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HOACHUTEJBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA'"I'EOMETPUSA"
Pabouas mporpamma 1o yue6HoMy Kypcy "I'eomerpus" st oOydaronmxcs 9 kiac-
COB pa3paboTaHa Ha ocHOBe dDeepaiabHOr0 rocyAapCTBEHHOT0 00pa30BaTENbLHOTO
CTaHJapTa OCHOBHOTO OO0IIEro 0oOpa3oBaHUs C YYETOM M COBPEMEHHBIX MUPOBBIX
TpeOOBaHUil, MPEABABIAEMbIX K MATEMaTHYECKOMY 00pa30BaHUIO, U TPAAHUIIMIA POC-
CHIICKOTr0 00pa3oBaHusA, KOTOpbIe 00ECMEUNBAIOT OBJAJCHHUE KIIOYEBHIMH KOMIIE-
TEHLHSIMH, COCTABIIIONIMMHU OCHOBY JIJIsl HENPEPBHIBHOIO O0Opa30BaHUs M camopas-
BUTHSI, @ TAK)KE LEJOCTHOCTh OOUIEKYJIBTYPHOI0, TUYHOCTHOTO U MMO3HABATEIBHOIO
pa3Butus oOydaromuxcs. B mporpamme ydtensl uaen u mnojoxeHus Konuemnuuu
pa3BUTHs MaTeMaTudeckoro obOpasoBanus B Poccuiickoit ®enepaunu. B smoxy
uppoBoi TpaHchopmalu Bcex chep YeTOBEUECKOM NeATENbHOCTH HEBO3MOXKHO
cTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM Oe3 0a30BOiM MaTeMaTHUeCKON
MOATOTOBKHU. YK€ B IIKOJIE MAaTEMATHKa CIYKUT OMOPHBIM MPEIMETOM JJIsl U3y4e-
HUSL CMEXHBIX JUCIUIUINH, a IMOCJE IIKOJIbI pealbHOM HE0OXOAMMOCThIO CTAHOBUT-
Csl HeTpephIBHOE 00pa3oBaHUE, YTO TpeOyeT MOJHOLIEHHOW 0a30BOi 00IIe00pa3o-
BaTEJIbHOW MOJTOTOBKHU, B TOM YUCJIE U MATEMATUYECKOM.

D10 00YCHOBIEHO TEM, YTO B HAIlM JHHU PACTET YUCIO MPOPECCUi, CBSI3aHHBIX C
HEIOCPE/ICTBEHHBIM ITIPUMEHEHUEM MATEMATHKU: U B cpepe SIKOHOMUKH, U B OU3HECE,
U B TEXHOJOTMYECKUX O0JIACTSX, U JaXke B ryMaHUTapHbIX cepax. Takum obpazom,
KpPYT LIKOJBHUKOB, JJI KOTOPBIX MaTEMaTUKAa MOKET CTaTh 3HAYMMBIM IPEIMETOM,
pacumpseTcs.

[IpakTrueckass moJIE3HOCTh MAaTEMATUKH OOYCIIOBIIEHA TE€M, UYTO €€ MPEeIMETOM SB-
nst0TCs GyHAAMEHTAIbHBIE CTPYKTYPhI HAIIEro MUpa: MPOCTPAHCTBEHHbBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOLLIEHUS OT MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM
OTBITE, JO JIOCTATOYHO CJIOXKHBIX, HEOOXOJAUMBIX IS Pa3BUTHS HAYYHBIX M TIPHU-
KJIAJHBIX UJIeW. be3 KOHKPETHBIX MaTeMaTU4YECKUX 3HAHUM 3aTPYJIHEHO MOHUMAHUE
INPUHLUIIOB YCTPOMCTBA U HCIMOJb30BAaHUS COBPEMEHHOW TEXHUKH, BOCIPUITHE U
UHTEpPIpEeTalys pa3HooOpa3HON COLMATBHON, SKOHOMUYECKOM, MOJIUTHYECKOW WH-
dbopmanmu, manodhdeKTUBHA MTOBCEIHEBHAS MPAaKTHUECKas JAesSTeNbHOCTh. Kaxmo-
MY YE€JIOBEKY B CBOEH U3HH MPUXOJUTCS BBIMNOJIHATH PACUETHI U COCTABIATH AJITO-
PUTMBI, HaXOAUTh U MNPUMEHATH (OPMYJIbI, BIIAJIETh MPAKTUUECKUMH MPUEMaAMU
r€OMETPUYECKUX U3MEPEHUN U MOCTPOCHUM, YUTaTh MH(GOPMALMIO, TIPEICTaBIICH-
HYIO B BUJI€ TaOJIHII, TUarpaMM U rpauKoB, XKUTh B YCIOBUSIX HEONPEACIEHHOCTU U
MOHUMATh BEPOSITHOCTHBIN XapakTep Cy4ailHbIX COOBITHH.

