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AHHOTAILIMS K PABOYEH NPOT'PAMME
OBLIASI XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA "MATEMATHKA"

Pabouas mporpamma mno yuebHOMY Kypey "Matemaruka" mist oOydaroniuxcst 7 KJ1accoB
pa3paboraHa Ha ocHoBe @enepanbHOTO TOCYIAPCTBEHHOTO OOpPa30BaTENFHOTO CTaHAApTa
OCHOBHOTO 00miero oOpa3oBaHus C YY4E€TOM H COBPEMEHHBIX MHPOBBIX TpeOOBaHHH,
MpPEeIbABISEMBIX K MaTeMaTH4YECKOMY OOpa30BaHUIO, U TPATULUI pOCCUICKOro 0Opa3oBaHu,
KOTOpbIE 00ECIEeYnBaIOT OBJIAJECHUE KIHOYEBBIMU KOMIIETEHIMSMH, COCTABJIAIOIIMMU OCHOBY
JUI HETIPEPbIBHOTO OOpa30BaHMS M CAMOPA3BUTHS, a TAKXKE ILIEJIOCTHOCTh OOLIEKYJIbTYPHOTO,
JUYHOCTHOTO M TO3HABATEJIbHOTO pa3BUTHUS oOydaromuxcs. B mporpamme yyTeHbl e U
nosioxxenus KoHuemnuu pa3BuTus MatreMaTH4deckoro oopazoBanusi B Poccutickori deneparumn.
B snoxy nugpooit Tpancopmanuu Bcex cep 4HenoBEUECKON NEesITEbHOCTH HEBO3MOMXHO
cTaTb 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0Oe3 0a30BOil MaTeMaTH4eCKON MOJITrOTOBKH.
VY3ke B IIKOJIE MATEMAaTHKa CITY)KHUT OTIOPHBIM MTPEIMETOM JUTS U3YYEHHSI CMEKHBIX JUCITUTUINH, a
MOCJIe IIKOJIBl peaibHOM HEOOXOJMMOCThIO CTAaHOBUTCS HENpephIBHOE OOpa3oBaHHE, YTO
TpeOyeT TMOJHOIIEHHOW ©0a30Boil 00Ie00pa3oBaTebHON IMOJATOTOBKH, B TOM YHCIE H
MaTeMaTHYECKOM.

D10 00YyCIOBIEHO TEM, YTO B HAIIM JTHU PACTET 4YMUCIO MNpodeccHil, CBA3aHHBIX C
HEMOCPEICTBEHHbIM IPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMMKH, U B OU3Hece, U B
TEXHOJIOTHYECKUX O00NacTsIX, W JOaxe B TyMaHUTapHbBIX cdepax. Takum obOpazoM, Kpyr
LIKOJIbHUKOB, JJIs1 KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMbIM [IPEIMETOM, PaCIIUPSAETCSL.

IIpakTryeckas 1Moje3HOCTb MAaTEMaTUKU 00YCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYpbl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJINYECTBEHHbIE
OTHOLIEHHUSI OT NPOCTEHIIMX, YCBAMBAEMBIX B HENOCPEICTBEHHOM OIIBITE, A0 JOCTaTOYHO
CJIO)KHBIX, HEOOXOJMMBIX JUIsl Pa3BUTHS HAy4YHbIX W NPUKIATHBIX HJeH. be3 KOHKpeTHBIX
MaTeMaTU4YeCKUX 3HAHWH 3aTPyJHEHO MOHHMMAaHHE MPUHIMIIOB YCTPOICTBA M MCIIOJIb30BaHMS
COBPEMEHHOM TEXHUKH, BOCHpUATHE UM HMHTEpHpeTalus pa3HOOOpa3HOH COLMAIbHOM,
HSKOHOMHUYECKOM, MOJIMTHYECKOW HHpopManmu, Maod(pdeKTuBHA MOBCEHEBHAs MPAKTUUECKas
NeqaTenbHOCTh. KaXJoMy 4YernoBeKy B CBOEH KHU3HM MPUXOJUTCA BBINOJHATH Pacu€Thl U
COCTaBJIATh AJITOPUTMbI, HAXOJUTh U MIPUMEHATH (OPMYIIbI, BIAJETh MIPAKTUYECKUMHU NTPUEMaMHU
TreOMETPUYECKUX M3MEPEHMH W MOCTPOCHMH, YUTaTh MH(OpPMAIMIO, MPEICTABICHHYIO B BHJE
TabMUI, JMarpaMM M TpaUKOB, JKUTh B YCIOBUSAX HEOINpPEIEIEHHOCTH W TIOHUMATh
BEPOSATHOCTHBIN XapaKTep CIydaitHbIX COOBITHH.

OnHOBpPEMEHHO C pacHIMpeHueM cdep NPUMEHEHHs MaTeMaTHKd B COBPEMEHHOM

O6H_ICCTBC BCE 0oJiee BaXKHBIM CTAHOBHMTCS MAaTEMAaTUYECKUI CTHIIb MBIIIJICHHA, HpO}IBHSIIOH_II/II\/'ICSI



B OIIPEJEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce n3ydyeHus MaTeMaTHKU B apceHall IPUEMOB
Y METOJIOB MBIIJICHUS YeJI0BEKa €CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS MHAYKLIUS U ACTYKIHS,
o0oOmenne W KOHKPETH3allMsl, aHaIW3 M CHUHTE3, KIacCUpHUKAIMig M CHCTEeMaTh3alus,
abctparupoBanne ¥ aHanorusa. OOBEKTHI MaTeMaTHYECKHX YMO3AKIIOUEHHH, MpaBHUia HX
KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXaHU3M JIOTHYECKUX TTOCTPOCHUHN, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus1 (popMyTupoBaTh, OOOCHOBBIBATh M JIOKAa3bIBATh CYXKACHHUS, TEM CAaMbIM DPa3BHBAIOT
JIOTUYECKOE MbIIIeHHe. Bexaymias poJsib NpUHAUIEKUT MaTeMaTUke M B (OPMUPOBAHUU
QITOPUTMUYECKONW KOMIIOHEHTHI MBIIIJICHUSI ¥ BOCIUTAaHUM YMEHUH JeiiCTBOBATh MO 3aJaHHBIM
aIrOpuTMaM, COBEpPIIEHCTBOBATh M3BECTHBIE M KOHCTPYMpPOBATh HOBBIE. B mpoiecce perieHus
3aJlad — OCHOBOM y4eOHOH NeATeNbHOCTH Ha ypOKax MaTeMaTHKH — pa3BUBAIOTCS TaKke
TBOpYECKas U MPHUKIAIHAS CTOPOHBI MBIIIJICHUS.

OOyyenne MaTemMaTHKe Ja€T BO3MOXKHOCTh pa3BUBATh y OOYy4aIOUIUXCS TOYHYIO,
paloHaIbHYI0 U UHPOPMATHUBHYIO peub, yMEHUE OTOMpaTh HanboJee MOIXOASIINE SI3bIKOBbIE,
CUMBOJIMYECKUE, TpaHUuecKkue CpeacTBa JJs BBIPAKEHUS CYXKJIEHUH U HarisgHOro uX
MIPEACTABIICHHUS.

Heob6xomuMbIM KOMIOHEHTOM OOIIel KYIbTYpbhl B COBPEMEHHOM TOJIKOBAaHHUH SIBISIETCS
oOmiee 3HAKOMCTBO C METOJAAMU TMO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTaBICHUE O IMpeIMeTe U
METOJlaX MAaTEeMaTUKH, UX OTJIMYUN OT METOJIOB JPYIMX €CTECTBEHHBIX U T'YMaHUTApHBIX HayK,
00 OCOOEHHOCTSAX MPUMEHEHHUS MaTeMaTUKH ISl PElIeHUs Hay4dHbIX M NPUKIAIHBIX 3a/ad.
Takum oOpa3omM, MareMaTndyeckoe oOpa3oBaHHE BHOCHT CBOMl BKiaJ B (popmupoBaHue oOuIeit
KYyJbTYpbI YEJIOBEKA.

N3ydyeHne MareMaTHKHU TaKKe CIOCOOCTBYET ICTETHMUECKOMY BOCIHUTAHHUIO YEIIOBEKa,
MMOHMMAHHUIO  KPAacoTbl W  M3SALIECTBA MATEMaTUYECKUX  PACCYKIECHUU, BOCHPHUATHUIO
reoMeTpHUECKUX POpPM, YCBOCHHIO HJIEU CUMMETPHUH.

HOEJN N3YUYEHUS YUYEBHOI'O KYPCA «AJITEBPA»

AnreOpa sBIsSETCS OAHMM M3 OMOPHBIX KypCOB OCHOBHOW IIKOJBI: OHA OOECHednBaeT
W3y4YEHUE JPYruX AUCLUMIUIMH, KaK €CTECTBEHHOHAYYHOI'O, TaK M I'yMaHUTAapHOTO LHKIOB, €€
OCBOEHHE HEOOXOAUMO JJIsl MPOIOJDKEHUSI 00pa3oBaHus U B MOBCEAHEBHOU kM3HU. Pa3Butue y
oOyyaromuxcs Hay4YHbIX NPEJCTABICHUNH O MPOUCXOXKIACHUU M CYLUIHOCTH aireOpandeckux
abcTpakuuii, cnoco0e OTpakeHUs1 MaTeMaTUYeCKOM HayKOM SIBIEHHUH M MPOLIECCOB B MPUPOJE U
oO1miecTBe, poOJIM MaTeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM IIO3HAHUM M B IPAKTHUKE
CIocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAYECTB MBIIIJICHUS, HEOOXOIMMBIX
JUI aJanTalid B COBpPeMEHHOM IMdpoBoM oobiiectBe. M3ydueHue anreOpbl €CTECTBEHHBIM
o0Opa3oM obOecrieynBaeT pa3BUTHE YMEHHs HAOII0aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,

TpeGyeT KPUTHUYHOCTH MBIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOH



JEWCTBUSL U BBIBOJBI, (OPMYIUpPOBaTh yTBepkAeHUA. OCBOCHHE Kypca anreOpsl oOecreunBaeT
pa3sBUTHE JIOTUYECKOTO MBIIUICHHS OOYYaloUIUXCsA: OHU HUCIONB3YIOT JAEAyKTUBHBIE H
WHAYKTHBHBIE pacCyXAeHusi, 0000IIeHne U KOHKPETU3aluIo, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe MpeArnoiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIHHOW JESITEIBHOCTH
o0yJaromuxcs, TO3TOMY CaMOCTOSATEIBHOE PElIeHHEe 3a7ad €CTECTBEHHBIM 00pa3oM SIBISETCS
peanzanuen JesTeIbHOCTHOTO IPUHLKIIA O0yYEHUSI.

