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HHOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO oOOIIero oOpa3oBaHMs: OHa
o0OecrieunBaeT HM3y4yeHUE IPYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U T'yMaHHUTApHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIS TPOJNOJDKEHHS 00pa3oBaHHS W B TOBCEAHEBHOM JKHM3HU.
Pa3BuTHe y oOydaromuxcsi Hay4HbIX MPECTaBICHUN O MPOUCXOXKIEHUHU U CYIIIHOCTH allreOpandecKux
abcTpakuui, crocobe OTpaKeHHsT MAaTEeMaTHYeCKOW HayKoW SIBJICHHH W NPOIECCOB B NPHUPOAE U
o0miecTBe, poOJM MaTEMaTHYECKOrO0 MOJEIUPOBAHUS B HAyYHOM I[IO3HAHUM U B IPaKTHKE
CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KAUYECTB MBIIUICHHUS, HEOOXOAUMBIX IS
aJanTalid B COBPEMEHHOM IdpoBoM oOmiectBe. M3yuenuwe anreOpel obecneunmBaeT pa3BUTHE
yMeHHsl HaOIoaTh, CPaBHHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpeOyeT KPUTUYHOCTU MBIILJICHHUS,
CIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBaTH CBOM JCWCTBUSL M BBIBOABI, (POpPMYIHpOBaATH
yrBepxkaeHus. OcBoeHue Kypca anreOpbl 00ecreyrMBaeT pPa3BUTHE JIOTUYECKOTO MBILIUICHUS
00y4aroImuxcs: OHM HCHOJB3YIOT ACTYyKTHBHbIE W HWHAYKTHBHBIE pacCyXIaeHHs, 00oOmeHue u
KOHKpEeTH3aluio, abcTparupoBanue U aHaioruro. OO0ydeHue anreOpe mpearnosiaraeT 3HAUUTEIbHBIN
00BEM CaMOCTOSITENTFHON JIEATEIbHOCTH OOYUYaIOUIMXCS, TTO9TOMY CaMOCTOSITEIIbHOE PEUICHHE 3a/1ad
SBJIETCS peajn3alueil 1eaTeIbHOCTHOTO MPUHIUIA O0yUeHHUS.

B crpyktype mporpammbl yaeOHOro Kypca «Airedpa» s OCHOBHOTO 00mIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJAEPKATENbHO-METOANYECKUE JHHUHM: «Yucaa W BBIUMCICHHS,
«AnreOpanuecKkue BbIpAXKEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkuumy». Kaxngas uz stux
COJZIEPKaTEIbHO-METOANYECKUX JIMHUNA pa3BUBAETCA Ha MPOTSHKEHUH TPEX JET HM3y4YEHHUsS Kypca,
B3aMMOJICHCTBYSl C JPYTHMH €ro JIMHUSAMH. B Xoje wu3ydeHus: y4eOHOro Kypca OOy4arommMcCs
MIPUXOAUTCS JIOTHUECKU PACCYKIaTh, HCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBs3u ¢
3TUM B TIporpamMmy y4deOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHUYeCKOTo 0Opa3oBaHUs U CIIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYarOIIMMUCS OCHOB YHHBEPCAJIHHOIO MaTeMaTHYeCKOro s3bika. ConmepikaTenbHOH U
CTPYKTYpPHOM OCOOEHHOCTBIO YUeOHOTO Kypca «Aredpay sBIsIeTCs ero MHTErPUPOBAHHBIN XapakTep.

Copepxanue JuHUU «Yuciia U BBIYUCIEHUS» CIIY>)KUT OCHOBOW JUISl JajIbHEHIIETr0 M3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTUIO Yy OOYYalOIIMXCS JIOTHYECKOTO MBIIUIEHHS, (pOPMUPOBAHUIO
YMEHUS TIOJTb30BAThCS ATOPUTMAMHU, a TAaKXKe MPHOOPETEHUIO PAKTUIECKUX HABBIKOB, HEOOXOAUMBIX
JUIsl TIOBCETHEBHOM >KM3HU. Pa3BuUTHE MOHATHSA O YUCIIE HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBS3aHO C pAIlMOHAJbHBIMU W HpPpaAlMOHAIBHBIMU UHCIaMH, (HOPMHUpPOBAHHEM IPEACTABICHUI O
JeMCTBUTENILHOM YHCIle. 3aBepllieHUe OCBOCHMs YMCIOBOM JIMHUM OTHECEHO K CpeJHeMy oOIieMy
00pa3zoBaHMUIO.

