOBEPSITH HX KOPPEKTHOCTH; orpoc; Paznarounsrit
IIucemennsnii | maTepuan
KOHTPOJIB;
IIpakTHueckas
paborta;

4.5. | CooTHOIIECHUS MEXK/y CTOPOHAMH B IIPSIMOYTOJIBHBIX 3 1 1 HccnenoBats COOTHOLICHHS MEKLY CTOPOHAMH B IPSIMOYT'OJIBHBIX Konrponsnas | IIpesenrarms
TpeyrosibHuKax ¢ yriamu B 45° u 45°; 30° u 60° TpeyrojbHUKaxX ¢ yriamu B 45° u 45°; 30° u 60°; paborta; Pa3znaTounsrit

TIpaktHueckas | MaTepua
pabora;

Hroro no paszgeny: 10

Pazznen 5. Yrisl B oKpy»KHOCTH. BnincanHble u onucannble YeTbipexyroiabunku. KacareabHsbie k okpyknocTu. Kacanue okpy:kHocTH.

5.1. | BriucanHble U HEHTPAJIbHBIC YIJIbI, 2 0 1 DOpMyITMPOBATH OCHOBHBIE ONPE/CIICHNUS, CBSI3aHHbIC C YIIIaMH B KPyre Ycerubiid TpesenTanus
YToJ MEX/Ty KacaTeJIbHON U XOP/I0ii. (BIMCaHHBIN yToJI, IIEHTPAIBLHBIN yrom); onpoc; Paznarounsrit

IIpakTHueckas | MmaTepuan
pabota;

5.2. | Yribl MexIy XOpAaMH U CeKYILIUMH. 2 0 1 HaxoauTh BIIMCaHHBIE YIJIbl, OTUPAIOIINECS Ha OHY IYTY, BBIYUCISTD YIJIbI C Ycerubiid TIpesenrarums

MIOMOIIBIO TEOPEMBI O BIIMCAHHBIX YTJIaX, TEOPEMbI O BICAHHOM oI1poc; Paznarounsrit
YeThIPEXYTOJIbHUKE, TEOPEMBI O LICHTPAIILHOM yIJIE; TIpaktuueckas | MaTepua
pabora;

5.3. | BrincanHbIe 1 OITUCAHHBIC YETHIPEXYTOIBHUKH, HX 2 0 1 HaxoauTh BIIMCaHHBIE YTIIbI, OITUPAIOIINECS Ha OHY IYTY, BBIYHUCISTD YIIIbI C Yerubiid TIpesenrarms
MPU3HAKK U CBONCTBA. ITOMOIIBIO TEOPEMBI O BIIMCAHHBIX YTJIaX, TEOPEMbI O BIIUCAHHOM orpoc; Pa3narouHbIii

4eTBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAIILHOM yTJIE; Tpaktuueckas | Matepuan
paborta;

5.4. | TlpumeHeHHe THX CBOWCTB IPU PEIICHUH 2 0 1 HccnenoBaTh, B TOM YHCIIE C ITOMOILBIO IIM(POBBIX PECYPCOB, BIIMCAHHBIC H VYTt TIpesenrarms
reOMeTPUYECKHX 3a/1ad. OINUCAHHbBIC YETHIPEXYTOIbHUKH, BHIBOAUT UX CBOWCTBA U MIPU3HAKHY; orpoc; Paznarounsrit

IIpakTnueckas | Marepuan
pabora;

5.5. | B3anmnoe pacrosnoxKeHue JIByX OKPYHKHOCTEH. 2 0 1 Hcrions30BaTh 3TH CBOMCTBA M TPU3HAKH IPH PELICHUH 3a/1a4; Ycrabiit TIpesenrarms

OI1poc; PazpaTounsrii
IIpakTiueckas | MaTepua
paborta;

5.6. | Kacanune okpy>KHOCTEIi. 3 1 1 Hcnons30BaTh 3TH CBOMCTBA M IPU3HAKY IIPH PELLICHUH 3a/1a4; Verubrit TIpesenrarms

ompoc; Pasznatounsrii
IIpakTnueckas | marepuan
pabora;

Wroro no pazgeny: 13

Pa3znen 6. [ToBTopenne, 06001enne 3HAHMIA.