B crpykType mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJbI OCHOBHOE
MECTO 3aHHMAIOT  COJEpP)KAaTEJIbHO-METOAUYECKHe JIMHUU: «Yucna U BBIUMCICHUSDY;
«AnreOpanyeckre BhIpAXXEHUs»; « YpaBHEHMsI U HepaBeHCTBa»; «DyHkuuny». Kaxnaas u3 stux
COJIepKaTeIbHO-METOJUUECKUX JIMHUN pa3BUBAETCS] Ha MPOTSHKEHUM TPEX JIET U3ydeHMsl Kypca,
€CTECTBEHHBIM 00pa3oM IMeperuvieTasch U B3aUMOJICHCTBYS C JIpYrUMHU €ro JuHusAMH. B xoze
U3Y4eHHUs Kypca oOydaroluMcs IPUXOAUTCS JIOTUYECKH PacCyXaTh, UCIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN s3bIK. B cBsi3u ¢ 3TUM LiernecooOpa3HO BKIIOUUTH B MPOrPaMMy HEKOTOpHIE
OCHOBBI JIOTUKH, MTPOHU3BIBAIOLINE BCE OCHOBHBIE Pa3/eibl MaTeMaTHYEeCKOro 0Opa3oBaHUS U
CHOCOOCTBYIOUINE OBJAJACHUIO OOYYAIOIIMMHUCA OCHOB YHUBEPCAJIBHOTO MAaTeMaTUYEeCKOIo
s3bIka. TakuM 00pa3oM, MOXXHO yTBEpXKIaTh, YTO COJEPKATEIbHOH U CTPYKTYpHOU
0COOEHHOCTBIO Kypca «Anredpa» ABISETCA €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve JUHUM «Yucna W BBIUMCICHUS» CIY)KUT OCHOBOM ISl JTaJbHEUIIEro
U3y4YeHHs] MaTEeMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOy4aroIMXCs JIOTMUECKOTO MBIIIICHMS,
(OpMUPOBAHUIO YMEHMSI IOJIb30BAThCA AITOPUTMAMHU, a TAKXKE NMPUOOPETEHUIO IMPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX AJISI IMOBCEIHEBHON >KM3HU. Pa3BUTHE MOHATHS O 4MCIE€ B OCHOBHOM
IIKOJIE CBS3aHO C PALMOHAIBHBIMM M HMPPALMOHAIbHBIMM 4YUCIaMH, (POPMHUPOBAHUEM
IPEJCTABICHUN O JEHCTBUTEILHOM YHCiie. 3aBEpLUICHUE OCBOECHUS YHCIOBOM JIMHIUM OTHECEHO K
CTapIleMy 3BeHy 0011ero 00pa3oBaHusl.

Conepxxanue JAByX anreOpanuyeckux JIMHUN — «AJreOpandyeckue BBIPAKEHUS» U
«YpaBHEHUS U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydaroUIMXCs
MaTeMaTU4YeCKOro ammapaTa, HEOOXOJAMMOIrOo JJIsi PpeIlIeHUs 3a/Jad MaTeMaTUKH, CMEXHbIX
IPEIMETOB U NPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ay. B OCHOBHON mIKoJe y4eOHbIN MaTepual
IPYNIUPYETCs BOKPYT pAalMOHAIbHBIX BBIpaKEHMH. Anredpa JIEeMOHCTpPUPYET 3HadyeHUe
MaTeMaTHUKU KaK $3bIKa JUIsl TIOCTPOEHUS MAaTEMaTHYECKUX MOJIENIEH, ONMCAHMs MPOLECCOB U
SBJICHUH peasibHOrO MHpa. B 3amaunm oOydyeHus anreOpe BXOJAT TaKkKe JalbHEiIlee pa3BUTHE
AITOPUTMUYECKOTO  MBIIUIEHUS,, HEOOXOIMMOro, B YaCTHOCTHM, JUISI OCBOGHHMS Kypca
uHPOpPMATUKHU, U OBJAJEHHE HaBBIKAMU JEAYKTHBHBIX paccyxaeHuil. IIpeoOpazoBanue
CUMBOJIBHBIX (OpPM BHOCHT CBOM crneuum¢puyeckuii BKJIAJA B pPa3BUTHE BOOOpa)xKeHUs,

CMOCOOHOCTEH K MaTEMAaTHYeCKOMY TBOPUECTBY.



Conepxanne  (QyHKIMOHAIBHO-TPAQUYECKOW JIMHMM  HAIEICHO Ha  IOJy4eHHUE
IIKOJIBHUKAMH 3HaHUK O (PYHKIMAX KaK BaXKHEHIIIEH MaTeMaTHYeCKOW MOJICNU /ISl OMUCAHUS U
HcCe0BaHusl pa3HO 0Opa3HbIX MPOLECCOB U SIBJICHUM B MpUpoje U obmiectBe. 3ydenue sToro
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOydYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3juvHbIC
BBIPA3UTEIIBHBIC CPEJCTBA SI3bIKA MATEMATHKU — CIIOBECHBIC, CUMBOJIMYCCKUE, TpaduIecKue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHME MIPEICTABICHUM O POJIM MATEMATUKHU B PA3BUTHH IIUBUIH3AIUN
U KYJIbTYpHI.

HNEJIM U3YYEHUSI YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuKy yKe 3aTe€M YYUTh HaJ0, YTO OHA YM B TOPSAJIOK MPUBOIUTY, — MHUCAT
BEJIMKHUM pycCKUU ydyeHblii Muxaun BacunbseBuu JIomoHOCOB. I B 3TOM COCTOMT OJIHAa U3 JBYX
neneit oO0ydeHUs TEOMETPUM KaK COCTaBHOM YacTM MAaTeMaTUKH B MIKOJE. OJTOW Ienu
COOTBETCTBYET JOKa3aTelbHasl JIMHHS TIpenojaBanus reomerpun. Cremys NpencTaBiIeHHOMN
paboueli mporpaMMe, HauMHAas ¢ CEIBMOTO KJIacca Ha YpOKaxX reOMeTpUU 00yJaronuics yIuTCs
MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIIEHUS, CTPOUTH JIOTHYECKHE YMO3AKIIFOUCHHs, JTOKA3bIBATh
WCTUHHBIC YTBEPKACHHUS M CTPOUTH KOHTP MPHUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKICHUS OT
«MPOTUBHOTOY», OTJIIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYITHPOBATH OOpPATHBIE YTBEPKICHUSI.
VY4eHuk, OBIAACBIINN HCKYCCTBOM pacCyXaaTh, OyAeT NMPUMEHITh €ro M B OKpYKaromei
JKU3HH.

Kaxk nmucan reometp u negaror Mrope ®enoposuy [lapeiruH, «101pM1, TOHUMAIOUIIAMH,
YTO TAKOE€ JAOKA3aTeNIbCTBO, TPYAHO M J1a’K€ HEBO3MOXXHO MaHUMYIUPOBaTh». M1 B 3TOM COCTOUT
Ba&)XHOE BOCHHUTATEIBLHOE 3HAYECHUE U3YYEHHUS T'€OMETPHUH, MPUCYIIEe MMEHHO OTEUYECTBEHHOMU
MaTeMaTU4ecKoM IiKosie. BMecte ¢ TeM aBTOphl MPOTpaMMbl MPEAOCTEPErar0T YUYHUTENS OT
W3JMIHero  (opmanusMa, OCOOCHHO B OTHOLIEHWH HadaJl W OCHOBAaHMHA T'€OMETPHHU.
Opanny3ckuid mateMatuk JKan J[begoHHE MO 3TOMY MOBOJY BbICKazaics Tak: «UTo kacaercs
JeTMKAaTHON MpoOJIeMbl BBEICHUS «aKCHOM», TO MHE Ka)KETCS, UTO Ha MEPBBIX MOpax HYKHO
BOOOIIIE M30eraTh MPOU3IHOCUTH caMO 3TO ¢iI0BO. C Ipyrou e CTOPOHBI, HE CIEAYeT YIyCKaTh
HU OJTHOW BO3MOKHOCTH J]aBaTh MPUMEPHI JIOTUYECKUX 3aKIIOYEHUI, KOTOpBIE Kyia B OOJbIIei
Mepe, YeM uJes AaKCHUOM, SBIAIOTCA MCTUHHBIMA M €IUHCTBEHHBIMHU JIBUTATEIISIMU
MaTEeMaTUYECKOTO MBIIILICHUS.

BTtopoii uenbio u3yuyeHus reoOMeTpUu SIBISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTa MpH
pEelIeHUN KaK MaTeMaTHYeCKUX, TaK M MNPAKTUYECKUX 3a7ad, BCTPEYAIOUIUMXCS B pealbHOM
®u3HU. OKOHYMBIIMK KypC T€OMETPHH IIKOJbHHUK JOMKEH OBITh B COCTOSIHUU OTMPEICTUTH
TeOMETPHUECKYI0 (UTYpY, OMHCATh CIOBAMU JAaHHBIA YepTEX WM PUCYHOK, HAWTH TUIOIIATH
3eMENBHOTO YYacTKa, paccuuTaTh HEOOXOJMMYIO JIUHY ONTOBOJIOKOHHOTO KaOens WIn

TpeGyeMLIe pPa3MEphI rapaxa Ajid aBTOMOOMIIS. 3TOMy COOTBCTCTBYCT BTOpPAsA, BBIYUCIIUTCIIbHAS



JIMHUS B HU3Yy4YCHUU TEOMETpUM B IIKOJIe. JlaHHAs NIpAaKTUYeCKas JMHUS SBIACTCS HE MEHee
BaXHOH, uem nepBas. Emé [lnaton npeanuceiBai, utoOsl «rpaxkaane [IpekpacHoro ropoaa Hu B
KOEM CIIyyae He OCTaBJILIIM T€OMETPHUIO, BEJb HEMAJIOBAXHO Jlake MOOOYHOE € MPUMEHEHHE —
B BOEHHOM JI€JIE J1a, BIIPOYEM, U BO BCEX HAYKaX — JUIS JIYYIIETO UX YCBOEHUS: Mbl BEb 3HAEM,
Kakas OECKOHEYHAs pa3HUIAa CYIIECTBYET MEXKIy YEIOBEKOM IPHYACTHBIM K T€OMETPHH U
HENPUYaCTHBIMY». [lJI 3TOr0 Y4YMTENI0 PEKOMEHAYeTCs MOAOHpaTh 3adaydl MPaKTHYECKOTO
XapakTepa M pacCMaTpUBAaeMbIX TEM, YYUThb JAETEM CTPOUTh MAaTEMaTHYECKHE MOJAEIN
peanbHBIX JKWU3HECHHBIX CHUTYyallMi, IIPOBOJUTH BBIYHUCICHHUS M OLEHUBATH aJCKBATHOCTh
MIOJY4eHHOTO pe3yaprara. KpaliHe BaXHO IOAYEPKHUBATH CBSI3M TE€OMETPUH C JIPYIrUMU
IpeIMeTaMu, MOTUBUPOBATh HCIOJIb30BaTh OMPEACIEHUS T€OMETPUUYECKUX (UTYp U TOHATHH,
J€MOHCTPUPOBATh IPUMEHEHUE MOITYYCHHbIX YMEHUH B pU3UKE U TEXHUKE. DTU CBSA3H HanboJsee
SIPKO BUJHBI B TeMax «BekTopb», « TpuroHoMeTpruueckue COOTHOWEHUD», «MeTo1 KoopaArHaT»
u «Teopema [Tudaropar.
HEJU U3YUYEHUSI YYEBHOTI'O KYPCA «BEPOATHOCTBb U CTATUCTUKA»

B coBpemeHHOM 1M(pPOBOM MHpE BEPOSATHOCTb M CTAaTHUCTHKA HPHUOOpPETAIOT BCE
6OJ'IBI_Hy}O 3HAYUMOCTBh, KaK C TOYKH 3PCHHA IMPAKTHYCCKUX HpI/IJ'IO)KeHI/II\/'I, TaK U HUX POJIK B
00pa3oBaHUM, HEOOXOTUMOM KaXKIOMY 4delloBeKy. Bo3spacraer uucino mnpodeccuid, mpu
OBJIAJICHUU KOTOPBIMHU TpeOyeTcst Xopoiias 0a3oBas MOATOTOBKA B OOJACTH BEPOSITHOCTU U
CTaTUCTUKH, Takas IOATOTOBKA BaKHA Ul TMPOJOJDKEHHUS OOpa30oBaHHUS M JUIsl YCHEIIHOMN
npodeccuoHaNbHOM Kapbepbl. Kakablii 4elOBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha OCHOBE
MMEIOLIUXCS Y HETO TaHHBIX. A Ui 000CHOBAHHOTO MIPUHATHSA PELICHUS B YCIOBHIX HEAOCTaTKa
Wi u30bITKa HMHPOpMAIMM HEOOXOIUMO B TOM UHCIE XOpoumio chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILIIJICHHE.

