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HOACHUTEJBHASA 3AIIMCKA

Anrebpa SBISETCS OJHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA
obecrieuynMBaeT U3Y4YEHUE JAPYrUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYyYHOro, TakK U
T'YMAaHUTAPHOTO IMKJIOB, €€ OCBOCHUE HEOOXOIUMO ISl MPOOJDKEHUS OOpa3oBaHUS U B
MOBCEIHCBHOM >ku3HU. Pa3Butne y oOydarommxcsi HAy4YHBIX MPEJICTABICHUH O
NPOUCXOXKIEHUH U CYIIHOCTH ajreOpanyeckux aOCTpakiui, Crocode oTpaxeHus
MaTeMaTHYeCKOW HayKOW SBJIGHMM W TIPOIIECCOB B TMPHUPOJE M OOIIECTBE, POJIHU
MaTeMaTUYeCKOTO0 MOJCIUPOBAHUS B HAYYHOM IIO3HAHWM W B TPAKTHKE CIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYE€CTB MBIINUICHUS, HEOOXOIUMBIX IS
ajanTallii B COBpeMEHHOM IudpoBoMm obmecTBe. M3ydeHue anreOpbl obOecreuynBacT
pa3BUTHE YMEHHUs HaOmoaaTh, CpaBHMBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIILICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS
U BBIBOJBI, (opMynupoBaTh yTBepxkieHus. OcBoeHHE Kypca anreOpsl oOecreyuBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYyYaloMIMXCS: OHU HCHOJIB3YIOT JEIYKTUBHBIE U
MHYKTHUBHBIE pacCyXJIeHHs, 00001eHne U KOHKPETHU3aI1Io, abCTparupoBaHUe ¥ aHAJIOTHIO.
OOG6yuenue anrebpe mpernosaracT 3HAYUTEIbHBIM 00BEM CaMOCTOSITEILHON JEATEIbHOCTH
oOyyJaromuxcsi, IMOATOMY CaMOCTOSITEIbHOE pElIeHUE 3aJad SBJISIETCS peaau3aiueit
NEATEeIbHOCTHOTO MPUHIIUIIA O0yUYEHUS.

B cTpykType mnporpamMmbel y4eOHOTO Kypca «AureOpa» s OCHOBHOTO OOIIETo
00pa3oBaHHsI OCHOBHOE MECTO 3aHHMAIOT COACPKATCIbHO-METOANYEeCKUE TUHUK: «Hucaa u
BBIUHCIICHUS», «ANreOpanyecKue BRIPAKCHHN, « YPABHCHHS M HEpaBeHCTBa», «DyHKIIUM.
Kaxnas U3 3TUX COAEpKATEIbHO-METOIMUECKUX JTMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX
JIET U3yUYCHHUS Kypca, B3aUMOJICHCTBYSI C IPYTUMU €ro JUHUSAMU. B Xo1e u3ydeHus: yaeOHoro
Kypca OOydJaronuMcsl TPUXOJIUTCS JIOTHYECKH pPacCyXJIaTh, HCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIH S3bIK. B CBSI3M ¢ 3TMM B TIporpaMMmy ydeOHOTO Kypca «Anredpay»
BKJIIOUEHBl HEKOTOPHIC OCHOBBI JIOTWKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX paszjieniax
MaTeMaTU4YECKOro 00pa30BaHMsI W CIOCOOCTBYIOIIME OBJAJECHUIO OOYYaIOIIMMHUCI OCHOB
YHUBEPCAIBHOTO  MaremMaTtuueckoro  sa3bika.  CoaepkaTelnbHOM U CTPYKTYpHOU
0COOEHHOCTBIO yUeOHOTO Kypca « Anredpay SBISICTCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «Yuciaa W BBIYUCICHUSD CIYXKUT OCHOBOM [JIsl NAJIbHEHIIETrO
M3YUYCHHS] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y O0YUAIOITUXCS JIOTUYECKOT'O MBIIIICHHUS,
(GOpMUPOBAHUIO YMEHHUS TIOJIL30BAThCS ~ AJITOPUTMaMH, a TakKKe [MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJISl IOBCEAHEBHOW >KM3HHM. Pa3BUTHE TOHSATHS O
YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs CBSI3aHO C pAIMOHATBLHBIMU U
UPpAMOHAIBHBIMU YUCIIaMH, (POPMUPOBAHUEM MPEACTABICHUM O JEUCTBUTEILHOM YHCIIE.
3aBepIiieHne OCBOSHUSI YUCJIOBOM JIMHUM OTHECEHO K CpeIHEMY 001eMy 00pa30BaHUIO.

Conepxanue JBYX alreOpandyecKux JUHUM — «AJre0Opandeckue BBIpaKEHUS» U
«YpaBHEHHS ¥  HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y  OOYJArOIIHXCS
MaTEeMaTUYeCKOro ammapara, HeOOXOIMMOTO IJisi PelIeHUs 3a71ad MaTEeMaTHUKH, CMEKHBIX
IpeAMETOB M TPaKTHUKO-OPUEHTHUPOBAHHBIX 3ajady. Ha ypoBHe OCHOBHOIO 0OIIEro
oOpa3oBaHUs YYEOHBIM MaTepuan TPYNIUPYETCS BOKPYT pPallMOHAIBHBIX BBIPAXKESHUM.



Anrebpa JIEeMOHCTpUPYET 3HAYE€HHE MaTeMaTHKH KaK S3blKa M [OCTPOCHHS
MAaTEMATUYECKUX MOJICJIEN, ONMUCAHUA MPOLECCOB U SIBIICHUU pEeAIbHOro Mupa. B 3amaum
oOydeHusi anreOpe BXOASAT TaKKe JalibHEiIlee pa3BUTHUE AJTOPUTMUYECKOTO MBILIUICHUS,
HE0OXO0IUMOI0, B YaCTHOCTH, JIJI OCBOCHUSI Kypca MHGOPMATUKHU, U OBJIaJICHUE HABBIKAMU
JIeNyKTUBHBIX paccyxkaeHuil. [[peoOpa3zoBaHne CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpakeHUs1, CHOCOOHOCTEH K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue  (PyHKIUOHAIBHO-TPAQUUECKON JIMHUM HAIEICHO Ha IOJy4YeHHE
oOyJaronMMuUCsl 3HaHUW O (YHKIMSIX KaK BaKHEWIed MaTeMaTH4YeCKOW MOJenu s
OMMCAHUS U MCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJE U OOIIECTBE.
N3ydyenne matepuana crocoOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCS YMEHHUS HCIIOJIb30BaTh
pa3MYHbIE BBIPA3UTENBHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CUMBOJIMYECKHE,
rpaduyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHHUE TMPEACTABICHUA O POJIM MAaTEMaTHUKH B
Pa3BUTHUH LIMBUJIU3AIUU U KYJIbTYPBHI.

CormacHo yuyeOHOMY milaHy B 7-9 kiaccax wu3yyaercs y4eOHbIM Kypc «AnreOpay,
KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3febl coAepkanus: «Hucna u BEIYUCICHUSD,
«AJredpanyecKke BhIPAXKEHUN», « Y PaBHEHUS U HEPABEHCTBA», « DyHKIIMN.

Ha usyuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 yaca
(3 yaca B Henento), B 8 kimacce — 102 ygaca (3 gaca B Hezento), B 9 kiacce — 102 gaca (3 yaca
B HEJETIO).

COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucua 1 BbIYUCICHUSA

Hpobu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXOA OT OJHOW (QOpPMBI 3amucH Apodei K
npyroii. IloHATHE palMOHANIBHOTO 4YHMCHA, 3alMCh, CPAaBHEHUE, YIOPAIOYMBAHHE
paloHaIbHBIX Yncen. ApupMeTnyeckue ASHCTBHS C pallMOHAIBLHBIMU YuciaMu. PemieHue
3a]1a4 U3 peayibHOM MPaKTUKH Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJIbHBIM IOKa3aTelleM: OoNpezesieHue, mpeoOpa3oBaHie BhIPAXKCHUN Ha
OCHOBE OIpEAENICHHUs], 3aUCh 00JbIINX YKcell. [IpoleHTsl, 3anuch TPOLEHTOB B BUIE APOOU
U ApoOu B BUJIE TPOLIEHTOB. TpH OCHOBHBIE 3aJayd HAa MPOLEHTHI, PEIICHHE 3aJad W3
pEAIbHOM MTPAKTUKHU.

[IpuMeHeHrEe NpPU3HAKOB JEIUMOCTH, PA3JI0KEHUE HA MHOKUTEIU HATypAJIbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi U oOpaTHasi IPOMOPLIMOHATIBHOCTH.

AJireOpandecKkue BbIPAKeHUS

IlepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUSA C IIEPEMEHHON. JlomycTUMBIE 3HAUEHUS
nepeMeHHbIX. llpencraBieHne 3aBHCUMOCTH MEXIY BeJIMYMHAMU B BUAE (POPMYJIBL
Boeruncnenus no ¢opmynam. IlpeoOpazoBaHue OyKBEHHBIX BBIPRKEHUN, TOXKIECTBEHHO
paBHBIE BBIpAKEHUS, [TpaBUIIa MpeoOpa3oBaHUs CyMM U IPOU3BEACHUI, IpaBUiIa PaCKPbhITHS
CKOOOK M TIPUBEIEHUS MOJOOHBIX ClIaraeMbIX.



CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEIIEM.

Onnownensl W MHorousieHbl. CreneHb MHorouwieHa. CrnokeHue, BbIYUTAHUE,
YMHOXEHUE MHOTOWICHOB. (DOpMysbl COKpAIIEHHOTO YMHOKEHHS: KBagpaT CyMMbI U
KBagpaT pazHocTH. DopMmyna pa3sHOCTH KBaApaToB. Pa3iokeHWe MHOTO4YIECHOB Ha
MHOKHUTEIIH.

YpaBHeHNs U HEPaBeHCTBA

VYpaBHeHue, KOpeHb  ypaBHEHHUs, TMpaBuja  MpeoOpa3oBaHUS  ypaBHEHHS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHerHOEe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCJIO KOPHEW JIMHEWHOTO YpPaBHEHHS,
pelieHre JTUHEHHBbIX ypaBHeHH. CocTaBlieHHE YpaBHEHMI IO YCIIOBHIO 3adadd. Pemienue
TEKCTOBBIX 33/1a4 C IOMOILbIO YPABHEHHIA.

JIuneliHOe ypaBHEHHE C IByMsl IEPEMEHHBIMU U ero rpaduk. CucreMa ABYX JIMHEWHBIX
YpaBHEHUH C JABYMs NEPEMEHHbIMU. PellleHne cucteM ypaBHEHHUI ciocoOOM MOJCTaHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 33]1ay C MOMOIIbIO CUCTEM YPaBHEHUH.

DOYyHKIUU

Koopaunara toukn Ha mpsmoinl. UucnoBele NpoMeKYTKU. PaccTosHME MExXay IBYMs
TOYKaMH KOOPJAVHATHOU MPSIMOM.

[IpsimoyronbHast cucreMa koopauHat, ocu OX u Oy. AOcuucca U opuHaTa TOUYKH Ha
KOOPJIMHATHOM MiIocKOCTH. [IpumMepsl rpagukoB, 3aganHbiX Gopmynamu. Utenue rpaukos
peanbHbIX 3aBucuMocTeil. llonstue ¢ynkumu. I'papuk ynknuu. CpoiicTBa (yHKUHM.
JIuneiinast ¢yukums, e€ rpaduk. I'padux ¢ynkumm y = |X|. ['padudeckoe perieHne
JIMHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHHUM.

8 KUIIACC

Yuciaa v BIYUCICHUA

KBagpatueiii kopenb u3 uucina. [lonarue o0 uppanumoHaibHOM uuciie. JlecaTuunbie
MPUOJIMIKEHUS UppaIMOHANTBHBIX yncesn. CBoCcTBa apu(MEeTUUECKUX KBaJIPATHBIX KOPHEH U
UX TPUMEHEHHE K MpeoOpa3oBaHUI0 YHUCJIOBBIX BBIPAXKEHUM U  BBIUUCICHUSIM.
JlencTBUTENIBHBIE YHCIIA.

Crernens ¢ 1eJIbIM MoKaszaTesieM U €€ cBoiicTBa. CTaHgapTHas 3aMUCh YHCIa.

AJire0panvecKue BbIPaKeHUs!

KBanparHseiil TpEXUIeH, pa3iiokKEHNE KBAAPATHOIO TPEXWICHA HA MHOKUTENU.

AnrebOpandeckas apo0b. OCHOBHOE CBOWMCTBO anreOpanmyeckod apoou. CroxeHue,
BBIYMTAHUE, YMHOXKEHHUE, JIeJICHUE anreOpandeckux apoOeit. PannonanbHbie BBIpOKEHUS U
uX npeoOpazoBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, hopmyna KopHel KBaapaTHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHMM, CBOASIIMXCS K JUHEWHBIM M KBaapaTHbIM. [Ipocteitmme apoOHO-
palMOHAIbHBIC YPABHEHUS.



I'paduaeckas nHTEpIpETANHSI YPABHEHUH C ABYMS IEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YPaBHEHUH C IBYMs NEpEMEHHBIMU. [IpuMephl pemennss CUCTEM HEJIMHEUHBIX YPABHEHUN C
IBYMS IIEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HucmoBble HEpaBEeHCTBA M HX CBOWCTBA. HepaBeHCTBO € OOHONW IIEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OAHOM mepeMeHHOUW. CHCTeMbI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOyHKIUU

[lonste ¢ynkuuun. OOIacTb OMpENENIeHUS U MHOXKECTBO 3HAUYCHUN (YHKIUH.
CrnocoOsI 3a1aHust QyHKITHA.

I'padux ynkuu. Yrenue cBoicTB pyHkimu mo e€ rpaduky. [Ipumepst rpadukos
(GYHKIMIA, OTpaXKaIOIIUX PEeATIbHBIE MPOIECCHI.

@DYHKIMU, OMUCHIBAIONIUE MPSMYIO U OOpaTHYIO MPOMOPIIMOHATILHBIE 3aBUCUMOCTH, X
rpaduxn. Pyskmun Yy = X2, Y = X3, Y = VX, y=|x|. ['paduueckoe pemenne ypaBHeHH 1
CUCTEM YPaBHECHUM.

9 KUIIACC

Yucia v BBIYUCICHUSA

PaunoHanpHple 4Mcna, UpPpALMOHAIBHBIE YKCIA, KOHEYHblE H  OECKOHEUHbIE
JecATUYHbIE JpoOu. MHOXKECTBO [E€WCTBUTENIbHBIX YHCEN, JACHCTBUTENbHBIE YHUCHA Kak
OeCKOHEUYHbIE JIeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JCHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSMOU.

CpaBHeHHE EUCTBUTENIbHBIX YHCEI, apU(PMETUUECKUE IEUCTBUS C AEHCTBUTEIbHBIMU
YU CJIAMU.

Pa3mepbl 00BEKTOB OKPYXkAIOIIEr0 MHUpPA, JJIUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM
MHpE.

[TpuOmmk€HHOEe 3HAaYEHHE BEJIMYMHBI, TOYHOCTh MpuOIMmKeHus. OKpyIJieHne YHuCell.
IIpuknaka 1 OLEeHKA pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIIUXCA K IUHEUHBIM.

KBanparHoe ypaBHenue. Pemenune ypaBHEHMH, CBOISIIMXCA K KBaJIpPaTHBIM.
buksanpatHoe ypasHeHue. [Ipumepsl perieHnst ypaBHEHUN TPETbEH U YETBEPTOU CTENIEHEUN
PAa3JIOKEHUEM HAa MHOKHUTEIH.

Pemienne  npoOHO-pallMOHANIBHBIX  yYpaBHEHUM. PeleHue  TEKCTOBBIX  3ajaad
anredpandecKuM METOIOM.

VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMH U €ro rpaduk. Pemenne cucrteM ABYX JTHMHEWHBIX
YPaBHEHUU C IBYMs IEpeMEHHBIMU. Pelienue cucrem IByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHENHOoE, a Ipyroe — BTOpOil cTenenu. I'paduueckas HHTEpIpeTalysl CUCTEMbl YpaBHEHUM
C ABYMS IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 337124 aare0OpanyeckKuM CrocoooM.



UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienue MHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PelmeHne crucreMm JIMHEWHBIX
HEPaBEHCTB ¢ OJAHOM nepeMeHHoil. KBangpaTHble HepaBeHcTBa. ['paduueckas nHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DOyHKIUU

KBanpatuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapaGosa, KoopAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUHU 1TapaloJIbI.

I'padukn Gpyrxumit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , 1 ux cBoiicTBa.

Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOTPECCHHU

[lonsiTME  YKMCIIOBOM  TOCJIENOBATENBHOCTU.  3aJaHHE  IOCJEI0BATEIbHOCTH
pEKYppeHTHOH (opmynoi U popmysoil N-ro yieHa.

Apudpmernueckass U reomerpuueckas nporpeccur. ®Dopmynbl  N-ro  4neHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPeECCHii, CyMMbI IIEPBBIX N YJICHOB.

N300paxeHne 4ieHOB apu(PpMETHUECKON U T€OMETPUUYECKON MPOTPeccCHil TOUYKaMu Ha
KOOPJIMHATHOM IUIOCKOCTH. JINHEMHBIN U SKCIIOHEHIUAIBHBIN pOCT. CII0XKHBIE POLIEHTHI.

PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOT'O KYPCA «AJITEBPA»
HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS TIPOrpaMMbl Y4eOHOTO Kypca «Auredopa»
XapaKTEePU3YyIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEPECA K MPOIUIOMY M HACTOALIEMY POCCUHMCKOM MaTE€MaTHKH,
LIECHHOCTHBIM OTHOIICHUEM K JOCTHMIKEHHUSIM POCCHUUCKHUX MATEMaTHKOB M POCCHHCKOUN
MAaTEMATUYECKOM WIKOJIbI, K MCIOJb30BAHUIO AITHUX JOCTWKEHUW B JPYrHX HayKax H
MPUKIAAHBIX cdepax;

2) rpaxIaHCcKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TIpakJIaHWHA W peaju3alli e€ro Ipas,
MIPEJICTABICHUEM O MaTeMaTUYeCKUX OCHOBax (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD,
SIBJICHUHM, TIPOLIEAYP TPaKIaHCKOTO 00I1ecTBa (Hampumep, BHIOOPHI, OIIPOCHI), TOTOBHOCTHIO
K OOCYXIEHUI0O OTHYECKUX TMPOOJIeM, CBA3AaHHBIX C MPAKTUYCCKUM MPUMEHEHUEM
JOCTUKEHUW HAyKH, OCO3HAHMEM BaXHOCTM MOPAJIBbHO-3TUYECKUX TMPUHIIUIIOB B
NESITEIIbHOCTU YYEHOTO;

3) TPy10BO€ BOCIIUTAHME:

YCTaHOBKOM HA aKTMBHOE y4YaCTHE B PEUIEHUM IMPAKTUYECKUX 3a]1a4 MAaTEMaTUYECKOU
HAIPaBJICHHOCTH, OCO3HAHUEM BAaKHOCTH MAaTEMAaTHUYECKOTO0 OOpa30BaHUS HAa MPOTSIKECHUU
BCEU KU3HU IS YCTIENTHOW TPO(EeCCHOHATBHOMN NEeATeTbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HaHHbIM BBIOOPDOM M TIOCTPOCHHUEM HWHIWBHUIYAIbHOW TPAEKTOPUHU
o0pa3oBaHMsI W >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB MU OOIIECTBEHHBIX
MOTPeOHOCTEM;



4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUSATHUIO MAaTEMaTHYECKUX
OOBEKTOB, 3ajay, pEUIEHUH, pacCyXACHHH, YMEHHUI0O BUAECTb MaTEeMAaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTALMEN B JIEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUs 4YEJIOBEKa, HPUPOJBl M OOIIECTBA, MOHUMAHUEM
MaTeMaTUYECKON HayKH Kak c(epbl YelIOBEUECKOM NEATEIbHOCTH, 3TANOB €€ PAa3BUTUS U
3HAYUMOCTU JUIsI Pa3BUTHs LUBWIM3ALMM, OBJAQJCHUEM SA3BIKOM MATE€MaTUKU U
MaTeMaTUYECKOM KYJIbTYpOH KakK CpEJICTBOM IO3HAHHS MHPA, OBJIAJCHHEM MNPOCTEHIIMMHU
HaBBIKAMH HCCIIEIOBATENbCKOM IESITEIbHOCTH;

6) ¢usnyeckoe BocnmuTaHMe, (POPMHUPOBAHME KYJBTYPbl 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO NPHUMEHSATh MAaTeMaTHYECKUE 3HAHUS B MHTEpeEcax CBOETO 3J0POBbS,
BEJICHUA 3710pOBOro 00pa3a KU3HU (340pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI
U OT/bIXa, peryJisipHas (pusndyeckas akTUBHOCTD), COOPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHUH,
IPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TaKOI'o K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

OpUEHTAallMel Ha MPUMEHEHHE MAaTEMaTUYECKUX 3HAHUM JIs1 pelIeHus 3a/1a4d B 001acTH
COXPaHHOCTH OKpYXKalolen cpeibl, MIaHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOKHBIX
NOCIEACTBUM ANl OKpYXKaroulell  cpelpl, OCO3HaHMEM TJI00albHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MTyTEeH UX PEIICHHUS;

8) ajanTanusa K U3MEHSIOIMMCH YCJIOBHSAM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO ACSITENbHOCTh, B TOM YUCJIE YMEHHE YUUTHCS
y JIpYyrux Jojed, npuoOpeTatb B COBMECTHOHM J€ATEIbHOCTH HOBBIE 3HAHUSA, HABBIKM U
KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HaHUM, B TOM uucie (HOpMyIUPOBATH
UJEU, TOHATUA, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUAX, B TOM YMCIE PAaHEEe HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIUTHI COOCTBEHHBIX 3HAHUI W KOMIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYAaIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh MIPUHUMAEMBIE PEILICHUS U
nencTBud, GOpMyIUpOBaTh U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Ba3oBble Jijornyeckue aeiicTBHA:
e BBIBIATH M XapPaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMaTUUYECKUX
00BEKTOB, MIOHATHA, OTHOIICHUA MEXTy TTOHATUAMHU, (POPMYIUPOBATH ONIPEICICHUS



MOHSTH, YCTAaHABINUBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIINKM, OCHOBAHUS IS
00001IEeHNS U CPaBHEHUS], KPUTEPUH MTPOBOAMMOIO aHAJIHN3a;

BOCIPUHUMATh, (OPMYIMPOBATH U MPeoOpPa30BbIBATh CYKJICHUS: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHUBOPEYMS B
(dakTax, MaHHBIX, HAOMIOACHUSIX M YTBEPXKICHHSX, MpEAsiaraTb KPUTEPUH Jis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeJ1aTh BBIBOJIbI C UCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, I€YKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIIOUE€HUH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

pazOupaTh JOKa3aTeabCTBA MATEMAaTHYECKUX YTBEPKACHUN (mpsAMbIE W OT
MPOTUBHOTO),  NPOBOAUTH  CAMOCTOSITEIBHO  HECJIOXHBIE  JJOKA3aTesIbCTBa
MaTeMaTUYeCKUX (PaKTOB, BBICTPAaWBaTh apryMEHTAIMI0, NPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATh CHOCOO perieHus y4eOHOM 3amauu (CpaBHHUBAaTh HECKOJBKO BapHAHTOB
penieHus, BbIOMpaTh HaumOoyiee TNOAXOMAIIMA C YYETOM  CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBarejLbCKue 1eCTBUSA:

UCIIOJIb30BaTh  BOMPOCHI  KAaK  MCCIENOBATEIbCKUNM WHCTPYMEHT  TO3HAHUA,
GopMynMpoBaTh  BONPOCH,  (DUKCUPYIOIIME  NPOTUBOpEYHE,  IpoOIemy,
CaMOCTOSATENIbHO YCTAHABJIMBATh MCKOMOE W JaHHOE, (OPMUPOBATh THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJUTH MO CaAMOCTOSATEILHO COCTABICHHOMY TUIAHY HECJIOXKHBIM JKCIIEPUMEHT,
HEOOJIbIIOE HCCIIEOBAaHUE IO YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00bEKTa, 3aBUCUMOCTEH O0BEKTOB MEXKAY COOOI;

CaMOCTOSITENIbHO  (pOpMYJUPOBaTH OOOOIIEHUST U BBIBOJLI IO pe3yjbTaTam
NPOBENEHHOTO  HAOMIONIEHWs,  MCCIEJOBaHUS,  OICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE TIpoliecca, a TakKKe  BBIJIBHTATh
IIPEITOI0KEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIINH, TAHHBIX, HEOOXOIUMBIX
JUTSI peIIeHUs 3a1a4H;

BBIOMPATH, aHAJTM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(DOPMAITHIO
Pa3IUYHBIX BUIOB ¥ OPM IPEICTABICHHS,

BbIOWpaTh (opMy mpencTaBieHus HWHPOPMAIMM W WIUTFOCTPUPOBATH pEIIacMbIe
3a/1auu CXeMaMu, TuarpaMmmMamMu, HHOU rpauKkoi U MX KOMOWHAIIUSIMU,

OIICHWBATh HAAEKHOCTH MH(POPMAIMH IO KPUTEPUSIM, MPEAJIOKEHHBIM YIUTEIIEM
W c(HOPMYJIUPOBAHHBIM CAMOCTOSITEIHHO.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATL H (bOpMYJ'H/IpOBaTB CYyXKIACHNA B COOTBCTCTBHMU C YCIOBUAMU U
nersiMu 06H_[6HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpa’KaTb CBOKO TOYKY 3PCHHUA B YCTHBIX



M TIMCbMEHHBIX TEKCTaX, JaBaTb MOACHEHHS MO XOJIy PpELICHHs 3a7ayH,
KOMMEHTHPOBATH MOJIYYEHHBIN pe3yibTarT;

e B XoA€ OOCYXIEHHUS 3a/JaBaTb BOMNPOCHl IO CYIIECTBY OOCYXJAaeMOH TEMBI,
po0JIeMBbl, pelaeMoi 3a1a4u, BbICKa3bIBaTh UEH, HALIEIICHHBIE HA TIOUCK PEIICHNUS,
CONOCTABISAITh CBOM CYXIEHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JHAJIOTA,
oOHapyXHBaTh pa3ilude M CXOACTBO TO3MUIMI, B KOPpPEKTHOU (dopme
(opMyIHMpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

e IIPEACTaBIATH PE3YJbTAaThl PELICHUS 3aJadyM, OHKCIEPUMEHTa, HWCCIEI0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpPATh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEN ayIuTOPHUH;

e TIOHMMAaTh W MCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHAMBUAYAJIbHON pabOTHI
IPU pPelICHUU Y4eOHbIX MaTeMaTHUECKUX 3a7ay;

e IIPUHUMMATH LE€JIb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATh OpPraHU3aLUIo
COBMECTHOI pabOThl, pacHpelnensiTh BUAbI padOT, JOrOBAapUBATHCA, OOCYXKIATh
MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e yYacTBOBaTh B TIpYNIOBBIX (opmax padoTel (0OCyXkaeHHs, OOMEH MHEHHSIMH,
MO3TOBbIE IITYPMBbI U JIPYTHUE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH
CBOM JIEUCTBUS C APYTMMU YJIE€HAMU KOMaH/bl, OLICHUBATh KAYECTBO CBOErO BKJIA/a
B O0mMI MNOpPOAYKT MO KpUTEpPUSIM, CHOPMYJIMPOBAHHBIM  YYAaCTHUKAMHU
B3aUMOJEHCTBHS.

PerynsiTuBHbIC YHHUBEpPCAJIbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusamnus:

e CaMOCTOSITENIBHO COCTaBJIATH IIJIaH, AJITOPUTM PEIICHMs 3aJadd (MJIM €ro 4acTh),
BBIOMpATh CMOCOO peleHuss C YYETOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMeHTUPOBATh U KOPPEKTUPOBATH BapUAHThl PEHIEHUH ¢ YUETOM
HOBOM HH(pOpMAaIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e BIQJIETh CHOCOOAMU CaMOMNPOBEPKH, CAMOKOHTpPOJS Mpolecca M pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOH 3a1auu;

e TMpPEABUAETh TPYAHOCTHU, KOTOPhIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3a/1ayH,
BHOCHUTb KOPPEKTHUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX 00OCTOSITENIbCTB, HallIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLECHMBATh COOTBETCTBHE pE3yJibTaTa JESITEIbHOCTU IIOCTaBJIECHHOM UEenu U
YCIIOBUSM, OOBACHSTh MPUUYMHBI TOCTUKEHUS WM HETOCTUKEHUS 1IeJId, HAXOAUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy oOydenus B 7 kJjacce 0Oy4aromIMiiCs MOJYyYUT CIEAYIOLIUE IMPEAMETHBIC
pE3yNbTATHL:
Yucia 1 BbIYUCICHUSA



BoimonHsaTe, coueTass yCTHbIE M MHCbMEHHBIE MPUEMBI, apu(MeTHYECKue NEHCTBUS C
pauMOHAIBHBIMUA YUCIIAMM.

Haxonuth 3Ha4YeHMs] YHUCIOBBIX BBIPAKEHHUM, MPUMEHATH PAa3HOOOpa3HbIE CIOCOOBI U
npuéMbl BBIYMCIICHUS 3HAYEHUU APOOHBIX BBIPAKEHUH, COAEpKaIIMX OOBIKHOBEHHbBIE U
JECATUYHBIE JPOOH.

[lepexomute OT onHOM ¢OpMBI 3amucu 4YHCeNl K JApyrod (mpeoOpazoBHIBATH
JECATUYHYIO JIpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B YAaCTHOCTU B
OCCKOHEUHYIO JICCSITUIHYIO JPOOB).

CpaBHUBATH U YNIOPSAI0YUBATH PALMOHAIIBHBIC YUCJIA.

OKpyTasTh yucnIa.

BbBINONHAT, NPUKUAKY W OLEHKY pE3yJbTaTa BBIYMCICHHH, OLICHKY 3HA4YeHHM
YUCJIOBBIX BBIPAKEHUW. DBBINOMHATE JEHCTBHA CO CTENEHSAMHM C HaTypaJbHBIMU
IIOKAa3aTeIIMH.

[IprMeHATh MPU3HAKK IETMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemare mpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4d, CBA3AHHBIE C OTHOILICHHEM BEJIMYMH,
MPOMOPIUOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, UHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS
3aJa4 ¢ y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUS

Hcnonb3oBarh anreOpanvyeckyrd TEPMHUHOJOTHIO M CHUMBOJIMKY, NPUMEHATH €€ B
Mpoliecce OCBOEHUS yueOHOro MaTepHala.

HaxoauTh 3HaueHus1 OyKBEHHBIX BbIPAKEHUH MPU 3aJJaHHBIX 3HAUCHUSAX MEPEMEHHBIX.

BoinmonHsATe mpeoOpa3oBaHUs LIEJOTO BBIPAXKEHHUS B MHOTOWIEH MPHUBEACHUEM
MOI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpINONMHATE yMHOKEHME OJHOWIEHA HAa MHOTOWIEH M MHOTOYJIEHAa Ha MHOTOYJIEH,
MPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOYKUTEIN C MOMOIIBIO BBIHECEHUS 3a
CKOOKM  OOIIEro MHOXHUTENsS, TPYNIUPOBKK  CIAaraéMbIX, MNpPUMEHEHUs GopMy
COKPAILLIEHHOI'O YMHOXKEHHS.

[IpuMeHaTh TpeoOpa3oBaHUs MHOTOWIECHOB JJIs PEIIECHUS pPa3jIMYHbIX 3aJad W3
MaTE€MAaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

HUcnonws3oBaTh  CBOWCTBA CTENEHEW C  HATYpPAIBHBIMH  ITOKA3aTENsIMM IS
peoOpa30BaHUsI BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTp nuHelHbIE YpaBHEHUS C OJJHOW IIEPEMEHHOU, IPUMEHSS PABUJIA IIEpEeX01a OT
MCXOJITHOTO YpPaBHEHMSI K PABHOCWIBHOMY eMy. IIpoBepsTh, ABISIETCS JIM YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckre METOIbI MIPHU PEIICHUN JTUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TogOupate npuMepsl map 4yuces, SBJISIOMMXCS PEIICHHEM JIMHEHMHOTO0 YpPaBHEHHUS C
IBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TIUIOCKOCTH TpadUK JIUHEHWHOTO YypaBHEHUS C JIByMs
MEPEMEHHBIMHU, MOJIb3YACH TPaUKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHS.



Pemare cucTeMbl IByX JMHEHWHBIX YPABHEHUU C ABYMsS IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBisATh M penlaTh JUHEHHOE ypaBHEHUE WIA CUCTEMY JMHEHMHBIX YPaBHEHHU IO
YCIIOBHIO 33Ja4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1auyl IOJyYE€HHBIN
pe3yJbTar.

DOyHKIUU

N300paxaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HWHTEPBaJbl, 3aIllMCHIBATh YHCIOBBIE IPOMEXKYTKH Ha
aredpanveckoM si3bIKeE.

OtMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpPJMHATaM, CTPOUTH
rpaduku TuHENHbIX QyHKUUA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MOMOIIBIO (DYHKUMNH H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMU:
CKOpOCTb, BpEM, PACCTOSHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTbD, IIPOU3BOIUTEIILHOCTD, BPEMS,
00BEM pabOoTHI.

Haxonuthb 3HaueHHne PyHKIMU IO 3HAUECHHIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod npeacTaBieHus U aHaau3a nHGOpMaIuy, U3BJIeKaTh U
MHTEPIPETUPOBATh UH(POPMALINIO U3 TPaPUKOB pealIbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K konny oOyuenus B 8 kjacce oOydaromuiics NOJYYUT CIEAYIOLIUE IMPEAMETHBIE
pPEe3yJIbTaTHI:

Yucaa v BBIYUCICHUSA

Hcnonb30BaTh HayaJbHBIE MPEIACTABICHHUS O MHOYKECTBE IEUCTBUTEIBHBIX YMCEI IS
CpPaBHEHHUS, OKPYIJICHUS W BBIYMCICHUH, N300paXkaTh JEHCTBUTENbHbIE YKCIA TOYKAaMH Ha
KOOPJUHATHOM MPAMOM.

[IpuMeHATh MOHATHE ApUPMETHUECKOTO KBAAPATHOIO KOPHSA, HAXOAWTH KBaJpPATHBIC
KOpDHHU, MWCHOJB3ysd IMpU HEOOXOJUMOCTH KAJIbKYJSTOpP, BBINOJHATh MPEeoOpa3OBaHUs
BBIPAKECHUH, COJEPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEU.

Hcnonp30BaTh 3anucu OONBIIMX U MajbIX YHCE C MOMOIIBIO JECATUYHBIX ApoOel U
crernenen uncina 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHATh MOHSATHE CTENEHU C IEJIbIM TOKa3aTesieM, BBINOJHATH MPeoOpa3oBaHUs
BBIPAXEHNN, COAEPIKAILIMX CTEIIEHH C LEIBbIM MOKA3aTEJIEM.

BbINONMHATE TOXKIECTBEHHBIE NMPEOOPa30BaHMsI PallMOHATBHBIX BBIPAKEHUH HAa OCHOBE
MpaBuJjI ICUCTBUI HAJl MHOTOWIEHAMH U alNreOpanyecKUMH IPOOSIMH.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIU.

[IpumensTh TnpeoOpa3oBaHUsl BBIPAKEHUN JJIs pEIICHUS Pa3MYHbIX 3a1ad U3
MAaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIBHOU NPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHelHbIe, KBaIpaTHBIC YPABHEHUS U PALIMOHAIIBHBIE YPABHEHUS, CBOASIIMECS
K HAM, CUCTEMBI JIBYX YPAaBHEHHH C JBYMS NIEPEMEHHBIMU.

IIpoBOAUTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YUCJIE
C MpPUMEHEHHEM TpapUUeCcKUX MpEeACTaBIeHUN (ycTaHABIUBATh, UMEET JH ypaBHEHUE WJIH
CUCTEMA YPaBHEHUI PELLIEHUSs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).



[lepexonuth OT cioBeCHOW (POPMYIHPOBKM 3a7auu K €€ anredpanyeckoil Mojenu c
IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMBl YPaBHEHWM, HWHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MTOJTYyYEHHBIA PE3YJIbTAaT.

[IprMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB JMJISI CpPAaBHEHHS, OLIEHKH, pEIIaTh
JUHEWHBIC HEPAaBEHCTBA C OJIHOM TMEPEMEHHONW W WX CHCTEMBI, N1aBaTh T'PaPUICCKYIO
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[lonumate ¥ HUCHONB30BaTh (YHKIMOHAIbHBIE TIOHSATHS W  SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE 00O3HAUYEHUS), ONPEEIATh 3HaUYeHuEe (PYHKIUMU MO 3HAYEHHUIO apryMEHTa,
OTIpE/IETISATH CBOMCTBA (DYHKIIMU TIO €€ TpaduKy.

Ctpouts rpaduku 31eMeHTapHbIX (QYHKIMA BUIA:

y = kix,y = x2,y = x3,y = x|, y = VX, OEcHIBaTh CBOMCTBA YHCIOBOI (YHKIMH II0 &
rpaduky.

K konny oOyuenus B 9 kjacce oOydaromuiics NOJYYUT CIEAYIOLIUE IMPEAMETHBIE
pPE3yJIbTaTHI:

Yuciia v BIYMCICHUSA

CpaBHMBATh U YIOPSOYUBATH PALIUOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA.

BoinonuaTe apupmMernueckue NEiCTBUS ¢ pallMOHATIBHBIMU YHCIIAMU, COUYETasi YCTHBIE
Y TUCbMEHHbIE IPUEMBI, BBITIOJIHATD BHIYUCIICHHS C UPPAMOHAIBHBIMU YUCIAMH.

HaxomuTe 3HaueHus creneHerd ¢ LENbIMA TMOKAa3aTesIMA W KOPHEM, BBIYUCIISTH
3HAYEHUS YUCITIOBBIX BBIPAKECHHI.

OKpyTasaTh NEHCTBUTEIBHBIE YWCIIA, BBINOIHATH NPUKUIKY PE3yJIbTaTa BBIYMCIICHHM,
OLICHKY YMCJIOBBIX BBIPAKEHU.

YpaBHeHMs U HEPABEHCTBA

Pemlare nuHENHBIE W KBaJApaTHBIE YPABHEHHWS, YPABHEHUWS, CBOMSIIMECS K HUM,
npocteiire ApoOHO-palMOHANbHBIE YPABHEHUS.

Pemate cucreMsl JBYX JIMHEWHBIX YPAaBHEHUHU C IBYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBJSETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3a/layu anreOpanvyeckuM CHOCOOOM C TMOMOIIbIO COCTaBJICHUS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBoaNTE MpOCTENIINE UCCIAENOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCIIE
C MPUMEHEHHEM TpapUUeCcKUX MpeACTaBICHUN (yCTaHABIUBATh, UMEET JU ypaBHEHHE HIIU
CUCTEMa YpaBHEHUI pelIeHus1, €CIM UMEET, TO CKOJIBKO, U TTpoyee).

Pemate nuHelHble HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHHE
HEPABEHCTB HA YMCIIOBOM NPSAMOM, 3aIIUCHIBATh PEMIEHNUE C IOMOLIBIO CUMBOJIOB.

Pemare cuCTEMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIICHWE CHUCTEMbl HEPAaBEHCTB HA YHCIOBOMN
IPSAIMOM, 3aMMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUHN PA3JIMYHbIX 33/1a4.

DOyHKIUU



PacrioznaBate  GyHKIMM ~ HM3y4eHHBIX  BUAOB.  llokaspiBaTh  CXE€MaTHYECKH
pacnojokeHue Ha KOOPAWHATHOM TUI0CKOCTU TpadukoB GpyHkimid Buaa: y = kx,y =kx + b,y
= kix, y =ax2 + bx + ¢,y =x3,y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K03 (UIIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth 1 U300pakaTh CXEMaTHUECKHU IpaUKU KBAAPaTUUHBIX (PYHKLNH, ONUCHIBATD
CBOMCTBA KBaJAPAaTUYHBIX (PYHKLMI IO UX rpauKam.

Pacrio3naBaTe KkBaApaTU4Hylo (QYHKIUIO 10 (Qopmyse, TPUBOJUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peadbHON KU3HU, PU3UKU, TEOMETPHUH.

YucaoBble N0OCTE0BATEIBLHOCTH W IPOrPecCUM

Pacnio3naBaTh apu(MeTHYeCKyl0 M T'€OMETPHUUYECKYI0 NPOrpecCMd MpU Pas3HbIX
Croco0ax 3aaHusl.

BBINONHATE BBIYMCICHUS C UCIIOJIb30BaHUEM (DOpMYJT N-TO ujieHa apu(PpMETUYECKON U
r€OMETPUYECKON IPOIPECCHUIA, CyMMBI IIEPBBIX N YIECHOB.

N3006paxaTh 4iaeHbl IOCIEI0BATENBHOCTH TOUKAMHU Ha KOOPAUHATHON TUIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHCIOBBIMHM IIOCJIEAOBATEIBHOCTSMH, B TOM YHUCIE
3a/1ayy U3 peaNbHON KU3HHU (C UCIOJIb30BAHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgposbie
Ne /i P Kourpoabnsie IIpakTuueckue (ipp )
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BerunciieHus. PalinoHanbHbie 5 1 bubnuorexa [IOK
qyucia https://m.edso0.ru/7f415b90
bubnunoreka LIOK
2 AZreOpaneCcKue BLIPAKCHHA 4 . https://m.edso00.ru/7f415b90
bubnunoreka LIOK
3 ¥ paBHCHHUS  HEPABEHCTBa 2 L https://m.edso0.ru/7f415b90
bubnunorexa LIOK
4 Kooppwtratet u rpaguici. Gymkimm 4 L https://m.edso0.ru/7f415b90
bubnmnorexa LIOK
> Tostopenne 1 0boduerte . . https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 17 5 0
8 KUJIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne ni/m P Konrtpoubnbsie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnmnorexa LIOK
1 Yucna n Berunciienus. KBagparasie KopHU 2 https://m.edsoo.ru/7f417af8
5 Ywucna u BerauciacHusa. CTEIICHD C [EIbIM 1 bubnunoreka LIOK
MoKa3areyieM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BhIpaKEeHHUS. 1 1 bubnuorexa [IOK

KBanpathslii TpéxuneH

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

4 Anrebpanueckue BhIpaKEeHUS. 3 1 bubnuorexa [IOK
AnrebGpanueckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 1 bubnmnoreka HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI bubmmoreka [JOK
6 . 2
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
7 .H 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
8 DyHKui. OCHOBHBIE NOHSATHS https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
o DyHicuui. THCIOBBIC pyHKLHH https://m.edsoo.ru/7f417af8
bubnuoreka [{OK
10 I1 600 1
OBTOPEHHE T ODODICHHE https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 5 0
9 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB 1 TeM uudpoBbIe
Ne n/m P Kontponbnsie IIpakTnyeckue (mudp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 Uucna u BeruncieHus. J{elicTBUTENbHBIE 4 bubnuotexa [JOK
qucia https://m.edso00.ru/7f419d08
9 YpaBHEHHs 1 HEPABEHCTBA. Y PAaBHEHHUS C 3 1 bubnmoreka [JOK
OJIHOW ITEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 5 1 bubnmoreka [JOK
YpaBHEHUNU https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBencrsa 2 1 https://m.edsoo.ru/7f419d08
5} OyHKIUU 2 1 bubnmoreka [JOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

https://m.edsoo0.ru/7f419d08

I‘II/IC.]'IOBBIC I10CJIICA0OBATCIBHOCTHU 3 BH6HHOTeKa HOK
A https://m.eds00.ru/7419d08
[ToBTOpenue, o6o0IICHNE, CHUCTEMATH3AIUS 1 bubmumoreka [IOK
3HAHUN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Hara uudgposbie
Nen/m | Tema ypoka KonTpoabubie IIpakTuueckue
Bcero U3y4YeHHsi  oOpa3zoBaTeJIbHbIE
padoThI padoThI
pecypcsbl
1 [ToHsiTHE panMOHANBEHOTO YUCIIa 1
Apudmerndeckue 1eHCTBHS C
5 panroHanbHBIMU unciaMu. CpaBHEHHE, 1
YIIOPSIOYNBAHHUE PALMOHATBHBIX YHCEIL.
CrerneHb ¢ HaTYpaJbHBIM IIOKa3aTeIeM
3 Pemenune ocHOBHBIX 3a/1a4 Ha JpooOH, 1
MPOIICHTHI U3 PEATBHON MPAKTHKH
[Tpu3Haku AETUMOCTH, Pa3IOKEHHS Ha
4 MHOXHTEIHN HaTypajbHbIX YKcenl. PeanbHble 1
3aBHCUMOCTH
5 [Tpsmas 1 oOpaTHast MPONOPLUOHATBHOCTH 1
5 KonTposnbnas padbora no teme 1 1
"PanmonanpHele yncna'
BykBennsie BoipaxkeHus. [lepemeHHbIe.
7 JlomycTumble 3HaUEHHSI TePEMEHHBIX 1 bubmmorexa LIOK
Y P ' https://m.edsoo.ru/7f41feec
Dopmysl .
[IpeobpazoBaHne OyKBEHHBIX BBIPAXKEHUH,
8 packpeITHEe CKOOOK U PUBEACHUE MOA00HBIX 1
CJIaraeMbIX.
CBolicTBa CTENEHH C HATYPATbHBIM
nmokasaresieM. Muorodiess! .CoKeHue,
bu6mmoreka [IOK
9 BBIYUTAHNE, YMHO)KEHUE MHOTOYJICHOB. 1

DopMyJIbl COKPALLIEHHOTO YMHOXKEHUS.
PaznoxeHne MHOTOYJIEHOB Ha MHOKHUTEIH.

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f421382

10

11

KonTtponbHas pabora o Teme
"AnreOpanyeckue BbIpaxeHus"

YpaBHeHue, npaBuiia npeoOpazoBaHus
YPaBHEHUS1, PABHOCWIIBHOCTb YPABHEHUM.
JInHeHOEe ypaBHEHUE C OJJHOM ITIEPEMEHHOM,
peleHue IMHENHBIX ypaBHEHUH. Penenue
3a71a4 C MOMOILbIO ypaBHEHUH. JIuHeliHOoe
YpaBHEHUE C ABYMsI [IEPEMEHHBIMU U €T0

rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f42432a

12

Cucrema /1ByX JUHEHHBIX YPaBHEHUH €
JIBYMsI IepeMeHHbIMU .Penienne cuctem
YpaBHEHUU.

KonTpomnbHas padora o Teme "JInHeHHbIC
ypaBHeHuUs"

bu6mmoreka [IOK
https://m.edsoo.ru/7f42836¢

13

14

15

Koopaunara Toukn Ha npsiMoit. Yuciaossle
IIPOMEKYTKH. PaccTosiHne MeX 1y 1ByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

IIpssmMoyrosbHas cucTeMa KOOpAMHAT Ha
riockocTH IIpumeps rpadukoB, 3aJaHHBIX
dopmynamu. UteHue rpa@uKoB peanbHbIX
3aBHCHMOCTEH

[onsarue ¢pynkuuu. ['paduk pyHkuuu.
CgoiictBa ¢pyHkuuid. JIuneitnas ¢pyHkuus.
[TocTpoenue rpaduka TuHEHHON (YHKIIUHA.

I'paduk dyskmm y =[x.|

bubmuorexa [JOK
https://m.edsoo.ru/7f41de76

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ea24

bubmuorexa [JOK
https://m.edsoo.ru/7f41ef06

16

KonTtponbHas padora no teme "KoopauHatel
u rpaduku. OyHKIIAN"

17

IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB
Kypca 7 kiacca, 0000IIeHe 3HAaHHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f429c6c



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f429c6c

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
Hara uudposbie
u3yueHusi oOpa3zoBaTe/ibHbIe

pecypchbl

KBanpatnslit kopenb u3 yncina. [louarue o0
HWppalMOHAIIBHOM 4YHciie. [lecaTuunbie
MPUOTKCHUS UPPATUOHATIBHBIX YHCE.
JlelicTBUTENbHBIC YHCIA.

CpaBHEHME IEUCTBUTEIBHBIX YHCEIL.
Apudmerrndeckuii KBaJpaTHBII KOPCHb.
VYpaBuenue Buaa X*> = a. CBoiicTBa
apu(pMETUYECKUX KBAJIPATHBIX KOPHEH.
[IpeoOpazoBaHme YUCTOBBIX BHIPAKECHUH,
coJiepKalmx KBaapaTHbie KopHU. CTerneHb
C LIEJIBIM MTOKA3aTeNIEM.

bubmuoreka [{OK
https://m.edsoo.ru/7f42d452

CrannmapTtHas 3anuch yncia. Pazmepsr
00BEKTOB OKpY’Karolero Mupa (ot
OJIEMCHTAPHBIX YaCTUI[ 1O KOCMHUYCCKHUX
00BEKTOB), JUIUTEIBHOCTH MPOIIECCOB B
oKpy>katomieM mupe. CBOWCTBa CTENIEHU C
LEJIBIM MTOKa3aTesIeM.

but6mmorekxa [IOK
https://m.edsoo.ru/7f436098

KBagparsslii Tpéxunen. Paznoxenne
KBaJIpaTHOTO TPEXWJIEHA HA MHOKHUTEIH.
Kontponbras paboTa mo temam
"KBanpatnsle kopHu. CTeneHu.
KBanpatsslii TpexusneH"

Anrebpandeckas q1po0b. JlomycTumblie
3HAYCHUS TICPEMCHHBIX, BXOJISIINX B

but6mmoreka [IOK
https://m.edsoo.ru/7f430382



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f430382

anreOpandeckue BoipakeHusi. OCHOBHOE
CBOMCTBO ayireOpanveckoii qpoou.

Coxkpamenue apobeii. CioxeHnue,
BBIYMTAHHE, YMHOKCHHE U JCIICHUEC
anreOpandeckux apobeii. [IpeodpazoBanue
BBIPAKCHUH, COJIEPIKAIINX anreOpandecKue
pooH.

10

KonTponbhas padota no teme
"Anrebpanueckas 1poon"

KBanpatnoe ypaBHenue .Henonnoe
KBaJipaTHOEe ypaBHeHue. PopMyiia KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHuMil, CBOOAIIUXCA K
kBazpaTHbIM. [Ipocreiimue npolHo-
paloHagbHble ypaBHEeHUs. Pemienne
TEKCTOBBIX 33Ja4 C IOMOIIbIO KBaPATHBIX
YPaBHEHUH .

KonrtponsHas padora no reme "KBanparHsie
ypaBHeHus"

JIuneliHOE ypaBHEHHE C IBYMS
MePEeMEHHBIMH, ero TpaduK, MPUMEPHI
pelieHusl ypaBHEHH B LENbIX YUCIIaX.
Pemrenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.
[Tpumepsl perieHnst CUCTEM HETMHEHHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMHU

I'paduueckas MHTEpIIpETAIUS YpaBHEHUS C
ABYMA ICPECMCHHBIMUA U CUCTCM JIMHEHNHBIX
YPaBHEHUH C IBYMsI [IEPEMECHHBIMH.
Pemenne TeKCTOBBIX 33a/1a4 ¢ TOMOIIbIO
CHUCTEM ypaBHEHU.

bubmmoteka IIOK
https://m.edsoo.ru/7f42eela

bubnunoteka LIOK
https://m.edso0.ru/7f43d6d6



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f43d6d6

11

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHCTBO ¢ 0HOM ITEPEMEHHOM.
JInHeliHbIE HEPABEHCTBA C OTHOM
IIepeMEHHON U ux peuieHue. CucreMsl
JIMHEUHBIX HEPABEHCTB C OJTHOM
nepeMeHHON U uX penieHue. M3oopaxenue
pelleHrs TMHEHHOTO HEPaBEHCTBA U UX
CUCTEM Ha YMCIIOBOM IPSIMOM

12

KonTponbHas padoTa no remam
"HepasencrBa. Cuctembl ypaBHEHH"

13

14

15

16

ITonarue Gpynkuuu. O6siacTb onpeaeaeHus
¥ MHO>XECTBO 3HaYCHUN (PYHKIIUH.
Crioco6s1 3amanus Gpynkuii I'paduk
byHKIIT

CBoiicTBa pyHKIINHU, UX OTOOpaKEHUE HA
rpaduke .UteHue u nocTpoeHue rpaguKos
¢byskuii . [Ipumepsl rpagukoB GyHKIHH,
OTpaKAIOIINX peaTbHBIE MPOLIECCHI
DyHKIUH, ONUCHIBAIOLINE IPSIMYIO U
00paTHYIO IPOMOPLHOHATILHBIE
3aBUCUMOCTH, uX rpaduku. ['unepbona.
I'paduk Qynkuuu y = x?

Oyukumu Y =X3, Yy = X3,y = VX, y = [x;
rpaduueckoe pereHre ypaBHeHU! 1
CUCTEM ypaBHEHUI

bubnuoreka [IOK
https://m.edsoo.ru/7f433c12

bubnunorexa LIOK
https://m.edsoo.ru/7f434bbc

but6mmorekxa [IOK
https://m.edsoo.ru/7f434d38

17

[ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB
KypcoB 7 u 8 KJ1accoB, 0000IICHIE 3HAHHIA.
HToroBast KOHTpOJIbHAs paboTa

but6mmoreka [IOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

17



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

ParmonanbsHble yncia, upparuoHaIbHbIe
YHpclia, KOHEYHEIE U OECKOHEUHEIE
JECATUYHBIC TpoOU. MHOXECTBO
JICHCTBUTEIBHBIX YHCEII, ACHCTBUTECILHBIC
qrclia Kak 0ECKOHEUHBIC JIECATUIHBIC IPOOH.

B3auMHO 01HO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JIEHCTBUTENBHBIX YUCEN U
MHOKECTBOM TOYEK KOOPAMHATHOM MPSAMOM.
CpaBHeHHE 1eHCTBUTENIBHBIX YHCET,
apupMeTHyecKe JefcTBUS C
JNEHCTBUTEIBbHBIMU YHCIIAMHU.

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TpubnmxEHHOE 3HAaUEHNE BEITUUNHBI,

TOYHOCTH NpuOImkeHus. OKpyrieHUue Yucel.