6.1. | TloBTOpEeHHE OCHOBHBIX ITOHSATHI M METONOB KypcoB 7 u8 | 4 2 PemraTh 3a/1auv Ha MOBTOPEHUE, HILTFOCTPUPYIOLLUE CBSI3H MEK/y Pa3IMYHbIMU | Y CTHBIH TpesenTauust
KJIACCOB, 0000IICHNE 3HAHUH. 4acTAMH Kypca; orpoc; Pa3znarouHbIii
Tpakruueckas | marepuan
paborta;
Hroro no pazgemny: 4
OBIIEE KOJIMYECTBO YACOB I10 IIPOT'PAMME 68 315




INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoumnuectBo yacos Hara Buapbl,
n/n u3yyeHus | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
KOHTPOJIs
padoThI padoThI

1. |ITapamienorpamm, ero 1 0 0.5 YcTHbIi
IPU3HAKU U CBOMCTBA. 0OI1poC;

[IpakTyeckas
pabora;

2. | [Napamenorpamm, ero 1 0 0.5 YcTHBIN
IIPU3HAKYU U CBOWCTBA. 0IIpOC;

[IpakTrnueckas
pabora;

3. | YactHble cimydan 1 0 0.5 VYcTHbil
napauesorpaMMoB OI1poC;
(IpsIMOYTOJILHUK, POMO, [IpakTuyeckas
KBaJpar), MX MPU3HAKU U pabora;
CBOMCTBA.

4. | YacTHble ciry4an 1 0 0.5 Y CTHBIH
napaieIorpaMMOB OI1poc;
(mpsAMOYTOJILHUK, POMO, [IpakTrnueckas
KBaJlpar), X MpU3HAKU U pabora;
CBOMCTBA.

5. | Tpameuus 1 0 0.5 YcrHbIi

OIIpoC;
IIpakTrueckas
paborta;

6. | Tpameuus 1 0 0.5 YcTHbIi

OT1poc;
[IpakTnueckas
pabora;

7. | PaBHOOOKas u mpsimoyroipHast | 1 0 0.5 VYcTHbIN
Tparnenuu. OIIpoC;

IIpakTrueckas
pabora;

8. | PaBHOOOKas u mpssiMoyroibHas |1 0 0.5 YcTHbI
Tparenum. OT1poC;

[IpakTnueckas

pabora;




VY nBoenue MeIuaHbl

0.5

VYcerHbii
OI1poc;
[IpakTrueckas
pabora;

10.

VYV aBoenue MeauaHbl

0.5

YcrHbIi
OT1poC;
[IpakTyeckas
pabora;

11.

IleHTpanbHas CUMMETPUS

0.5

YcrHbIit
OTIpOC;
[IpakTrueckas
pabora;

12.

Konrtponsnas padora Ne 1 o
TeMe «YeThIpexXyroIbHUKN»

KoHntpoibHas
pabora;

13.

Teopema dasneca u Teopema o

IIPONOPLUUOHAIBHBIX OTPE3KAX.

0.5

YcrHbIi
OI1poc;
[IpakTrueckas
pabora;

14.

Teopema daneca u Teopema o

MMpONOPHHUOHAJIbHBIX OTPE3KaX.

0.5

YcrHbIi
OIIpoC;
IIpakTrueckas
paborta;

15.

Cpensist TMHUS TPEYTOJIbHUKA

0.5

YcTHbI
OT1poc;
[IpakTrnueckas
pabora;

16.

Cpe,[[H}I}I JIMHUSA TPCYTOJIbHUKA

0.5

YcTHbIi
OIpoc;
IIpakTrueckas
pabora;

17.

Tpaneuus, e€ cpenHsst TUHUS.

0.5

YcrHbIM
OT1poC;
[IpakTnueckas
pabora;

18.

Tpanenus, e€ cpeaHss TMHUA.

0.5

YcTHbI
OIIpoc;
IIpakTrueckas
pabora;




19.