NMenHno mnosToMy oOCTpo BcTajga HEOOXOAUMOCTh CGHOPMHUPOBATH Y OO0YyYarOIMIMXCS
(GYHKIIMOHATBHYIO TPaMOTHOCTb, BKIIOYAIONIYyI0 B ce0d B KauecTBE HEOTHEMIIEMOM
COCTaBISIOIIEH yMEHHE BOCHPUHUMATh W KPUTUYECKH aHAJU3UPOBaTh HH(POPMAIHIO,
MPEJICTABJICHHYI0O B pasNUYHbIX (OpMax, MMOHMMATh BEPOATHOCTHBIM XapakTep MHOTHX
pEAbHBIX MPOIECCOB M 3aBHUCUMOCTEH, MPOU3BOAUTH MPOCTEHUIINE BEPOSITHOCTHBIE PACUETHI
3HAaKOMCTBO C OCHOBHBIMH MpHHIMIIAMU cOOpa, aHaluM3a M TMPEACTaBICHUS TaHHBIX W3
pas3nu4YHbIX cep KU3HU 00IIECTBA U TOCyAapCcTBa MPHOOIIAaeT 00ydaromuxcs K 001eCTBEeHHBIM
uHTepecaM. M3yueHne OCHOB KOMOWHATOPUKM pPa3BUBAET HABBIKM OpraHMU3aliu mepedopa u
mojcyé€Ta Yucia BapUAHTOB, B TOM 4YHCIIe, B MPUKIAIHBIX 3a/7adaX. 3HAKOMCTBO C OCHOBaMH
Teopun rpadoB co3maér maremaruyeckuil (yHIaMeHT sl (GOPMUPOBAHUS KOMIIETCHIIUN B
obnactu MHPOpMATHKU U UPPOBBIX TexHOJIOTHNA. [ToMUMO 3TOTO, TIPU M3YyUEHUH CTATUCTUKHA U
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METOJax ero ucciegoBaHus, (POpMUpPYETCs MOHMMAHUE POJM CTATUCTUKH KaK HCTOYHHMKA
COLIMAJIBHO 3HAYMMOM MH(OPMAIMHK U 3aKJIaJJbIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIIJICHHUS.

B cooTBeTcTBHHM ¢ JaHHBIMH LEISIMH B CTPYKType MPOTpaMMbI Y4eOHOTO Kypca
«BeposATHOCTh M CTaTUCTHUKA» OCHOBHOM WIKOJIBI BBLAEICHBI CIEAYIOLINE COJEPKaTEIbHO-
Meroaudeckue  JuHuu: «[IpeacraBienne  JaHHBIX M OMHCATeNIbHAsT  CTATUCTUKAY;
«BeposTHOCTBY; «DIeMeHThl KOMOMHATOPUKINY; «BBeneHne B Teopuio rpadosy.

Copnepxanune nuHuu «llpencraBieHue JaHHBIX W ONUCATENIbHAS CTAaTUCTUKA» CIYXKHUT
OCHOBOM 11 (JOPMHUPOBAHUS HABBIKOB pabOTHI ¢ MH(POPMAILMEH: OT YTCHHUS W WHTEPIpPETaAlUN
nHpopMauy, TPEACTAaBICHHOW B Tabnuiax, Ha JuarpaMmax ©u rpadukax a0 coopa,
MIpPE/ICTaBICHMS U aHaJIN3a JAHHBIX C UCIOJIb30BAHUEM CTAaTUCTUYECKUX XapaKTEPUCTUK CPETHUX
u pacceuBaHus. PaGoTas ¢ gaHHbIMH, OOydarouiuecss y4arcs CUMTHIBaTh M MHTEPHPETHUPOBATH
JAaHHBIC, BBIABUTATh, apTYMEHTHPOBATh W KPUTHKOBATH MPOCTEHIINE THIOTE3bI, Pa3MBIIUISAThH
Haa ¢akTopaMHu, BBI3BIBAIOIIMMH HM3MEHYMBOCTh, M  OIIGHWBAaTh WX BJIUSHHUE Ha
paccMaTrpuBaeMble BETUYMHBI U TPOLIECCHI.

NHTynTHBHOE  mpeACTaBIeHHME O  CIy4alHOM  W3MEHUYMBOCTH,  HCCIEAOBAHUE
3aKOHOMEPHOCTEH W TEHJICHIIMH CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW JI M3YYEHHUS TEOPUHU
BeposTHOCTEH. bosbiioe 3HaueHne 37iech UMEIOT MPaKTHUECKUEe 3aJjaHHsl, B YACTHOCTH OIBITHI C
KJIACCMYECKUMHU BEPOSTHOCTHBIMU MOJIETISIMHU.

[ToHsaTHE BEPOSATHOCTH BBOJUTCSA KaK Mepa MpaBAONOA00us ciiydailHoro coobitus. [Ipu
M3Y4YeHHHU Kypca oOydaromuecss 3HAKOMSTCS C NPOCTEHIIMMU METOJaMU BBIYMCIICHUS
BEPOSITHOCTEH B CIIydalHBIX IKCHEPUMEHTaX C PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMU MO3BOJIAIOIIMMU CTaBUTh U pelIaTh 0oJiee CIOXKHbIE 3a1aun. B kypc
BXOJIIT HAYaJIbHBIC MTPEJICTABICHUS O CITy4YallHBIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

Taxke B pamMkKax »3TOr0 Kypca OCYIIECTBJISETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHO>KECTBAMU M OCHOBHBIMH OIEpalMsIMH HaJ MHOXXECTBAMH, PACCMATPHUBAIOTCS MPUMEPHI
MIPUMEHEHHUSI IJIs1 PELICHUs 3a/1a4, a TaKKe UCIOIb30BAHMS B IPYTUX MAaTEeMaTHUYECKUX Kypcax U

y‘le6HI>IX npeamMceTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CornacHo yuyeOHOMY IUIaHy B 7 KJlacce nM3ydaercs y4eOHbIH Kypc «Anredpay, KOTOPBI
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE paslenbl CcoaepkaHusa: «Yucina W BBIYHCICHUA»,
«Anrebpanyeckie BbIpaXXEHUS», «YPaBHEHUS U HEPABEHCTBaY, «DyHKIMMUY». YUeOHBIH MIaH Ha
u3yueHue anredpsl B 7 Kjaccax OTBOJAMT 3 ydeOHBIX yaca B Hezento, 102 yueOHbIX Jaca B TojI.
VYuebublii kypc «['eomeTpusi», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pPa3/eibl

COJACPpIKaHUA: ((FeOMeTpI/I‘-IeCKI/IC (I)I/Il“ypbl n ux CBOIZCTB&», ((I/ISMCpCHI/Ie TCOMECTPHUICCKUX



BEIMYMH», a Takke «JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTW», «Bekropb», «/IBuxkeHUs
mwiockoctu» U «lIpeobpazoBanus momoOus». YUeOHBIN IJIaH MPETyCMATPUBACT H3YUCHHE
reoMeTpuH Ha 0a30BOM YPOBHE, UCXO/Is U3 68 y4eOHBIX YaCOB B YU€OHOM TOJTy.

VY4eOHbli Kypc «BepoATHOCTP M CTaTHCTUKa», B KOTOPbBIM BXOJAT pPAa3/AEibl:
«I[IpeacraBnenne JaHHBIX U ONHUCATENbHAs CTaTUCTUKA»; «BeposTHOCTEY; «DeMEHTHI
KOMOMHATOpHKN»; «BBenenue B Teoputo rpadosy». Ha m3ydyenue nanHoro kypca oTBoauT 1

y4eOHBII yac B HE/IENI0, Bcero 34 yueOHbIX Jaca B IO/l

COJAEPKAHUE YYEBHOI'O ITPEAMETA
«AJITEBPA»

Yuciia v BbIYMCICHUS

PammmonansHEIE YMCHa.

Jlpobu OOBIKHOBEHHbIE M JAECATUYHBIE, Mepexoi OT OJHOW (opMbl 3amucu Apoded K
npyroii. [loHsATHE palMOHAIIBHOTO YKCIIA, 3aMMCh, CPABHEHHE, YIOPAIOYMBAHUE PALIMOHAIBHBIX
yrcen. ApudmMernyeckue AeHCTBUA C palliOHaIbHBIMU YKciIaMu. Pemienue 3ajau u3 peanbHON
IIPAKTUKH Ha YacTH, Ha ApoOu.

CreneHb ¢ HaTypaJdbHBIM NOKa3aTeNeM: OIpeJesieHHe, TPeoOpa3oBaHNe BbIpAXKEHUN Ha
OCHOBE ONpeAEIeHHUs, 3anch 00bNX yncen. [IporeHTsl, 3anuchk IPOLEHTOB B BUJE IpoOU U
IpoOu B BUAE MPOLEHTOB. TpHU OCHOBHBIE 33/1a4M HA IPOLIEHTHI, PEIICHUE 331a4 U3 PEabHOM
IIPaKTHKH.

[IpumeHeHne PU3HAKOB ENUMOCTH, Pa3JIOKEHUE HAa MHOXKHUTEIIN HaTypaJlbHBIX YHUCEIL
PeasibHbIe 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas IPONOPLUOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHUsI

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOM. JlomycTUMBIE 3HAYEHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCHUMOCTH  MEXJY BeIMYMHAMHM B BHUAE (HOPMYJIBI.
Beruucnenus no gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPRKEHHH, TOKJECTBEHHO PAaBHbIE
BBIpAXKEHHUs, IPaBUjIa MPeoOpa3oBaHUs CyMM M MPOU3BENICHHM, MpaBUia PACKPBITHS CKOOOK U
MIPUBECHUS MOJIOOHBIX ClIaraeMbIX.

CBoJicTBa CTENEHM C HATYPAJIbHBIM I1OKA3aTEIEM.

OpnowieHbsl 1 MHOTOWIEHBI. CTeneHb MHOTOWIeHa. Cll0KEeHNEe, BBIYUTAHUE, YMHOKEHHE
MHOTOWIEHOB. DOpPMyIbl COKpAIIEHHOTO YMHOJKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBaJpaToB. Pa3ioxkeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHus

VYpaBHeHMe, KOpEeHb ypaBHEHHUs, MpaBuiia MpeoOpa3oBaHusl YpaBHEHUs, PAaBHOCHIBLHOCTh

ypaBHEHUH. JIMHEITHOE ypaBHEHHE C OJJHOM NIEPEMEHHOM, YACIIO KOPHEHN JIMHEHHOTO YPaBHEHUS,



pelleHre JMHEWHbIX ypaBHeHHI. CocTaBiieHHE ypaBHEHUN IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 3aJa4 C IIOMOILBIO YpaBHEHUMU. JINHEHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMU U €r0
rpapuk. Cucrema JIBYX JUHEHHBIX YpPaBHEHHH C JBYMs NEpeMEHHbIMH. PemieHue cucrem
ypaBHEHUH cI0OCOOOM MOJCTaHOBKU. [IprMepsl penieHus: TEKCTOBBIX 33/1a4 ¢ IOMOIIbI0 CUCTEM
YpPaBHEHUU.