[Tpukuaka u olleHKa pe3yJbTaTOB
BBIYUCIIEHUN

JInneiiHoe ypaBHeHHe. Pemenne ypaBHeHUH,
CBOJIAIIMXCS K TMHEUHBIM. KBagpaTHOe
ypaBHeHHe. Pemenne ypaBHeHUH,
CBOZAIIMXCS K KBaZpaTHbIM. bukBanpaTHbie
YPaBHEHUH.

but6morex [JOK
https://m.edsoo.ru/7f43bf66

[Ipumepsl pemieHust ypaBHEHUM TPEThEH U
4eTBEPTOM CTEMEHEN PA3JIOKEHUEM Ha
MHOXuUTENH .Pemenne npooHo-
paloHaIbHBIX ypaBHEHU. Pemienue



https://m.edsoo.ru/7f43bf66

TCKCTOBBIX 3aaa4 anre6panqecng METOA0OM

KontposbHas padota mo teme "YpaBHEHHS C
OJIHOM mepeMeHHOM1"

10

11

VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU U €T0
rpaduk. Cucrema qByX JIMHEHHBIX
YpaBHEHHUI C ABYMS [IEPEMEHHBIMU U €€
peueHue. Pemenue cucteM AByX ypaBHEHHUM,
OJIHO U3 KOTOPBIX JMHEHHOE, a Apyroe —
BTOpOIi crenenu. ['paduueckas
WHTEPIPETAINS CUCTEMBI YPaBHEHUM C
JBYMSI TIEPEMEHHBIMU. PerieHne TeKCTOBbIX
3aja4 anreOpandeckuM crnocobom

KonTponbnas pabota no teme "Cucremsl
ypaBHeHUI"

UucoBble HEPABEHCTBA U UX CBOMCTBA.
JInneliHbIe HEPABEHCTBA C OJJHOMN
IIEPEMEHHON U UX penieHne. CucreMsl
JIMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHON
U UX pelleHue

KBanpaTHble HepaBeHCTBA U UX pEIlIEHHE.
I'paduueckas MHTEpIIpETAIUs HEPABEHCTB U
CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU

bu6nmmoreka [IOK
https://m.edsoo.ru/7f43d0b4

12

KonTponbhas pabota no teme
"Hepasencrsa"

13

KBagparuunas ¢pyHkuus, e€ rpaguk u
cBoiicTBa. [1apabGosna, KOOpAMHATHI BEPIIHHBI
mapaboJIbl, OCh CHMMETPHUH TTapaboITbl.
I'paduku pynkmii: y = kx, y = kx + b,
y=k/x, y=x3, y=vXx, y=|X|.

bubnunorexa LIOK
https://m.edsoo.ru/7f4396¢c6

14

Kontponbnas pabora mo teme "dynkmun"

bubnunoreka LIOK
https://m.edsoo.ru/7f43ab84



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f43ab84

IToHsTHE YNCIOBOM ITOCIEIOBATEIILHOCTH.
3amaHue MmoclieJ0BaTeIbHOCTH
peKyppeHTHOH (hopMyIioi u popmyroi N-ro
yieHa. ApudmeTrndeckas 1 TeOMEeTpUUIECKast
MIPOTPECCHH.

bubnunoreka LIOK
https://m.edsoo.ru/7f43e6¢c6

®opmyItel N-ro wieHa apupMeTHIEeCKOi 1
Ir€OMETPUYECKON ITPOTrPECCUM, CYMMBI
nepBbIX N wieHoB. M300paxeHnne 4ieHoB
apu(pMeTHUECKONH U reOMeTPUIECKON
IIPOrpeccuil TOYKaMu Ha KOOPIAMHATHOU
IJIOCKOCTH. JIMHEHHbIN 1

15

SKCIOHEHIHAIBHBIN pocT. CIOXKHbBIE
MPOLEHTBHI.

KontponbHas padota nmo teme "Hucnosbie

16
OCIEN0BATEILHOCTH"

bubnunoreka LIOK
https://m.edsoo.ru/7f43ebda

bubnunoreka LIOK
https://m.edsoo.ru/7f440418

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
3HaHui. OKpyriieHue, NpuodInKeHue,
OIICHKA.

17 [ToBTOpeHue, 06001IeHNE U CUCTEMaTH3AIUS
3HaHMU. Perrenne TeKCTOBBIX 3a/1a4
apu(pMETHYECKUM CIIOCOO0M
HToroBas KOHTpoJIbHas paboTa

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f4404f8

HOACHUTEJBHASA 3AIIMCKA

I'eomeTpusi Kak OJWH W3 OCHOBHBIX pAa3/EJIOB IIKOJBbHOW MAaT€MaTUKH, WMEIOLIUN
CBOCH IIeNbl0 00eCcnevYnTh HM3yuYeHHUE CBOMCTB M pa3MepoB (uryp, UX OTHOIICHHNA H
B3aUMHOE PAaCIIOJIOKEHHUE, OMUPAETCS Ha JIOTMUECKYI0, JOKa3aTelIbHYI0 JUHUIO. [[eHHOCTh
U3Y4YCHHUS] T€OMETPUHN Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs 3aKIIOYAETCS B TOM, YTO
OOy4Jaronuiicss y4uTCs MPOBOAMUTH JOKA3aTeNbHbIE PACCYXKJEHHUS, CTPOUTH JIOTUUECKHE
YMO3aKJIIOUEHHUS], [T0KA3bIBATh HMCTUHHBIE YTBEPKICHUS M CTPOUTh KOHTPHPUMEPHI K
JIO’KHBIM, MPOBOAUTH PACCYXIECHHS «OT MPOTUBHOIO», OTJIMYATh CBOMCTBA OT NMPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPKIACHUS.

BTopoiil nenpr0 M3ydeHusi TEOMETPUU SBIISIETCA MCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
IIpU PEUICHUM KaK MaTEeMaTUYECKHUX, TaK W NPAKTUYECKUX 3a4ad, BCTPEUYANOIIMUXCSA B
peanbHOM >ku3HU. OOydarOmMICS JOJDKEH HAYYUThCS OIPENEIUTh T'€OMETPUUECKYIO
¢urypy, onucaTb CJIOBAMH JIaHHBIA 4YEpTEX WM PHUCYHOK, HAWUTH IUIONIAJb 3€MEIBHOTO
y4acTKa, pPAacCUMTaTh HEOOXOAMMYIO JJIMHY OINTOBOJOKOHHOIO KaOeis Wi TpeOyemble
pa3Mepsl rapaxa sl aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpPasi, BBIYUCIUTEIbHASI JIMHUS B
u3ydeHuu reometrpuu. llpu pemieHnn 3amay NpakTUUECKOIO XapakTepa oOydaromuincs
YUYHUTCSI CTPOUTh MATEMAaTUYECKUE MOJENIH pEealbHBIX KU3HEHHBIX CHUTyallud, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBATHOCTh MOJYYEHHOTO PE3yJIbTaTA.

KpaiiHe BakHO MOTUYEPKUBATH CBS3M T'€OMETPUHU C JAPYTUMHU Y4EOHBIMH IpeIMeTaMH,
MOTHBHPOBATh HCIOJIb30BaTh OMNPENEICHUS TE€OMETpUYeCKUX GUryp U MOHSITHH,
JE€MOHCTPUPOBAaTh NMPUMEHEHUE MOJYYEHHBIX YMEHUN B (PU3MKE M TEXHUKE. OTH CBSI3U
HauOoJsiee ApKO BHUAHBI B Temax «Bekrtopb», «TpUroHOMETpUYECKHE COOTHOLIEHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

VYuebnsii kypc «['eoMeTpus» BKIIOYAET CIEAYIONME OCHOBHBIE Pa3/ieiibl COACPKAHUS:
«I'eomeTrpuueckre GUTYpel U HX CBOWCTBa», «l/3MepeHHe TeoOMETpUYECKHX BEIUYUHY,
«/lekapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «BekTopb», «/[BUXKEHUS TIIOCKOCTHY,
«IIpeobpazoBaHust MOIOOUS.

Ha u3yuenue yuebHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68
yacoB (2 Jaca B HeJento), B 8 kinacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 68 yacoB
(2 yaca B HezeIO).

COAEPKXAHUE OBYUYEHUA
7 KIIACC

Havanpnsle nonsatus reomerpuun. Touka, npsmasi, OTpe3oK, Jyd. Yroa. Buael yrios.
BeprtukanbHele W CcMeXHBIE yIUIBL. buccekTtpuca yria. JlomMaHas, MHOIOYTOJBbHUK.
[TapayienpHOCTB U EPIICHAUKYIISIPHOCTD NPSMBIX.

Cummerpuunble Qurypel. OcCHOBHBIE CBOMCTBa oOceBoW cumMmeTpuu. llpumepsl
CUMMETPHU B OKPYKAIOILEM MUPE.



OCHOBHBIE TIOCTPOEHUSI C MOMOUIBIO LMPKYJIS M JHHEWKW. TpeyrosbHHUK. BpicoTa,
MearaHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBa M TpU3HAKK pPaBHOOEAPEHHOro TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa ¥ pU3HAKU NapaUIenbHbIX IpsMbIX. CyMMa yrioB TpeyrojbHuKa. BHeninue
YTJIbI TPEYTOJIBHUKA.

IIpssMoyrosibHBIN TpeyroiabHUK. CBOMCTBO MEQuaHbl MPSAMOYTOJIBHOIO TPEYrOJIbHUKA,
OPOBEAEHHOM K THUIOTeHy3e. IIpu3Hakum paBeHCTBa MPSAMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJBHHUK C YIJIoM B 30°.

HepaBencTtBa B reomeTpuu: HEPABEHCTBO TPEYTOJBbHHKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, Teopema 0 0oJIbIIeM yriie U OOoJbIIe CTOpOHE TpeyrosbHUKa. lleprnenaukynsp u
HAaKJIOHHAs.

I'eomeTpudeckoe Mecto Toyek. buccekTpuca yriia U CEpeIVHHBIA NMEPIEHAUKYISAP K
OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy»XHOCTb W Kpyr, XOpJa W IOUAaMETp, UX CBOMCTBA. B3anmMmHOE pacnonoxeHue
OKPYXHOCTH U npsimoii. KacaTenbHas u cexymnias K OKpy»KHOCTH. OKpY»KHOCTb, BIUCAHHAs B
yroJj. BrivcanHas 1 olucaHHas OKPYKHOCTH TPEYTOJIbHHUKA.

8 KUIIACC

Yereipéxyronpauku. [lapammenorpamMm, ero npu3Haku U CBOMCTBa. YacTHbIE cilyyau
napajuie’aorpaMmmoB (IpsIMOYTOJIbHUK, pOMO, KBaJlpaT), MX MPU3HAKU U CBOMCTBA. Tpanenus,
paBHOOOKas Tpamnenus, €€ CBOKMCTBa U pu3Haku. [IpsimoyronapHas Tpanenus.

Meton yaBoenusa menuansl. LlentpanbHas cumMmerpus. Teopema daneca u teopema o
MPONOPLIMOHAIIBHBIX OTPE3KAX.

CpenHue JTMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiapHuKa.

I[Tonobue  TpeyrosbHUKOB,  Kod3pdunueHt  nomodus. IlpusHaku  momoOus
TPEYroJbHUKOB. [IpruMeHeHne no1o0ust mpy pelieHn: MPAaKTUYECKUX 3a/1a4.

CgoiicTBa miomazaei reomerpudeckux puryp. opmysnsl 1ist TUIOIAAN TPEYTOJIbHUKA,
napajienorpamma, pomoa u tpanernuu. OTHOIIEHHE TIoMAAei MoJ0OHBIX QUTYD.

Brluucnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aToON Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemieHun nNpakTUUYECKUX
3aaad.

CHHYyC, KOCHHYC, TaHT'€HC OCTPOro YIJIa MPSIMOYTOJBHOTO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIeCTBO. TpuroHomerpudeckue GyHkuuu yrios B 30, 45 u 60°.

BrnucanHble M HEHTpaJIbHBIE YTIJIbl, YTOJI MEXAY KacaTelbHOW U XOPAOU. YTJbl MEXKIY
XOpJJaMl W CEKylMMHU. BriMcaHHble W ONUCAaHHBIE YETBHIPEXYTOJNBHUKHU. B3anmHoe
pacrnoJio)keHue NByX OKpykHocTed. Kacanue oxpyxkuocTeit. OOmue KacaTenbHbIe K JBYM
OKPY’KHOCTSIM.



9 KUIIACC

Cunyc, kocunyc, TaHreHc yrioB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYIIbI TPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOopeMa CHUHYCOB. Pemenue
NPaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lomo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O MNpPOU3BEAECHUH OTPE3KOB XOPHA, TEOPEMBI O MPOU3ZBEAECHUHU OTPE3KOB
CEKYILUX, TEOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, mmHa (MOAynb) BEKTOpPA, COHANPABICHHBIE BEKTOPBI, MPOTHBOIIOIOKHO
HaIIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMM HaJ
BeKTOpaMu. Pa3znokeHne BEKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatsl
BekTopa. CKalsipHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKICHUS ITTMH U YTJIOB.

JlekapTOBBl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHUs IPSMOW M OKPYKHOCTH B
KOOpPJIMHATAX, IEPECEUEHUE OKPYKHOCTEN U MpsAMbIX. MeToa KOOpAUHAT U €r0 MPUMEHEHUE.

IIpaBunbpHBIE MHOTOYTOJIBHUKH. [[nuMHA OKpyKHOCTH. I'pagycHas ¥ pangvaHHas mepa
yria, BBIYACIEHUE JUIMH AYT OKpy»)HocTel. [Inomane kpyra, cekropa, CErMeHTa.

JIBUKEHUsT IUIOCKOCTM M BHYTPEHHUE CUMMETpuUd (uryp (31eMeHTapHbIE
npencrapienus). [lapamnensublii nepenoc. [ToBopor.

ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA INTPOT'PAMMBI YUYEBHOI'O
KYPCA «'EOMETPUSD HA  YPOBHE OCHOBHOTI 'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThbl OCBOEHHUS MpPOrpaMMbl Yy4eOHOro kypca «l'eomeTpusi»
XapaKTEepU3yrTCS:

1) maTpuoTnyeckoe BOCIUTAHHE:

NPOSIBJIECHUEM MWHTEpeca K MNPOLUJIOMY M HACTOALIEMY POCCHICKOW MaTEMAaTHKH,
LICHHOCTHBIM OTHOILICHUEM K JOCTMIKEHUSM POCCUNCKUX MAaTEMaTHUKOB M POCCUNCKOU
MaTeMaTUYECKOW IIKOJIBI, K MCIOJIb30BAHUIO OJTHUX JOCTHKEHUH B JPYIMX HayKax M
MPUKIAAHBIX cdepax;

2) rpaIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEN Tpa)KJIaHWMHA W pealu3aludyd ero Ipas,
MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBaX ()YHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOLIEAYP TPaKJAHCKOTO 00IIecTBa (HalpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHUIO DJTUYECKUX MpPOOJIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JNOCTW)KCHUM HAayKH, OCO3HAaHUEM BaXXHOCTH MOpPAJIbHO-DTUYECKMX IPUHLHIIOB B
NEATENBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHE:



YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a]a4 MAaTEMaTUYECKON
HANpPAaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOro OoOpa3oBaHMs Ha MPOTSHKEHUU
BCE KU3HU JJIs YCTEMHON NMpodhecCuOHANBHOM AESTENHHOCTA U Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAaHHBIM BBIOOPDOM ¥ TIOCTPOCHUEM HHJMBHUIYAIbHOW TpPAaEKTOPUU
0o0pa30BaHMsI W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOLIECTBEHHBIX
MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M ACTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
OOBEKTOB, 3aJlay, pEHIeHUH, pacCy>KIEeHUH, YMEHHUIO BHUACTh MAaTeMAaTHYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHMS:

OpHUEHTALMEN B JEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX IPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUs 4YeJIOBEKa, MPUPOJbl U OOIIECTBAa, MOHUMAHHUEM
MaTeMaTUYeCKOM HAayKH Kak c(epbl YEIOBEUYECKOUW AESITENbHOCTH, ATANOB €€ pa3BUTHUS U
3HAUUMOCTU JUIS Pa3BUTHS LMBWIM3ALMU, OBJAJCHHEM SI3bIKOM MAaTEMaTUKH U
MaTeMaTUYeCKOM KYJIbTYpOH KaK CpEJICTBOM IO3HAHUS MHPA, OBJIAJECHHEM MNPOCTEHIIMMHU
HAaBBIKAMM MCCIIEIOBATENBCKOM ACSITEIBHOCTH;

6) ¢usnyeckoe BocnmuTaHMe, (POPMHUPOBAHME KYJBTYPbl 3A0POBbS H
IMOLMOHAJIBHOIO 0JI1ArONOJYYHs:

TOTOBHOCTBIO TNPHUMEHSATh MAaTEMAaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 37J0pPOBOr0 00pa3a KM3HHU (310pOBOE MUTAaHUE, COATaHCUPOBAHHBIN PEKUM 3aHATHM
U OT/IbIXa, peryiisipHas pusndeckas akTUBHOCTD), CHOPMHUPOBAHHOCTHIO HaBbIKa PEQIICKCHUH,
IpU3HAHUEM CBOETO IIPpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIpyroro YeJIOBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpUEHTAallMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIs1 pelIeHus 3a/1ad B 00J1acTH
COXPAHHOCTH OKpYXKarolleld cpezpbl, IJIAaHUPOBAHUS NMOCTYIKOB M OLIEHKH HX BO3MOKHBIX
NOCIEACTBUM ANl OKpYXKaroulell  cpelpl, OCO3HaHHEM TJ00aJdbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeHl UX pelICHHUS;

8) ajanTauus K M3MEHSIIOIUMCH YCJIOBUSIM COLUAIBLHOM M IPUPOAHON Cpebl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBHUSX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AESITENBHOCTh, B TOM YUCJIE YMEHUE YUYHUTHCS
y JIpYrux Jojaed, npuoOpeTaTb B COBMECTHOHM NEATEIbHOCTH HOBBIE 3HAHWSA, HABBIKK U
KOMIIETEHIIMH U3 OIbITa APYTHUX;

HEOOXOIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HaHUM, B TOM uucie (HOpMyIUPOBATH
U7eH, TOHATHUS, TUNOTE3bl 00 OOBEKTaxX U SIBICHUAX, B TOM YHCIIE paHee HEU3BECTHBIX,
OCO3HaBaTh Je(PUUUTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW, IJIAHHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAaIIMIO KaK BBI30B, TPEOYIONINI KOHTPMEP, KOPPEKTUPOBATH MIPUHUMAEMBIE PEILICHUS U
aeicTBus, GOpMyIHPOBATH U OLIEHUBATh PUCKU U TIOCTEACTBUA, (POPMUPOBATH OTIBIT.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

BBISIBJISITh U XapaKTEpHU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMATUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATHIMH, (HOPMYIUPOBATh OMPEACICHUs MOHITHH,
YCTaHABIMBAaTh CYHICCTBEHHBIH TpU3HAK  KIACCU(PUKALMK, OCHOBAHMUS IS
0000IIEHNS U CPaBHEHHSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, POPMYIHPOBATh U NMPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHbBIE U
OTpHULaTeNIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEeMaTHYECKHWE 3aKOHOMEPHOCTH, B3aWMOCBS3H M TPOTHBOPEUHS B
dakTax, MaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX, MpeAsiaraTtb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JIeJ1aTh BBIBOJBI C UCIHOJIb30BAHUEM 3aKOHOB JIOTUKHU, A€TYKTUBHBIX U MUHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIIOUEHHH 110 aHAJIOTUH;

pa3buparh JOKa3aTeNbCTBA MaTEMaTHUECKUX YTBEpKIEHUH (TmpsMble U OT
MPOTUBHOTO),  MPOBOJUTH  CAMOCTOSITENIBHO  HECIOXKHBIE  JOKAa3aTelbCTBa
MaTeMaTH4ecKux (PakToOB, BBICTpPAUBATh apryMEHTAlLlMIO, NPUBOJAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh crnocod pemeHus y4eOHOM 3amaud (CpaBHHUBATh HECKOJIbKO BAapUAHTOB
pelieHus, BEIoUpaTh HanboJiee MOIXO NN ¢ YIETOM CaMOCTOSITETFHO BBIJICIIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciieqoBareLbCcKue 1eCTBUA:

UCIIOJIb30BaTh  BOTMPOCHI  KaK  HMCCJIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS,
(dopMynHrpoBaTh BOITPOCHI, dukcupyroume IIPOTUBOPEYHE, npo0diemy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH TUIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH TI0O CAMOCTOSITEIbHO COCTaBJIEHHOMY TUJIaHY HECJIOXKHBIM JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH MaTEeMaTH4eCKOTrO
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXKIY COOOI;

CaMOCTOSITeNIbHO  (popMyJUpOBaTh OOOOIICHUST U BBIBOALI 10  pe3yjibTaTaM
MPOBEIEHHOTO HAOIIOICHUS, UCCIICIOBAHUS, OIICHUBATH IOCTOBEPHOCTH MOJTYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIECHNUI;

IMPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Mpoliecca, a TakkKe  BbIJBUTATh
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

PabGora ¢ undpopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTH M M30BITOYHOCTh HH(POPMAIINH, JAHHBIX, HEOOXOAUMBIX
JUTSL PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U OPM IPEACTABICHHUS;



BbIOMpaTh (QopMy TMpeAcTaBiIeHUS HHPOPMAIMM U WUIIOCTPUPOBATH pELIACMbIE
3aJlauy CXeMaMH, JuarpaMMaMu, HHOM rpauKoil U uX KOMOUHAIMSIMUY,

OLIEHUBATh HAJEKHOCTh HHPOPMALIUU TTO KPUTEPUSM, TPEATIOKEHHBIM YUUTEIEM UITH
c(OpPMYITHPOBAHHBIM CAMOCTOSATENBHO.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBHBLIC y‘leﬁﬂble HeﬁCTBHﬂ:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMH U IEISIMU
OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIPXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX H
NUCHPMEHHBIX  TEKCTaX, JaBaTh TMOSCHEHHS TI0 XOIy pelIeHHWs  3ajaud,
KOMMEHTHPOBATh IMOTYYCHHBIN pe3yibTar;

B XoA€ OOCYXICHHS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAEeMOW TEMBI,
MpoOJIEMBI, peIIaeMoi 3a7a4n, BEICKa3bIBaTh WJICH, HAIICJICHHBIC HAa TIOMCK PEIICHUS,
COTOCTAaBIISATh CBOM CYXJEHHUA C CYXKICHUAMH JPYTUX YYACTHUKOB JUAJIOTa,
oOHapy>XUBaTh pa3iMyu€ U CXOJCTBO TMO3MIMH, B KOPPEKTHOW (opme
(bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIISTH PE3yJIbTAThl PEIICHUS 3a1a91, YKCIIEPUMEHTA, NUCCIICA0BAHMS, TIPOEKTA,
CaMOCTOSTEIILHO BHIOMpATh (hopMaT BBICTYIUICHUS C y4ETOM 3a/ad NPE3EHTAIUA U
0COOEHHOCTEH ayIUuTOpHUU;

MOHUMAaTh U MCHOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHAUBUIYATbHON PaObOTHI
P PEIIEHNN YIeOHBIX MaTEMAaTUUECKHX 33]1a4;

MPUHUMATh I11€Jb COBMECTHOW  JIEATEIbHOCTH, IUIAHUPOBATh  OpPTaHU3AIHIO
COBMECTHOM paboThl, pacmpenensTh BHABI padOT, JOrOBapUBATHCS, OOCYKIATh
IPOIIeCC U pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJBKHUX JIFOICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (oOcCykaeHus, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHUE), BHITIOJHATH CBOI YacTh paOOThI M KOOPAUHUPOBATH
CBOM JICHCTBHS C APYTMMU YICHAMHU KOMaH]IbI, OIICHMBATh KA4€CTBO CBOETO BKJIa/Ia B
oOmuit  TPOAYKT MO  KpUTEpHsiM,  COPMYJIMPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICUCTBHUSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe YueOHbIe 1elCTBUA

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh TUIAH, AITOPUTM pEIICHUs 3aaaud (WM €ro 4YacTh),
BBIOWpATh CIMOCOO pEmIeHus] ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHTHI PEIICHUIN C yU4ETOM
HOBOM HH(OpMaLUK.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCO0AMM CaMOITPOBEPKU, CAMOKOHTPOJISI TIpoliecca U pe3ysibTaTa pelieHus
MaTeMaTUYECKOM 3aJauu;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELIEHUH 33241, BHOCUTh
KOPPEKTHUBBI B ACATEILHOCTh HA OCHOBE HOBBIX OOCTOATENIHCTB, HAMICHHBIX OLINOOK,
BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa JAEATECNbHOCTH TIOCTAaBJICHHOW 1EIU U
YCIIOBHSIM, OOBSCHITh MPUYUHBI JOCTIKCHUS WJIM HETOCTHKEHUS IIeJH, HAXOIUTh
OIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xony oOydeHuss B 7 kjacce oOydaroUIuics MOJTYYUT CIEAYIOLIME MPEIMETHbBIC
pE3yJIbTATHI:

Pacnio3naBaTh H3y4YeHHBIE TE€OMETPUYECKUE (UTYPHI, OMPEACIsATh HX B3aUMHOE
pacIioIoKeHUE, U300pakaTh T€OMETPUYECKUE (PUTYPHI, BBIOJHATh YEPTEHKH IO YCIOBUIO
3agauu. VI3MepsTh JIMHEHHbBIC U YTJI0BbIC BEIWYMHBI. Pemarh 3a/aun Ha BBIYMCIICHUE JIJIUH
OTPE3KOB U BEJINYHH YTJIOB.

Jlenate TpyOyrO0 OIEHKY JIMHEMHBIX W YTJOBBIX BEJIWYUH MPEAMETOB B pealibHOU
KU3HHU, Pa3MEPOB MPUPOJHBIX 00BEKTOB. PazmnuaTh pa3Mepbl 3TUX OOBEKTOB IO TOPSJIKY
BEJIMYMHBI.

CTpouTh 4epTEkKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCS NpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HMCIIOJIb30BATh NPU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a]1a4.

[IpoBOIUTE TOTUYECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM IT'€OMETPUYECKHUX TEOPEM.

[Tosb30BaThCs MpU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEIWaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MNPSIMOYIOJIBHOTO TPEYTrOJbHUKA, B PEIICHUU
F€OMETPUYECKUX 3a]1a4.

OnpenensiTh NapaijiebHOCTh MPSIMBIX C TTOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMU
cekymias. OnpeaensaTh MapauieIbHOCTh MPSMBIX C MOMOIIBI0 PaBEHCTBA PACCTOSHUN OT
TOYEK OJIHOM MPAMOM JI0 TOUEK JIPYrOr MPsIMOM.

Pemrats 3aaun Ha KkieTyaton Oymare.

[IpoBOUTH BHIYMCICHUS W HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUYEHUS YTJIOB B
FEOMETPUYECKUX 3a/Ja4aXx C MCIOJb30BAHMEM CYMMBbI YIJIOB TPEYTrOJIBHUKOB U
MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX MPH MEPECECUCHUH JBYX MapaJlICIbHBIX
NPAMBIX CEKYILEH. Pemars mpakTuyeckre 3aJ1a4yn Ha HaX0XKJAEHUE YIJIO0B.

Brnaners moHATHEM reOMETPUUYECKOTO MECTa TOYeK. YMETh OMpeAessiTh OUCCEKTPUCY
yIJia ¥ CEpeIMHHBIN MEPIEHAUKYJIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOYEK.

@opMynUpOBaTh ONPEACICHUS OKPYKHOCTH U KPYra, XOpAbl U IUaMETPa OKPY>KHOCTH,
MOJIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHSTh 3TH CBOMCTBA MPU PEIICHUH 3a/1a4.

Brnagers noHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
nentp. Ilomb3oBatbest (aktamMu O TOM, UYTO OHCCEKTPUCHI YIJIOB TpPEYrojbHUKA
MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAMHHBIC MEPIECHAUKYISAPbl K CTOPOHAM
TPEYrOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagerp mNOHSATMEM KacaTE€NbHOW K OKPYXKHOCTH, MOJIb30BAThCS TEOPEMOM O
NEePIEHANKYJIIPHOCTH KacaTeJIbHOM U paauyca, MIPOBEAEHHOIO K TOUKE KaCaHUsl.

[Tonp30BaThCs MPOCTEUIIMMU TEOMETPUUECKUMHU HEPABEHCTBAMH, IIOHMMATh UX
MIPAKTUYECKUA CMBICIL.



[IpoBOIUTH OCHOBHBIE TEOMETPUYECKHE IOCTPOEHHUS C MTOMOILBIO LIUPKYJIS U TUHEHKU.

K koniy oOydenus B 8 kJjacce oOydaromuiics MOJYYUT CIEAYIOLIUE MPEAMETHBIC
pe3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJIb30BAaThCS UX
CBOMCTBaMH IPHU PEIIEHUN T€OMETPUUECKUX 3a/a4.

[IpuMeHATh CBOWCTBA TOYKM IEPECEUYECHHsS] MEIHMAH TPEYroyibHUKa (LEHTpa Macc) B
pelIeHnH 3aad.

Bnagerp mnoHsTHEM CpelHEW JHMHUM TPEYroJIbHMKAa W Tpaleluud, MNPUMEHATh HX
CBOMCTBa MpH pelieHuu reoMeTpuueckux 3anad. [lomb3oBatbest Teopemoit Paneca u
TEOPEMOW O MPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX ISl PELICHUS NPAKTUYECKUX
3a1ad.

[IpuMeHsTh NPU3HAKU [10100USI TPEYTOJIBHUKOB B PELICHUH T€OMETPUUECKHX 3a]1au.

[Tonb3oBatbesa Teopemoit ITudaropa s pemeHuss TeOMETPUYECKUX U MPAKTUYECKUX
3amad. CTpOUTh MaTeMaTHYECKYI0 MOJENb B NPAKTUYECKUX 3a/adax, CaMOCTOATEIbHO
JIeNaTh 4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JJIUHBI.

Braners moHATHSMHM CHUHYyCa, KOCHHYCa U TaHT€HCA OCTPOrO yria MPSMOYTOJIbHOIO
TpEeyroyibHUKA. 110J1630BaThCS STUMU NOHATUAMU JUISI pELIEHUS IPAKTUYECKUX 3aa4.

Boruncnate  (pazauuHbIMM - crioco0amMu)  IUIOWAAb TPEYrojbHUKA M IJIOLIAAU
MHOTOYTOJIbHBIX (uUryp (MoJb3ysiCh, TJAE€ HEOOXOIUMO, KadbKyJsaTopoMm). IIpuMeHsTh
MOJIyYeHHbIE YMEHUS B MPAKTHUUECKHX 3a/layax.

Biagere NOHATHSAMM BIOMCAaHHOTO M LIEHTPAJIBHOIO YIJIA, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, YIJIax MEXIy XopJaMu (CeKyIIMMH) M YIJIe MEeXAy KacaTelbHOW U
XOpAOH MPU PEIICHUN T€OMETPUUECKUX 3aaU.

Brnagetp MOHATHEM  ONMCAHHOTO  YETHIPEXYTOJIbHHMKA, NPUMEHSATh  CBOWCTBA
OMKMCAHHOTO YEThIPEXYTOJbHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHSATh MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJEIH JIJIs
3a/la4y peajbHOM XW3HM U NPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHHS C IPUMEHEHUEM
o100Us1 U TPUTOHOMETPUH (TI0JIb3YACH, A€ HEOOXOUMO, KATBKYJISITOPOM).

K koniy oOydenuss B 9 kjacce oOydarOUIMIiCS MOMYYUT CIEAYIOLIUME MPEIMETHbIE
pE3yNbTaThI:

3HaTh TPUTOHOMETpUYECKHE (YHKUMU OCTPBIX YIJIOB, HAaXOAUTh C MX IOMOIIBIO
pazIM4HbIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYrOJbHUKA («PEIICHHE MPSIMOYTOIbHBIX
TPEYTrOJIbHUKOBY). HaxoAuTh (C MOMOIIBIO KaJIbKYJISTOPA) JJIMHBI U YIJIbI JIsl HETAOJIUYHBIX
3HAYCHUM.

[Tonb3oBaTbes  (opMmynamMu TPUBEACHHUS W OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOKI€CTBOM JIJIs1 HAXOXKIECHHSI COOTHOLIEHU MEKy TPUTOHOMETPUYECKUMU BETUUMHAMMU.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB JUISl HAXOXIEHUS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYrOJIbHUKOBY), NPUMEHATh WX HPU pEIICHUU
reOMETPUUYECKUX 3aa4.

Brnagerr mnonsTHsMH npeoOpa3oBaHUS TOA00HMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nooOHbIX ¢uryp. Iloap3oBaThCsi CBOMCTBAMHU MOA0OMS MPOU3BOIBHBIX (GUTYP, YMETh
BBIUMCIIATH JUIMHBI U HAXOAUTh YIUIbl Y MOJOOHBIX Guryp. IlpuMeHnsaTs cBoiicTBa noao0us B



MPAKTUUECKUX 33Jauax. YMETh NMPUBOJAUTH MPUMEPHl MOJOOHBIX (UIYp B OKpYKaroIIeM
MHpE.

ITonb30BaTbCs TEOPpEMAMU O NMIPOU3BEIECHNUN OTPE3KOB XOPJ, O MPOU3BEICHUN OTPE3KOB
CEKyLIMX, O KBaJpaTe KacaTeIbHOMU.

[Tonb30BaTbCAd BEKTOPAMH, MOHUMATh WX TE€OMETPUYECKUMH U (PU3HYECKUI CMBICI,
NPUMEHATh UX B PEIICHUHU T€OMETpUYECKUX U (pusmueckux 3amad. [IpumMeHSITH cKalsipHOE
IPOU3BEIACHUE BEKTOPOB JUJISl HAXOXKACHUS JUIMH U YTJIOB.

ITonb30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHATh €r0 B PEIICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Brnaners NOHATHAMM TPAaBWIBHOTO MHOIOYI'OJIBHMKA, JUJIMHBI OKPYKHOCTH, JUIMHBI
IOYyTA OKPYKHOCTH W PAJUAaHHOW MEPBI YIVIA, YMETh BBIYMCIATH IUIOIANb KpPyra M €ro
yacTed. [IpuMeHATh 1T0y4YeHHbIE YMEHHUS B IIPAKTUYECKUX 3a/1a4ax.

HaxoauTs ocu (WK HEHTPbI) CUMMETPUM (PUTYp, IPUMEHATh JBUKEHUS MJIOCKOCTU B
MIPOCTENIINX CITydasix.