OOHOBpEMEHHO € pacuIMpeHreM cep NPUMEHEHUs MAaTeMaTUKH B COBPEMEHHOM
oOuiecTBe BcE OoJjiee Ba)KHBIM CTAHOBUTCS MAaTEMaTHYECKUI CTHIIb MBIIUICHUS,
MPOSIBIIAIONIMICA B ONpPEACIEHHBIX YMCTBEHHBIX HaBblKax. B mpoliecce n3ydeHHs
MaTeMaTUKU B apceHasl MPUEMOB M METOJIOB MBIIUICHUSI YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHIYKIMS U JACIYyKIHs, 0000IeHne U KOHKpEeTH3aIus, aHa-
JU3 U CHHTE3, KilacCUpUKAIKsI U CUCTEMaTU3aIus, adCTparupoBaHUE M aHAJIOTHI.
OOBEKTH MaTEMaTUYECKUX YMO3AKIIIOUCHUM, MpaBUJia UX KOHCTPYHPOBAHUS pac-
KPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOEHUH, CIOCOOCTBYIOT BBIPAOOTKE YMEHUS
dbopMynrpoBaTh, 0OOCHOBBIBATh M JIOKA3bIBaTh CYXKJICHMS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MblIUIeHHe. Beayias posib NpUHAIICKUT MaTEMaTUKe U B GOpMHUPO-



BaHUM aJTOPUTMHYECKON KOMIIOHEHTHI MBIIUICHUS U BOCOUTAHUH YMEHUN JIEUCTBO-
BaTh 110 3aJJaHHBIM AITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYUPOBATH
HOBBIC. B miporiecce pemrenus 3a1a4 — OCHOBOW y4eOHOU JEATEIHHOCTH Ha ypOKax
MAaTeMaTUKU — Pa3BUBAIOTCS TAK)KE TBOPYECKAs W IPHUKIIAIHASL CTOPOHBI MBIIILIE-
HUSL.

OOyuenne MaTeMaTHKE €T BO3MOXHOCTh Pa3BUBATh Y 00y4aIOIIUXCsl TOUHYIO, pa-
HMOHAIBHYIO U MH(POPMATHUBHYIO pPE€Yb, YMEHHE OTOMpPATh HAuMOOJee MOAXOISAIINE
A3BIKOBBIE, CUMBOJIMYECKHE, TPAPUUECKUE CPEACTBA ISl BBIPAXKEHHUS CYXKICHHU U
HAIJISJHOTO UX IPEACTABICHHUS.

Heo6xoaumbiM KOMIIOHEHTOM 0011Iel KYJIbTYpbl B COBPEMEHHOM TOJIKOBAHHH SIBJISI-
eTcst o0l1ee 3HaKOMCTBO C METOJIaMU MTO3HAHUS IEUCTBUTEIILHOCTH, TIPEJICTABIICHUE O
npeaMETe U METOAAaX MAaTEMAaTUKH, UX OTJIMYHMI OT METOJOB IPYTUX €CTECTBEHHBIX U
I'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTAX NMPUMEHEHHUS MATEMaTUKH JJIS pPEelICHUs
HAy4YHbIX W TPUKIAAHBIX 3a4ad. Takum o00pa3oM, maTemMaTH4eckoe oOpa3oBaHUE
BHOCHUT CBOM BKJIaJ] B GOpMHpOBaHUE O0IEH KyIbTYphl YEJIOBEKA.

N3yueHnne MaTeMaTHKU TaKke CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEJIOBE-
Ka, TOHUMAHHUIO KPacOTbl M M3SIIECTBA MATEMATUYECKUX PACCYKACHUN, BOCIIPUS-
TUIO TEOMETPUUYECKUX (POPM, YCBOCHHUIO UJIEM CUMMETPUHU.

HEJIU U3YUYEHUA Y YEBHOTI'O KYPCA'"I'EOMETPUSA"