Koopaunartel u rpadpuku. ®yHkuun

Koopaunara Toukm Ha npsmon. UucioBble NPOMEXYTKH. PaccrosiHne Mexay IByMs
TOYKaMH KOOpAWHATHON mpsmoil. [IpsimoyronbHas cucrema koopamHat, ocu Ox wu Oy.
Abcuucca ¥ opAMHATa TOYKM Ha KOOPIMHATHOM IUIOCKOCTH. IIpumeps! rpadukoB, 3alaHHBIX
¢dopmynamu. Urenue rpadukoB peanbHbIX 3aBuUcuMocTed. Ilonsrtue ¢ynkuuu. [padux
¢byukuun. CpoiictBa ¢yHkuuil. Jlunelinas Qynkuus, e€ rpadpuk. ['padux ¢ynkumm y= IxI.
I'paduaeckoe pemnenne TMHEHHBIX YPaBHEHUM W CUCTEM JIMHEWHBIX YpaBHEHUH.

«'EOMETPUS»

Havanenele monsatus reomerpun. Touka, mpsimas, OTpe3oK, Jiyd. YToJd. Buasl yrios.
BeprukanbHele W cMexHble yrael. buccekrpuca yrina.  JlomaHas, MHOTOYrOJIbHHK.
[TapannenbHOCTh U NEPIEHIUKYIAPHOCTD MPSMBIX.

Cummerpuunble  ¢Gurypbl. OCHOBHBIE CBOMCTBa OcCeBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOCHHSI C TOMONIBIO LMPKYAss U JuHEWku. TpeyrosbHuk. Boicora,
MeanaHa, OMCCEeKTpHca, UX CBOMCTBA.

PaBHOOe1peHHBII U PaBHOCTOPOHHUHN TpeyrobHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa W MpHU3HAKH paBHOOEIPEHHOro TpeyrojabHUKa. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M NPHU3HAKY NapauieabHbIX NpsAMbIX. CyMMa yrioB TpeyroJibHUKA. BHemHue
yIJIbl TPEYTOJIbHUKA.

[IpssmoyronpHblii TpeyroapHuK. CBOMCTBO MeIuaHbl NPSMOYTOJIBHOTO TPEYrOJIbHUKA,
IIPOBEEHHOW K rumnoteHyse. lIpu3Haku paBeHCTBA IPAMOYTOJIBHBIX TPEYrOJBHUKOB.
[IpsiMOYTOIBHBIN TPEYTrONBHUK € yriioM B 30°.

HepaseHcTBa B reOMETpUH: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OoJIbIIeM yriie U 0oJbleil cTopoHe TpeyroiabHUKA. [leprneHIuKysp 1 HaKJIIOHHAS.

I'eomeTrpuueckoe MecTo TOdeK. buccekTpuca yria ¥ CEpeIMHHBIA NEPHNEHIAUKYIAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OxkpyXHOCTb M Kpyr, XopJa M JAMAMETp, UX CBoiicTBa. B3anMHOe pacnoJsioxeHue
OKpyXHOCTH M mnpsimoil. KacarenbHast u cexymas K okpyXHOcTU. OKpYXKHOCTb, BIIMCaHHas B

YroJ. BrucanHas u onncaHHas OKPY’KHOCTHU TPCYTOJIbHHUKA.



«BEPOSATHOCTDb U CTATUCTUKA»

[IpencraBnenne naHHBIX B BHJE Tabiui, auarpamm, rpadukoB. 3amonHeHHe TaOmIwIl,
YTEHHE U MMOCTPOCHUE quarpamm (CTOJOMKOBBIX (CTOIOYATHIX) M KPYrOBbIX). UTeHUe rpadukos
peanbHBIX TporeccoB. M3BiedeHne MHPOPMALUU U3 TUarpaMM M TaOJUI, HCIIOJB30BaHHE U
WHTEpPIpPETAIHs JaHHBIX.

OmnwucarenpHasi CTATUCTHKA: CpeiHee apupMeTHIecKoe, MeInana, pa3mMax, HanOoJbIIee 1
HauMeEHblIIee 3HaueHus1 Habopa YMCIIOBBIX aHHBIX. [Ipumepsl ciiyyaliHOM U3MEHUNBOCTH.

CrnyyaiiHbli SKCIIEpUMEHT (OTIBIT) U ciiydaiiHoe coObiTue. BepostTHOCTh 1 yacToTa. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B mpupoje U B oOuiectBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEM.

I'pad, Bepmmnua, pebpo. Cremnenp BepmmHbl.. Yucino pédep um cymmapHasi CTENEHb
BepminH. [IpencraBnenue o cBsizHoct rpada. llenn u mukiel. [lytu B rpadax. O6xon rpada

(ottepoB myth). [lpencraBnenue o0 opueHTHpoBaHHOM rpade. Pemienne 3amad ¢ momoIibO

rpados.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O
INPEIMETA

OcBoenne yueOHOro Kypca «MaTemaTWka» IOJDKHO OOecrednBaTh NOCTHXKCHHE Ha
YPOBHE OCHOBHOTO O0OIIEro 00pa30BaHUs CIACAYIOMIMX JHYHOCTHBIX, METANpeIMETHBIX |
IpEJMETHBIX 00pa30BaTEIbHbBIX PE3yIbTATOB:

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3y/bTaThl OCBOCHHUS IPOTrpaMMbl ydeOHOro Kypca «Maremaruka»
XapaKTepU3YIOTCS:

IMaTpuoTHYecKOe BOCIUTAHME:

NPOSIBICHMEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
[ICHHOCTHBIM OTHOIICHHEM K JOCTH)KECHHSM POCCHHCKHX MAaTeMaTHKOB W POCCHICKOMN
MaTeMaTUYeCKOM MIKOJIbI, K UCIIOJIH30BAHUIO 3THX JTOCTH)KECHUI B IPYTUX HAyKaX U MPHKIATHBIX
chepax.

I'paxknanckoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEH TpaKJIaHWHA W pealn3allid ero Ipas,
MPEJCTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX (YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD,
SIBIICHUH, TPOIEAYpP TPaKIAHCKOTO o0OmecTBa (BBIOOPBI, OMPOCHI M TIp.); TOTOBHOCTHIO K
OOCYXJICHUIO STHYECKUX TPOOJIEM, CBA3aHHBIX C MPAKTHYCCKHM MPUMEHCHHEM JOCTHIKCHUMN
HAyKH, 0CO3HAHUEM Ba)KHOCTU MOPaJib- HO-3THUECKUX MPUHITUIIOB B ICATEILHOCTH YUEHOTO.

Tpynosoe Bociutanue:



YCTaHOBKOW Ha aKTHBHOE YYaCTHE B PEIICHUM MPAKTUYECKUX 3a/1ad MaTeMaTHYECKOU
HaIpPaBJIICHHOCTH, OCO3HAHUEM BOXKHOCTH MAaTEeMAaTHYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCEl
KHU3HU VIS yCHEITHOW PO ecCHOHATBHOMN AeATEILHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM M IMOCTPOCHHUEM HHIUBUAYAIbHOW TPAeKTOPUU OOpa3oBaHUsS U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHHUE.

CIIOCOOHOCTBIO K AMOIMOHATBHOMY M AICTETUYECKOMY BOCIPHUSITHIO MaTEMaTHYCCKUX
00BEKTOB, 3a/a4, PEUICHHUH, PacCyKICHUH; YMEHHUIO BUICTh MaTEMAaTHYCCKHE 3aKOHOMEPHOCTH
B UCKYCCTBE.

IleHHOCTH HAYYHOT 0 MO3HAHUS:

OpHEHTAIIMEeN B JEATEIHPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX SaKOHOMepHOCTSIX paBBI/ITI/ISI YCII0BCKaA, HpHpO)II)I nu 06HI€CTBa, IIOHUMAHHUECM
MaTeMaTHYeCKOW HayKu Kak c(depbl 4YeIOBEUECKOW AESITENIbHOCTH, JTaroB €€ pa3BUTHS U
3HAYUMOCTHU HJIA paSBI/ITI/ISI OUBUIIN3AIINN,

OBJIQICHUECM A3BIKOM MAaTEMAaTUKN U MaTeMaTquCKOﬁ Ky.]'H:;TypOfI KakK CpC}ICTBOM
MTO3HAHMS MUDA,

OBJIQJICHUEM TIPOCTEHIITMMHU HAaBBIKAMH MCCIICIOBATEIBCKON JEATETLHOCTH.

du3uveckoe BoCNUTaHHE, (POPMHUPOBAHUE KYJIbTYPbI 3I0POBbSI U IMOIHOHAIHLHOTO
0J1aronmoJryyms:

TOTOBHOCTBIO TNPUMEHSITh MAaTEMAaTHYECKHE 3HAaHUS B HMHTEPECaX CBOETO 370POBBS,
BEJICHUS 3JI0POBOTO 00pa3a KU3HU (3I0POBOE MHUTAaHKHE, COATAaHCUPOBAHHBIN PEXXKUM 3aHITHH U
OT/IbIXa, peryisipHas ¢puzndeckas akTUBHOCTD);

c(hOopMUPOBAHHOCTHIO HaBBIKa pedekchu, MpPH3HAHWEM CBOETO IpaBa Ha OIIMOKY W
TaKOTO K€ IMpaBa JIPyroro 4ejoBeKa.

IK0JI0rH4YecKoe BOCIUTAHME:

OpHEHTAIMCH HAa MPUMEHEHWE MAaTeMAaTHYCCKUX 3HAHWUU JUIS PEIICHHs 3a71ad B 00JacTh
COXPAaHHOCTH OKpY)KaIoIIeH cpeabl, IUIAHUPOBAHMSI TOCTYNKOB W OIEHKM HMX BO3MOYKHBIX
MIOCJICICTBUH JIJIs1 OKPYXKAIOUIECH cpebl;

OCO3HaHHEM TTI00aTHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIEM U IMyTeH UX PEIICHHUS.

JInyHOCTHBIE Ppe3yJbTaThl, oO0ecrneYynBaOIHe AJANTANUI0 00y4amolerocs K
U3MEHAIOIMMCS YCJIOBHAM COIHAILHOM ¥ MPUPOIHOI cpeabl:

. TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHUSIX HEOTPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMITETEHTHOCTH 4epe3 MPaKTUYECKYIO JCSITeTbHOCTh, B TOM UYUCJIE YMEHUE YUYHUTHCS Y
JIpyrux Iojed, mnpuoOpeTaTh B COBMECTHOW JESTENbHOCTH HOBBIE 3HAHUS, HABBIKU U

KOMIICTCHI WU U3 OIIbITA APYTUX;



. HE00X0AMMOCTHIO B (POPMHUPOBAHNU HOBBIX 3HAHUH, B TOM YHCIe (POPMYIHUPOBATH
UJICH, TIOHSTHS, TUIOTE3bl 00 OOBEKTaX M SBICHUSAX, B TOM YHCJIC PAaHEEC HE H3BECTHBHIX,
OCO3HABaTh JEPUIUTHI COOCTBEHHBIX 3HAHUHI U KOMIIETCHTHOCTEH, TIIAHUPOBATH CBOE Pa3BUTHUE;

. CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMA KOHTPMEp, KOPPEKTUPOBATH MPUHUMACMbBIC PEIICHUS H
JNCUCTBYS, POPMYITHPOBATH M OIICHUBATH PUCKH U TIOCTIEACTBHS, (JOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI

MetanpeaMeTHble  pe3yabTaThl  OCBOCHHUS ~ NPOTPaMMBI  y4eOHOTO  MpeaMeTa
«MaremaTika»  XapaKTEpHU3YIOTCS  OBJIAJCHUEM  VHUBEPCAIbHLIMU  HO3ZHABAMEIbHBIMU
OelicmeusamMu, YHUBEPCAIbHLIMU —~KOMMYHUKAMUBHBIMU — OCUCMEUAMU U  YHUBEPCANbHbIMU
PeyIAMUBHBIMU OCliCMBUSIMU.

