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HHOACHUTEJIBHASA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

PaGouas mporpamma o yueoHomMy kypcey "I'eomerpus” st oOyqarommxcs 7-9 kinaccoB pazpaboTana Ha
ocHoBe DeiepalIbHOTO TOCYAAPCTBEHHOI0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOI'O 00IIEro 00pa3oBaHus C
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUM, IPEIBSIBIIIEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, U
TpaIUIIA POCCHIICKOTO 00pa30BaHMs, KOTOPbIE 00ECTIEYMBAIOT OBJIAJICHUE KIFOUEBHIMH KOMIIETEHIHSAMU,
COCTaBJISIOLMMU OCHOBY JJIsl HEIIPEPHIBHOIO 00pa30BaHUs U CAMOPA3BUTHS, a TAKXKE LIEJIOCTHOCTh
OOMIEKYIBTYPHOTO, JINYHOCTHOTO 1 TIO3HABATEIILHOTO Pa3BUTHA 00yJaromuxcs. B mporpamMme yareHs! uaeu
u noJjioxkeHus: Konnenuuu pazsutusi MaTeMatuueckoro oopazosanus B Poccuiickoit @enepanuu. B snoxy
uudpoBoit Tpanchopmalmu Bcex chep 4eT0BEUECKON IeATeTbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKO! MOATOTOBKU. YK€ B IIIKOJIE MaTEMATHKA CITYKUT
OTIOPHBIM IIPEIMETOM ISl U3YUEHUSI CMEXHBIX TUCIUIUINH, a IIOCJIE IIKOJIbI peaIbHON HEOOX0AUMOCThIO
CTaHOBUTCS HENPEPhIBHOE 00pa3oBaHue, YTO TpeOyeT MOJHOIIEHHOM 06a30B0# 00111€00pa3oBaTeIbHON
MOATOTOBKH, B TOM YHUCJIE U MAaTEMAaTUYECKOIL.

3T0 00YCIOBIEHO TE€M, YTO B HAIIIM JIHU PACTET YUCIO podeccuil, CBI3aHHBIX C HETTOCPEICTBEHHBIM
MIPUMEHEHHEM MaTEeMaTHKU: U B cpepe S5KOHOMUKH, U B OM3HECE, M B TEXHOJOTHYECKUX 00JIacTAX, U Jaxe B
T'yMaHHUTapHBIX chepax. Takum 00pa3oM, Kpyr IMKOIBHUKOB, IUTSI KOTOPBIX MAaTEeMaTHKa MOXKET CTaTh
3HAYMMBIM MTPEIMETOM, PACIITUPSETCS.

IIpakTryeckas MoJ€3HOCTh MaTEMaTHKH 00YCIOBIIEHA TEM, YTO €€ IIPEAMETOM SBIISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYPBI HAIIEr0 MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHUIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIBITE, JI0 JOCTATOUHO CJIOKHBIX, HEOOXOAUMBIX JUIS
pa3BUTHS HAyYHBIX U MPUKIAJHBIX HeH. be3 KOHKpeTHbIX MaTeMaTH4YECKUX 3HaHUH 3aTPyAHEHO TIOHUMaHUE
IIPUHLUIIOB YCTPOICTBA U UCIIOJIb30BAaHUSI COBPEMEHHOM TEXHUKHU, BOCIPUATHE U UHTEPIpETaLUs
pa3HO00Opa3HON colMabHON, SKOHOMUYECKOH, NOIUTHYECKOH HH(popMauy, Mano3(pheKTUBHA
MIOBCEJHEBHAS [IPAKTUYECKAS JeATeNbHOCTh. KaxkIoMy uesloBeKy B CBOEH )KM3HU NPUXOIUTCS BBIIOJIHSTh
pacy€Thbl U COCTABIIATH AITOPUTMBbI, HAXOIUTh U IPUMEHATH (POPMYIIbI, BJIAJAETh IPAKTUYECKUMU NPUEMaMU
reOMETPUYECKUX U3MEPEHUH U IOCTPOSHUM, YNTaTh HH(OPMALKIO, IPEACTaBICHHYIO B BUJE TaOJIuII,
IMarpaMM M rpaukoB, XKHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapakTep
CIIydalfHbIX COOBITHIA.

OnHOBPEMEHHO C pacuIMpeHreM cep IpUMEHEHUsI MaTeMaTHKH B COBPEMEHHOM 0011ecTBe Bcé OoJiee
BaXXHBIM CTAHOBUTCSI MAaTEMaTUYECKUH CTHIIb MBIIICHHUS, IPOSIBISIOIIMNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce nzyueHus MaTeMaTUKU B apceHal MPUEMOB M METOJIOB MBIIUICHUS YeJI0BEKa
€CTECTBEHHBIM 00pa30M BKIIFOYAIOTCSA MHAYKIMS U ASAYKLUS, 0000IeHNe U KOHKPETU3allls, aHaIu3 U
CHHTE3, KIaccupHKalMs U cucTeMaTh3anus, abctparupoBaHue u aHajuorus. OObeKThl MaTeMaTHUECKUX
YMO3aKJIIOUYEHUH, TPaBUiIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKE yMEHUSI GOPMYIUPOBATh, 0O0OCHOBBIBATD U JIOKA3bIBATh CYXKJCHHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIUIeHUE. Beymmas posib NpUHaIIEKUT MaTeMaTiKe U B JOPMUPOBAHUM
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCHMTAaHUU YMEHHUN JIeWCTBOBATH 10 33JaHHBIM aJIrOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpoliecce penieHus 3ajau — OCHOBOW y4eOHOM
JEeATeIbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TAKXKe TBOpUYECKasi U MPUKIIAHAS CTOPOHBI
MBIIUICHUS.

OOyueHne MaTeMaTuKe AaET BO3MOKHOCTh Pa3BUBATh y 00y4aIOMKUXCA TOUHYIO, PAllHOHAIBHYIO U
MH(POPMATUBHYIO peUb, YMEHUE OTOMPATh HanboJiee MOIXO0IAIINE S3bIKOBbIE, CAMBOJIMYECKHE, TpapuyecKue
CpeACTBa JJIsl BRIPAKEHHSI CYXKICHUH M HATJISAHOTO UX MPEJICTaBICHHS.

Heo0x01uMbIM KOMIIOHEHTOM OOI1IeH KyJAbTYPhl B COBPEMEHHOM TOJIKOBAHHUH SIBJISIETCS 00Iee 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
peleHus HayYHbIX ¥ MPUKIaIHbIX 3a1a4d. TakuM 00pa3oM, MaremaTudeckoe 00pa3oBaHUe BHOCUT CBOM
BKJIaJ1 B (GOpMUpPOBaAHHE OOIEH KYITbTYphl YEIIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TaKXKC CHOCO6CTBy€T 9CTCTUUCCKOMY BOCIIMTAHHIO YCJIOBCKA, IOHUMAHHUIO
KPacoThl ¥ M3SIIIECTBA MATEMATUYECKUX PACCYXKACHUHN, BOCIPHUITUIO 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 0OyUEHUSI TEOMETPUHU 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 PaCCyK1aTh, Oy/IE€T NPUMEHSTh €T0 U B OKpYKaroIen
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 N3YUYECHUS TEOMETPUH, IPUCYIIEE UMEHHO OT€UECTBEHHOW 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 kacaeTcs AeIMKaTHOM 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
MAaTeMaTHYECKHUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIIMNXCS B peajabHOM KM3HU. 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 OCTaBIISUIH F€OMETPHIO, BEb HEMAJIOBAXHO Jake M0O0YHOE e€ MIPUMEHEHHE — 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 oI0MpaTh 3a/1aui IPAaKTUYECKOTO XapaKkTepa JUlsl pacCMaTpUBAaEMBIX TE€M, YUUTh JIeTei
CTPOUTH MaTEMaTUYECKHE MOJEIIN PEATBbHBIX JKU3HEHHBIX CUTYallUi, IPOBOINUTD BBIUNCIICHNS U OLICHUBATH
aJIEKBaTHOCTB IOJIy4EHHOTO pe3yabpTaTa. KpaliHe BaXXHO MOAYEPKUBATH CBSI3U TE€OMETPUU 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», « TpuroHoMeTpuieckne COOTHOIIEHU», «Meroa koopauHaT» U «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