«MareMaTuky y’Ke 3aTeM YYHUTh HaJl0, YTO OHA YM B MOPSAIOK IPUBOAUTY, — MHUCAI
BEJIMKUW pPyCcCKMM yueHbld Muxann BacunbeBnda JIomoHOCOB. I B 3TOM cocTOUT
OJlHAa U3 JBYX LeJell 00ydyeHHUs Te€OMETpUM KaK COCTaBHOM 4acTU MaTEeMaTHKU B
IIKOJIE. DTOM LEIU COOTBETCTBYET JOKAa3aTelIbHAas JIMHUA IMPENOJaBaHUS I'€OMET-
pun. Crenys npeacraBieHHON padouel mporpaMMe, HaunMHas ¢ CeIbMOT0 Kjlacca Ha
ypOKax reoMeTpUu OOYyYaroUIUiicsi YYUTCsSl NMPOBOIUTH JOKa3aTeJIbHBIE paccyxkie-
HUs1, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUs], JOKA3bIBaTh UICTUHHBIC YTBEPKIACHUS U
CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKIECHUS OT «IIPOTUBHOIOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIHpPOBaTH OOpaTHBIE YTBEPKACHUA. Yue-
HUK, OBJIAJICBIIMI HCKYCCTBOM pacCyXkaaTh, OyAeT NPUMEHSITh €r0 U B OKPYXaro-
LIEN KU3HH.

Kak nucan reomerp u nenaror Urope ®@enoposnu lllapeiruy, «1oapMu, TOHUMA-
IOIMMH, YTO TaKOE€ JOKA3aTEIbCTBO, TPYAHO M JA)KE HEBO3MOKHO MaHUITYJIUPO-
BaTb». 1 B 3TOM COCTOUT Ba)KHOE BOCIIUTATEIIBHOE 3HAYEHUE N3YUEHHS] TEOMETPUH,
MIPUCYLIEE UMEHHO OTEYECTBEHHOM MAaTeMaTUYECKOW IIKoJEe. Bmecte ¢ TeM aBTOPHI
IpOorpaMMbl IPEJOCTEPETal0T YUYUTENs OT MU3JIULIHEro (opmanuzma, 0COOEHHO B
OTHOLIEHWM HadaJl U OCHOBaHUU reomerpun. @panuy3ckui marematuk Kan [Ipe-
JIOHHE 10 3TOMY MOBOJYy BbICKa3ajcs Tak: «4YTo KacaeTcsi NeIMKaTHOM MpoOIeMbl
BBEJICHUS «aKCHOM», TO MHE Ka)KETCsl, UYTO Ha MEPBbIX MOPaxX HYKHO BooOIIe n3de-
raTb IPOU3HOCHUTH Camo 3TO cja0BO. C Jpyroi k€ CTOPOHBI, HE CIEAYET YIyCKaTh
HU OJTHOM BO3MOXXHOCTH J1aBaTh IPUMEPHI JIOTUYECKUX 3AKIIFOYEHUM, KOTOPBIE Ky/1a
B OOJIbILIEH Mepe, YeM HJies aKCHOM, SIBJISIIOTCS UCTUHHBIMU M €IMHCTBEHHBIMU JIBU-
raTejasiMi MaTEMAaTUYECKOTO MBIIUICHUS.

Bropo¥l nenpto u3yuyeHus reOMETPUU SIBIIIETCS UCTIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PELIEHUN KaK MaTeMaTHYECKHUX, TAK U MPAKTUYECKUX 3a/1a4, BCTPEUAKOLIUXCS B
peanbHOM ku3HU. OKOHYMBIIMHN KypC T€OMETPUU HIKOJIBHUK JTOJKEH OBITh B COCTO-
SHUM ONpPENENUTh T'€OMETPUUECKYI0 (QUIYypy, OmHcaTh CIOBAaMU JAHHBIA YEepTEXK
WIM PUCYHOK, HAWTH IUIOLIAAb 3€MEJIBHOIO0 YYacTKa, paccyuTaTh HEOOXOJIUMYIO
JUTMHY OTITOBOJIOKOHHOTO Kabess min TpedyeMbie pa3Mephl Tapaxa it aBTOMOOuU-



Js1. DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTENbHAS JUHUSA B U3YUYCHUU I'€OMETPUN
B IIKoJ€E. JlaHHas mpakTUYecKas JUHUS SBIIETCS HE MEHEE Ba)KHOM, YeM IepBasi.
Emé [Inaton mpennuckiBai, 4To0bl «rpaxnane I[IpekpacHoro ropoga HM B KOEM
cllydae HE OCTaBJISUIM F€OMETPHIO, BeJb HEMAIOBAXKHO Jake MOOOYHOE e€ mpume-
HEHHE — B BOCHHOM JI€JI€ J1a, BIIPOYEM, M BO BCEX HAyKaX — JUJIS JIYYILIEro Hx
YCBOEHUS: MBI BEe/lb 3HAEM, Kakas OECKOHEYHasl pa3HHIlA CYLIECTBYET MEXKIY Yello-
BEKOM MPUYACTHBIM K T€OMETPUU M HENPUYACTHBIM». JlJIsI 3TOr0 yYHUTENIO PEKO-
MEHJyeTCsl MoAOUpaTh 3aJaud MPAKTHYECKOro XapakTepa M1 pacCMaTpUBAEMbBIX
TEM, YUUTh JI€T€ CTPOUTh MAaTEMATUUECKUE MOJIEIN PEATbHBIX KU3HEHHBIX CHTYya-
LW, IPOBOJUTH BBIYHUCIICHUS U OLIEHUBATH AIEKBATHOCTH IMOJIYYEHHOIO PE3yJbTa-
ta. KpaliHe Ba)HO MOAYEPKUBATh CBSI3M T€OMETPUM C IPYTHUMU MIPEIMETAMU, MOTHU-
BHUPOBATh UCIOJIB30BaTh ONPEACIICHUS F€OMETPUUYECKUX (UTYp U MOHATHM, TEMOH-
CTPUPOBATh NMPUMEHEHHE IOJIYYEHHBIX YMEHUH B (M3MKE U TEXHUKE. DTU CBS3U
HamOoJiee sPKO BHUJHBI B Temax «Bektopsl», « TpUroHOMEeTpUYECKHe COOTHOIIIE-
Hus», «Mertoa koopaunat» u «Teopema [udaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