1) VYnusepcanvnvie noznasamenwvhwvlie Oelicmsus obecneuusaom @Gopmuposarue
0a306bIX KOCHUMUBHBIX NPOYECCO8 0OVUAIOWUXCS (0CBOEHUEe MEeMOO08 NO3ZHAHUSL OKPYHCAIOUWE2O
Mupa; npumMeHeHue JN02U4eCKUX, UCCIe008amenbCKux onepayull, ymeuuli pabomamv ¢
ungopmayuet).

ba3oBble Joruueckue aeicTBUs:
— BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMAaTHYECKHMX OOBEKTOB,
MOHSTUH, OTHOILIEHUI MEXy MOHSATUAMU;
— ¢opMynHpoBaTh OMPEICICHUS TOHSATHH; YyCTaHABIMBATh CYIICCTBEHHBIH IPHU3HAK
KJaccuuKayu, OCHOBaHUS 1T 000OIIEHUS U CPABHEHUS, KPUTEPUH TTPOBOIUMOTO aHAIH3A;
— BOCTIPHUHHMATh, (OPMYJIUPOBATH W TPEOOPa30BBIBATH CYKJICHHUS: YTBEPAUTEIbHBIC U
OTpHIIATEIIbHbIE, CIMHUYHBIC, YACTHBIE U OOIIHE;
— YCJIOBHBIE; BBISBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEUUS B
(hakTax, JaHHBIX, HAOJIIOICHUSX U YTBEPKICHUSAX;
— TpeyiaraTh KPUTEPHUHU IS BBISBICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEYUHIA;
— JieNiaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKU, NEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKITIOUYEeHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;
— pa30uparh I0Ka3aTeNbCTBA MATEMaTUYECKHX YTBEPXKICHHWM (NIpsMble U OT MPOTHUBHOTO),
MPOBOJUTH  CAaMOCTOSITENILHO  HECIIOKHBIE  JOKa3aTelIhCTBA  MaTeMaTHUeCKUX  (DaKToB,
BBICTPaMBATh apTyMEHTAIUIO, TPUBOJUTH IPUMEPHI U KOHTPIPUMEDPHI;
— 00OCHOBBIBaTh COOCTBEHHBIE PACCYXKICHHSI; BHIOMpATh CIOCOO pelieHus yueOHOU 3amaauu
(cpaBHUBaTh HECKOJIBKO BAapUAHTOB pEIICHMs, BHIOMpATh Haunbosiee MOAXOIAIINN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ncciaenoBareabCKe TeCTBUA:

— HUCIIOJIb30BATb BOIIPOCHI KaK HCCIeI0BaTeIbCKUM HHCTPYMCHT IIO3HAHUA;



— (dopMmynupoBaTh BONPOCHL, (UKCHUPYIONIHE MPOTUBOPEYHE, MPOOIEMY, CaMOCTOSITEIHHO
yCTaHABIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUTIOTE3Y,
— apryMEHTHPOBATh CBOIO MO3UIMIO0, MHEHHUE;
— TIPOBOJUTH MO CAMOCTOSATEIBLHO COCTABJICHHOMY IUJIAHY HECJIOXKHBIH OSKCIIEPUMEHT,
HEOOJIBIIIOE WCCIIEOBAHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOTO OOBEKTa,
3aBUCHMOCTEH 00BEKTOB MEXKTy COOOIA;
— CaMOCTOSATEIIEHO (POpPMYITHPOBaTH 00OOIIEHUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEACHHOTO
HaOJIIOZICHUS, UCCIIEIOBAHUS, OIICHUBAThH JOCTOBEPHOCTH MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U
00001IeHNIT; TPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TpOIecca, a TakkKe BBIJIBUTATh
MPEANOJIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanmueii:
— BBISBJIATh HEJAOCTATOYHOCTh U W3OBITOYHOCTh MHGOpPMAIMH, TAHHBIX, HEOOXOIUMBIX IS
pereHus 3a1a4u;
— BBIOWpATh, aHATW3UPOBATH, CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IUYHBIX BUJIOB U (DOPM MPECTABICHUS;
— BbIOMpaTh (GOpMYy MpeACTaBICHHUS WHGOPMALKUKU U WLUIIOCTPUPOBATh pEIIaeMble 3a/lauu
cXeMaMHu, IdarpaMMamMu, HTHOU rpadukoit 1 uX KOMOMHAIUSAMU;
— OIICHMBAaTh HAAE&KHOCTh HHPOpPMAIMU MO KPUTEPUSM, MPEAJIOKEHHBIM YYUTEIEeM WIN
c(hOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

2) VHusepcanvrvlie KOMMyHuUKamuenwle oelicmsus obecneyugarom c@opmupoeaHHocms
COYUANBHBIX HABLIKO8 00Y4AOUUXCAL.

OO0umenne:
— BOCHPHUHUMATh U (HOPMYIUPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBUSIMU M UEISMH
OOIIEeHN,
— SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS 110 X0y PEIICHUs 3a7aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3ysbTar; B X0/1e
oOCyKJIeHHs 3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYKJaeMOil TeMbl, MpOOIEMBI, perraeMoin
3aJlauM, BHICKA3bIBATh UJICU, HAIlIEIEHHBIC HA TIOUCK PEIICHNUS;
— COMNOCTAaBIISATh CBOM CYKJCHHS C CY)KIECHUSMHU OPYTUX YYACTHHKOB JMajora, 0OHapy»XuBaTh
paziuyue U CXOACTBO MO3UIUNI;
— B KOPpEKTHOU dopMe HOopMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;
— MPEJICTABIATh PE3YNIbTAaThl PEIICHUS 3a]a4M, SKCIIEPUMEHTA, UCCIEJOBAaHNUs, TPOEKTA;
— CaMOCTOSATEIHHO BBIOUPATh (POpMAT BBICTYIUICHHS C YUETOM 33734 MPE3CHTALIUN U

0COOEHHOCTEH ayaAuTOpUH.



CoTpyannuecTBo:
— TIOHMMAaTh M HCIOJB30BATh MPEUMYILIECTBA KOMAHAHON W HMHIMBUAYATbHON pabOTHI MpH
peneHnn y4eOHbIX MaTeMaTHYECKHX 3a/1a4;
— IpPUHHUMATH I€JIb COBMECTHOW JEATENbHOCTH, IUIAHMPOBATh OPraHU3aIlMI0 COBMECTHOU
paboThI, pactpenensTh BUIbI padoT, T0rOBapuBaThCs, 00CYKIAaTh MPOLIECC U PE3YIbTaT padoThI;
— 0000mare MHEHUS HECKOJBKHX JIIOACH; y4acTBOBAaTh B TPYNIOBBIX (opmax pabOThI
(oOcyxnenusi, 0OMEH MHEHHSIMHA, MO3TOBBIE IITYPMEI U JP.);
— BBINOJIHATH CBOIO YacTh PaOOTHI U KOOPAMHHMPOBATH CBOM JAEWUCTBUSA C JIPYTMMHU UJIEHAMHU
KOMaH/Ibl;
— OIIEHMBaTh KayecTBO CBOErO BKJIaJa B OOIMIMM MPOAYKT 1O KPUTEPUSAM, CPOPMYIHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICHCTBHS.

3) VYuueepcanvuwvie pezynamuenvie Oeiicmseus  obecneuusaiom — popmuposarue
CMbICIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanus:
— CaMOCTOSITENIbHO COCTaBJIATh IUIaH, arOPUTM pELIeHus 3a7ayu (WIM €ro 4acTh), BIOMpPATh
cnoco0 pemeHuss ¢ Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(pOpMaLUK.

CaMOKOHTPOJIb:
— BIJIAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3ynbTaTa pPELICHUs
MaTeMaTU4eCcKOH 3a/1auu;
— TMpenBUAETh TPYAHOCTH, KOTOpble MOI'YT BO3HMKHYTh IIpUM pPELICHUM 3aJaud, BHOCUTh
KOPPEKTHBBl B JIeATEIHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAMIEHHBIX OIIUOOK,
BBISIBIIEHHBIX TPYAHOCTEH;
— OILICHHUBaTh COOTBETCTBHE pe3yibTaTa JESATEIbHOCTH IOCTaBICHHOW LEIU U YCIOBUSM,
OOBSCHATh NPUYMHBI JOCTHKEHHUS MU HEJOCTHM)KEHUS LIeJIH, HAaXOAUTh OIIUOKY, 1aBaTh OLCHKY
IpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI

OcBoenmne ydeOHOro Kypca «Anredpa» 7 Kiacc TOKHO oOecredynBaTh JOCTHIKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

Yuciaa v BbIYMCTIEHUS

Haxonuth 3Ha4YeHHs] 4YMCIOBBIX BBIPAKEHUH; MPUMEHATH Pa3HOOOpa3HBIE CIOCOOBI U
MpUEMBl  BBIUMCICHHS 3HAYCHUU JPOOHBIX BBIPAKEHUH, COJEpKAIIMX OOBIKHOBEHHBIE U

JeCATUYHBIE TPOOH.



[lepexoauTs OT OJHON (POPMBI 3aMUCH YUCEN K IPYroi (peoOpa3oBhIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIHO, B YAaCTHOCTH B OCCKOHEUHYIO
JECSITUYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJ0OUMBATh PALIMOHAIIbHBIE YUCIIA.

Oxpyriarh yucia.

BbINoNHATE NPUKKUIKY U OLEHKY Pe3yJIbTaTa BHIYMCIECHUMN, OLEHKY 3HAYEHHUI YMCIIOBBIX
BBIPAXKCHUM.

BbInosiHATE AeMCTBUS CO CTENEHSAMHU C HATypalbHBIMU MOKA3aTENISIMH.

[IpuMeHsTh NPU3HAKY JEIUMOCTH, Pa3JI0KEHNUE HA MHOKUTEIN HaTypaJIbHbIX YHCEI.

PemaTth mnpakTUKO-OPHEHTUPOBAHHbBIE 3a/layM, CBS3AHHBIE C OTHOILIEHUEM BEJIUYMH,
MIPOMOPLIMOHAIIBHOCTHIO BEJIMUNH, TIPOLIEHTAMH; MHTEPIPETUPOBATH PE3YIbTAThI PELICHUS 3a/1a4
C y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB.

Auiredpanyeckue BbIpaKeHUs!

Hcnonb3oBath anreOpavyeckyr0 TEPMUHOJOTMIO M CHMBOJIMKY, NPUMEHATH €€ B
IIpOLIECCe OCBOEHUS Y4eOHOT0 MaTepuania.

Haxonuth 3HaueHns OyKBEHHBIX BHIPaKEHUH MPU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

BoinmonHsaTe npeoOpa3oBaHusl LIETOT0 BbIPaXEHUSI B MHOTOWIEH IPUBEICHUEM I10I00HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOYJI€HAa Ha MHOTOYJIEH,
MPUMEHSTH POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyiecTBIIATh Pa3710KEHUE MHOTOWJIEHOB HAa MHOYKUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOIIero MHOXHTENs, TPYINIUPOBKU CJIaraeMbiX, MpUMEHEHUs (GOpMYT COKPAIEHHOTO
YMHOXEHUSL.

[IpumensaTs mnpeoOpa3oBaHMs MHOTOYJICHOB JJIsi pELIEHUS pa3IUYHbIX 3a7ad U3
MAaTE€MAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEaJIbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATYpaIbHBIMU MOKA3aTEIsIMU JJIs IPEOOpa30BaHUS
BBIPaXKCHUM.

YpaBHeHus 1 HEPABEHCTBA

PemaTps nuHENHbIE ypaBHEHUS C OJHOM NEPEMEHHOU, IPUMEHs MpaBHila MEepexosa OT
HUCXOJHOTO YypaBHEHUS K pPABHOCWIBHOMY eMy. I[IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduyeckre METOAbI P PEIIEHUH JTUHEHHBIX YPABHEHUH U UX CUCTEM.