CornacHo yueOHOMY TUIaHy B 7—9 Kiaccax u3y4aercs ydeOHbIN Kypc «I'eoMeTpHs», KOTOPBIA BKIIOYAET
CIIEYIOIINE OCHOBHBIE pa3fienibl coaepkanus: «['eomeTprueckue GpUrypsl 1 Ux cBoicTBay, «M3mepenue
IF€OMETPUYECKUX BEIIMUUHY, a TaKXKe «J[eKapTOBbl KOOpAMHATHI Ha IJIOCKOCTUY, «BekTopb», «/IBrukeHus
wiockoctu» U «IIpeoOpa3oBanus mogoous».

Y4eOHbIi MJ1aH MpeaycMaTpuBaeT U3ydeHHe TeOMETPUH Ha 6a30BOM YPOBHE, UCXOJIS U3 HE MeHee 68
y4eOHBIX 4acoB B yueOHOM O[Ty, BCETo 3a TP roja o0y4yeHnuss — He meHee 204 4acos.

COJAEPKAHME YYEBHOI'O KYPCA "I'EOMETPUSA"

7 KJIIACC

Havansnele nonaTus reomerpun. Touka, npsiMasi, OTpE30K, JIyd. YToJ. Buasl yrios. Beprukanbssie u
CMeXHbIe yribl. buccektpuca yria. JIomanasi, MHOrOyroJibHUK. IlapaniensHOCTh U epIeHUKYIIPHOCTD
MPSIMBIX.

Cummetrpuunblie Gurypsl. OCHOBHBIE CBOICTBa 0ceBOM cuMMmeTpuu. [IprMepsl cuMMeTpHUr B OKpYKarolieM
MHpE.

OcHOBHBIE IOCTPOEHUS C MTOMOIIBIO LIMPKYJS U uHelku. TpeyronpHuk. Boicota, Mmeauana, 6uccekrpuca,
MX CBOMCTBA.

PaBHOOEIpeHHBIN 1 PABHOCTOPOHHUI TpeyroabHUKU. HepaBeHCTBO TpeyroiabHHUKa.

CpoiicTBa U MPU3HAKK PaBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haky paBeHCTBa TPEYTrOJIbHUKOB.

CBoiiCTBa M IPHU3HAKHU NTApAJUIEIbHBIX IPsIMbIX. CyMMa yriioB TpeyrojpHUKa. BHeNHME yribl
TPEYrOJIbHUKA.

[IpssmoyroiapHbIN TpeyroabHUK. CBOMCTBO MEIMAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, MPOBEAEHHOH K
runorenyse. [Ipu3Haku paBeHCTBa NPAMOYTOJIbHBIX TPEYTOJbHUKOB. I IpAMOYTrOJIBHBIN TPEYTOJIBHUK C YTIIOM
B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, TEOpEMa O
OosblIeM yriie U 00JIbIIEH CTOPOHE TPEyroJibHUKA. [lepneHuKysp U HaKJIOHHasl.

I'eomeTpuueckoe MecTo To4YeK. buccekTpurca yria u cepeIuHHBINA NEPIEHIUKYIP K OTPE3KY Kak
Ir€OMETPUYECKHAE MECTa TOYCK.

OKpyXHOCTb U KpyT, XOpJia U JUaMETP, UX CBOMCTBA. B3auMHOE pacnonoxeHue OKpy>KHOCTU U IPAMO.
KacarenbHas u cekylas K OKpyKHOCTH. OKpy>KHOCTb, BIIUCAaHHAs B yroJl. Bnmcannas n onucanHas
OKPY’KHOCTH TPEYrOJIbHHKA.

8 KJIACC

YetsipéxyronpHuku. [lapannenorpamm, ero npu3Haky U cBoicTBa. YacTHbIE cilydan mapajuieIorpaMMoB
(IpsIMOYTOJIBHUK, POMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA. T parnenus, paBHOOOKas Tpaneuus, e€ cBoicTBa
u npu3Haku. [IpsiMoyrosipHas Tpaneuusi.

Mertoa ynBoenus meauansl. LlenTpansHas cummerpus. Teopema ®aneca 1 TeopemMa 0 MPONOPHIHOHATIBHBIX
OTpe3Kax.

CpenHue TMHUU TPEYTrOJbHUKA U Tpanenuu. LIeHTp Macc TpeyroyibHuKa.

IToiobue TpeyronbHUKOB, KOdppuuueHT nogoodus. Ilpuznaku nogobus tpeyroapsHuKoB. [Ipumenenne
110/100Us IPH peIIeHUH MTPAKTUYECKHX 3a/1a4.

CoiicTa rutomaaei reomerpuyeckux Guryp. @opmyssl s MIOLMAAN TPEYrOJIbHUKA, Tapaljienorpamma,
pomOa u Tpanermu. OTHOLIEHHE TUIOIAAeH TOJOOHBIX (QUryp.

Brruucnenue niomiaeit TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON Oymare.

Teopema IIudaropa. Ilpumenenue reopems! [lndaropa npu pemeHun NpakKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yIJIa IPSIMOYTOJIbHOTO TpeyroibHuka. OCHOBHOE TPUTOHOMETPHUECKOE
TOXAecTBO. TpuroHomerpuueckue ¢pynkiuu yriaos B 30°, 45° u 60°.



BrucanHbIe ¥ LIEHTPAIBHBIE YIUIBI, YTOJI MEXY KaCaTeIIbHOW U XOpAOM. YIUIBI MEXIYy XOpAaMu U
CeKyllMMU. BricanHble U ONMCaHHBIE YETBIPEXYT OJIBHUKU. B3auMHOE pacIionoKeHue IByX OKPYKHOCTEH.
Kacanmne oxpyxxnocreit. O0mue KacaTeinbHbIe K JBYM OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TaureHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. POPMYJIbI

IMPpUBCACHUA.

Pemenue tpeyronpHnkoB. TeopeMa KOCUHYCOB U T€OpeMa CUHYCOB. PelieHne npakTuuecKux 3a71ay C
HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.

[Ipeo6pazoBanue nomoowus. [1oo0me COOTBETCTBEHHBIX YJIIEMEHTOB.

Teopema o mpou3BeIeHUU OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEIEHUU OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (Mo1yib) BEKTOpPa, COHAIIPABJIEHHBIE BEKTOPBI, IPOTHBOIMOJIOKHO HAIlPaBJIEHHBIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpALlMU HaJ BeKTopaMu. PasnokeHne BeKTopa o JByM
HEKOJUIMHeapHbIM BekTopaM. KoopanHatel BekTopa. CKansipHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
HaX0XJACHUS JUIMH U YIJIOB.