[IponopiimoHaabHbIE OTPE3KH,
IIOCTPOEHUE YETBEPTOTO
IIPONOPLUOHAIBHOTO OTPE3Ka.

0.5

VYcerHbii
OI1poc;
[IpakTrueckas
pabora;

20.

CBolicTBa 1IEHTpa Macc B
TPEYroJIbHUKE.

0.5

YcrHbIi
OT1poC;
[IpakTyeckas
pabora;

21.

[TogoGHBIE TPEYTONBHUKH.

0.5

YcrHbIit
OTIpOC;
[IpakTrueckas
pabora;

22.

Tpu npu3Haka nogo0us
TPEYTOJIbHUKOB.

0.5

YcrHbIi
OIpoC;
IIpakTuyeckas
pabora;

23.

Tpu npu3Haka nogoous
TPEYTrOJIbHUKOB.

0.5

YcTHBIN
OTIpoOC;
IInceMeHHBIN
KOHTPOJIb;
[IpakTrnueckas
pabora;

24.

Tpu npu3Haka noaoous
TPEYroJbHUKOB.

0.5

YcTHbIi
OIIpOC;
IIucemenHbIit
KOHTPOJIb;
IIpakTrueckas
paborta;

25.

IIpakTHueckoe npuMeHeHne

0.5

YcTHbIM
OT1poc;
[IpakTnueckas
pabora;

26.

HpaKTI/IquKOC MMPUMCHCHUC

0.5

YcTHbI
OIIpoc;
IIpakTrueckas
pabora;

27.

Konrtponbnas padora Ne 2 o
teme «IlomoOHBIE
TPEYTOJIbHUKN»

KonTposnbHas
pabora;




28. | Teopema ITudaropa, e 0.5 YcTHBIN

JI0KA3aTeNbCTBO M IPUMEHEHUE. OTIpOC;
[IpakTrueckas
pabora;

29. | Teopema Iucaropa, e€ 0.5 VYcTHbIi
JI0Ka3aTeIbCTBO U IIPUMEHEHHUE. OTIpOC;

[IpakTyeckas
pabora;

30. | Ob6parnas Teopema [Tudaropa. 0.5 Y CTHBIH

OTIpOC;
[IpakTrueckas
pabora;

31. | O6parnas Teopema [ludaropa. 0.5 VYcrHbii

OIIpOC;
IIpakTuyeckas
pabora;

32. | OnpeneneHue 0.5 YcrHbIN
TPUTOHOMETPUYCCKHUX (PYHKITHIHA OTIpOC;
OCTpOrO yria, [IpakTrnueckas
TPUTOHOMETPHUECKHE pabora;
COOTHOIIIEHUS B TIPSIMO
YTOJILHOM TPEYTOJIbHHKE.

33. | Onpenenenue 0.5 YcerHbi
TPUTOHOMETPHUECKUX (PYHKIIHIA OT1poC;
OCTpPOTo yria, [IpakTiueckas
TPUTOHOMETPHYECKHE paborta;
COOTHOIIIEHUS B TIPSIMO
YTOJIbHOM TPEYTOJIbHUKE.

34. | OcHoBHOE 0.5 YcTHbIN
TPUTOHOMETPHUIECKOE OTIpOC;
TOXJIECTBO. [IpakTnueckas

pabora;

35. | CooTHOICHUS MEXKTY 0.5 VYcTHbIN
CTOPOHAMH B MPSIMOYTOJIHHBIX OTIpOC;
TpPEeYroJabHUKax ¢ yriaamu B 45° [IpakTuyeckas
u 45°; 30° u 60° pabora;

36. | COOTHOIICHUS MEXKTY 0.5 YCTHBIH
CTOPOHAMH B MIPSIMOYTOJIBHBIX OTIpOC;
TPEYTOJIBHUKAX C yriiamu B 45° [IpakTnueckas
u 45°; 30° u 60° pabora;

37. | KontpoabHas padora Ne 3 o 0 KonTtponbshas

teme Teopema ITudaropa

pabora;




38. | [Tonsithe 00 oOIIeH TeOpHH 0.5 YcerHbIl

ILJIOIIA N OTIpoC;
[IpakTrueckas
pabora;