[lonbupats mpumepsl map 4YHCes, SBISIONIMXCS PEIIEHUEM JIMHEHHOTro YpaBHEHHS C

ABYMA ICPCMCHHBIMU.



CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIHHEHHOTO YpaBHEHHS C JIByMS
MEpPEMEHHBIMH; MOJIL3YSICh TPaUKOM, TPUBOAUTH IPUMEPHI PEIICHHS YPAaBHEHUS.

Pematp cucrembl ABYX JIMHEWHBIX YpaBHEHHH € JByMsl NEPEMEHHBIMHU, B TOM YHUCIIE
rpaduIecKu.

CocTaBisTh U peliarh JIMHEHHOE YpPaBHEHHME WJIM CUCTEMY JMHEMHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layd, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/auyd IOJIyYEHHBIH
pe3yinbTar.

Koopaunartel u rpadpuku. ®yHkuumn

N300paxkaTp Ha KOOpAMHATHOM MPSMOM TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIydyd, OTpPE3KH, HWHTEpBaJbl, 3a IHUCHIBaThb YHCIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmeuaTh B KOOPJMHATHOM IMJIOCKOCTH TOYKH MO 3aJaHHBIM KO OpJMHATaM; CTPOUTh
rpaduxu muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHkmuu y = | x .

OnuceiBaTh € MOMOUIBI0 (YHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXKJIY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTb; MPOU3BOJUTEIBHOCTh, BpeMS,
00BEM paboTHI.

HaxonuTh 3HaueHne GpyHKIMN IO 3HAYEHHUIO €€ apryMeHTa.

[Tonumate rpaduveckuii cnocod MpencTaBiIeHUS W aHaIW3a WHGOPMAIMHU;U3BJICKaTh U
MHTEPIPETUPOBATh NHPOPMALIUIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB U 3aBUCUMOCTEH.

OcBoenue yueObHOro kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOIO 00ILIero oOpa3oBaHuUs
JOJDKHO 00ecrieunBaTh JOCTH)KEHUE CIIeIYIOLINX IPEAMETHBIX 00pa30oBaTeIbHbIX PE3YJIbTATOB:

. Pacnio3HaBath M3y4yeHHbIE T€OMETPUUYECKHE (UIYpbI, ONpPENeNiaTh UX B3aUMHOE
pacroyiokeHue, H300pakaTb IeOMETpUYECKUE (GUIYphl; BBIIOJHATh YEPTEXKH [0 YCIOBUIO
3amaun. V3MepsATh JIMHEHHBIE W YIJIOBBIE BEIWYMHBI. Pemarth 3amauv Ha BBIYMCIICHHE UIMH
OTPE3KOB U BEJIUYUH YIJIOB.

. Henatb rpyOyro OLEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEabHOM

JKU3HH, PasMCPOB IIPHUPOJIHBIX 00BbekTOB. Pasmnuarh pPasMCpPbl OTUX 00BEKTOB IO MOPpAAKY

BCIIMYHUHEI.
. CTpOI/ITL YCPTECIKU K TCOMCTPUYCCKUM 3a/lavdaM.
. ITonp30oBaThCs IMpU3HAKaMH PABCHCTBA TPCYI'OJIbHUKOB, MCIIOJIb30BATh IIPU3HAKU

U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PELLICHUH 3aj1ay.
. IIpoBOIUTE JIOTUYECKHE PpACCYXKACHUS C HCIOJB30BAHUEM TI'€OMETPUYECKUX

TEOPEM.



. [lonp30BaTbCcst NpU3HAKAMKM  PABEHCTBA  IPSMOYIOJIBHBIX  TPEYTrOJIBHUKOB,
CBOMCTBOM MeEJHUaHbI, IPOBEACHHON K FMIIOTEHY3€ MPSIMOYTOJBHOTO TPEYIOJBHUKA, B PELICHUU
r€OMETPUUYECKHX 3a/1a4.

. OmnpenensTh MapaJIeNbHOCTh MPSIMBIX C MOMOUIBIO YITIOB, KOTOPbIE 00pa3yeT ¢
HUMU cekymas. OnpenensaTh napajjleIbHOCTh MPSIMBIX C IIOMOIIbIO PaBEHCTBA PACCTOSHUM OT
TOYEK OJHOU MPSIMOM A0 TOYEK APYrOr MPSIMOiA.

. Pemats 3a1aun Ha kieTyaroi Oymare.

. [IpoBOIUTH BBIYMCIIEHUSI U HAXOJUTh YUCIIOBbIE U OYKBEHHbIE 3HAUEHHUS YIJIOB B
F€OMETPUYECKUX  337ad4aX C  MCIOJIB30BAHMEM CYMMBI  YIJIOB  TPEYrOJIBHUKOB H
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IpPH IEPECEUECHUH JBYX NapaieIbHbIX
MPSIMBIX CEKyIIel. Pemare mpakTnyeckne 3aa4n Ha HaX0K/IEHUE YIJIOB.

. Bragete moOHATHEM TIE€OMETPUYECKOTO MeCTa TOYEK. YMETh ONpeneisaTh
OMCCEKTPHUCY yrila U CepeIMHHBIN MepeHANKYISpP K OTPE3KY KaK TeOMETpUUECKUEe MECTa TOUEK.

. @opMynHpOBaTh OINPEACICHNUsS] OKPYKHOCTH M Kpyra, XOpIpl M JHaMeTpa
OKPY’KHOCTH, TOJIb30BaThCSl UX CBOWCTBaMU. YMETh MPUMEHSATh 3TH CBOMCTBA NMpHU pPEUICHUU
3aza4.

. Bragete NOHATHMEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPY)KHOCTH, YMETh
HaxoauTh e€ ueHtp. [lonb3oBarbest akTaMu O TOM, UYTO OHMCCEKTPHUCHI YIJIOB TPEYrojbHHKa
MIEPECEKAOTCsl B OJHOM TOYKE, U O TOM, YTO CEpPEAVHHBIE IEPIEHIUKYISPbl K CTOpPOHaM
TPEYroJbHUKA IIEPECEKAIOTCS B OJHOU TOUKE.

. Bragete noHATHEM KacaTeIbHOM K OKPYKHOCTH, IOJb30BATHCS TEOPEMOM O
MEPIEHIUKYIISIPHOCTH KacaTeJIbHOW U pajinyca, PO BEAEHHOTO K TOUKE KACAHMUS.

. [Tonp30BaTbCs MPOCTEUIIMMU F€OMETPUYECKUMU HEPABEHCTBA MM, IOHUMAaTh UX
MPAKTUYECKUI CMBICIL.

. [IpoBOANTH OCHOBHBIE I'€OMETPUYECKHE IOCTPOEHUS C MOMOLIBIO LUPKYIS U
JINHENKU.

[IpeameTHbie pe3ynbTaThl OCBOCHMS Kypca «BeposTHOCTh M CTaTUCTUKa» B 7 Kjacce
XapaKTEPU3YIOTCS CACAYIOIUMH YMEHUSIMHU.

. Uwurtats nHhopMalnio, MpeICTaBICHHYIO B TabIHUIaX, Ha TuarpaMmmax;

. [IpencraBnsaTe OaHHBIE B BUAE TaOJHI, CTPOUTH JIUArpaMMBI (CTOJIOMKOBBIE
(cronbuaThie) ¥ KPYroBbI€) IO MaCCHBaM 3HAYCHH.

. OnuceIBaTh M1 MHTEPIPETUPOBATH PEATIbHBIE YUCIIOBBIE TAHHBIE, TPEICTABICHHbIE
B TabluIax, Ha AUarpaMMax, rpaukax.

. Hcnonp3oBarh A ONKUCAHUS JAHHBIX CTATUCTUYECKUE XapAKTEPUCTUKU: CPETHEE

apI/I(bMeTI/ILICCKOC, MEauaHa, HanOOJIbIIICE U HAMMEHBIIICE 3HA4YCHUA, pa3Max.



. HNmers 1mpeacraBieHue O CIIy4allHOM HW3MEHYMBOCTH Ha IIpUMEpPAaxX ILIEH,
(U3NYECKUX BETUYNH, aHTPOIIOMETPUYECKHX JIAHHBIX; UMETh IPEACTABICHNE O CTATHCTUYECKON

YCTOMYUBOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, OTBOJIUMbIX HA OCBOEHHUE
KAXKJOM TEMbI YYEBHOI'O IPEJMETA U BO3MOKHOCTH
WCIOJIb30BAHUSI IO 3TOM TEME JIEKTPOHHBIX (IIU®POBHIX)
OBPA3OBATEJIBHBIX PECYPCOB

Auredpa
Ne i/m HaumeHoBaHME pa3/ielioB U TEM Kon-Bo DnekTpoHHbIe (IM(GPOBBIC) 00pa30BATEIBHEIC
4acoB pecypebl
1 https://resh.edu.ru/
Yucra v BeIYKCICHNS. PalinoHa bHbIe Yncia 25 :
> https://edu.skysmart.ru/
AnreOpanuecKue BhIPaKEHHUSI 27 https://uchi.ru/
3 YpaBHEeHHS U HEPABEHCTBA 20
4 Koopaunate! u rpaguxu. @yHkmm 24
5 IToBTOpeHMEe U 0000IICHIE 6
WUTOTO: 102
I'eomerpus
Ne n/n HamnmenoBanue pa3zienoB u TeM Kon-Bo OnekrpoHHble (U(PoBBIE) 00pa3zoBaTeIbHbIC
4acoB pecypebl
1 Ipocreiinme reoMmerpudeckue GUTyphl U UX 14 https://resh.edu.ru/
CBOWCTBA. M3MepeHre reoMeTpruIecKux https://edu.skysmart.ru/
BEITMYMH https://uchi.ru/
2 TpeyronbHuKH 22
3 [TapannenbHele IpsSMbIE, CyMMa YTJIOB 14
TPEYTONbHHUKA
4 OKpyXHOCTB U KpyT. | eomerpuueckue 14
MIOCTPOCHHS
5 [ToBTOpenue, 0000IIEHHE 3HAHUI 4
HUTOIO: 68
BeposSiTHOCTH M CTATHCTHKA
Ne n/mt HanmeHnoBanue pa3ienoB u TeMm Komn-Bo OnexTpoHHBIE (U POBBIE) 00pa30BaTEIbHEIC
4acoB pecypebl
1 [pencrabiicHie JaHHBIX 7 https://resh.edu.ru/
2 OnmcatenpHas CTATHCTHKA 8 https://edu.skysmart.ru/
3 CiydaiiHas H3MEHYHBOCTh 6 https://uchi.ru/
4 Beenenne B Teoputo rpadoB 4
5 BeposTHOCTh 1 9acToTa CITy9aifHOTrO 4
COOBITHS
6 O000111eHNE ¥ KOHTPOIJIb 3HAHUH 5
HUroro: 34
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IHOYPOYHOE IIVTAHUPOBAHHUE