JlexapTOBbI KOOPAWHATHI HA TUIOCKOCTH. Y PaBHEHHUS MPSMOU U OKPY>KHOCTH B KOOpJIMHATaX, IepeceyeHne
OKPY)KHOCTEH M NMpsAMBIX. MeToa KOOpIMHAT U €ro IPUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJIBHUKH. [{Ha okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BEIUMCICHHE
JUIMH YT OKpykHOcTel. [Inomane kpyra, cekropa, CErMeHTa.

JIBUKEeHHs MJIOCKOCTU M BHYTPEHHUE CUMMETpUU GUTYp (dIIeMeHTapHbIe npecTaBienus). [lapannenbHblit
nepenoc. [ToBopor.

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «l'eoMeTpus» T0JKHO 00ecriedrBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
oOurero 06pa3oBaHus CIEIYIOUINX JINYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX
PE3yJIbTaTOB:

JIMHHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS IPOrpaMMbl yUeOHOTO Kypca «['eoMeTpus» XapaKTepu3yroTCs:

IIaTpuoTHYeckoe BoCIUTAHHE:

IIPOSIBJIECHUEM MHTEpeca K IPOIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKH, LICHHOCTHBIM OTHOILIEHUEM
K JIOCTH)KEHUSIM POCCUMCKHUX MaTEMATUKOB U POCCUMCKON MaTEMAaTUYECKOM LIKOJIbI, K UCTIOJIb30BAHUIO ATHX
JOCTH)KEHUM B IPYruX HayKax U MpUKIaJHBIX chepax.

I'paiknanckoe ¥ JyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJTHEHUIO 00s13aHHOCTE! T'pakIaHNHA U peaTu3aliy ero 1npas, MpeJCTaBICHUEM O
MaTeMaTH4YEeCKUX OCHOBAX ()YHKLIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBJICHUMN, IPOLEAYP I'PaKTaHCKOTO
oOriecTBa (BBIOOPHI, OMPOCHI U T1P.); TOTOBHOCTBIO K OOCY)KIEHHIO 3THUECKUX MPO0OIeM, CBI3aHHBIX C
MIPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN HAyKU, OCO3HAHUEM BAKHOCTU MOPAJIBLHO-3TUYECKUX IPHUHIIUIIOB
B JIEATEIILHOCTH YYEHOTO.

Tpynosoe BocinTanue:

YCTAaHOBKOMW Ha aKTMUBHOE Y4aCTHE B PELICHUHU ITPAKTUYECKUX 3a7a4 MATEMaTUYECKON HAIIPABICHHOCTH,
0CO3HAHMEM Ba)XHOCTH MaTeMaTHYECKOTO 00pa30BaHMs Ha MPOTSHXKEHUN BCEH MKHU3HH JUI YCHEIIHOM
npoeccHOHATBFHON AEATEILHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUIA;

0CO3HAHHBIM BEIOOPOM U IOCTPOCHUEM MHUBHIYaTbHON TPAaeKTOPUN 00pa30BaHMs U )KU3HEHHBIX [UIAHOB

C Y4€TOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MTOTPEOHOCTEH.



JcTeTHYeCKoe BOCIIUTAHNE!

CIOCOOHOCTHIO K SMOLIMOHATIBHOMY M ACTETHUYECKOMY BOCIPUSATHIO MATEMAaTHYECKUX OOBEKTOB, 331a4,
peLIeHH, pacCyK/ICHHI; YMEHHUIO BUJETh MAaTEeMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI'O TO3HAHUS:

OpHEHTALMEN B IEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAaYUHBIX IIPEICTABICHUN 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHUA UCIIOBCKA, IPUPOJbI U 06mecma, MMOHUMaHHEM MaTEMaTHUYECKOM HAayKH KaK
C(bepI)I JeJI0BCUYCCKOM ACATCIBbHOCTH, O3TAIIOB eé Pa3BUTHA U 3BHAYUMOCTH AJI PA3BUTHA HUBUIIU3ALUN;

OBJIaACHUEM A3BIKOM MAaTCMATHUKHU U MaTeMaTHYeCKOMN Ky.HI:TypOﬁ KaK Cp€aACTBOM IIO3HAHUA MHPA,

OBJIaICHUEM HpOCTeﬁHIHMH HaBbIKaMH HCCHCI{OBaTeJILCKOﬁ JACATCIIBHOCTH.

du3nyeckoe BoCIUTaAHUE, GopMUPOBaHHE KYJIbTYPbI 310POBbS H IMOIMOHAIbLHOI0 0J1aroNoJIyYHsi:

TOTOBHOCTBIO TPUMEHSITh MaTEMAaTUYECKHE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBBS, BEJACHHUS 3I0POBOTO
o0pa3a )KM3HH (310pOBOE NMUTAaHUE, COAIaHCUPOBAHHBIN PEXXUM 3aHATHH U OTIIbIXa, peryispHas puznyecKas
aKTUBHOCTb);

c(hopMUPOBAHHOCTHIO HaBbIKA pedICKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO *Ke MpaBa
JPYroro 4eloBeKa.

IKOJIOrHYecKoe BOCIUTAHME:

OpI/IeHTaI_[I/IeI\/'I Ha MPUMCHCHUEC MAaTEMATHUICCKUX 3HaAaHUH I pEIICHUA 3a/1a4 B oOiactu COXpaHHOCTH
oxpyma}omel‘/i Cp€abl, IMJIAHUPOBAHHUS IMOCTYIIKOB U OLICHKHW UX BO3MOXKHBIX HOCHeI{CTBHﬁ JIIsL OKPY)KaIOHIeﬁ
Cpensl;

0CO3HAHHUEM TII00aTFHOTO XapaKTepa IKOJIOTUIECKUX POOIIeM U MyTel X peIIeHusl.

JInyHOCTHBIE Pe3yabTaThl, 00eceYHBAOIINE AJANTAIUI0 00yYAIOIIerocs K H3MEHSI0UMCS
YCJOBHSIM COLUAIBLHOM ¥ PUPOJTHOM Cpebl:

— TOTOBHOCTBIO K JICHCTBUSM B YCIOBHSIX HEOTIPEAETEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOJCH,
pHOOpeTaTh B COBMECTHOM NESATEIbHOCTH HOBBIE 3HAHUSI, HABBIKM U KOMIIETEHIIMU U3 OTbITa IPYTUX;

— HEe00X0IUMOCTHIO B JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie GOpMYyIUPOBATH UAEH, TOHSATHS,
TUNO0TE3bl 00 00bEKTaX U SBJICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABAThH JACPUIIUTHI
cOOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PA3BUTHUE;

— CIHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIHIO KaK
BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U JeHCTBUS, POPMYIUPOBATH
Y OLICHUBATh PUCKU U MOCIEICTBUS, (POPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATDBI

MeTaHpeI{MeTHHe PE3YyiIbTAaThl OCBOCHUS TPOTPAMMBI yqe6Horo Kypca ((FCOMCTpI/IH» XapaKTCpU3yroTCs
OBJIAICHUCM YHUBEPCAIbHbIMU RO3HA6AM E/IbHbIMU deﬁcmeuﬂﬂ/tu, YHUBEPCATTObHBIMU KOMMYHUKAMUGCHbBIMU

0eticmeUsAMU U YHUBEPCANbHLIMU PESYIAMUBHBIMU OCUCMBUAMU.