CornacHo yuebHOMY TIaHy B 9 Kiacce u3ydaeTcsl yueOHbI Kypce «I eomeTpus», Ko-
TOPBIN BKJIIOYAET CJEAYIOLIME OCHOBHBIE pa3felnbl cojepxkanus: «['eomerpuueckue
¢urypel W ux cBoicTBay, «/I3MepeHHuE TreOMETPHUYECKHX BEIUYUH», a TaK-
Ke«/lekapToBbl KOOPAUMHATHI HA IJIOCKOCTH,«BEKTOpBI»,«/ |BIKEHHS TUIOCKOCTU» U
«IIpeoOpazoBanus mogoOus». YUYeOHBIN IJIaH TMpeaycMaTpUBaET U3YYEHUE T'€OMET-

puM Ha 6a30BOM ypOBHE UCX0/s U3 68 yueOHBIX 4acOB B YUEOHOM TOAY.
COAEP KAHUEYYEBHOI'OKYPCA"TEOMETPUSA"
Cunyc, xocunyc, Tanrenc ynios ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE

TOXAECTBO. DOpMyIIbI IPUBEICHUS.

Pemienne tpeyronpHuKOB. Teopema KOCHMHYCOB M T€OpeMa CUHYCOB. Peuienue
MIPAKTUYECKHUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeobpazoBanue nogodus. [logodre COOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 IpOU3BENEHUH OTPE3KOB XOPI, TEOPEMBI O ITPOU3BEICHUN OTPE3KOB
CEKYIIUX, TEOPEMA O KBaApaTe KaCaTEIbHOM.

Bexrop, anmHa (MOIyab) BEKTOpa, COHAMPABICHHBIC BEKTOPHI, MTPOTUBOIIOIOXK-
HO HAaIIPaBJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIE-
pauuu HajJ BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JABYM HEKOJJIMHEAPHBIM BEKTOpPAM.
Koopaunater Bekropa. CkalsipHOE MPOW3BEICHUE BEKTOPOB, INPUMEHEHUE A
HAaXO0XJICHUS JJIMH U YIJIOB.

JlexkapTOoBbl KOOPAMHATHI HA IJIOCKOCTH. YPABHEHUS IMPAMON U OKPYKHOCTH B
KOOpJIMHATAaX, EPECECUCHUE OKPYKHOCTEN U MPSIMBIX. MeToa KOOPAUHAT U €T0 IpHU-
MEHEHUE.

[IpaBusnibHBIE MHOTOYTOJNIBHUKHU. [[MMHA OKpyX)HOCTH. I pagycHas u paaraHHas
Mepa yIvia, BBIYMCICHUE JUIMH IyT OKpYXKHOCTel. [limomane kpyra, ceKkropa, CErMeH-
Ta.

JIBI>KEHMS TNIOCKOCTU UM BHYTPEHHUE CUMMETPUH (PUTyp (dJIeMEHTapHbBIC TIPe-
craBieHus). [lapannensusiii nepeHoc. [1oBoporT.

IHNJIAHUPYEMBIEOBPA3OBATEJ/IBHBIEPE3YJIBTATDBI

JIn4HOCTHBIE pe3yJabTaTbhl OCBOCHHS MpPOrpaMMbl yueOHOTO Kypca «leomerpusi»



XapaKTEepPU3YIOTCS:
1) marpuoTHYeckoe BOCIUTAHME:

MPOSIBJIEHUEM HMHTEpeca K MPOIIIOMY U HACTOAIIEMY POCCUMCKONM MaTEMaTUKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MaTeMaTU4eCKOM IIKOJbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHUM B JIPYTMX HAayKaxX U
MPUKIIATHBIX cdhepax;

2) rpaxIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO OOS3aHHOCTEW TpaKJaHWHA W PEATH3AIlUU €TO
IpaB, MPEJICTABICHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IUnUHBIX
CTPYKTYP, SIBJICHUM, IPOLIEYP IPakAaHCKOTO OOIecTBa (HarpuMep, BRIOOPHI, OIPO-
ChI), TOTOBHOCTBIO K OOCYXKJIEHUIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
MIPUMEHEHUEM JOCTHUKEHUW HAayKW, OCO3HAHMEM Ba)KHOCTH MOPAJIBbHO-3THUUYECKUX
MIPUHIIUIOB B JEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIMTAHME:

YCTAHOBKOW Ha aKTUBHOE y4aCTHE€ B PELICHHUM MPAKTUYECKUX 3a]a4 MAaTeMarTH-
YECKOM HaIpaBJIE€HHOCTH, OCO3HAHUEM BaKHOCTH MAaTE€MaTHYECKOTO 0Opa3oBaHUs Ha
MPOTSHKEHUU BCEH KU3HU JIJIS1 YCIEIIHON MPOo(EeCcCHOHaIbHON NIESITEILHOCTU U pa3-
BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM HWHIUBUIY-
aJbHOM TPAEKTOPUM OOpPA30BaHUS M KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX MHTEpE-
COB M OOIIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M ACTETUYECKOMY BOCIPHUSITUIO MaTeMarH-
YeCKHX 00bEKTOB, 3aj1a4, PEIICHUH, pacCyKI€HU, YMEHHUIO BUJIETh MAaTEMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTAIMe B JACSATEILHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4yHBIX IMPEACTaB-
JieHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJLI U OOIIECTBa,
MOHMMAaHUEM MaTeMaTUYeCKON HayKu Kak cdepbl YEIOBEUECKOW NEeATeNbHOCTH, 3Ta-
OB €€ Pa3BUTHUS M 3HAUMMOCTH JJI PA3BUTHS LHUBUIN3ALMNH, OBIIAJICHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTU4ecKoi KyJIbTypOoul Kak CpeACTBOM MO3HAHUS MHUpPa, OBJIaje-
HHUEM MPOCTEHIIMMU HABBIKAMH UCCIIE0BATENBCKOMN NEATEIbHOCTH;

6) puznyeckoe BocnuTanue, popMupoBaHue KyJAbTypPbl 310POBbS U IMOLU-
OHAJILHOTO 0JIATOTIOJIYYHS:

TOTOBHOCTBIO NMTPUMEHSITh MAaTEMAaTUUYECKUE 3HAHUS B MHTEPECAaX CBOErO 3/10PO-
BbsI, BEJICHUS 37J0pOBOTr0 o0pasa >KU3HU (340pOBOE MUTaHUE, COATaHCUPOBAHHBIN pe-
UM 3aHATUA M OTIbIXa, peryisipHas (pusmyeckas akKTUBHOCTb), C(POPMHUPOBAHHO-
CTBIO HaBbIKa pedekcuu, MpU3HAHUEM CBOETO MpaBa Ha OMIKMOKY M TAKOTO K€ MpaBa
JPYroro 4eyioBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTAIlMe Ha MPUMEHEHUE MAaTeMaTHYeCKUX 3HAHWUM JJIsl pEelIeHUs 3a7ad B
00J1aCTH COXPAHHOCTH OKPYXKAIOIIEH cpepl, IIIAHUPOBAHUS MOCTYIKOB U OLIEHKH MX
BO3MOXKHBIX TOCIIEACTBUI NI OKPYXKAIOIIEH cpepl, OCO3HAHUEM TII00aIhHOTO Xa-
pakTepa dKOJIOTHYECKUX TPOOJIeM U MyTeH UX PeIIeHNUS;



8) ajanTauus K MI3MEHAKINMUMCS YCJI0BUAM COLUATBHON U MPUPOIAHOHU Cpe-
AbI:

TOTOBHOCTBKO K JCHCTBHSIM B YCIOBHUSX HEONPEIEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUUECKYIO NEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTHCS y APYTUX JIONIEH, MPUOOpETaTh B COBMECTHOM ACSATEIHHOCTH HOBBIC
3HAHMWS, HABBIKA U KOMIIETCHIIUU U3 ONbITA JPYTHX;

HEO0OXOMMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYITHPO-
BaTh WJCH, MOHATHSA, TUIIOTE3bI 00 00BEKTaX U SBJICHUSX, B TOM YHCJIE paHEe HEU3-
BECTHBIX, 0CO3HABATh JACHUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TUIAHH-
pOBaTh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIE pe-
HMICHUS U JeUCTBUS, (POPMYIHPOBATh U OLEHUBATH PUCKU U MOCIEACTBUA, (HOPMUPO-
BaTh OIIBIT.