Auredpa
Ne ypoxa Tema ypoka KosmgectBo
4acoB
I'naBa 1. Yncaa u Beruncjenusi. PaumonanabHbie yucaa (25 1)
1 [pusHaku nenumocTH. PasznokeHne Ha MHOKHTEITH 1
HATYPAJIbHBIX YHCEN
2 Caoticta aeaumoctu. HOJ[, HOK 1
3-4 Apudmernueckre IeHCTBHS C pallMOHAILHBIMU YUCIaMU 2
(cnoxeHne v BHIYUTAHHUE)
5-6 Apudmernueckue AHCTBHSA ¢ pallMOHATEHBIMU YHCIAMH 2
(YMHOXCHUE U JIeNIeHnE)
7 Hecstnunsie npobu. [lepeBos 0OBIKHOBEHHBIX IpoOei B 1
JICCSITUYHBIC
8 Apudmernueckue IeHCTBUS C 1
JIECSITHIHBIMU JIpo0siIMH (CII0KEHHE M BEIYMTAHHE)
9-10 Apudmernueckre IeHCTBHS C IECATHYHBIMU JAPOOSMH 2
(YMHOXCHUE U JIeNIeHnE)
11-12 CpaBHeHue, yopsJ0YMBAHNE PAIIOHATIBHBIX YHCEI 2
13-14 CreneHb ¢ HaTYpaJIbHBIM [10KA3aTeIeM 2
15-16 PemnieHne 3aa4 Ha HAXOXKJICHUE IPOOU OT Yuciia 2
17-18 PenieHre 3aa4 Ha HAXOXKJICHUH YHUCTIA 110 €€ 1podu 2
19-21 PemieHue 3aa4 Ha MPOIICHTHI 3
22-24 PeanbHbie 3aBrcumoctH. [Ipsimast u oOpaTHas 3
MIPONOPLIMOHAIIBHOCTU
25 Konrponbhas pabora Nel «Yucsa u BEIYUCICHHSD) 1
I'naBa 2. Anreopanyeckue BoipaxeHnusi (27 4)
26 ByxBenHble BbipakeHus1. [lepemenHble. 3HaueHUs] OyKBEHHBIX 1
BBIPAJKECHUI.
27 Hemnbie u npobHBIe BBIpaxeHus. JlomycTiuMble 3HaUCHUS 1
HepeMEHHBIX
28 Dopmynbl. Beraucnenus no hopmyie 1
29 [ousitue onHownena. CTaHmapTHBIA BUJ OJJHOUIICHA 1
30 [IpousBenieHNe OTHOUICHOB. 1
31 TTooGHBIE OMHOUWIEHBI 1
32-33 [IpeobpazoBaHKe OYKBEHHBIX BBIPAXKEHUI, PACKPBITHE CKOOOK 1 2
NpUBEAEHHE MTOTOOHBIX CIAaraeMbIxX
34-35 CBOIICTBa CTENEHH C HATYPAIBbHBIM IIOKa3aTelleM 2
36 KonrponbHast pabora No2 «bykBeHHbIE BRIDIKSHUSDY 1
37 Muorounensl. CTaHIapTHBIN BHI MHOTOWICHA 1
38-39 CyMMa ¥ pa3HOCTh MHOTOYJICHOB 2
40-41 [IpousBeneHne OJHOWICHA U MHOTOYJICHA 2
42-43 [TpousBeneHUe MHOTOWICHOB 2
44-45 KBazapar cymMmMBI ¥ KBaIpaT pa3HOCTH 2
46-47 Pa3HocTh KBaIpaToB 2
48-49 PasnokeHre MHOTOWIEHA HA MHOXHTEIH MyTEM BhIHECEHHS 32 2
CKOOKH OOIIET0 MHOKHUTEIS
50-51 Pa3noxeHne MHOrO4JIeHa Ha MHOXKHUTENH CIIOCOOOM 2
TPYIITUPOBKH
52 Konrponsnas padora Ne3 « MHOToOUIIEHBD) 1
I'naBa 3.YpaBHeHus u HepaBeHcTBa (20 )
53-54 VYpaBHeHue, npaBuia Npeodpa3oBaHus ypaBHEHHS, 2
PaBHOCWJIBHOCTh YpaBHEHUMN
55-56 JluneitHOe ypaBHEHHE C OTHOM MEPEMEHHOM, pEeLIEHUE 2
JUHENHBIX YpaBHEHUN
57-58 Pemenue 3a1a4 ¢ 1OMOIIBIO YpaBHEHUMN 2
59-60 JluneiiHOe ypaBHEHHE C IBYMSI IEPEMEHHBIMH U €ro rpaux 2
61 Konrponsnas pabora Ne4 «JIuHeliHble ypaBHEHHSD) 1
62 Cucrema IByX JMHEHHBIX YPaBHEHHH C IByMs IEPEMEHHBIMH. 1




63-65 Pemienne cucreM JIMHEHHBIX YpaBHEHHH CIIOCOOOM TOJICTAHOBKU 3
66-68 Pemenre cucreM JMHEHHBIX YpaBHEHHH CITOCOOOM CIIOKEHHS 3
69-71 Pemenne 3a/1a4 ¢ MOMOIIBIO CHCTEM YpaBHEHUH 3
72 Konrponbhas pabora NeS «Crcremsl IMHEHHBIX YpaBHEHHN) 1
I'naBa 4. Koopaunatel u rpagpuku. @ynknuu (24 4)
73 KoopauHaTa TOUKH Ha TIPAMON 1
74-75 UnciioBble MPOMEXYTKH 2
76 PaccTosiHre MeXIy IBYMs TOYKAMH KOOPMHATHO MpsMOn 1
77-78 [IpsimoyronbHas cucTeMa KOOPAMHAT HAIIOCKOCTH. 2
79-80 [Tpumeps! rpadukoB, 3a1aHHbIX popMyTamMu 2
81-82 Urenne rpauKoB peabHBIX3aBUCUMOCTEH 2
83-84 [onsitre pynkuun. I'paduk GyHkIH 2
85-87 CaoiicTBa QyHKIMI 3
88-91 Jluneiinas Gpynkmst u e€ rpaduk 4
92-93 Oyukwms y = [X| u e€ rpadpuk 2
94-95 Pemenue 3amau 2
96 Konrponbnas pabora Ne6 «Koopaunate! u rpaduku. OyHKIum 1
IoBTOpenue (6 4)
97 Yucna U BBIYUCICHUS. PanoHambHbIE Yucia 1
98 Asre6panuecKue BhIpaKeHHUs 1
99 VpaBHEHHS ¥ HEPABEHCTBA 1
100 CucreMbl ypaBHEHHH 1
101 KoopauHatsl u rpaduku. OyHKumm 1
102 UTOroBbiil ypok 1
I'eomeTpust
Ne ypoxa Tema ypoka KoanyectBo
4acoB
I'nasa 1. IlpocTeiimue reomerpuyeckue Gurypsl u ux cpoiicrea. MUzmepenue
reoMeTpu4yecKux BeJnunH (144)
1-2 IIpocreiinme reoMeTpUYECKUE OOBEKTHL: TOUKH, IPSMBIE, Ty4H, 2
yIJIbI, MHOTOYTOJIBHUK, JIOMaHast
3-4 Ortpesku. CpaBHEHHE U H3MEPEHHE OTPE3KOB 2
5 Vel Bujisl yriioB. PaBeHCTBO yIiioB 1
6 CpaBHEHHUE U U3MEPEHHE YTIIOB. 1
7 CpaBHeHME U U3MEPEHHE YIIOB. Pelenune 3aiay. 1
8-9 CMEXHBIE U BEPTHKAJIBHBIE YIIIbI 2
10-11 IepumeTp 1 WIOMANs GUIyp, COCTABIEHHBIX H3 2
[PSIMOYTOIBHUKOB
12-13 Pemenue 3amau 2
14 Konrponshas padora Nel «IIpocreiinine reoMeTpuyecKkie 1
(UTYpBI 1 HX CBOICTBa»
Laasa 2. Tpeyroasuuku (22 1)
15 [ToHsiTHE O paBHBIX TPEYTOJBHUKAX U IIEPBUYHBICTIPEACTABICHHUS 1
0 paBHBIX (KOHTPYIHTHBIX) QHUTypax
16-17 BucceKTprca, BEICOTa, MEMAHa TPEYTOIbHUKA 2
18 ITepBblit IPU3HAK PABEHCTBA TPEYTOILHUKOB. 1
ITepBbie HOHATHS O JJOKA3aTEbCTBAX BIEOMETPHI
19 ITepBblit IPU3HAK PABEHCTBA TPEYTOILHUKOB 1
20 BTopoil NIpU3HAK PaBEHCTBA TPEYTOILHUKOB 1
21 TpeTuii MpU3HAK PaBEHCTBA TPEYTOJIbHUKOB 1
22 Tpu npu3HaKa paBeHCTBa TPEYroJbHUKOB. Pemenue 3a1au 1
23-24 [psiMoyronbHeIi TpeyroabHuK. [IpH3HAKK paBeHCTBA 2
[PSIMOYTOJBHBIX TPEYTOJIbHUKOB
25 CBOJICTBO MeIMaHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1
26 PaBHOGe[peHHBIC ¥ PABHOCTOPOHHKE TPEYTOIBHUKH 1




27 CaoiicTBa paBHOOEIPEHHOIO TPEYTOIBHHUKA 1
28 [Tpu3Haky paBHOOEAPEHHOTO TPEYrONbHUKA 1
29-30 CooTHoOIIEHNE CTOPOH M YIIIOB TPEYTOJIbHHUKA. 2
31-32 Ipocreiine HepaBeHCTBa B reoMeTpur. HepaBeHCTBO 2
TpeyroibHuKa. HepaBeHCTBO JIOMaHOM.

33-34 TIpssMOYTONBHBIH TPEYTONBHUK ¢ yriioMm 30° 2
35 Pemienue 3amau 1
36 KonrponbHas pabora Ne2 « TpeyronsHUKm» 1

I'nasa 3. [lapanienabHble MpsiMble, CYMMa YIJIOB Tpeyrojabuuka (144)

37-38 INapannensHble IpsiMble, UX cBoiicTBa. I1aThI mocTynat 2
EBxnuna.

39-40 Hakpecr nexarniye, COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE YTJIBI 2
(obpa3oBaHHbBIC IPH MEPECEUCHUN MAPATUISITBHBIX TPSIMBIX
cekyuei). CBolicTBa mapaieabHbIX MPSMBbIX.

41-42 Tpu3HaKK NapajuIebHOCTH MPSMBIX YEPE3 PABEHCTBO 2
PaccTOSIHUHM OT TOUEK OJJHOM MpsAMOMN 10 BTOPOIl npsiMoit

43-44 Hakpecr nexarniye, COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE YTIIBI 2
(obpa3oBaHHbIC TIPH IEPECEUCHHUH MAPaICIbHBIX MPSIMBIX
cekymieit). [Ipu3Haky mapauieaIbHBIX TPSIMBIX

45-46 CyMMa yTJIOB TpeyrojbHIUKa U MHOTOYT OJIbHUKA 2

47-48 BHelHue yrisl TpeyroiabHUKa 2
49 Perenue 3anau 1
50 Kontponsnas pa6ora Ne3 «[lapasuienbHble NpsMBbIE, CyMMa 1

YTJIOB TPEYrOJIbHUKAY
I'naBa 4. Oxpy:xHocTh M KpyT. ['eomeTpnueckue nmocrpoenusi. (144)

51-52 OKpYKHOCTb, XOPJbl U JIMAMETPBI, MX CBOMCTBA 2

53-54 KacarenbHas K okpykuocTd. CBOMCTBA KaCaTENbHBIX 2
55 OKpY>KHOCTb, BIIMCAHHAS B yrojl. LIEeHTp OKPY»KHOCTH, 1