1) Vhuusepcanvhvie nosnasamenvhvle oeticmaus 06ecneuusarm Gopmuposanue 6a308bIX KOCHUMUGHbIX
npoyeccos 0oyuanwuxca (0c6oeHue Memoo08 NOHAHUS OKPYHCAOUe20 MUpa,; npUMeHeHue 102U4ecKux,

uccie0osamenbCKux onepayutl, ymeHuti pabomams ¢ uHghopmayuetl).
Ba3soBble oruyeckue aeicreus:

— BBIABJITH U XapaKTCPHU30BATh CYIICCTBCHHBIC TPU3HAKH MATCMATHYCCKUX 06’BCKTOB, HOHHTHﬁ,
OTHOIIICHUM MCKAY IIOHATHUAIMU, (I)OpMy.]'II/IpOBaTL ONpCaCIICHUA HOHHTHﬁ; YCTaHaBJIMBATb
CYH_ICCTBCHHBII\/'I IMMPpU3HAK KHaCCI/I(I)I/IKaI_II/II/I, OCHOBaHUA JJIA 0606H_ICHI/I}I " CPAaBHCHUS, KPUTCPHUU
MMPOBOAMMOTO aHAJIN34,



— BOCIIPUHUMATh, (POPMYIINPOBATH U IPEOOPA3OBHIBATH CYKACHUS: YTBEPAUTEIbHBIC U

OTPULATCIIbHBIC, CIMHUYHBIC, YACTHBIC U O6H.[I/Ie; YCIIOBHBIC;

— BBIABJITH MAaTCMATHYCCKUC 3aKOHOMCPHOCTH, B3aMUMOCBA3U U IPOTUBOPCHUUS B q)aKTaX, JaHHBbIX,
HaGJIIO[[eHI/ISIX W YTBCPIKACHHUAX, IIPpEAJIaraTb KpUTCpUH 1JIs1 BhIABJICHUS BaKOHOMepHOCTefI n

IIPOTUBOPEUNL;

— JIenaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JICTYKTUBHBIX U HHIYKTUBHBIX
YMO3AKJIIOYCHHH, YMO3aKIIOYEHUH TI0 aHAJIOTUH,

— pa30upaTh T0Ka3aTeIbCTBA MATEMATHIECKUAX YTBEPXKICHH (TIPSMBIC M OT MIPOTHBHOTO), IPOBOIUTH
CaMOCTOSITEIIbHO HECIIOKHBIE JOKA3aTeIbCTBA MAaTEMATHIECKUX (DAKTOB, BRICTPAUBATh apryMEHTAIIHUIO,
IIPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh cioco0 peuieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHMAHTOB PEILIEHMUS,
BbIOMpaTh HarboJiee MOAXOASIINN C YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTebCKHeE AeHCTBUA:

— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH BOTIPOCHI,
¢bukcupymolre IpoTUBOPEUHE, MPOOIeMy, CAMOCTOATEIbHO YCTaHABINBATh HICKOMOE U IaHHOE,
(GhopMHpOBATh TUMOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

— TIPOBOJMTH IO CAMOCTOSTEILHO COCTABIICHHOMY TUIAHY HECJIOKHBIN 3KCIIEPUMEHT, HEOOIbIIIOe
HCCIIEIOBAaHHE IO YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB
MEXy CO0O0i;

— CaMOCTOATEBHO (POPMYITUPOBATH 000OIIEHUS ¥ BEIBOJIBI 110 PE3y/IbTaTaM MPOBEIEHHOTO
HaOJTIOJICHUS, HCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTD TOJIYYCHHBIX PE3Yy/IbTaTOB, BEIBOJIOB H
000011eHMI;

— IIPOrHO3HUPOBATH BO3MOKHOC PAa3BUTUC ITPOLECCA, 4 TAKKC BbIIBUI'aTh IIPEATIOJIOKCHUA O €TI0
Pa3BUTHUH B HOBBIX YCJIOBHAX.

Pa6ora c undpopmanueii:

— BBIABJIATH HCAOCTATOYHOCTD U M30BLITOYHOCTD PIH(bOpMaI_[I/II/I, JaHHBbIX, HGO6XOI[I/IMBIX JJI pCIICHUS
3aJa4u,

— BBIOMpATh, AaHAJTM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMALIUIO PA3TUUHBIX
BUJIOB ¥ (JOPM MpEACTABICHUS;

— BbIOUpaTH GopMy MpelCTaBICHUS UHPOPMALIMH U WILTIOCTPUPOBATH pelllaeMble 3a/1a4l CXeMaMH,
JrarpaMmamu, HHOHM rpauKoi 1 uX KOMOMHAIIMSMH,

— OIICHMBATh HAJEKHOCTh MHPOPMALINH IO KPUTEPHSIM, MTPEITI0KEHHBIM YUUTEIIEM UITH
chOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

2) VHueepcanvhvle KOMMYHUKAMUBHBLE OClicmBUs 06eCneyusarm chopmupo8anHOCHb COYUATbHBIX

HABbLIKOB 06)/’{61}01/1/;14)60}1.
OO0menue:

— BOCIpHUHUMATh U (I)OpMYJ'II/IpOBaTL CYXXKICHUA B COOTBETCTBUU C YCIIOBUAMU U LCIIAMU O6H_ICHI/I${;
SICHO, TOYHO, T'PAaMOTHO BBIPAXKATb CBOIO TOUKY 3pCHUSA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBaTh
MOSACHCHUA 1O X0y PCIICHU 3aladi, KOMMCHTHPOBATb HOJ'Iy‘-ICHHBIfI PE3YJIbTAaT,

— B X0J1e 00CY)KJICHHS 33JaBaTh BOIPOCHI M0 CYIECTBY 00CYXIaeMO TEMBI, TPOOJIEMBI, pelaeMon
3aJ]auM, BHICKA3bIBATh U/ICH, HAIICJIEHHBIC HA TTOUCK PELICHUS; COTTOCTABIISATH CBOM CYXICHUS C



CYXJCHUSIMH PYTUX YYACTHUKOB JUajora, 0OHapy»KUBaTh PA3IMUUE U CXOJCTBO MO3UIUH; B
KOPPEKTHOH dopMe GOopMyTUpOBATh PA3HOTIACHS, CBOU BO3PAKCHHUS;

— MIPCACTABJIATH PC3YJIbTAThl PCIICHUA 3a1a4U, SKCIICPUMEHTA, UCCIICAOBAHU A, IIPOCKTA,
CaMOCTOSITEIILHO BEIOMPATh (hOpMAT BBICTYIUICHHUS C YUETOM 3a7a4 MPe3eHTAlU 1 0COOCHHOCTEH
ayJIUTOPHUU.

CoTpyaHnuecTBo:

— TIOHUMATh U HCIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW ¥ HHMBHIyaIbHON pabOTHI P pelIeHUH

yT-Ie6HI>IX MaT€MaTUYCCKUX 3aJa4,

— TPUHUMATH eI COBMECTHOM JCSITEILHOCTH, TNIAHUPOBATH OPTaHU3AIHMI0 COBMECTHOU PabOTHI,
pacrpenensTh BUAb paboT, J0roBapuBaThCs, 00CYXIaTh MPOIECC U pe3ynbTaT paboThl; 0000IIaTh
MHEHHUS HECKOJIBKUX JTIOJCH;

— Yy4YacTBOBaTh B IPYNIOBBIX popMax paboTsl (00CYkAEHUS, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U
7p.);
— BBIIOJIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOM JICHCTBUS C IPYTMMHU WIEHAMU KOMAaH/Ibl;

— OIICHMBATh KaueCTBO CBOETO BKJIaJia B 00N IPOAYKT MO KpUTEPUSIM, CHOPMYIHPOBAHHBIM
YYaCTHUKAMH B3aWUMOJICHCTBHSIL.