METAIIPEJIMETHBIE PE3VYJIBTATbBI
Ilo3HaBaTe/ibHbIC YHHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA

Ba3oBble 1oruvyeckue aeiicTBUA:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTeMaTH4YeCKUX OOBEKTOB,
MOHATHUM, OTHOIICHUN MEXIY MOHITUSMH, (POPMYIHUPOBATH OMpEEICHUS MOHITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIMK, OCHOBAHUS ISl 0000111e-
HUS U CPABHEHUS, KPUTEPHUH POBOAUMOIO aHAJIN3a;

BOCIIPUHUMATH, (DOPMYIUPOBATh U MIPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIIHHBIC U
OTpHUIIATENIbHBIC, EIUHUYHBIE, YACTHBIC U O0IIUe, YCIOBHBIC,

BBISIBJIITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpEUUs B (hak-
Tax, JJAHHBIX, HAOIIONICHUSIX U YTBEPKIACHUSX, MpeJjlaraTb KpUTEPUU IJIs BHISIBIICHUS
3aKOHOMEPHOCTEMN U NMPOTUBOPEUN;

JejaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U UWHAYKTUBHBIX
YMO3aKJIFOUEHUN, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

pazouparh A0Ka3aTeabLCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUN (MPSIMbIE U OT MPOTUBHO-
r0), IPOBOAUTH CAMOCTOSITEILHO HECTOXKHBIE JOKA3aTelIbCTBA MaTeMaTuuecKux (ax-
TOB, BBICTPAMWBATh apTryMEHTAIINIO, MPUBOAUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHO-
BBIBaTh COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CMIOCO0 peleHns yueOHOM 3a1a4u (CpaBHUBATh HECKOJILKO BAPUAHTOB pPe-
IIIEHUs, BBIOMpaTh HanOoJiee MOAXOIANIUN ¢ yYETOM CaMOCTOSTEIHHO BbIJIECIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBareLCcKHe AeliCTBUA.

HCII0JIH30BaTh BOIPOCHI KaK HCCIEA0BATEIIbCKUM MHCTPYMEHT MO3HAHUS, HOPMYIIH-
pOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUUE, MpobIeMy, CaMOCTOATENIBHO yCTa-
HaBJIMBaTh UCKOMOE U JaHHOE, (POpMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO TIO-
3UIUI0, MHEHUE;



MPOBOJIUTH MO CaMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJIBITIOE UCCIIEAOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTEMaTHIECKOTO 00b-
€KTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO00ii;

CaMOCTOSTENIbHO (pOpMYIUPOBATH 000OIIEHUS U BBIBOJBI MO pE3yJbTaTaM MpPOBEACH-
HOTO HAOJIOACHUS, UCCIIEIOBAHNUS, OLIEHUBATH JIOCTOBEPHOCTh MOJYUYEHHBIX PE3yilb-
TaTOB, BEIBOJOB U 000OIIIEHHI;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IMPOLIECCa, a TAKKE BBIABUTATH MPEIIOTIONKE-
HUS O €T0 Pa3BUTHU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAIIUH, TaHHBIX, HEOOXOANUMBIX
JUTSL pEeUIeHUS 3a]1auu;

BBIOMpATh, AHAM3UPOBATh, CUCTEMATU3UPOBATh U MUHTEPIPETUPOBATH MH(POPMAITUIO
Pa3IUYHBIX BUJOB U OPM MIPE/ICTABICHUS;

BbIOMpaTh (opMy NpeAcTaBiIeHUs HHGOPMALUU U WUTIOCTPUPOBATH peIIaeMble 3a1a-
9 CXeMaMH, IUarpaMMaMi, HTHOU TpaduKoil U UX KOMOUHAIMSIMH;

OILICHMBATh HAAEKHOCTh MH(POPMALIUU IO KPUTEPHUSIM, MPEAJIOKEHHBIM YUHUTEIEM WU
chOpMyIHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHuKaTHBHBIE YHHBepcaJdbHbIe yieOHbIe 1eiicCTBUA:

BOCHPUHUMATh U (OPMYIIUPOBATEH CYKACHHSI B COOTBETCTBUH C YCIOBUSAMH U LEISIMU
OOLIeHHUS], ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IHCH-
MEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIleHUs 3a/1a4l, KOMMEHTUPOBATh MO-
Jy4EHHBIN pE3ynbTar;