[IprMeHATh MOTyYEeHHBIE 3HAHHS HA ITPAKTHKE — CTPOUTh MATEMATUYECKUE MOJEIH IS
3aa4 PeadbHOM JKU3HU W TIPOBOJHUTH COOTBETCTBYIOLIME BBIYMCIEHUS C IPUMEHEHHEM
10/100Us ¥ TPUTOHOMETPUUYECKUX PYHKIMHN (IIOJIB3YSCh, II€ HEOOX0AUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne /i P Kourpoabnsie IIpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tpocreiimue reomeTpuyeckue GUrypsl 1
1 I/I)I() cBoiicTBa. 3me epHI/Ie FeOMi I/I}‘III;CKI/IX 2 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnunoreka LIOK
2 Tpeyrobukir 2 1 https://m.edsoo.ru/7f415e2e
[TapannensHbie TpsIMbIE, CYMMa YTJIOB bubmmoreka [JOK
3 1
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U KpyT. [ 'eomeTpuueckue 1 bubnmnoreka HOK
MOCTPOEHUSA https://m.edsoo.ru/7f415e2e
bubnmorexa LIOK
IT i 1 1
> OBTOpeHHE, 060bueHHe ANl https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 9 4 0
8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uugpoBbIe
Ne ni/m P Kourpoabubie IIpakTnyeckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
N bubmuoreka [{OK
! HerbipSxyronpiiici 2 . https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
bubnunoreka LIOK
2 MPOTIOPITMOHATBHBIX OTPE3KaX, MOA0OHbIE 2 1

TPEYrOJIbHUKU

https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

IInomans. Haxoxnenue miomanei

3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 2 1 bubmmorexa [JOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX Guryp
4 Teopema ITudaropa u Hauana 1 1 bubnmnoreka HOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYriabl B OKpYKHOCTH. BriricanHbie u
5 ONMCAHHBIE YETHIPEXYTOJIbHUKH. 1 1 bubmmoreka [JOK
Kacarenbnble k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEMN
bubnunoreka LIOK
6 I1 0606 i 1 1
OBTOPEHHE, GOOLIICHHE SHA https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 9 6 0
9 KUIACC
KosmnuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu(poBbIe
Ne ni/nt P Konrpoabsnbsie IIpakTnueckue (1udpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. Teopembl KOCHHYCOB U 1 1 bubnnorexka [JOK
CHUHYCOB. Pemienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
9 [Ipeobpa3zoBanue nonodus. Merpuueckue 9 1 bubnuorexa [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bextopet L 1 https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
4 2 1
JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH https://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. [lTMHa
5 Olf YKHOCTHU U TUIO y; b Kpyra g 1 bubmmorexa LIOK
Py Hl Hu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
6 JIBU>KEHUS TNIOCKOCTH 1 bubnmoreka [JOK



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

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

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS

3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnbie IIpakTnyeckue Aara tupposkie
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes:

[Tpocreiimue reomeTpudeckue 0ObEKTHI.
MHoroyronbHuUK, 1oMaHasg. CMEXHbIE U
BepTHUKaNbHbIE YIIbl. U3Mepenue

1 JIMHEHHBIX U YTJIOBBIX BEJIUYMH, 1 bubmorexa LIOK

https://m.eds00.ru/8866b724

BBIUMCJIEHHE OTPE3KOB U yrioB. [lepumerp
U TIomanb GUryp, COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB.
ITonsiTHE O paBHBIX TPEYTOJIBHUKAX U
NEPBUYHBIE NPEICTABICHUS O PABHBIX
¢urypax .Tpu npusHaka paBeHCTBa

5 TPEyroJIbHUKOB. [[pu3Haku paBeHCTBa 1 bubnnoreka [JOK
IIPSAIMOYTOJIBHBIX TPEYTOJIbHUKOB. https://m.eds00.ru/8866ce80
CBOIiCTBO MeIMaHBI IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3E.
PaBHOOeIpeHHbBIE 1 PABHOCTOPOHHUE
TpeyroyibHUKH IIpu3Haku u cBoiCTBa

3 PaBHOOEPEHHOTO TPEYTOJIbHHKA. 1 bubnnorexka [JOK
HepasencrtBa B reomerpun. https://m.edsoo.ru/8866d6fa
[IpssMOYTOIBbHBIN TPEYTOJIBHUK C YTJIIOM B
30°.

4 KoHnTtponbHas pabota 1o Teme 1 1 bubnnorexka [HOK
"TpeyronbHuku" https://m.edsoo.ru/8866echc

5 [TapannensHbIC IPSMBIC, UX CBOMCTBA. 1 bubnnorexka [HOK



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866ecbc

IIarsiii moctynar EBkinaa. Hakpecr
JIeKalUe, COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIC IPU
MEPECEUCHUH NapaAJIeIbHBIX IPSIMBIX
cekyme. [Ipu3znak nmapamienbHOCTH
IPSIMBIX YEPE3 PABEHCTBO PACCTOSIHUM OT
TOYEK OJIHOM MPAMOM 10 BTOPOH MPSAMOI

CyMmMma yrII0B TpeyroyibHUKa. BHemHue
yriibl TpeyrosnbHuka. KontponbHas paboTa
no teme "[lapasuienbHble npsiMble, CyMMa
YIJIOB TPEYrojibHUKA"

https://m.edso0.ru/8866ef64

bu6mmoreka [IOK
https://m.edso00.ru/8866f8ba

OKpYyXHOCTb, XOPJIbI M TUAMETP, UX
cBoricTBa .KacarenbHast K OKPYKHOCTH.
OKpyXHOCTb, BUcaHHas B yroi. [louarue
7 o I'MT, npumeHeHue B 3a1auax.
buccekrpuca u cepeuHHbIN
MEePHEHAUKYISIP KaK TEOMETPUUECKHE
MeCTa TOYEK.

OKpy’KHOCTb, OITMCAHHAsI OKOJIO
TpeyroiabHuKa. OKpy>KHOCTb, BIMCAaHHAs B
TpeyroyubHuK Ilpocreiimue 3anauu Ha
noctpoerne. KontponbHas pabota o teme
"OKpyXHOCTb U Kpyr. ['eomeTpuueckue
MOCTpOeHUA"

[ToBTOpeHue u 06001IeHNE 3HAHUT
9 OCHOBHBIX ITOHATHI U METOAO0B Kypca 7

kiacca. Toropas KOHTPOJIbHAA pa60Ta

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

bu6mmoreka [IOK
https://m.eds00.ru/88670800

bubmuoreka [JOK
https://m.edso0.ru/886715b6



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/88670800
https://m.edsoo.ru/886715b6

8 KUIACC

Ne
n/n

Tema ypoka

[Tapamnenorpamm, ero npu3Haku U CBOWCTBA.

YacTtHble ci1y4yan mapaiesorpaMMoB
(IpsAAMOYTOJILHUK, POMO, KBaIpaT), UX
pU3HaKU U cBolicTBa. Tpamnerus.
.PaBHOOOKAs ¥ IPSAMOYTOJIHHAS TPATICITHH.
Meton yaBoeHnust meauansl. LleHTpasibHas
CUMMETPHUHL.

Konrponbnas pabora no reme
"YeTplpéXyroabHuKn"

Teopema daneca u Teopema o
IIPONOPLUUOHANIBHBIX OTpe3Kax. CpenHss
JUHMS TpeyrojapHuka. Tpanenus, e€ cpeaHss
nunus. [IponopunonansHeie oTpe3ku. LieHTp
Mmacc B TpeyroibHuKe. [1o100HbIE
TPEYTOIbHUKHU.

Tpu npuzHaka nogooMs TPEYroJIbHUKOB.
[TpumeHeHne Nog00Hs IPU PELICHUN
npakTudeckux 3a1a4 KontponpHas pabota
no teme "[lonoOHbIe TpeyroabHUKN"

CBolCTBA TUIOIA/IEN T€OMETPUUECKUX
buryp .QopMyIIbI IS TIOIIATN
TpEYyroJIbHUKA, apajliesorpaMmma.
Brrurcnenue miomasieit cnoxxkHbeIX Guryp.
[Tnomanu ¢uryp Ha kiner4daroit Oymare.
[Tnomanu mogoOHBIX uryp.

KoauuecTBO 4acoB

Bceero KonTpoiabHubie
padoThbI
1
1 1
1
1 1
1

IpakTuyeckue
padoThI

Jara
U3yYeHUS

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [IOK
https://m.edsoo.ru/88671af2

bubnuoreka [{OK
https://m.edso0.ru/88671dea

bubmnoreka IIOK
https://m.eds00.ru/8867337a

but6mmorexa [IOK
https://m.edso0.ru/8867445a

but6mmoreka [IOK
https://m.edso0.ru/886745fe



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe

3ajaun ¢ IPaKTUYECKUM COACPKAHUEM.
Pemenne 3amad ¢ moMoIIbp0 METOAA
BCIIOMOTATEIbHOM IO M.
Kontpoinbnas padora mo teme "Ilnomanp"

bubnunoreka LIOK
https://m.eds00.ru/88674860

Teopema [Tudaropa u e€ npumeHeHHE.
OnpezeneHue TPUrOHOMETPUICCKUX
(GYHKIHH OCTPOTO yriia mpSIMOYTOJIBHOTO
TPEyrojbHUKA, TPUTOHOMETPUYECKUE
COOTHOIICHUS B IPSIMOYTOJIBHOM
TpeyroibHuKe. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKICCTBO.

bubnunorexa LIOK
https://m.edsoo0.ru/88675abc

BnucanHble ¥ IEHTpaIbHBIE YIUIBI, YIOJI
MEXy KacaTeJIbHOW U XOpAOH . YTJIbl MEKIY
XOpAaMH U CEeKyIlMMU. Brincanusie u
OIIMCAHHBIC YETBIPEXYTOJIbHUKH, UX
IIPU3HAKU U CBOMCTBA. [IpMeHeHne CBONCTB
BIIMCAHHBIX U ONHUCAHHBIX
YETBIPEXYTOJIBHUKOB ITPH PEIIEHUN
reoMeTpUYEeCcKuX 3a1a4d. Bzanmuoe
pacmojoKeHue IByX OKpYKHOCTEH, o01Ime
kacarenbHble. KacaHne okpyXHOCTEN

bu6nmorexa LIOK
https://m.edsoo.ru/8a1415b2

KonTtponbHas pabota o Teme "Yriisl B
OKpYXHOCTH. Bricanuble 1 onucaHHble
YETBIPEXYTOJIbHUKA"

[ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB
KypcoB 7 U 8 KJ1accoB, 0000IIeHNE 3HAHU.
Hrorosast koHTposIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9

bubnunorexa LIOK
https://m.edso0.ru/8a141c88

bubnunorexa LIOK
https://m.edsoo.ru/8al420ac

9 KUIIACC



https://m.edsoo.ru/88674860
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a1420ac

n/n

Tema ypoka

Onpenenenne TPUrOHOMETPUUYECKUX (PYHKIIMHA YTI0B OT
0° o 180°. dopmysl npuBeaeHus. Teopema
KocuHycoB. Teopema cunycoB. Haxoxnenue anuH
CTOPOH U BEJIMYHUH YIJIOB TPEYrOJIbHUKOB. Pemenue
TpeyroiabHUKoB.I [pakTueckoe npumMeHeHe TeopeM
CHUHYCOB M KocuHycoB. KoHTposbHast paboTa no teme
"Pewienne TpeyroibHUKOB"

KoaunuyecTBO 4acoB

Bce
ro

KonTpoa
bHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3yYeHUS

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [IOK
https://m.edsoo.ru/8al424bc

[TonsiTue o npeoOpa3zoBaHUU 11OA00US
CoOTBETCTBEHHBIE AJIEMEHTHI MTOT00HBIX (QHUTYD.
TeopeMa 0 pou3BeIEHUHN OTPE3KOB XOPJ, TEOPEMA O
IIPOM3BEACHUH OTPE3KOB CEKYIIHNX, TEOpEMa O KBajapare
KacatenbHOU. [[puMenenune TeopeM B pelieHun
FEOMETPUYECKUX 3aau.

KonrtponsHas padora o teme "[IpeobpazoBanue
nogo6usi. MeTpudeckrue COOTHOLIEHHSI B OKpY»KHOCTH"

Onpenenenrie BeKTOpoB. Ouznueckuii u
TEOMETPUUYECKUN CMBICIT BEKTOPOB. C10KEHUE U
BBIUNTAaHUE BEKTOPOB, YMHOKEHNE BEKTOPA Ha YUCIIO.
PasnoxxeHne BekTopa 1o 1ByM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunats! Bekropa. CkanspHoe
IIPOM3BE/IEHNE BEKTOPOB, €r0 MPUMEHEHHE TS
HAXO0X/ICHUs JUIMH U YIJIOB.

Pemenue 3amau ¢ nomoupto BekTopoB. [Ipumenenne
BEKTOPOB IS PELICHUS 3a7a4 (PU3UKH.

Konrtponsnas padora no reme "Bekropsr"

bu6mmoteka IIOK
https://m.edsoo.ru/8al43ab0

bubnunorexa LIOK
https://m.edso0.ru/8a144960

bubnunoreka LIOK
https://m.edsoo.ru/8a145b08

ﬂeKapTOBBI KOOpJAWHATHI TOUYCK HA IIJIOCKOCTHU



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a145b08

.YpaBHEHUE NPAMON. Y PaBHEHUE OKPYKHOCTHU.

Koopaunatsl Touek nepecedyeHus OKpyKHOCTH U
npsMoil. MeTo1 KOOpJIMHAT MPU PELICHUHN

6 FeOMETPUUECKUX 3aJa4, IPaKTHUECKUX 3a/1a4.
KonTponpHas padora o Teme "JlekapTOBBI
KOOPJIMHATHI Ha TIOCKOCTH"

[IpaBuiibHBIE MHOTOYTOJIbHUKH, BEBIYMCIIEHUE UX

aneMeHTOoB. Yucio . JlnrHa okpyKHOCTH. [[nuHa nyru

OKpykHOCTHU. Pagnannas mepa yrina. [lnmomane kpyra,

CEKTOpa, CETMEHTA

[TonsiTe o nBUX)eHUM MIOCKOCTH. [1apaienbHbii

8 nepeHoc, moBopoT. [Ipumenenne ABMKEHUIN Tpu
pelIeHUH 3a/1a4y

bub6nmoreka [IOK
https://m.edsoo.ru/8a145c48

bubnuoreka [{OK
https://m.edsoo.ru/8al46fda

bubnunoreka LIOK
https://m.edsoo.ru/8al47c82

[ToBTOpeHUe, 06001IeHNE, CHCTEMAaTH3aIlUs 3HAHUH.
9 BnucanHble ¥ ONMCaHHBIE OKPYKHOCTH
MHOTOYTOJbHUKOB .JTOroBas KOHTpoJbHas paboTa

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a147c82

IHHOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM mH(POBOM MHpE BEpPOSTHOCTh W CTATUCTHKA MPHOOpPETAIOT BCE
OOJIBIIIYIO0 3HAYUMOCTh, KaK C TOYKH 3PCHUS MPAKTUICCKUX MPHIOKECHUN, TaK U UX POJIH B
oOpa3oBaHHM, HEOOXOJMMOM KaXJOMy deloBeKy. Bospacraer umcno mnpodeccuit, npu
OBJIAJICHUH KOTOPBIMH TpeOyeTcsi Xopoiasi 0a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTU U
CTaTHCTUKH, TaKas MOATOTOBKA Ba)KHA JUISA MPOJOJDKEHHUS OOpa30BaHHS W ISl YCIEITHON
po(heCCUOHATLHON Kapbephl.

Kaxxnp1ii yenoBeK MOCTOSTHHO MPUHUMAET PEIICHHS Ha OCHOBE HMMEIOIIUXCS Y HEro
JaHHBIX. A JUIsi 0O0CHOBAaHHOTO MPHUHSTHS PEIICHHUS B YCIOBHSX HEAOCTaTKa MM M30BITKA
nHpopMaluu HEOOXOJAMMO B TOM YHUCIE XOPOIIO CPOPMHUPOBAHHOE BEPOSATHOCTHOE U
CTATUCTUYECKOE MBIIUICHHE.

MMeHHO MO3TOMYy OCTpPO BCTajla HEOOXOAMMOCTHh C(OpMHpPOBaTH y OOy4aroUIMXcs
(YHKIHMOHAJIBHYI0 TPaMOTHOCTh, BKJIIOUAIOIIYI0O B ce0s B KayecTBE HEOThEMIIEMOM
COCTaBISIIOIICH yMEHHE BOCIPUHUMATh W KPUTHUUYECKH AaHAIU3UPOBATh HH(POPMAIHIO,
MIPEAICTABIICHHYI0O B DPAa3IMYHBIX (OpMax, MOHMMATh BEPOSTHOCTHBIA XapakTep MHOTHUX
peaJIbHBIX IPOLECCOB U 3aBUCUMOCTEH, TPOU3BOIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4e€OHOM Kypce€ C OCHOBHBIMHM TMpHHIMIIAMU cOopa, aHaiau3a M
MPE/ICTAaBICHNS TaHHBIX U3 Pa3NWYHBIX Cep KU3HMU OO0IecTBa W rocyAapcTBa MPHOOIIaeT
oOyuaromuxcsi K OOIIEeCTBEHHBIM HHTEpecaM. M3yueHne OCHOB KOMOMHATOPHKH Pa3BUBAET
HaBBIKM OpraHU3aINy repedopa U MmojAcuéra yrciia BApUAaHTOB, B TOM YHUCJIE B MIPUKIATHBIX
3a/layax. 3HaAKOMCTBO C OCHOBaMH TeOpuHU rpadoB CO3MAET MaTeMaTUYECKHil (yHIaMEHT
it GOPMHUPOBAHUSI KOMIIETEHIIUN B 00J1acTH MHPOPMATUKHN U IUPPOBBIX TexHoorui. [Ipu
M3YYCHUHU CTATUCTHUKH W BEPOSITHOCTH OOOTAIIAOTCS MPEACTaBICHHUS OOYyYaroUIMXcs O
COBPEMEHHOW KapTUHE MHUpa U METOJIaX €r0 UCCIEIOBaHMs, (OPMUPYETCS TOHUMAHUE POIU
CTaTUCTUKU KaK MCTOYHHMKA COIMAIIBHO 3HAYMMOW WH(OpPMAIIMU U 3aKJIa/IbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBITIICHHUS.

B cootBercTBMM ¢ JaHHBIMH LEISIMH B CTPYKType MpOrpaMMBbI y4eOHOTO Kypca
«BeposTHOCTh M CTATUCTHKA» OCHOBHOTO OOIIEro 0Opa3oBaHUs BBIACICHBI CIEAYIONINE
coliepkaTenbHO-MeToanueckne JnuHuM: «lIpeicraBieHne MaHHBIX ©  OMUCATENbHAs
CTaTUCTHKa», «BeposSTHOCTBY, «DIeMEHThl KOMOWHATOpUKW», «BBemeHue B TEOpHUIO
rpadoBy.

Copepxanne nmuauu «lIpencraBneHne MaHHBIX W OMHCATENbHAS CTATHCTHKA» CITY>KUT
OCHOBOW s (OpMHUPOBaHHMS HABHIKOB pabOThl ¢ wWH(pOpMammen: OT 4YTEHUA W
WHTepHpeTanuu MHGOPMAINK, TPEACTABICHHON B TaOJIMIax, HA IUarpaMmax U rpadukax,
10 cOopa, MpeACTaBIECHUS U aHalIW3a JAHHBIX C MCIOJIb30BAHUEM CTATUCTUYECKHX
XapaKTepUCTHK CPEeTHUX M paccewBaHus. Paboras ¢ gaHHBIMU, OOydaromuecs ydaTcs
CUMTHIBATHh M WHTEPIPETHPOBATH JIaHHBIC, BBIIBUTaTh, apTYMEHTHPOBAaTh M KPHUTHUKOBATH
NPOCTEHININE TUTIOTE3bl, Pa3MBINUIATh HaJ (HDaKTOpaMH, BBI3BIBAIOIIMMU H3MEHYHUBOCTH, U
OIICHWBATh UX BIIUSIHUE HA PACCMATPUBAEMBIE BEJTMYUHBI U TIPOIECCHI.