3) Vuusepcanvuvie pezynsamugnuie Oeticmausi 00ecneyusaom GopmMuposanue CMblC08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanms:

CaMOCTOSITEJIPHO COCTABJIATH IUIaH, AITOPUTM PEIICHHS 3a7a9u (MM €T0 YacTh), BRIOUpaTh CIIOCO0
pelIeHUs ¢ Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ yuéTOM HOBOM HH(OpPMALIHH.

CaMOKOHTPOJIb:

— BJIAJCTD crocodamMu CaMOITPOBEPKH, CAMOKOHTPOJIA ITPpoLecca U peE3yiibTaTa pCIICHUA
MaTeMaTUIeCKOn 3aJa4u,

— NPEABHUACTD TPYAHOCTH, KOTOPBIC MOI'YT BOSHUKHYTH IIPpHU PEIICHHHU 3aJa4l, BHOCUTb KOPPEKTHUBEI B
ACATCIBbHOCTh HAa OCHOBC HOBBIX 06CTO${T6HBCTB, Haﬁ,[[eHHHX OH_II/I6OK, BBISIBJICHHBIX pr,HHOCTeI‘/'I;

— OLIEHMBATh COOTBETCTBUE pe3yiIbTaTa JeATebHOCTU IIOCTABIECHHOM 1IETIH U YCIIOBUAM, OOBSACHSTD
IIPUYMHBI TOCTH)KECHUS MIIM HEJOCTHKEHUS LIEIH, HAXOJUTh OIINOKY, 1aBaTh OLEHKY PUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIbTATBI

OcBoenue yqe6H0r0 Kypca ((FCOMeTpI/ISI» Ha YpOBHC OCHOBHOI'O O6IJ_ICFO 06pa30BaHI/I}I JOJIDKHO
obecneynBaTh AOCTHUIKCHUC CIICAYIOMIUX MPECAMCETHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB!

7 KJIACC

— Pacno3naBath HN3YUYCHHBIC TCOMCTPUYICCKHUC (I)I/Il“prI, OIMPECACIIATh UX B3AUMHOC PACIIOJIOKCHHUC,
I/I306pa)l(aTB TCOMETPHUUCCKUC (I)I/Il“prI; BBIITOJIHATD YCPTCIKU IO YCIIOBUIO 3a1a4U. I/I3Mep}ITB JIMHEMHbIE
" YIJIOBBIC BCJIMYHHBI. Pemate 3agauy Ha BRIYMCIIEHUE JIUH OTPE3KOB 1 BCJIMYHH YI'JIOB.

— Jlenate rpyOyto OLIEHKY JIMHEHHBIX U YTIIOBBIX BEIWYMH MPEIMETOB B peabHOM KU3HHU, pa3MEpPOB
MIPUPOJHBIX 00BEKTOB. Pa3znuyars pa3mMepsl 3TUX 00BEKTOB MO MOPSAKY BEJINYHHBI.



— CTpouTh YepPTEXKH K FTEOMETPUUECKUM 3a7auaM.

— Ilonbp30BaTbCs NpU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh IIPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a1a4.

— HpOBOZ[I/ITb JIOTHUYCCKUC PACCYKACHHUA C UCIIOJIB30BAHUCM I'COMCTPHUICCKUX TCOPEM.

— Ilonbp30BaTbCs NpU3HAKAMU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYrOJIBHUKOB, CBOMICTBOM MEAMAHBI,
MIPOBEAEHHON K THIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUH T€OMETPUYECKUX 3a1a4.

— Omnpenenars napawieIbHOCTh IPSIMBIX ¢ TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT C HUMHU CEKYIIasl.
Onpenenars napajsiesIbHOCTb NPSAMBIX C TIOMOILBIO PAaBEHCTBA PACCTOSIHUM OT TOUYEK OJHON MPSIMOH /10
TOYEK IPYrou MPsSMOU.

— Pemats 3amaun Ha KileTyaToM Oymare.

— IIpoBOIUTH BHIYKMCIEHUS M HAXOUTh YUCIIOBbIE M OYKBEHHBIE 3HAUEHUS YTJIOB B TEOMETPUUYECKUX
3a/1a4ax C UCIOJb30BaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOI'OYTOJIBHUKOB, CBOVMCTB YIJIOB,
00pa30BaHHbBIX NIPU MIEPECEUECHUN ABYX MapajlielbHbIX MPSMBIX ceKylllel. Pemars npakTuueckue
3a/1a4M Ha HAXO0XJICHUE YIIIOB.

— Bazmets moHATHEM T€OMETPUUYECKOTO MECTA TOUYEK. YMETh ONPELISITh OUCCEKTPUCY yIiia U
CEPEeMHHBIN MEPIISHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUYEK.

— @opMyIupOBaTh ONPEEICHNS OKPYKHOCTH U KPyTra, XOpAbl U AUAMETPA OKPYKHOCTH,

MOJIb30BaThCS UX CBOMCTBAMU. ¥ METh MPUMEHSTH 3TH CBOMCTBA MPU PEIICHUH 3a]1a4.

— Bnazners noHsATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOJUTh €€ LIEHTD.
[Tonb3oBatbest pakTamMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA NIEpeceKatoTcs B OHON TOUKE, U
0 TOM, YTO CEpeMHHbIE IEPIIEHIUKYIISAPHI K CTOPOHAM TPEYTOJIbHHUKA IePeceKatoTcs B OJTHOM TOUKe.

— BJ'Ia,Z[eTB MMOHATHEM KacaTeILHOMN K OKPYXHOCTH, IIOJIb30BATbCA TeopeMoﬁ O NCPINCHAUKYIIIPHOCTH
KacaTeJIbHOMN U paauyca, 1mpo BEJIEHHOI'O K TOUYKE KacaHUsl.

— Tlomp3oBaThcs HpOCTeI\/'IHII/IMI/I TCOMETPUUCCKUMHU HCPABCHCTBA MU, IOHUMATh UX HpaKTI/ILIeCKI/Iﬁ

CMBICIJI.

— HpOBOI[I/ITI) OCHOBHBIC TCOMETPUUCCKUE ITOCTPOCHHUA C TIOMOIIBIO UPKYJIA U JIMHEHKU.

8 KJIACC

— Pacno3HaBaTh OCHOBHBIE BUbI IleT]i»IpéXYFOJ’I]&»HI/IKOB, HUX 3JICMCHTHI, I10JIb30BAaThCA UX CBOMCTBaMH

IIpHu pCIICHUH IT'COMCTPHUICCKHUX 3aaa4.
— HpI/IMeHHTB CBOMCTBa TOYKHU MepeccuCHrd MEInaH TPEYroJIbHUKA (I_ICHTpa MaCC) B pCHICHUU 3aiaY.

— Bmagets noHsatuem cpenHeﬁ JIMHUUW TPEYT'OJIbHUKA U TpallCUuU, IIPUMCHATD UX CBOMCTBA pu
peIICHNHU TrCOMECTPHUICCKUX 3a1da4.