B X0Ji¢ OOCYXXJICHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOIl TeMbl, MpooJie-
MBI, peIIaeMoi 3a/1a4uu, BbICKa3bIBaTh WICH, HAIICJICHHbIC HA MOWCK PEIICHHS, COTO-
CTaBJIATb CBOU CY)KJIEHHUS C CYXKJCHUSAMU JIPYTHMX YYaCTHMKOB Juajora, oOHapyxu-
BaTh pa3jinyMe M CXOJCTBO MO3MILUN, B KOPPEKTHOH (opMme popMyaupoBaTh pa3Ho-
rJ1acHsi, CBOM BO3PAXKCHHS,

MPEJCTABISATh PE3yAbTAThl PEIICHUS 33a49H, SKCIIEPUMEHTA, NCCIIEIOBAHUS, TPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (opMar BBICTYIUICHHS ¢ y4€TOM 3ajad Tpe3eHTAINH U
0COOEHHOCTEHN ayIuTOPUU;

NOHUMATh W MCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW M MHAMBUAYAJIbHON paboThI
IpU pPelICHUU Y4eOHbIX MaTEMAaTUUYECKUX 3a/1a4;

OPUHUMATh L€JIb COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECT-
HOU paboThI, pacTpenessiTh BUIbI pabOT, TOTOBAPUBATHCS, 00CYKIaTh MPOIIECC U pe-
3yabTar paboThl, 00001IaTh MHEHHS] HECKOJIBKUX JIIO/IEH;

y4acTBOBATh B IPYMIOBBIX (opMax padboThl (00CyKaeHN, OOMEH MHEHUSIMU, MO3TO-
BbIC IITYPMBI U JIPYTHE), BBIIOIHATH CBOIO YacTh PaOOThI M KOOPAMHHUPOBATH CBOU
JEUCTBUS C IPYTMMH YJI€HAMH KOMAaH]Ibl, OIEHHBATh KaueCTBO CBOErO BKJaja B 00-
U TPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOIECHCTBUSI.

PerynsiTuBHBIC YHUBepCcaJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:



CaMOCTOSTENIbHO COCTABIIATH IUIaH, aJTOPUTM PELICHMS 3aAa4u (MU €ro 4acTh), BbI-
Ooupath crnocol pemeHus: ¢ y4ETOM UMEIOIINXCS PeCYpCOB U COOCTBEHHBIX BO3MOXK-
HOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELUICHUM C y4ETOM HOBOM
uH}opMaIuu.

CaMOKOHTPO/1b, SJMOLMOHAIbHBIM HHTE/JIEKT:

BJAJIETh CIOCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIECca U pe3yJibTaTra pelieHus
MaTeMaTH4YECKOM 3a71a4u;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUM 3a7a4l, BHOCHUTD
KOPPEKTHBBI B ICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJEHHBIX OLITHOOK,
BBISIBIICHHBIX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3YyJIbTaTa AEATEIbHOCTH ITOCTABICHHOM LEIN U YCIIOBH-
AM, OOBSICHATH NIPUYMHBI JOCTH)KEHUS WIN HETOCTH)KEHUS LENH, HAXOAUTh OIIHUOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oO0ydyenus B 9 kiaacce 0Oy4aromuiicss MOJIYYUT CICAYIOMINE MPEIMET-
HbIE PE3YJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIIIOB, HAXOAUTH C UX MOMOIIBIO
Pa3IUYHBIC AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTObHUKA («pelIeHue MPsIMOYTOJIbHBIX
TPEYroJibHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYASTOpA) AJTUHBI U YIJIbI JJIS HETa0-
JINYHBIX 3HAYCHUHU.

[Tonb3oBarbest (popmMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJIECTBOM JIJI1 HAXOXKIEHUSI COOTHOIICHUN MEXIy TPUTOHOMETPHUYECKUMH BEJU-
YUHAMH.

Hcnonp30Barh TEOPEMBbI CUHYCOB M KOCHUHYCOB [JII HAaXOXKACHUS PA3IMYHBIX
AIIEMEHTOB TPEYTrOJbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHATh UX MPH pelle-
HUW T€OMETPUYECKUX 3a]1au.

Brnagers nmoHstusMu npeoOpazoBaHusi MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Guryp. [lomp30BaThcsi cCBOWCTBaMHU MOA00US TPOU3BOJIBHBIX QUTYP, YMETh
BBIYUCIIATH JIJTMHBI M HAXOAUTh YIIIbl 'y MOJ00HBIX uryp. IIpumeHsTs cBolcTBa MO-
100U B MPAKTUYECKUX 3ajlayaxX. YMETh MPUBOAUTH MPUMEPHI MOJOOHBIX (UTYp B
OKpYKaroIIeM MHUpE.

ITonp30BaTbCsl TEOpEMaMM O MPOU3BENECHUHM OTPE3KOB XOpZ, O MPOU3BENCHHUU
OTPE3KOB CEKYILNX, O KBaIpaTe KacaTeJIbHOM.