NHTynTHBHOE mpencTaBieHUWE O  CIyYalHOW HW3MEHYMBOCTH, HCCIEIOBAaHUE
3aKOHOMEPHOCTEH W TEHIEHIMN CTAaHOBUTCS MOTHBHPYIOIIEW OCHOBOW [JII W3Y4YEHHS
TEOpPUHM BEPOSATHOCTEW. bosblIoe 3HaueHWE MMEIT NPAKTUYECKHUE 33JaHus, B YaCTHOCTHU
OIIBITHI C KJIACCHYECKUMU BEPOSTHOCTHBIMHU MOJIEIISIMU.

[ToHsiTHE BEpOSITHOCTH BBOAMUTCS KaK Mepa MpaBAononoous ciydaitHoro coositus. [lpu
M3YyYeHUH Y4YeOHOro Kypca oOydarouuecss 3HAKOMSITCA C MPOCTEUIIMMH METOJaMU
BBIUKCIICHHS BEPOSITHOCTEH B  CIy4alHBIX OJKCIEPUMEHTAX C PaBHOBO3MOXHBIMU
AJIEMEHTapPHBIMU HCXOJAMH, BEPOATHOCTHBIMM 3aKOHAaMH, IO3BOJIAIOUIMMHU CTABUTh MU
pemate Oojiee ClOXKHBIE 3a1aud. B yueOHBI Kypc BXOAST HadajbHbIE MPEACTABICHUS O
CIIy4ailHbIX BEJTMYMHAX U UX YHCIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYLIECTBJISIETCS 3HAKOMCTBO OOYYalOLIUXCS C
MHO>XECTBAMU U OCHOBHBIMM OIIEpAaLUsIMU HaJl MHOKECTBAMH, PACCMATPUBAIOTCS IIPUMEPHI
IIPUMEHEHUs JUIS PEIICHMs 3aJay, a TaKK€ MCIOJb30BaHUS B JIPYTUX MaTE€MaTHYECKHX
Kypcax U y4eOHBIX MpEeaMETaX.

B 7-9 xnaccax usyuaercs y4uyeOHBIM Kypc «BeposSTHOCTh M CTaTUCTHKa», B KOTOPBIM
BXOJAT paznensl: «[IpeacraBienre JaHHBIX W ONKCAaTeNbHAsI CTATUCTUKAY, «BeposTHOCTHY,
«IeMeHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadosy.

Ha usyuenue yuebHOro kypca «BeposTHOCTh U cTaTucTHKa» oTBoAuTCs 102 yaca: B 7
kimacce — 34 gaca (1 gac B Hemenio), B 8 kimacce — 34 gaca (1 gac B Hemenio), B 9 ximacce — 34
yaca (1 gac B Hezento).

COIAEPKXAHUE OBYUYEHUA
7 KJIIACC

[Ipencrapienue NaHHBIX B BUJAE TaOJull, Auarpamm, rpadukoB. 3anojiHeHUE TaOJuII,
YTE€HUE W TOCTPOCHHE JuarpaMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYroBbiX). UTeHue
rpauKoOB peaTbHBIX MpoOIlecCOB. M3Bnedenne wuHboOpManuu W3 AUarpaMM U TaOIuII,
WCIIOJIb30BAaHUE U MHTEPIPETALIUS TAHHBIX.

OmnucarenpHasi CTaTUCTUKA: CPeIHEE apuPpMETHIECKOe, MeAraHa, pa3Max, HauboJbIIee
Y HauMEHbIIIee 3HaUeHUs1 Habopa YUCIIOBBIX JaHHBIX. [I[puMepsl ciiyuyaliHOM U3MEHUYUBOCTH.

Cny4aiiHbIll 3KCIIEpUMEHT (OIBIT) M cllydaiiHOe coObiTHe. BeposTHOCTh M 4acToTa.
Ponp ManoBepoOsSITHBIX M MPAKTHUYECKH JOCTOBEPHBIX COOBITHH B MPHUPOJIE U B OOIIECTBE.
MoHera u urpanbHas KOCTb B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepudHbl. Yucino pédbep u cymMmapHasi CTENeHb
BepiuH. [Ipencrasnenue o csizHoctu rpada. Lenu u nukisl. [lytu B rpadax. O6xoxa rpada
(oiinepoB nyTh). [IpeacraBnenue 06 opueHTUpOBaHHOM rpade. Pemienne 3a1ay ¢ MOMOIIBIO

rpados.
8 KJIACC

[IpencraBnenue naHHBIX B BUAE TaOIUI, TUarpamm, rpaduKoB.



MHOX€ECTBO, 3JEMEHT MHOXECTBA, MOJMHOXKECTBO. Omnepauuy HaJ MHOXXECTBAMH:
oObenMHEHUe, TMepecedeHue, aonogHeHue. CBoiicTBa omepanuil HaJl MHOXKECTBAMU:
IEPEMECTUTENIBHOE, COYETaTeNbHOE, paclpeleanuTeNbHOe, BKIIOUeHUs. lcnonap3oBaHue
rpauyecKoro NpeaCTaBICHNUsS MHOXECTB JJI ONMCAHMs peajbHBIX IPOLECCOB U SIBICHUH,
IIPU PEIIEHUH 3a]1a4.

N3mepenne paccenBaHus JaHHBIX. JlHMcnepcHss U CTaHAAPTHOE OTKIOHEHHUE YUCIIOBBIX
HabopoB. J[narpamMMa paccenBaHus.

OnemeHTapHbIe CcOOBITHA ciay4ailHoro ombiTa. CiydaiiHble coObITHS. BepositHocTH
coObITUH. ONBITEI C PABHOBO3MOKHBIMU 3JI€MEHTAPHBIMU COOBITHSIMU. CllydaliHbII BBIOOP.
CBsi3p MEXIy MaJOBEPOSTHBIMU U NPAKTUYECKH JTOCTOBEPHBIMH COOBITHUSIMU B IPUPOJIE,
00I11IeCTBE U HAYKE.

Hepeo. CBoiicTBa [J€pEBbEB: EIUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BHUCSYEU
BEPILMHBI, CBSA3b MEXJy YUCIOM BEpPIIMH U yucioM pedep. [lpaBuno ymHoxenus. Pemenne
3a/1a4 ¢ MOMOIIBIO rpadoB.

[IpotuBononoxueie coObiTusA. [uarpamma Oiinepa. OObeAMHEHUE U TEPECEUCHUE
coObiTuii. HecoBMecTHbie coObiTusA. Dopmyna cloKeHUs BEpOSATHOCTEH. Y CIOBHas
BEepOATHOCTh.  [IpaBuino  ymHoxkeHusi. HesaBucumblie  coObiTus.  IlpencraBienue
JKCIIEpUMEHTA B BUJE JepeBa. PemieHne 3a1a4 Ha HAX0XKICHUE BEPOATHOCTEN C MOMOUIBIO
J€peBa CIy4aHOTO SKCIIEPUMEHTA, AUarpaMm JWiiepa.

9 KJIACC

[IpencraBienre JaHHBIX B BUAE TaOJUIl, auarpaMm, rpadukoB, HHTEpHpETAIUS
JNaHHbIX. UTeHue U mocTpoeHue Tabaull, AMarpamMmm, rpaduKoB MO peaibHbIM JaHHBIM.

[TepectanoBku u dakropuan. Codetanusi 1 yuciao coueranuit. Tpeyronpuuk Ilackans.
Pemenue 3aa4y ¢ MCIOIB30BaHHUEM KOMOMHATOPHUKH.

['eomerpuyeckas BeposITHOCTb. Ciy4yallHbIN BBIOOp TOYKU M3 (UTYPHI Ha IJIOCKOCTH,
13 OTpEe3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex u Heygaya. Cepus ucnblTaHuii 10 mnepBoro ycmnexa. Cepus
ucneiTanuii bepuymim. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepHyiu.

CrnyvaiiHas BeJIMUMHA U paclpeie]ieHUe BeposiTHOCTEH. MaTeMaTuueckoe OXKUJaHue U
mucriepcrs. IIpuMeppl MareMaTHYECKOro OXHUIAHUSA KaK TEOPETUYECKOrO CpPEIHETO
3HAYEHMS] BEJIMYMHBI. MaTremMaThudeckoe OKUIAHUE W AUCIEePCHUS CIy4allHOW BEIUYUHBI
«YHCJIO YCTIEXOB B CEPUU UCTIBITAaHUN bepHyImm».

[Tonsitue o 3akoHe OoNbIIMX uucesd. V3MepeHue BEepOSTHOCTEH C MOMOIIBIO YaCTOT.
Ponb 1 3HaueHne 3aKoHa OOJIBIIMX YKCE B IPUPOJE U OOIIECTBE.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA HPOI'PAMMbBI YUYEBHOI'O
KYPCA «BEPOATHOCTb U CTATUHCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS MPOrpaMMbl yueOHOro Kypca «BeposTHOCTh U
CTAaTUCTHKa» XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

OPOSBJICHUEM HMHTEpeca K TMPOIIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHUSM POCCUMCKUX MAaTeMAaTHKOB M POCCHICKOM
MaTE€MaTUYECKOM WIKOJbI, K HCIIOJIb30BAHUIO 3THUX JOCTHKEHUH B APYrMX HayKax M
MPUKIAAHBIX cepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH Tpa)KJIaHWHA U pealu3alldd €ro Ipas,
MIPE/ICTABICHUEM O MATEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHHUM, MTPOLIETyp TPaKIAHCKOTrO 00IIecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHUIO JTHYECKUX TMpOOJIEM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM
NOCTUKEHUW HAyKH, OCO3HAHMEM BAXHOCTM MOPAJIBHO-3TUYECKUX IPUHIIUIIOB B
NEATENbHOCTU YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHHUU MPAKTHUYECKUX 3a7a4 MaTeMaTUYECKOH
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOro OOpa30BaHUsl Ha MPOTSKEHUU
BCEH JKHU3HM I yCIIEUTHOW NpOodeCCHOHAIbHON IEATEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX
YMEHUW, OCO3HAHHBIM BBIOOPDOM ¥ TIOCTPOECHUEM HHJUBHIYAIbHOW TPACKTOPUHU
0o0pa30BaHMsI W JKU3HEHHBIX IUIAHOB C Y4YE€TOM JIMYHBIX HMHTEPECOB M OOILECTBEHHBIX
MOTPEOHOCTEM;

4) 3cTeTH4ecKoe BOCIMTAHUE:

CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHMYECKOMY BOCHPUATHIO MAaTEMaTHYECKHX
OOBEKTOB, 3ajay, pEUIeHWH, pacCyXACHHH, YMEHHUI0O BHUACTb MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHUEHTAIMEH B JESATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MPeICTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS YEJIOBEKAa, MPUPOJABI M OOIIECTBA, MOHUMAaHUEM
MaTeMaTUYECKOM HayKd Kak c(epbl 4eIoBEYECKOW ACSATEIbHOCTH, ATAloOB €€ pPa3BUTHUS U
3HAUMUMOCTU IS Pa3BUTHS LMBWIM3AIMU, OBJAJCHHEM S3bIKOM MAaTEMaTUKU U
MaTEMaTUYECKON KyJIbTYpPOHl KakK CpeJCTBOM MO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEHIIMMHU
HaBBIKAMH HCCIIEJOBATENBCKOMN IESATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHMe, (POPMHUPOBAHHE KYJBTYPbl 3A0POBbSI H
IMOIMOHAIBHOTO 0J1arONOJTyYHs:

TFOTOBHOCTBIO TPUMEHSTh MaTeMaTHUYeCKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs,
BEJICHUS 3710pPOBOTO 00pa3a KU3HM (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI



U OTJIbIXA, PEryJsipHas Gpu3ndeckasi akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABbIKA peIieKCHH,
pU3HAHHEM CBOETO IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro YelI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JJIs1 pelIeHus 3a/1a4d B 001acTu
COXPAHHOCTH OKpYXKaloleld cpeipbl, MJIAHUPOBAHUS MOCTYIKOB M OLIEHKH HX BO3MOKHBIX
MOCIEACTBUM  JJIT  OKpYXKAalolllel  Cpelbl, OCO3HAaHHMEM TJ00aJbHOrO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX pPelICHHUS;

8) ajanTanus K M3MEHSIIOIUMCS YCJIOBUSIM COLUAIBLHON M IPUPOIHON Cpebl:

TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHUAX HEONMPEAECIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM UHCIE YMEHHE YUHTHCS
y JIpYyrux JIojAe, mpuoOpeTaTh B COBMECTHOW AESATEIBHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAUMOCTBIO B (DOPMHPOBAHMHM HOBBIX 3HAHUN, B TOM 4Hce (OPMYIUPOBATH
UJeU, MOHATUA, TUIOTE3bl 00 OOBEKTAX M SIBIICHUAX, B TOM YHCIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIUTHI COOCTBEHHBIX 3HAHUI W KOMIETEHTHOCTEH, IUIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOINUNA KOHTPMEP, KOPPEKTUPOBATh PUHUMAEMbIE PELLICHUS U
nencTBud, (OpMyIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble 1ornyeckue AecTBUA:

e BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUN MEXIYy MOHATUAMH, (OPMYJIUPOBATH ONPEACICHUS MOHITHM,
yCTaHABIWBATh CYIIECTBEHHBIM TMpPHU3HAK KJIacCH(UKAIMKM, OCHOBAaHUS  JJIA
00001IIeHNs ¥ CPAaBHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (HOPMYITUPOBATH U MPEOOPA3OBBIBATH CYXKIACHUS: YTBEPIUTEIbHBIC U
OTpHUIlaTeIbHbIC, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

e BBIABIATH MAaTEMATUYECKHWE 3aKOHOMEPHOCTH, B3aWMOCBS3U W IPOTUBOPEUHS B
dakTax, MaHHBIX, HAOMIONCHUSIX W YTBEPXKICHUSAX, TMpeiaraTb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYUN;

e JIENATh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHAYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3AKIIOUEHUN 10 aHAJIOTHH;

e paszlbupaTh JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKACHUM (MpsMble U OT
MPOTUBHOIO),  MPOBOJUTH  CaMOCTOSITEJIbHO  HECJIOXKHBIE  JIOKAa3aTeIbCTBa
MaTeMaTU4ecKnX (aKkTOB, BBHICTpAaMBATh APTYMEHTAIMIO, MPUBOJWTH NPUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKJICHUS,



BbIOMpaTh CHOCOO perieHus y4eOHOU 3amaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus1, BbIoUpaTh HanboJiee MOIXOIAIINMN ¢ YIETOM CaMOCTOSITEIbHO BBIICICHHBIX
KPUTEPHUER).

Ba3oBble ucciieqoBarebLCcKue 1eMCTBUSA.

UCIIONIb30BAaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUN  HMHCTPYMEHT  IO3HaHUS,
dopMynupoBaTh BOIIPOCHI, dukcupyromme IPOTHUBOPEYHE, npobiemy,
CaMOCTOSTENIbHO YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

POBOJUTH MO CaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HECIIOKHBIA IKCIIEPUMEHT,
HEOOJBIIOE HCCIEIOBAHUE 10 YCTAaHOBJIECHUIO OCOOCHHOCTEM MaTeMaTHUeCKOTo
00bEKTa, 3aBUCUMOCTEH O0OBEKTOB MEXKIY COOOIA;

CaMOCTOSITENIbHO ~ (OPMYJIUpPOBaTh O00OOIIEHUS M BBIBOABI IO  pe3yJibTaTaM
NPOBEAEHHOIO HAOIOIEHNUS, UCCIIEI0OBAaHMS, OLIEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MPOTHO3MPOBATh  BO3MOXKHOE  pa3BUTHE TpoIecca, a TakKe  BBLIBUTATh
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora ¢ nndpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMU, JAHHBIX, HEOOXOAUMBIX
JUTSI peIICHUS 3a1a4H;

BBIOMPATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(HOPMAITHIO
Pa3UYHBIX BUJOB U (OPM TIPEICTABIICHHUS;

BbIOMpaTh (opmy mpenctaBieHuss WHOOpPMAIMM W WJUIIOCTPUPOBATH PEIIaeMble
3a/lauyu CXeMaMHu, rarpaMmmMamMu, HHOU rpauKkoi U MX KOMOWHAIIUSIMU,

OIICHUBATh HAIEKHOCTh HHPOPMAIIMH TI0 KPUTEPUSIM, MPEIIOKEHHBIM YUUTEIIEM HUITH
c(hOpMYTUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

BOCIPUHUMATh U (OPMYJIMPOBATH CYKJIEHUSI B COOTBETCTBUHU C YCIOBUSAMU U LETSIMU
oOlLleHus, SICHO, TOYHO, T'PAMOTHO BBIpaXXaThb CBOK TOYKY 3pPEHUS B YCTHBIX M
NUCBMEHHBIX TEKCTaX, JaBaTb IIOSCHEHUS MO XOJIy pELICHHs 3aJayH,
KOMMEHTUPOBATH MMOJTYYECHHBIN PE3yJIbTaT;

B XxoJe OOCYXIEeHHUs 3a/laBaTb BOIIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl,
npo0JIeMbl, peraeMoi 3aJauu, BbICKa3bIBaTh UACH, HalleJICHHbIE Ha MTOUCK PEIIeHUS,
CONIOCTABJSATh CBOU CYXKJECHHUS C CYXKICHUSMH JPYTMX YYaCTHUKOB JHAJIOTa,
oOHapyXuBaTh pa3IMyU€ M CXOJCTBO TMO3MUIMH, B KOPpEKTHOW (opme
(opMyITUpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHHUS,

IIPEACTABIIATh PE3YJIbTAThI PELICHUS 3a1a41, JKCIIEPUMEHTA, UCCIIEA0BaHus, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpPATh (hOpMaT BHICTYIUICEHUS C y4€TOM 3a/ay MpPE3CHTAlUU U
O0COOEHHOCTEN ayAUTOPUH;

INOHMMAaTh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHJIMBUIYaJbHOU pabOTHI
IIPU PEIICHUU YYEOHBIX MaTeMaTHUECKHX 3a7a4;



e TMpPUHUMATHh 1€J1b COBMECTHOW JESITENBbHOCTH, IUIAHUPOBATH  OPTaHHU3AIUIO
COBMECTHON paboThl, pacmpeaensith BHIbI pPadOT, IOTOBapUBAThC, OOCYXKIATh
IPOIIECC U Pe3ybTaT padoThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOICH;

e Y4YacTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXJIEHHS, OOMEH MHEHHSIMU,
MO3TOBBIE HITYPMBI U JIPYTHE), BBINOJHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH
CBOM JICUCTBUSA C APYTUMU WICHAMU KOMaH/Ibl, OIICHUBATh KaYeCTBO CBOETO BKJIaJa B
o0mmii  TPOAYKT MO  KpUTEpHsiM,  CHOPMYJIMPOBAHHBIM  YJaCTHHKAMHU
B3aMMOJICHCTBHSI.