— Ilonp3oBathes TeopeMoﬁ ®danecaun TeopeMoﬁ O IMPOIMOPHHUOHAJIIBHBIX OTPE3KaX, IPUMCHATH UX I
PCHICHUA MMPAKTUYCCKUX 3a1a4.

— HpI/IMeHHTB IIpHU3HAKU HO,I[O6I/ISI TPECYTrOJIbHUKOB B pCHICHUU T'COMCTPUUCCKUX 3a1da4.
— Ilonw3oBaThCs TeopeMoﬁ HH(I)aropa I pCHICHUS TCOMETPHUICCKUX U MTPAKTUYCCKUX 3a1ad.

— CTpOI/ITL MAaTEMAaTUYCCKYIO MOJICJIb B IIPAKTUYCCKUX 3a/ladaX, CAMOCTOATCIIBHO ACJIATh qepTéxc Hn Ha
XOOUTh COOTBCTCTBYIOIIUC JJINHBI.

— BJI&[[CTB MOHATUAMU CUHYCA, KOCHMHYCA U TAHI'CHCA OCTPOI0 yrjia NpsAMOYroJbHOIo TpCyrojbHUKaA.



— Ilonp30BaThCs STUMU HOHITHS MU I pCHICHUS TPAKTUYCCKUX 3a/1a4.

— BpruncnaTh (pa3nu4HbIMUA cIOCO0aMHM) TUIOIIAAb TPEYrOJbHHUKA U TUIONIAAN MHOTOYTOJIBHBIX (DUTYp
(TOMB3YSICh, T1e HEOOXOAUMO, KATBKYIISITOPOM).

— IIpuMeHATh NIOJlydeHHbIE YMEHMS B IPAKTUYECKUX 3a/1a4ax.

— Bnaners NOHATUSAMH BIUCAHHOTO U IIEHTPAJIILHOTO yIila, UCIOJIb30BaTh TEOPEMbI O BIUCAHHBIX
yrilax, yriiax Mexay XopJaamu (CeKyIIMMU) U YTJIe MKy KacaTeJIbHOW U XOPJI0i MpU PEIICHUH
r€OMETPUUECKHX 3a/1a4.

— BJIaI[eTI) IIOHATHUEM OIITMCAaHHOI'O LIeTI>IpéX}/TOJII)HI/IKa, IMPUMCHATH CBOMCTBA OIIMCAaHHOI'O

YETBIPEXYTOJIBHUKA IIPU PELICHHUH 3a4a4.

— HpI/IMCHflTB MMOJIYYCHHBIC 3HAHUA Ha TPAKTUKE — CTPOUTH MATEMATUUCCKHUEC MOJCIN JJId 3aJa4
pCaJ'[BHOI\/’I JKU3HU U MTPOBOANTE COOTBETCTBYIOIIHNE BBIYUCIICHUSA C TPUMCHCHUCM HOI[O6I/I${ n

TPUTOHOMETPHH (I10JIb3YSCh, IJI€ HEOOXOAUMO, KaIbKYISITOPOM).

9 KUIIACC

— 3HaTh TPUrOHOMETpHUUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOUTH C UX TTOMOIIBIO pa3IUYHbIE
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHHUKA («pEelIeHre MPSIMOYTOJIbHBIX TPEYroJIbHUKOBY). HaxomuTs (¢

IIOMOIIIBIO Kam)KmeTopa) JJIMHBI U YTJIbL JIJIA HeTaOJIMYHBIX 3HAUECHUH.

— Ilome3oBaThCa (bOpMy.]'[aMI/I OpUBEACHHA U OCHOBHBIM TPUTOHOMETPUUCCKHUM TOXICCTBOM JJIA
HaXO0XJICHUS COOTHOIIICHUM MCXKAY TPUTOHOMETPUYCCKNMU BEIIMIYNHAMU.

— Hcnonb30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB ISl HAXO0XKACHUS Pa3IMUHBIX JJIEMEHTOB
TPEeYroJibHUKA («pellleHne TPEyroJbHUKOBY), IPUMEHATh UX IIPU PELICHUN N'€OMETPUUECKUX 3a/1a4.

— Bnaznets noHATHSIME Ppe0Opa3oBaHusI TI0I00Ms, COOTBETCTBEHHBIX AJIEMEHTOB TIOI00HBIX (QUTYD.

— Ilonb30BaTbes cBOMCTBAMH MOJO0MS IPOU3BOJIBHBIX (PUTYP, YMETh BBIUYUCISTH JUIMHBI U HAXOUTh
yribl y 1og00HBIX Guryp. [IpuMeHsTs cBoMcTBA MOJ00US B IPAKTUYECKUX 3a/1a4ax.

— VYMeTh NpUBOJUTH MIPUMEPHI TOJA0OHBIX (PUTYP B OKpPYXKAIOLIEM MUDE.

— Tlomp3oBaThCs TEOpEMaMHU O IPOU3BEACHHUHN OTPE3KOB XOpa, O MIPOU3BEACHUN OTPE3KOB CCKYIIHX, O
KBaJpaTe KacaTelIbHO.

— Iloap3oBaTbCcs BCKTOpPaMHU, IIOHUMATh UX FGOMeTpI/I‘IeCKI/Iﬁ n (bH3H‘ICCKPII>i CMBICII, IIPUMCHSATD UX B
PCUICHHUU I'COMCTPUYCCKUX U CI)I/I?»I/I‘ICCKI/IX 3ajaa4.

— HpI/IMeHHTB CKaJILIPpHOC ITPOU3BEACHNUEC BEKTOPOB VI HAXOXKACHHUA JJIMH U YIJTIOB.

— Iloap30BaTbCs METOA0M KOOpAMWHAT Ha IINIOCKOCTH, IIPUMCHATH €TI0 B PCHIICHUN I'COMETPUIYCCKUX U
MMPAKTUYCCKUX 3a1a4.

— BnageTrs noHATHAMU MMPaBUJIIBHOT'O MHOTOYT'OJIbHUKA, TJIMHBI OKPYKHOCTH, IUIMHBI AyT'!
OKPY’XHOCTHU U paI[HaHHOﬁ MCEPLI yIJjia, YMETh BBIUHUCIIATH IUIOINAAb Kpyra U €ro YacTeH.

— HpI/IMeHHTB MOJIYYCHHBIC YMCHU B IPAKTUYCCKHUX 3adavax.

— Haxoauts ocu (MM LIEHTPbI) CUMMETPUU GUTYP, TPUMEHSATH IBUKEHHUS TUNIOCKOCTH B MTPOCTEUIITNX

clIydyasx.