[Tonb3oBaTbcsi BEKTOpamMH, MOHMMATh HMX TEOMETPUYECKHM M (U3UYECKU
CMBICJI, MPUMEHSTh UX B PEUICHUH I€OMETPUYECKHX M (pu3nyeckux 3anad. [Ipume-
HATh CKAJIIPHOE MTPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JUIHH U YIJIOB.

[Tonb30BaThCst METOIOM KOOPJIMHAT HA MJIOCKOCTH, MPUMEHSTH €r0 B PEUICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/au.

Bragets noOHATUAMH TPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JIJTH-
HBI yTU OKPY>KHOCTH U paIMaHHOW MEpHI yIjia, YMETh BBIYUCIISITh IUIOMIAAL Kpyra U
ero yactei. [I[puMeHsTh MoyYeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Haxonuts ocu (Wnu 11eHTpB) CUMMETPUU GUTYp, TPUMEHSTH ABUKEHUS TII0C-
KOCTH B IPOCTEUIINX CIydasiX.



[IpuMeHSTh MONyYEHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTeMaTUYE€CKUE MO-
Jenu JUIsl 3a7ad peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIIME BBIYUCIICHUS C
NPUMEHEHUEM MOA00US U TPUTOHOMETPUYECKUX (PYHKLMM (MONB3YsCh, TAE HEOOXO-
JTUMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosuvecTBo yacoB Buabi, opMbl KOHTPOJIS
DJIeKTpOHHbIe (Hu(po-
Ne HaumenoBanue pasje- Kon- IIpakrTu-
Bble) 00pa3oBaTe/bHbIE
n/n JIOB U TEM NpPOrpaMMbI Bcero TPOJbHbIE YyecKue pecypes
padoThI padoThI
L omennemyenn 161 Gotn rotpomnn padora | DUGorera LIOK
Y yeos. ’ P p https://m.edsoo.ru/7f41al2c
Pemenue TpeyronbHUKOB «Penienune TpeyroJibHUKOB)
YCTHBII ONIPOC, KOHTPOJIb-
I1 - I1 -
oMo | 101 e oo, Merpucceue | BrOmoTeRs LOK
’ P A ' P https://m.edsoo.ru/7f41al2c
HOIIIEHUS B OKPYKHOCTH COOTHOUIEHUS B OKPYKHO-
CTU»
YeTHBIN onpoc, KOHTPOJIb- bubmuoreka LIOK
B 12 1
3 CKTOPH Hast pabota «BeKkTopbi» https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOpAUHATHI 9 1 X;ngo(;?f;e;:sl{:oii?; bubnuoreka [IOK
Ha IIOCKOCTH P 3 https://m.edsoo.ru/7f41al2c
OpAMHATHI HA MIIIOCKOCTH
[IpaBunbHBIE MHOTO- YeTHbIl onpoc
S Buomotesa LIOK
Py e https://m.edsoo.ru/7f41a12c
Kpyra. Beraucnenue mio-
maaen
. JIBM>KEHHUS MIJIOCKOCTH . YcTHBIN onpoc Bubmiorexa [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001ICHNE, 7 2 YCTHBIN ONPOC; KOHTPOJIb- bubmmorexa [IOK
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cUCTEMAaTU3alMA 3HAHUN

HbIe pabOThI IO TEMaM

«lIpaBuibHBIE MHOTOYTOJIb-
HUKU. OKpYXKHOCTb. J[BUXKe-
HUS JIOCKOCTHU», UTOroBast
JIMarHOCTHKA 110 MPEIMETY.

https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB
[10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* ['eomerpus, 7-9 knaccel/ Aranacsn JI.C., byry3oB B.®., Kagomies C.b., [1o3-
Hak O.1., FOnuna U.U., U3narensctBo «IIpocBemenue»
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
* 'eomerpus, 7-9 knaccel/ Aranacsan JI.C., byry3os B.®., Kagomies C.b., [1o3-
sk O.1., FOnuna U.W., U3narensctBo «IIpocBeeHue»
HUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Poccwuiickas anmexTpoHHas 1mKkoja. https://resh.edu.ru/
«Yuun.py» — https://uchi.ru/

«Sunexc. YueOnuk» https://education.yandex.ru/home/
«AKmacey . https://www.yaklass.ru/

doxkchopn https://foxford.ru/about

«Cupuyc. Onnaitay . https://edu.sirius.online

«Mapkermieiic 00pa3oBaTeJIbHBIX YCJIYD»

«Aupekey, «1C», «Yun.py», «Ckaitenr», «Kogsapcy,
usgatenbetBo «IIpocBemenue» u apyrue. https://elducation.ru/
«UuTepuetYpok» —. https://interneturok.ru/
OopasoBarenbHas iathopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