39. | ®opMyIIbI IS TUTOIATT 0.5 YcrHblii
TPEYTrOJIbHHKA, orpoc;
napasuiesiorpaMMa [TpakTrueckas

pabora;

40. | opmyIbl IS TUTOIIA TN 0.5 VYcerHbIl
TPEYTOJIbHUKA, OT1poc;
napajuiesiorpaMma [TpakTuyaeckas

pabora;

41. | OrHolIeHME IOIAACH 0.5 ITnceMeHHBIH
TPEYroJILHUKOB C OOIIUM KOHTPOJIb;
OCHOBaHHMEM HJIU OOIIEH [IpakTuyeckas
BBICOTOM paborTa;

42. | BelunciieHue iomanaeu 0.5 YcrHbIN
CIIOXKHBIX (UIyp uepes OIIpOC;
pazOueHue Ha YacTh U [IpakTudeckas
JIOCTPOEHUE. pabora;

43. | Tlmomanu puryp Ha KIETIATON 0.5 YcrHbIi
Oymare. OTpoc;

IIpakTrueckas
pabora;

44. | Ilnomaau nogo0HBIX GUTyp. 0.5 YcTHbIi

OTIpoc;
IInceMeHHbBIN
KOHTPOJIb;
[IpakTrnueckas
pabora;

45. | Ilnomaan mogoOHBIX GUryp. 0.5 YcrHbII

OTIpOoC;
ITncbMeHHBIN
KOHTPOJIb;
IIpakTrueckas
pabora;

46. | Beranciaenue miomagei. 0.5 VcTHBIH

oT1poc;
[IpakTnueckas

pabora;




47. | BeruuciieHue miomasiei. 0.5 YcTHBIT
OTpoc;
[IpakTrueckas
pabora;

48. | 3agauu ¢ MPaKTHUYECKUM 0.5 ITnceMeHHBIH
CoJIep>KaHUEM. KOHTPOJIb;

[IpakTyeckas
pabora;

49, | Pemenue 3a1a4 ¢ MOMOILLBIO 0.5 ITuceMeHHEbIN
METO/Ia BCTIOMOTaTeIbHOU KOHTPOJIb;
IUIOIIAU [IpakTrueckas

pabora;

50. | Pemenue 3a1a4 ¢ TOMOLIBIO 0.5 ITuceMeHHBIH
METO/Ia BCTIOMOTaTeIbHOU KOHTPOJIb;
IoIaIn [IpakTnueckas

pabora;

51. | KoutponbHas pabora Ne 4 mo 0 Kontposnbhas
teme «[lmomanu puryp» pabora;

52. | BimcaHHbIE B IEHTPAILHBIC 0.5 YcrHbIi
YIJIbI, YTOI MEXY KacaTeIbHOM OTIpoC;

U XOpAoH IIpakTrueckas
paborta;

53. | BiiucaHHbIE U IICHTPAJIbHBIC 0.5 YcTHBIN
YTJIBI, YTOJI MEXAY KacaTeJIbHOU OIpocC;

1 XOpJIoH [IpakTnueckas
pabora;

54. | Vsl MeXIy XOpJaMu U 0.5 YcTHbIl
CEKYIIUMU OTpoc;

IIpakTrueckas
pabora;

55. | Yrubl MeXIy XOpAaMHu U 0.5 VYcrHbIit
CEKYIIUMU OTIPOC;

[IpakTnueckas
pabora;

56. | BriucaHHbIe ¥ ONTUCAaHHBIE 0.5 VYcrHbI
YeTBIPEXYTOMBHUKH, UX OTpoc;
MPU3HAKU ¥ CBOMCTBA. [IpakTuueckas

pabora;




57. | BnucaHHbIe U OITUCAHHBIE 0.5 YcTHbIH
YeThIPEXYTOIBbHUKH, UX OIIpOoC;
IIPU3HAKU U CBOMCTBA. [IpakTrueckas

pabora;

58. | [IpumeHeHne 3TUX CBOMCTB IpU 0.5 [TuceMeHHbIM
pELICHUH T€OMETPHUECKUX KOHTPOJIb;
3ajay. [TpakTuyeckas

pabora;