— IlpuMeHsTh NOoTydYeHHbIE 3HAaHHSI Ha ITPAKTUKE — CTPOUTHh MAaTEeMAaTUUYECKUE MOJEIH JUIs 3a71a4
peanbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIUUCIICHHS ¢ IPUMEHEHHEM 110100Us U
TPUTOHOMETPUYECKUX (PYHKIUH (IIOJIB3YSCh, I/I€ HEOOXO0IMMO, KaJIbKYIATOPOM).
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8 ximacc

INe [HanmMeHoBaHue pa3aeioB H TeM [KosimyecTBO 4acoB Jara Buabl 1esTeJbHOCTH Buasl, popmbl DyekTpoHHbIe (LU POBBIE)
n/m  [mporpamMmbI H3y4eHHUst KOHTPOJIsI o0pa3oBaTe bHbIE PeCypPChl
BCEro | KOHTPOJbHBIE | MpaKTHYECKHE
padoThI padoThI
Paznen 1. YeThIpEXyroabHIKH
1.1. [[Tapamnenorpamm, ero npu3Haku U CBOHCTBA. 2 0 0 01.09.2022 | M306paskarh ¥ HAXOUTH HA YEPTEKAX YETHIPEXYTOJIbHUKH VerHslii onpoc; https://resh.edu.ru/subject/lesson/1497/start/
07.09.2022 | pa3HBIX BUIOB U UX DJIEMEHTHI;
1.2. [JactHble ciiydanm NapaieorpaMMoB 2 08.09.2022 | loxa3bIBaTh M HCIIOIB30BATH IIPU PELICHHN 3aa4 npusHaku 1 | TectupoBanue;
(IIpsIMOYTOJIBHUK, pOMO, KBagpar), UX 10.09.2022 | cBoiicTBa: mapajuiesorpaMma, IpsMOyroJibHUKa, poMOa,
IpHU3HAKK M CBOMCTBA. KBajpata, Tpareunn, paBHOOOKOH Tpareunu, NpsIMOyroJIbHOM
Tpamnennu;
1.3. [Tpaneuns. 2 12.09.2022 | ®opmMynupoBaTh ONPEACICHUS: TapajlIeIorpaMMa, VYcTHBIH onpoc;
17.09.2022 | npsimoyronbHUKa, poMOa, KBajapara, Tpaleny, paBHOOOKO
Tpaneunt, NPSIMOYTOJIbHON TPaIrenuH;
1.4. [PaBHOOOKas M HPSIMOYTOJIbHAS TPATICIIHH. 2 1 19.09.2022 | ®opmyaupoBaTh ONpEACICHUS: TapajuieorpamMmma, IIpakTrueckas
24.09.2022 | npsimoyroibHUKa, poMOa, KBajapara, Tpanenu, paBHOOOKOi pabora;
Tpaneunt, NPSIMOYTOJIbHON TPaIrenuH;
1.5. |ViaBoeHue MeaHaHEbI. 2 26.09.2022 | TIpuMeHATHh METOJ YABOCHHUS MEAMaHbl TPEYTOJbHUKA; YerHblii onpoc;
30.09.2022
1.6. [[lenTpanbHas cuMMeTpHs 2 1 03.10.2022 | Mcnonb3oBath 1H(POBBIE pecypChl I HCCIIEOBAHHS VYeruslit onpoc;
08.10.2022 | cBoiicTB n3y4aeMbIX GHUryp;
IToro mo pasneiy 12
Pasnen 2. Teopema ®ajieca H TeopeMa 0 NPONOPIHOHAIBHBIX 0TPe3KAaX, M0J00HbIE TPEYT0JIbHUKH
2.1. [Teopema dajeca u Teopema o 2 10.10.2022 | TIpoBOAKUTD MOCTPOCHHUS C TOMOILBIO LIUPKYJIS U THHEHKH C VYerHblit onpoc;
IPOMOPLMOHATBHBIX OTPE3KaX. 15.10.2022 | ucnons3oBanue Teopembl Paneca U TEOPEMBbI O
MPOMOPIMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MPOMOPILMOHAIBHBIH OTPE30K;
2.2.  [Cpenusis nuHUs TpEyroabHHUKA. 1 17.10.2022 | HaxoauTh Mog00HbBIE TPEYTOJIbHUKH HAa TOTOBBIX YEPTEKAX C TecTupoBaHue;
19.10.2022 | yka3aHHEM COOTBETCTBYIOLIMX MPHU3HAKOB MTOJ00MS;
2.3.  [Tpamerwsi, € cpequsis MUHAS. 1 20.10.2022 VYeTHblit onpoc;
22.10.2022
2.4. [[IpomopuuonanbHbie OTPE3KH, TOCTPOCHUE 2 1 24.10.2022 | ITpoBOAUTD MOCTPOCHHS C TOMOIIBIO IIUPKYJIS ¥ THHEHKH C TIpakTudeckas
[4eTBEPTOro MPOMOPIHOHATBHOTO OTPE3Ka. 29.10.2022 | ucnons3oBanue Teopembl Paeca U TECOPEMBI O pabora;
HPOMOPLHOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIH
HPOMOPLHOHANIBHBIH OTPE30K;
2.5.. |CBoiicTBa IeHTpa Macc B TPEYroNbHHKE. 2 07.11.2022 | I[TpoBOAKTH 1OKA3ATEIBCTBO TOTO, YTO MEIHAHBI VYcTHblit onpoc;
12.11.2022 | TpeyrospHHKA IEPECEKAIOTCS B OAHOI TOUKE, M HAXOJUTh
CBSI3b C LIEHTPOM MAacC, HAXOJUTh OTHOLICHHE, B KOTOPOM
MeANaHbl ACTATCS TOYKOH UX Mepe CeUCHHUS;




2.6. [[logoOHBIE TPEyrOIbHUKH. 1 14.11.2022 | ITpoBOAMTH JOKA3aTEIBCTBA C UCIIOIb30BAHHEM IIPH3HAKOB VerHblii onpoc;
16.11.2022 | mogoGus;

2.7. [Tpu mpusHaKa mogo0Us TPEYroNbHUKOB. 3 17.11.2022 | Jloka3bIBaTh TP NPU3HAKA TOLO00HS TPEYTOIbHHKOB; 3auer;
26.11.2022

2.8. [[IpakTHyeckoe npuMeHeHHE 3 1 28.11.2022 | IIpuMeHATH MOJNyYEHHbIE 3HAHUS IPU PELICHHN KontponbsHas
07.12.2022 | reoMeTpHYECKUX ¥ IPAKTHIECKHUX 3a/1a4; pabora;

lToro o pazneny: 15

Paznen 3. Illnomans. Haxoxkaenne miomaneii TpeyroibHHKOB

¥ MHOTOYroJabHBIX Guryp. Ilnomaan nogodusix puryp

3.1. [[TonsTne 00 oOmie TEOPUH TITOMATH. 1 08.12.2022 | OBxiageBaTh NEPBUYHBIMHE IPEACTABICHUSIMU 00 001 VYcTHBIH onpoc;
10.12.2022 | Teopun miomanu (Mepsl), GopMyIHpPOBATh CBOWCTBA
IJIONIA/(H, BBISICHATH UX HATISIHBIA CMBICIT,
3.2.  |PopMmyIisl ISl TUIOIIAAN TPEYTOJIBHHUKA, 2 12.12.2022 | BeiBoauTh GopMyIIsI IIIOMIAAHN NTapaIeIorpaMma, IMucemenHblit
mapasienorpaMma 17.12.2022 | TpeyrombHMKa, Tpaneunuy u3 GopMyJbl IIIOMATH KOHTPOJIb;
npsIMOYTOJIbHHKA (KBaapaTa);
3.3.  [OTHOWmIEHNE MITOIIaeli TPEYTOJIBHUKOB C 2 19.12.2022 | BeiBoauTh (HOPMYIIBI IJIONIAIN BEITYKIOTO CamoolieHKa ¢
06 1IM OCHOBaHHEM MJIH 0011eil BEICOTOM. 24.12.2022 | 4eThIpEXyroiibHUKA Yepe3 AUArOHAJN U YT OJl MKy HUMH; UCII0JIb30BAHUEM
«OueHovHoro
JTHCTaN;
3.4.  [BbluncieHue miomaneii cioxkHbIX Guryp 2 1 26.12.2022 | BBI4MCIATH IUIOMIAAN PA3IMYHBIX MHOTOYTOJIBHBIX (GUTYD; IpakTnyeckas
uepe3 pa3OMeHe Ha YaCTH U JOCTPOCHHE. 30.12.2022 pabora;
3.5. [[Tnomanu ¢puryp Ha KieTyaroii Gymare. 1 Haxoants miomaau ¢puryp, n300pakEHHBIX Ha KIETYATOH 3auer;
Oymare, HCIIOJIb30BATh Pa30MEHHE Ha YaCTH U JJOCTPOCHUE;
3.6. [[Tnomanu mogobHBIX Guryp. 1 HaxoauTts miomaau nogo0HbIX Guryp; VYerHblit onpoc;
3.7.  [Bbruucnenwue miomaei. 2 BhIauciisTh 01 pa3invHbIX MHOTOYTOIbHBIX QUTYD; VYerHblil onpoc;
3.8. [3amaum ¢ mpaKTHUECKUM COAEPIKAHUEM. 1 PemaTs 3agaun Ha IUIOIAAB C IPAKTHYECKUM CO AepkanueM; | TecTupoBaHue;
3.9. [Pemenue 3a1a4 ¢ IOMOIIBIO METOAA 2 1 Pazbupare npuMepsl HCIIOIb30BAHMUS BCIIOMOTATEIbHON KonTposnbhas
BCrIOMOraTeabHOM IIIOMAAN MJIOLIAIH AJIsl PEIICHHS TeOMETPHIECKUX 3a/1a4; pab6ora;
Toro mo pasnmeny: 14