BIIMCAHHOW B yroi
56 Ionstue o TMT. Ucnons3zoBanue merona IMT mist 1
JI0Ka3aTeIbCTBA TEOPEMBI O [IEPECEeUCHUNONCCEKTPHC YIIIOB
TPEYroJbHHKA.
57 HUcnonp3oBanue meroga I'MT amns mokazaTenbCTBa TEOPEMBI O 1
MEePECEUCHHHU CePEANHHBIX MEPICHIUKYISIPOB K CTOPOHAM
TPEYroJbHHKA
58 OKpY/KHOCTB, ONMCAHHAsI OKOJIO TPEYrOJILHAKA 1
59 OKpYKHOCTb, BIHCAHHAS B TPEYTOJILHUK 1
60 Bricannas ¥ ONMCaHHAs OKPYKHOCTD 1
61-63 Ilpocrelimme 3a1a4u Ha IOCTPOCHHUE 3
64 KonrponbsHas padora Ned « OKpY»KHOCTb U KPYT. 1
I'eoMeTpUYeCKHE MOCTPOCHHSY
IloBTOpEeHue, 06001IeHHE 3HAHU (44)
65 HauanbHele cBenienus. TpeyroibHuKK 1
66 IMapamwIensHOCTh IPSMBIX 1
67 Konrponsaas pa6ora Ne5 (uTorosas) 1
68 AHanu3 KOHTPOILHON paboTh 1
BeposiTHOCTB M CTAaTHCTHKA
Ne ypoka Tema ypoka KonuuyectBo
4acoB
I'nasa 1. llpencraBiaenHue naHHbIX (74)
1 [IpencraBneHne JaHHBIX B TAOIUIAX 1
2 IMpakTrvecKre BEIMUCICHHUSI 110 TAOIHYHBIM TaHHBIM 1
3 H3Bnevenne v MHTEPIIPETALHS TAOIUYHBIX TAHHBIX. 1
CamocrosrensHas pabora 1o Teme «Tadmumbn
4 [Tpaktiueckas pabora «Tabmupn 1
5 I'padudeckoe npeacTaBiIeHNE TaHHBIX B BHJIE CTOIOYATHIX 1




JarpamMm
6 UreHne 1 IOCTpOeHNE KPYTroBBIX AuarpaMm.lIpumepsr 1
JneMorpaguyeckux auarpamMm. CamoctosTelbHas padoTa 1o
Teme «lnarpaMmbD)

7 [Tpaktiueckas padora «JlnarpamMmmen) 1
I'maBa 2. OnucaTeabHasi cTaTACTHKA (89)
8-9 Uucnossie Habopwl. CpenHee apudMeTHIecKoe 2
10-12 MenuaHna ymcinoBoro Habopa. Y cTOHYMBOCTh MeHaHbl 3
13 [Tpaktnueckas padbora «CpeqHue 3HAUESHHSD) 1
14 HawuGonpmiee n HaumeHsklIee YyuciioBoro Habopa. Pasmax n 1
Jwcnepcus
15 HawuGonb1iee n HanmeHsbIee YuciioBoro Habopa Pazmax n 1
mucnepcust. CamocrosiTenbHas padora o Teme «Pa3max n
JICTIEPCHSD)
I'aaa 3. Cayvaiinas u3MeHUHBOCTH (6 4)
16 Ciayyaiinasi ”3MEHYMBOCTh (IPUMEPBHI) 1
17 Yacrora 3HaueHui B Maccuse. I pynnupoBka 1
18 Yacrora 3HaueHuit B MaccuBe. [ pynmupoBka. CamMocTosiTeIbHAS 1
pabora o Teme «CiyqaiiHassn3MEHYHBOCTh, CPEJHEE 3HAUCHUE)
19-20 I'ucrorpaMmel 2
21 I[Ipaxtuueckas pabora «CiydyaliHas H3MEHYUBOCTb» 1
I'1aBa 4. BBenenue B Teopuio rpagos (44)
22 I'pad, Bepiuna, pedopo. IIpeacrapienue 3a1auu ¢ MOMOIIBIO 1
rpadoB
23 CreneHb (BaJIeHTHOCTh) BepIMHbBL. Yuncio pédep 1 cymmapHast 1
CTENEeHb BEPILHH.
24 Llers 1 k1. [TyTe B rpade. [pencraBienue o cBs3HoCTH rpada 1
25 O0xon rpada (sitnepos nyts) [Ipencrasnenne 00 1

OpPHMEHTUPOBAHHbIX rpadax
I'naBa 5. BeposiTHOCTb M YACTOTA CJOYYAHHOro coobiTHs (44)

26 CiyuaiiHblii OMBIT U CiTydaitHoe coObiTHe. BeposiTHOCTh U 1
4acToTa COOBITHS

27 Ponb ManoBeposATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B 1
IpUpose U obIIecTBe

28 MoHera 1 urpajbHasi KOCTh B TEOPHU BEPOSITHOCTEH 1

29 [paktuueckas padora «Hacrora BbINaAeHHsIOpIIaY 1

I'maBa 6. O6001eHHEe W KOHTPOJIb 3HAHM# (59)

30 [pencTaBneHue qaHHBIX 1

31 OmnwucaTenpHasi CTATUCTHKA 1

32 BeposiTHOCTB clty4aiiHOTrO COOBITHS 1

33 HToroBasi KOHTpoJbHAs paboTa 1

34 AHanu3 KOHTPONbHOM paboTer. O600IIEHNE U CHCTEMATH3aIHSA 1
3HaHUH

Pabouas nporpamma copmupoBana ¢ yderom paboueil mporpammsl Bocnutanus. [lpu
peanu3anuu paboueil mporpaMmbl Ha KaX/JI0M YPOKE OCYIIECTBISIETCS:

- YCTAHOBJICHHE JOBEPUTENIbHBIX OTHOLICHHM MEXJy IeJarorn4eckuM paOOoTHUKOM
U ero oOy4arolMMUCS, CIOCOOCTBYIOIIUX TTO3UTUBHOMY BOCHPUATHIO OOy4aromUMUCS
TpeOOBaHMH M MPOCBO MEeNarorMyeckoro pabOTHMKA, TMPHUBJICYCHUIO HMX BHUMAaHMS
K 00cyx/1aeMoif Ha ypoke MH(OPMaLIK, aKTUBU3AIMK UX TO3HABATEIbHOM JeATEIbHOCTH;

- Mooy aeHue o0yJaroumxcsi coOmo1aTh Ha ypoke OOIIEeNPUHATbIE HOPMBI TTOBE/ICHUS,
IIpaBuJIa oOrieHus co CTapUIMMHU (meraroru4ecKMMHU pabOTHUKAMM)
u CBEPCTHUKAMHU (oOyuarommmucs), MPUHLIUIIBI y4eOHOM JMCLUATUTAHBI

U CaMOOpPraHru3aluu;



- TpHUBIICYCHUE BHUMAHHUS OOyJarOIUXCA K IEHHOCTHOMY acCHEeKTy H3y4aeMbIX
Ha ypOoKax sIBJICHUH, OpraHu3aius uxX paboThl ¢ MOJTy4yaeMOW Ha YpOKE COIHAIbHO 3HAYUMOU
uHpopManeil — WHHUIMHUPOBAHHE €€ OOCYKICHMS, BBICKAa3bIBAaHUS OOYUYAIOIIMMHUCSA CBOETO
MHEHHS 10 €€ TIOBOJTY, BRIPAOOTKH CBOETO K HEH OTHOIICHUS;

- WCTIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHMs y4eOHOro TmpeaMera
gyepe3 JEMOHCTPAIMIO O00yJaromuMcsi TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO MOBEICHHS,
HPOSIBIICHUS YEJIOBEKOJIIOOUS M 100pOCEepAeYHOCTH, Yepe3 MoI00p COOTBETCTBYIOMIMX TEKCTOB
IUTSL 9TE€HUS, 337124 ISl PEIICHUs, TPOOIEMHBIX CUTYaIUi J1si OOCYKJICHUS B KJIacce;

- BKJIFOYCHHE B YPOK HUTPOBBIX MPOIEAYP, KOTOPHIE TIOMOTAIOT MOIEPKATh MOTHBAIHIO
o0yJaromuxcs K MOJy4eHHIO 3HAaHWH, HaJIA)KUBAHHUIO TIO3UTHBHBIX MEKIMYHOCTHBIX OTHOIICHUH
B KJIacce, IOMOTAI0T YCTaHOBJICHHUIO I0OpOXKenaTenbHOM aTMOc(hephl BO BpeMs YPOKa;

- opraHm3anusi medCcTBa MOTHBHPOBAaHHBIX U OPYAUPOBAHHBIX  OOyYarOIIUXCS
Ha/I UX HEYCIEBAIOIIUMHU OJHOKIACCHUKAMH, JAIOIIET0 O0YJaIONIMMCS COIHMATBHO 3HAYUMBIN
OTIBIT COTPYHUYECTBA M B3aMMHOM ITOMOIIIH;

- WHUIMHPOBAHUE W TIOJJIEPKKA HCCIEIOBATEIBCKON NESTETPHOCTH O0yJaroInuXxcs
B paMKax peayM3allii UMH WHIAWBUAYAIBHBIX U IPYIIOBBIX HCCIEIOBATEIBCKUX MTPOCKTOB, YTO
IacT OOydJaromuMmcs BO3MOXKHOCTh TIPHOOPECTH HABBIK  CaMOCTOSITENBHOTO — PEIICHHS
TEOPETUYECKON MPOOIeMBbl, HABBIK T€HEPUPOBAHUS M O(OPMIICHHS COOCTBEHHBIX HJIEH, HaBBIK
YBOXHUTEIBHOTO OTHOIIGHHS K Uy)KUM HaesdM, OQopMIICHHBIM B paboTax ApYyrux
UCCIIeI0BATeNeH, HaBbIK ITyOJIMYHOTO BBICTYIICHUS TIEpel ayAUTOpHEH, apryMEHTHPOBAaHHS H
OTCTaWBaHMS CBOCH TOYKH 3PCHUSL.

[lpumeneHne Ha ypOKe HMHTEPAaKTHBHBIX (opM pabOTBl ¢  OOy4arOUIMMUCS:
MHTEJUICKTYaJbHBIX WIP, CTUMYJIMPYIOIMIMX II03HABATEIbHYI0O MOTHBALMIO OOYYarOIIUXCS;
IMJAKTUYECKOTO  TeaTpa, IJ€  [OJyYeHHble Ha  ypoKe 3HAHUS  OOBITPBIBAIOTCS
B TeaTPAJbHBIX IIOCTAHOBKAX; JUCKYCCHH, KOTOpBIE MIalOT OOYYaromIMMCS BO3MOKHOCTD
NpUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO [MAlOra; TIPYNIOBOW paboThl MM pabOTHI
B Iapax, KOTOpbIe ydaT OOydaromuxcsi KOMaHJHOH paboTe M B3aMMOJCHCTBHUIO C JAPYTUMH

O6y‘IaIOH_II/IMI/ICSI OCYHICCTBJIACTCS MMPU U3YYCHHUU CIICAYIOLIUX TCM:

Auredpa
Kuace Tema Ilepeyenb popM HHTEPAKTUBHOI PadOThI
7 Apudmernueckue  AEHCTBHA € JECATHIHBIME | Y POK-UTpa
JIpoOsMuU
7 Pemenue 3a1a4 ¢ IOMOILBIO CUCTEM YPABHEHUI Mo3srosoit mirypm
7 [onstre pynkunn. I'paduk GyHKINH Ypok - TuCKyccHst




I'eomerpus

Kaace Tema Ilepeyens (popM MHTEPAKTUBHOI PadOTHI
7 [lepumerp u miomans (GUryp, COCTABIEHHBIX W3 | YPOK-UTpa
MIPSIMOYTOJIEHUKOB
7 Briricannas v onvicaHHasi OKPY>KHOCTb MosroBoii mrypm
BepOﬂTHOCTL H CTATUCTUKA
Kaace Tema Ilepeyens (popM MHTEPAKTUBHOI PadOTHI
7 I'paduyeckoe mpencraBieHHe JaHHBIX B BUJAE | YPOK-Urpa
CTONIOYATHIX HarpaMM
7 MoHeTa U urpajibHasi KOCTb B TEOPHH BEPOSITHOCTEN MosroBoii mTypMm
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