59. | [IpuMeHEeHHE STHX CBOMCTB MPHU 0.5 [T1ucbMeHHBIN
PELICHUH T€OMETPHUECKUX KOHTPOJIb;
3a1a4. [IpakTrueckas

pabora;

60. | BzaumHOe pacronoxeHue IByx 0.5 YcTHbIHI
OKPY>KHOCTEH. OI1poC;

IIpakTuyeckas
pabora;

61. | BsaumHOe pacnosioxeHue AByX 0.5 YcTHbIi
OKPYKHOCTEH. Ompoc;

[IpakTrnueckas
pabora;

62. | KacaHue oKpyXHOCTEH. 0.5 YcTHbil

OIIpoC;
IIpakTrueckas
pabora;

63. | KacaHue okpyXHOCTEH. 0.5 YcTHbIi

OT1poc;
[IpakTrnueckas
pabora;

64. | KortponbHas padorta Ne 5 o 0 KonTponbhas
TeMe «YTIIbl U OKPYKHOCTH pabora;

65. | [loBTOpeHNE OCHOBHBIX 0.5 VYcTHbIH
MOHATUN U METOJIOB KYpCOB 7 1 OIIpoC;

8 kimaccos, 0000IIIeHHE 3HAHMA. ITuceMeHHBIH
KOHTPOJTb;
[IpakTnueckas
pabora;

66. | [loBTOpeHNE OCHOBHBIX 0.5 YcTHbIN
MOHATUN U METOJIOB KYpCOB 7 U OIIpOC;

8 xiaccoB, 0000IIeHNE 3HAHUH. [IpakTuyeckas

pabora;




67. | [ToBTOpEHNE OCHOBHBIX 1 0.5 YcTHBIN
MOHATUN U METOJIOB KYpCOB 7 U OIIpOC;
8 xiaccoB, 0000IIeHNE 3HAHUH. [IpakTuyeckas
pabora;
68. | IloBTOpEeHNE OCHOBHBIX 1 0 YcTHbii
MOHATHI U METOJ0B KYpCOB 7 1 OIpoc;
8 kaccoB, 00001IeHNE 3HAHUH. [TuceMeHHBIH
KOHTPOJIb;
OBUIEE KOJIMYECTBO YACOB |68 31
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

Mep3msix AL .;

ITonouckuii B.b.;

Axup M.C.; nox penakuueii [lononsckoro B.E.;

I'eomeTpus 8 knacc;

OO01ecTBO ¢ orpaHn4eHHON oTBeTcTBEHHOCTHIO "M3narensckuii ieHTp BEHTAHA-I'PA®"; AkuimonepHoe
obmectBo "M3narennctBo IIpocemienue";;

Beenure cBO# BapuaHT:

METOANUYECKHUE MATEPHUAJIBI I YYUTEJIA

I'eomerpust: 8 kiacc: yueOHHK [T yaanuxcs o0ieoopa3oBarenbHbIx yapexaenuii/ A.I'. Mepansik, B.b.
[ononckuit, M.C. SIxkup. — M. : Benrana-I'pad

I'eomeTpus: 8 knacc: qUIAKTHYSCKUE MaTepHasIbl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX padot / A.I'. Mep3isik,
B.b. [lononckuit, M.C. Sxup. — M. : Benrana-I'pad

['eometpus: 8 kinacc: paboune tetpamu Nel,2/ A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Axup. — M. :
Benrana-I"pad

I'eomerpust: 8 kimacc: meroauueckoe nocooue/E.B. bynko, A.I'. Mep3isik, B.b. [Tomonckuit, M.C. Sxup. —
M. : Benrana-I'pad
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU HUHTEPHET
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

MynbTUMEAUNHBIN KOMIIBIOTEP C IPOEKTOPOM U KOJIOHKaMU

OBOPYJAOBAHME /UIsA ITPOBEJAEHUA JIABOPATOPHBIX U IPAKTUYECKUX PABOT

PMY - pabouee mecTo yuenuka PaznaTounslii MmaTepuan
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