[Pa3nen 4. Teopema Iudaropa u Haya/ia TPHTOHOMETPHH

4.1.  [Teopema ITudaropa, ¢ 1oKka3aTebCTBO K 2 JToxkasbiBath TeopeMy Ilndaropa, ncrnonab3oBath eé B VYcTHblit onpoc;
nprMeHeHne. MPAKTHYECKUX BBIYMCICHUSAX;
4.2, |O6patHast Teo pema Iudaropa. 2 JToxkasbiBath TeopeMy Ilndaropa, ncrnonab3oBath e B TecTupoBaHue;
MPAKTHYECKUX BBIYMCICHUSAX;
4.3.  |Onpenenenue TpUroHOMeTpHYeckuX GpyHKumii |2 DOpMyIHPOBATh ONpPEeICHNS TPUTOHOMETPHIECKUX 3auer;

ocTporo yria, TpUrOHOMETPUYECKUE
COOTHOIIEHHS B IPSMO yTOJTBHOM
[TpeyTroibHUKE.

(byHKIMIT 0CTPOro yria, IpoBepsTh HX KOPPEKTHOCTD;




4.4, |OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. 1 BrIBOAUTE TPHTOHOMETPHUYECKHE COOTHOIIEHHUS B VYcruslii ompoc;
NPSAMOYTOJIEHOM TPEYTOJIbHHUKE;

4.5.  |CooTHOIIEHNS MEXK/Y CTOPOHAMU B 3 1 Hcnons3oBaTh GopMyIIbl IPHBEJCHNUS U OCHOBHOE Kontponsnas
[IPSAMOYTOJIBHBIX TPEYTOJIbHUKAX C yriamu B45° TPUTOHOMETPUUECKOE TONKIECTBO ISl HAXOXKICHU S pabora;
n 45°; 30° u 60° COOTHOIUIEHHUH MEX/y TPUTOHOMETPUUECKUMH (PYyHKIUAMH

Pa3iIMIHBIX OCTPBIX YIJIOB,

lToro o paszneny: 10

Pa3nen5. Yrasl B OKPYKHOCTH. Bnucannble H ONMCaAHHbIE YeTBhIPEXYroJIbHUKH. KacarteabHbie Kk OKPYKHOCTH. Kacanmne OKPYXKHOCTH.

5.1. [BrnucaHHbBIC U IIEHTpaIbHBIC YIIIBL, 3 1 DopMynHpOBaTh OCHOBHBIE ONPEAEICHUS, CBSI3aHHBIC C ITpakriyeckas
[yros Mexay KacaTeJIbHOW M XOpJOH. yrilaMH B Kpyre (BIUCAHHBIH yroi, HEeHTPaJIbHbIH yroi); pabora;
5.2.  [Yras Mexxay XopJaMu U CEKYIITHMH. 1 HaxoauTh BIMCaHHBIC YIIIBI, ONUPAONINECs HA OJHY AYTY, YcrHBIi ompoc;

BBIYKCIISATH YTJIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIilax,
TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMbI O
LEHTPAJbHOM YIJIE;

5.3. [BrniucaHHbIe M OnMCaHHBIC YETHIPEXYTOJNBHUKH, |3 HccnenoBark, B TOM 4nCIIe ¢ TOMOIIBIO HH(POBBIX pecypcoB, | TectupoBanue;
VX TpU3HAKK U CBOWCTBA. BIIMCAHHBIC U ONUCAHHBIC YETHIPEXYTOIbHUKH, BBIBOJUTH HX
CBOWCTBA M IPHU3HAKH;

5.4. [[IpuMeHeHHe THX CBOWCTB MPH pPEIICHUH 3 Hcnonb30BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELICHHU VYcerusiii onpoc;
reoMeTpHYeCcKHX 3a/1ay. 3aj1au;
5.5. [B3aumHoe pacroyiokeHHe ABYX OKpyxHocTel. |1 VYeTHblit onpoc;
5.6. [Kacanue okpyxHOCTEiA. 2 1 KourposbHas
pabora;
IToro mo pasneny: 13

[Pa3nes 6. [loBTOpenue, 0600 menne 3HAHMIA.

6.1. [[ToBTOpeHME OCHOBHBIX MOHSATHI K METOI0B 4 1 Perrate 3a1a4u Ha MOBTOPEHKE, HILTIOCTPUPYIOIINE CBSI3U Kourposnbras
KypcoB 7 u 8 kiaccoB, 06001IeHNE 3HAHUT. MEXy pa3IuIHBIMH YacTSIMHU Kypca; pabora;

Toro mo pasneny: 4

OBILEE KOJIMYECTBO YACOB I10 68 6 4

ITPOI'PAMME




YYEBHO-METOJAUYECKOE OBECINEYEHUE OBPA3OBATE/IBHOT'O IIPOLECCA

OBS3ATEJ/IbHBIE YYEBHBIE MATEPHACTBI L/TH YHEHHKA

Mep3ask Al .. [Noaoueknit B.b.. Skup M.C.: not peakineit Tooauekoro B.E.. I'eoverpna.7 Knace.
OB1ecTBO ¢ OrpaHHUeHHOM 0TBeTCTBeHHOCTbIO "M3aarenbekuii uentp BEHTAHA-T PA®™ Akunonephoe
obwectso "Uznartensctro [pocseuienune”.

METOJIUYECKUE MATEPHUA.IbI /LTSI YUUTEJIA

Mepaasik A.I'., ITosonckuit B.B., Slkup M.C.; noa penakuueit [Togonsekoro B.E., I'eoverpus.7 knace.
O611ecTBO ¢ OrpaHMueHHoN oTBeTcTBeHHOCTHIO "M3aarenbekuii uentp BEHTAHA-T PA®": Akitnoncepuoce
obmectBo "Usaarensctro [pocsemenne”.

UUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI H PECYPCbI CETH UHTEPHET

https://resh.edu.ru/subject/17/7/
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