PerJIHTI/IBHLle YHuBEpCaJlbHbIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusanus:

e CaMOCTOSITEIPHO COCTAaBIIATH IUIAH, AJTOPUTM pEIICHHs 3a1adul (WM €r0 YacTh),
BBIOMpATh CIMOCOO pEIIeHHs] C YYETOM HMEIONIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUAHThI PEIICHUN C y4ETOM
HOBOW HH(OpMaIUH.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIN HHTEJJIEKT:

e BIAJETh CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIECcCa U PE3yNIbTaTa PEeIICHUS
MaTEeMaTUYECKOM 3a/1auu;

e TPEABUIETH TPYIAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh MIPU PEIICHUH 3a/1a4d, BHOCUTD
KOPPEKTHUBHI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAMICHHBIX OIHNOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pe3yJbTaTa JEATCILHOCTH TIOCTABICHHOW TMENMd U
YCIIOBUSM, OOBSCHATH MPUUYUHBI JOCTHIKEHUS WA HEIOCTHXKCHHS 1M, HaXOIUTh
OIHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 7 kjacce oOy4arOUIMIICS MOMYYUT CIEAYIOLIUME MpPEIMETHbIE
pE3yNbTaThI:

Yutats uH(POpMAIMIO, TPEICTABICHHYIO B TaOMWIIAX, HA JUarpaMMax, MpeJCTaBIsATh
JTaHHBIC B BHUJIC TAOJIUII, CTPOUTH AHArpaMMBbl (CTOJIOMKOBBIE (CTOI0UYATHIE) U KPYTOBBIE) TIO
MAacCHBaM 3HAYCHUM.

OnuceiBaTh U UHTEPIPETHUPOBATH pPEANbHBIE YMCIIOBBIC JAaHHbBIE, MPEICTABICHHBIE B
TabnuIax, Ha Auarpammax, rpadukax.

Ucnonb3oBaTh MJisi ONMCAaHUSI JAHHBIX CTATUCTHYECKHWE XAPAKTEPUCTUKHU: CpeHEe
apudmernyeckoe, MeaaHa, HauOOJbIlIee U HAMMEHbIIIEe 3HAUCHUS, pPa3MaXx.

Nmeth mpencrtaBieHue O ciaydyalHOM M3MEHUMBOCTH Ha MpUMeEpax LeH, (U3NYecKux
BEJIMYMH, AHTPONOMETPUYECKUX JAHHBIX, HMETh NPEACTABICHUE O CTAaTUCTUYECKON
YCTOWYHUBOCTH.

K konmy oOydenus B 8 kjacce oOydaromuiics MOJYyYUT CIEAYIOLIUE MPEAMETHBIC
pEe3yJbTaThI:



W3Bnekatb u mnpeoOpa3oBeIBaTh HHQPOPMAIUIO, MPEICTAaBICHHYIO B BHUAE TaOMMII,
auarpamm, rpadukoB, MPeICTaBIATh JaHHbIE B BUJIE TaOIHII, [Uarpamm, rpauKoB.

OnuceiBaTh JAHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKA3aTENe: CPeAHUX 3HAUYCHUN U
Mep paccerBaHus (pa3Max, JUCIIEPCHs U CTaHIapTHOE OTKIIOHEHUE).

Haxonuth 4acTOThI YMCIOBBIX 3HAYEHWW M YAaCTOThl COOBITHI, B TOM YHCIE IO
pe3yabTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonutb BepoOSTHOCTH CIydalHBIX COOBITHMM B OIBITaX, 3Has BEPOSTHOCTH
AJIEMEHTApHBIX COOBITHUH, B TOM YHCJIE B OMNbITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Hcnonb3oBath rpadudeckiue MOACTHU: IEPEBO CIYYAHOTO IKCIEPUMEHTA, TUarpaMMbl
Diisiepa, YuciaoBas npsmasi.

OnepupoBarh MOHATUSAMHU: MHOYKECTBO, IOAMHOYKECTBO, BBIIIOJHATh ONEPALMM Hal
MHOKECTBaMHU: OOBEIUHEHHE, [IEPECEUCHUE, JIONOJHEHHE, MEPEUUCIIATh DIIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe MpeCTaBICHUE MHOMXECTB M CBSI3€d MEXIYy HUMH IS
ONMCaHUs MPOLECCOB U SIBJICHUM, B TOM YHWCJE MPU PEIICHUH 33Ja4 U3 JPYTruX Y4eOHBIX
IIPEMETOB U KYPCOB.

K konny oOyueHus B 9 kjacce oOydaromuiics NOJYyYUT CIEAYIOLIUE IMPEAMETHBIE
pPEe3yJIbTaTHI:

N3Bnekath M mpeoOpa3oBbIBaTh HWH(OpMAIMIO, TPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHMKAX B BHUJE TaONHIl, TUarpamm, rpadukoB, MpeACTaBIsaTh JaHHbIE B BUAC TAOJIHII,
auarpamm, rpadukos.

Pemartp 3a1aun opraHu30BaHHBIM [EPeOOPOM BapHUAHTOB, a TAKKE C HUCIIOJIb30BAHUEM
KOMOMHATOPHBIX MPABUJI U METOJIOB.

Hcnonb3oBaTh onucareabHble XApAaKTEPUCTUKHU JJIsi MACCMBOB UHMCIOBBIX JTAHHBIX, B
TOM YHCJIE CPETHUE 3HAUECHMS U MEPBI paCCEUBaHMS.

HaxoauTh YacTOThl 3HAYeHMH M 4YacTOThl COOBITUS, B TOM YHUCIE IMOJIb3YAChH
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BEpOSITHOCTH CIy4alHBIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM YHUCJE B
OMbITaX C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITUSIMHU, B CEPHUSIX MCHIBITAHUN [0
[IEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

HNmets npeacTaBiieHUE O CIy4alHOW BEJIMYMHE U O PACIPEACIEHUNA BEPOSTHOCTEM.

Nmethb npeacTaBieHUe 0 3aKOHE OOJBIINX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4ailHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJAE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne /i P Konrpoasusie IIpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnuoreka [{OK
! HlpecTaBieHHe JAHHEIX . 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [{OK
2 OnucaTenLHas CTaTHCTHKA . ! https://m.edsoo.ru/7f415fdc
bubnuoreka [{OK
. 2 1
3 Catysaitas H3MEHHBOCTE https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 B 2
BE/ICHHE B TCOPHIO Ipagos https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M 9acToTa CIIy4aliHOTO 1 1 bubmmnoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
bubnmnorexa LIOK
i 1 2
6 O0001enne, cucreMaTn3amnus 3SHAHUH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 8 2 5
8 KUIIACC
Konu4yecTBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbIe
Ne ni/m P Kourpoasnbie IIpakTnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTbl padoThl
pecypchl
5 OnucarenbHas cTaTUCTHKA. PaccenBanme 1 bubnunoreka LIOK
JaHHBIX https://m.edsoo.ru/7f417fb2
3 Mioskectsa 1 bubmuorexa [{OK

https://m.edsoo.ru/7f417fb2



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

bubnunoreka LIOK

4 BeposiTHOCTB cityuaiiHOTr0O cOOBITUS 2 1 https://m.edsoo.ru/7f417f62
bubnunorexa LIOK
S Brenenue B Teopuio rpagos 2 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
6 Corysaifrbie cOOLITHs 1 https://m.edsoo.ru/7f417fb2
. bu6nmoreka [IOK
7 O00011eHre, cuCcTeMaTH3alis SHAHUH 1 2 https://m.edsoo.ru/7fA17fb2
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 8 2 1
9 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HauMenoBaHnue pa3aesioB H TeM nudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (idpp )
NMPOrpaMMblI Bceero o0pa3oBarTejibHbIE
padoThI padoThI
pecypcebl
bubnmnorexa LIOK
2 DIEMEHTI KOMOHHATOPHIH 1 1 https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpOSITHOCTD 2 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a302
bubnunotexa LIOK
4 Henbrranus bepiyium 2 1 https://m.edsoo.ru/7f41a302
. bubmuoreka [{OK
2
> Coryuaiinas BenuHHa https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
1 1
6 Obodmenne, KonTpom, https://m.edso00.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 8 1 2

IHHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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KoanuectBo yacos DJIeKTPOHHbIE
JlaTa uudgposbie
Ne ni/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero H3ydeHusi  oOpa3zoBaTebHbIE
padoThI padoThI
pecypcsbl
[IpencraBneHue JaHHBIX B TAOIUITAX.
[TpakTHyeckue BEIYUCICHUS O TaOJIMYHBIM
1 TaHHBIM. V3BNeueHre u nHTeprpeTanus 1 1 bubmorexa LOK
’ prp https://m.edso0.ru/863ec1f8
TaOJIMYHBIX TaHHBIX.
[TpakTuueckas pabota "Tabmuisr"
I'paduueckoe npepcraBIcHUE TaHHBIX B
BUJIE KPYTOBBIX, CTOJTOMKOBBIX
5 (cronbuareix) auarpamMm.Utenue u 1 1 bubnuorexa [JOK
nocrpoeHue auarpamm. [Ipumepsl https://m.edsoo.ru/863ed18e
JneMorpauuecKux JuarpaMm.
[Ipaktrueckas padota "/[uarpammsr”
Yucnossie Habopbl. CpenHee
apudmernueckoe .Mearana YMCIOBOTO
3 Habopa. Y CTOWYMBOCTh MEAUAHBI. 1 1 bubnuoreka [IOK
[TpakTnyeckas pabora "Cpennue https://m.eds00.ru/863ed846
3HaueHus". Haubonbiiee 1 HauMeHbIee
3HAYEHMsI YUCTOBOTO Habopa. Pazmax
KonTtponpHas pabora mo temam
4 "IIpencraBiaenne naHHblX. OnucareabHas 1 1 bubnmorexa [IOK
P | ) https://m.edso0.ru/863ee390
CTaTHCTUKA
CrnyuaiiHast ©”3MEHYUBOCTH (TIPUMEPBI).
YacroTa 3HaUECHUN B MacCUBE JaHHBIX.
5} I'pynniuposka. ['uctorpammel 1 1 bubmorexa HOK
PYmiip ' p" . https://m.edsoo.ru/863ee4bc
[Ipaktuueckas padora "Criydaiinas
U3MEHYHBOCTD"
6 I'pad, Bepmuna, pedpo. [IpeacrasieHue 1 bubnuorexa [JOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc

3aauu ¢ momoIpko rpaga .CreneHpb

(BaJIeHTHOCTB) BepIIUHBL. Yncio pédep u
CyMMapHasi CTETeHb BepIiuH. L{ens u nukiI.
ITyTs B rpade. [IpencraBienue o CBA3HOCTH

rpada .IlpencraBnenue 06
OpPUECHTHUPOBAHHBIX Ipadax.

https://m.edsoo0.ru/863eef52

CiyyaliHblii ONBIT U CITy4yaliHOE COOBITHE.

BepositHoCTh M yacToTa coobiTus. Poib
MaJIOBEPOATHBIX U IIPAKTHYECKU
JIOCTOBEPHBIX COOBITUH B IIPUPOJIE U B

bu6mmoreka [IOK

1 1
obmecTBe. MoHeTa M UTrpajibHas KOCTh B https://m.edsoo.ru/863ef4d4
TEOPUU BEPOSTHOCTEH.
[IpakTuueckas padora "Yacrora
BBbITIaZICHUS opJa"
KonTponbhas pabota mo remam
"Cn paﬁHa;I I/I3pMeH‘{I/IBOCTL I'padst 1 1 bubmmorexa [OK
v . P . https://m.eds00.ru/863f0186
BeposiTHOCTB citydaifHOTO cOOBITHS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 8 2 5
8 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabsubie IIpakTnyeckue
n/n Bcero u3ydyeHusi  obOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[IpencraBnenue gaHHbIX. OnucaTenbHas
craructuka .CioydaitHasi U3MEHUYUBOCT. 1 bubnuotexa [JOK
Cpennue uncioBoro Habopa. CiyqaitHbie https://m.eds00.ru/863f029%
coObITHS. BeposSTHOCTH M 4aCTOTHI.
Knaccuueckue moaenu teopun
. bubmuorexa [{OK
BEPOATHOCTEW: MOHETA U UTPAJIbHAS KOCTb. 1

Otkiionenus. Jlucnepcus 4ucioBoro Habopa.

https://m.edsoo.ru/863f03fc



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc

CTaH,Z[apTHOG OTKJIOHEHHUEC YHUCIIOBOI'O
Habopa. Jluarpammel pacceruBaHus

MHO0keCTBO, MOAMHOXKECTBO .Orepaluu HaJl
MHOXECTBaMU: 00bETMHECHHE, TTIEpECECUCHUE,
nonosineHue. CBoMCTBa onepanuii HaJl
MHOKECTBAMU: NIEPEMECTUTENHHOE,
COUYeTaTeIbHOE, pACIPEACIUTENBHOE,

BKIIFOUCHU A

bu6nmorexa [IOK
https://m.edso0.ru/863f1180

I'padrueckoe npeacTaBICHUE MHOKECTB.
KonTtponbsHas pabora mo Temam

"Cratuctuka. Muoxecrtsa"

OnemenTapHble coObITHs. CydaiiHble
coObITus biaronpustcTBytomue
3JIeMeHTapHble coObITHs. BepostHocTn
cOOBITUI.OMBITH C PABHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUAMU. CiTydaiiHbIN

BBIOOD.

[IpakTuueckas pabora "OnbITh C
PaBHOBO3MOXHBIMH JIEMEHTAapPHBIMU

coopITUAMH "

bubmuoreka [{OK
https://m.edso0.ru/863f198c

bu6nmorexa LIOK
https://m.edsoo.ru/863fldec

Hepeo. CBolicTBa aepeBa: €IMHCTBEHHOCTh
MyTH, CYIIECTBOBAHNUE BUCAYEH BEPUINHBI,
CBSI3b MEXKIY YHCIIOM BEPUIMH U YHCIIOM
pédep. [IpaBuiio yMHOXKEHHUS.
[IpoTHBOIOIOXKHOE COOBITHE.

but6mmorexa [IOK
https://m.edsoo.ru/863f2a4e

Huarpamma Diinepa. O0beAHEHUE U
nepecedeHne coopiTuii. HecoBmecTHbIe
coObITust. @opMmyia CIOKEHUS

BEPOSITHOCTEH.

but6mmorexa [IOK
https://m.edso0.ru/863f3214

[IpaBuii0 YMHOXKEHHS BEPOSATHOCTEM.
VYcnoBHas BeposATHOCTh. HezaBrucrmbie

bubnunoreka LIOK
https://m.eds00.ru/863f3372



https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f2a4e
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coObiTus. [IpencraBnenue ciydaitHOro
JKCIEPUMEHTA B BUJIC IEPEBA.

KoHntposbhas padota mo temam "CiyuyaiiHbie

1 1
cobbITus1. BepostHocTs. ['padnr"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 8 2 1
9 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
ara uugpoBbie
Ne ni/m Tema ypoka Konrpoabnubsie IIpakruyeckue A op
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
[IpencraBnenue nanHeix. OnucarenbHast
crarucTuka. Onepanuu HaJl COOBITUIMHU 1 bubmorexa LHOK
' P . ' https://m.eds00.ru/863f47ea
HeszaBucumocTtb coObITHI
KomOuHaTOpHOE MPaBHIIO YMHOXKEHUS.
[lepecranoBku. @akropuan. Coueranus u 1 bubmmorexa [JOK
p . pHa. https://m.eds00.ru/863f4e16
yucio codyeranuii. Tpeyronbsauk [lackais
[TpakTrnyeckas pabora "Beruncienue
BEPOATHOCTEN C UCIIOIB30BAHUEM 1 1 bubnuoreka [IOK
KOMOMHATOPHBIX (PYHKIUN JIEKTPOHHBIX https://m.eds00.ru/863f5208
prldidiig
I'eomerpuueckas BeposTHOCTb. CaydaiHbIN
BBIOOp TOUKH U3 (PUTYpPBI HA TUIOCKOCTH, U3
OTpe3Ka, U3 JyI'H OKPY>KHOCTH 1 bubmmorexa [JOK
pesie, Y Py ' https://m.eds00.ru/863f5884
Hcnertanue. Yenex n Heynada. Cepus
WCTIBITAHUI J0 MEPBOro ycrnexa
Hcnbitanusa bepuymm. BepostHocTn
cOOBITHI B cepuu UcTbITaHui beprymmu. 1 1 bubmuoreka [IOK
[IpakTuueckas padora "McnbpiTanus https://m.edso00.ru/863f64d2
bepnynnn»



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
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Crnyuvaiinasi BeTM4MHA U pacIipeiclieHue
BeposiTHOCTEN .Maremarndeckoe
0XKHMJIaHWE U JTUCTIEPCUS CITydaitHOM bubnmoreka [JOK

BeJIMUUHBL. [[pruMepsl MaTeEMaTUUECKOTO https://m.edso00.ru/863f6b44

OXHNJaHHA KaK TCOPETHYCCKOI'O CPEAHETO
3HA4YCHHA BCINYUHBI.

ITonsiTHe 0 3aKOHE OOJBIINX YUCEI.
H3mepenue BepoATHOCTEN € TOMOIIBIO bubnnorexa [HOK

yacToT. [[pumenenune 3aKoHa O0JIbIITNX https://m.edso00.ru/863f6da6

YHCCII.

O0001enne, cucTeMaTH3aIys 3HAHUH.
bu6mmoreka [IOK

7 1 1
CrnyualiHble BEJIMUMHBI U pacripeieeHUs https://m.edsoo.ru/8638b56

Wrorosas koHTposibHas paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 8 1 2



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f8b56

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