Coneprxanue AByX anreOpandeckux JUHUNA — «AnredpanyecKkue BhIpAXKEHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CMOCOOCTBYeT (OPMUPOBAHUIO Yy OOyYaroImMXcs MaTeMaTHYecKoro armapara,
HEOOXOAMMOro JUIs  pelIeHus 3a7ad  MaTeMaTUKHM, CMEXHBIX MPEeIMETOB M  MPaKTHKO-
OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe oOCHOBHOro o0mero oOpa3oBaHHsl Y4eOHBI Marepuail
TPYNIUPYETCs BOKPYT PAllMOHANBHBIX BhIpaXeHUI. Anredpa JEeMOHCTPUPYET 3HAUEHHWE MaTeMaTHUKU
KaK sI3bIKa JUISl TIOCTPOEHUSI MaTeMaTHUYEeCKUX MOJIEJIEH, ONMCaHusl MPOLECCOB U SIBICHUHM peanbHOIo
mupa. B 3amaunm oOydeHus anreOpe BXOAAT TakKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO
MBIIJIEHHS, HEOOXOAMMOTO, B YAaCTHOCTH, JJIsi OCBOEHHUS Kypca HH(OpPMATUKH, U OBJaJCHUE
HaBbIKAMU JIeIYKTUBHBIX paccyxkaeHuid. IIpeoOpa3oBanue CHMBONBHBIX (HOpPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTRY.

Conepxxanue (yHKIHOHATbHO-TpapUUECKON JTUHUM HALIEJICHO Ha IMOJy4YeHHE O0YYarolUMMHCS
3HAHUN O (YHKIHMSAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJENTH Il ONMUCAHUS W HCCIIECIOBaHUS
pa3HOOOpa3HbIX MPOLECCOB U SIBIEHUH B Mpupoje U obmecTte. V3ydyeHue marepuaina criocoOCTBYeT
Pa3BUTHIO Yy OOYyYalOUIMXCS YMEHMs HCIIOJIb30BATh pPAa3IMYHbIE BBIPA3UTENbHBIE CPEICTBA S3bIKA
MaTeMaTHUKd — CIIOBECHbIe, CHUMBOJHMYECKHE, Trpaduyeckue, BHOCUT BKIaJ B (OPMHPOBAHUE
MIPEJCTaBIICHUN O PO MAaTEMaTHKH B PAa3BUTHH [TUBIIIN3AIIUHN U KYJIbTYPHI.



Cornacno yyeOHOMY IulaHy B 7-9 kilaccax m3ydaeTcst y4eOHBIH Kypc «AureOpay», KOTOPBIHA
BKJIIOYAET CIEAYIOLINE OCHOBHBIE pa3iesbl coaepkanus: «Uucna u BeIYUCICHUSNY, «AJredpanyeckue
BBIPAKECHU», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha u3yuenne yuebHOTO Kypca «Anredpa» orBoautcs 306 yaco: B 7 kiacce — 102 yaca (3 gaca
B HeJeno), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B Hezielo).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yucia ¥ BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, IIEPEX0]l OT OAHOW (OpMBI 3amucH ApoOeil K APYyrow.
[lonsTe palMOHAIBHOIO 4MCIA, 3alUCh, CPABHEHHE, YIOPSAOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmernueckue IeHCTBUS C pallMOHAIBHBIMHU YHCIaMU. Pemenne 3a1a4y U3 peasbHOM MPaKTUKH Ha
4acTH, Ha JIPOOH.

CreneHb ¢ HATYpaJIbHBIM MTOKA3aTeNEM: ONpE/IEICHUE, TPeoOpa3oBaHNe BHIPAKECHHUI HA OCHOBE
OIlpeJIesIeHus], 3aluch 0onbIMX yucel. [IponeHTsl, 3anuch NpoLEHTOB B BUE ApoOH U IpodU B BUIE
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4 Ha IPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKHU.

[IpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKHUTENIN HATYPAJIbHBIX YHCEIl.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIUOHATBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

[lepemeHHbIEC, YWCITIOBOE 3HAYECHHE BBIPAXKECHHUS C NEPEMEHHOW. JlomycTUMbIE 3Ha4YEHHS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEX]y BeIMUYMHAMU B Buje (Gopmyiibl. Beraucienus no
¢dopmynam. IIpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHH, TOKIESCTBEHHO PAaBHbIE BBIPAKEHMS, MIPABUIIA
npeoOpa3oBaHus CyMM W MPOU3BEACHUH, MpaBWIIa PACKPBITUS CKOOOK W TPUBEICHUS IMOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowiensl u MHorowieHsl. CreneHp MHorowieHa. CroKe€HUE, BBIYMTAHHE, YMHO)KEHHE
MHOTrowieHOB. @OpMyJIbl COKPAIIEHHOIO YMHOKEHUS: KBaApaT CYMMBI ¥ KBaapar pazHocTu. PopMyiia
pa3HOCTH KBaApaToB. Pa3iioskeHne MHOTOUICHOB HA MHOYKHUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMs, NpaBuWiIa NpeoOpa3oBaHUs YpaBHEHHs, PaBHOCHIBHOCTb
YpPaBHEHUU.

JInneliHOE ypaBHEHUE C OJHOM NEPEMEHHOMW, YHUCIO KOPHEH JIMHEWHOIO YpaBHEHMs, PEILCHUE
TuHeHbIX ypaBHeHUI. CocTaBleHUEe ypaBHEHUH IO YCJIOBHIO 3ajaud. PemeHne TEeKCTOBBIX 3ajad ¢
IIOMOILIBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHE C JBYMs IEpeMEeHHbIMU U ero rpaduk. Cucrema JBYX JIMHEHHBIX
ypaBHEHMH C AByMs NIEpeMEHHbIMH. PeleHne cucteM ypaBHEHHH criocoOoM mojacTaHoBKU. [Ipumepsl
peLIeHUs TEKCTOBBIX 3aa4 ¢ TOMOIIBIO CUCTEM YPaBHEHUM.

DyHKUNH

Koopannara Toukn Ha npsamon. YucnoBsle IpOMEXYTKU. PaccTossHue Mexay AByMS TOYKaMH
KOOPJAMHATHOU IIPSIMOIA.

[IpsimoyronpHas cuctema koopauHatr, ocu Oxm Oy. AlOcumcca W OpAWHATA TOYKM Ha
KOOpAMHATHOH miiockocTh. ITpumeps! rpadukoB, 3agaHHbIxX popmynaMu. YTeHne rpagMKoB pearbHbIX
3aBucumocteil. [lonarue pynkuuu. I'padux dpynxuuu. CpoiictBa pyHkuui. JIunelnas QyHkuus, eé
rpaduk. I'paduk dpynkuun y = [X|. [paduueckoe pelieHne THHEHHBIX YPABHEHUI U CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucaa v BbIYUCIEHUA

KBampatuelii kopeHb u3 uwucna. llonsarue o0 wuppanuoHansHoM uwmcne. JlecaTuyHbie
MPUOMIDKEHUST UppalMOHANBHBIX yucen. CBOWCTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEH W WX
MIPUMEHEHHE K MTPe00Pa30BaHUIO YUCIOBBIX BHIPAXKEHUI U BRIYUCICHUSAM. [[eficTBUTENbHBIE YUCIIA.

CreneHsb ¢ 1enbIM MokaszaTeseM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YHUCIa.

AuaredpanyecKne BbIpaKeHUs

KBagpartuslii TpéxuseH, pa3ioKeHHe KBaIpaTHOTO TPEXWICHA Ha MHOKHUTEIIH.



Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpanueckoil qpodu. CioxkeHue, BEIUUTAHHUE,
YMHOXXEHUE, JiefieHne anreopanyeckux ApoOeil. PanyoHanbHble BIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHus U HepaBEeHCTBA

KBanparnoe ypaBHeHue, (hopmyiia KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buera. Pemenne
ypaBHEHHMH, CBOISIIMXCS K JHMHEWHBIM M KBaapaTHeIM. [Ipocreiimme apoOHO-pariioHAIbHBIC
YpaBHEHHS.

I'paduueckas mHTEpHpeTanuss ypaBHEHHH C JABYMsS TEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YpaBHEHMH C JIByMs IepeMeHHbIMU. [Ipumepsl peleHuss cucTeM HEeIMHEWHBIX YpaBHEHUWIl ¢ AByMs
IIEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aa4 aNreOpandeckuM CriocoOOM.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NepeMeHHOW. PaBHOCUIBHOCTD
HEpaBEHCTB. JIMHEHbIE HEpaBEHCTBA C OJIHOM nepeMeHHOW. CHUCTeMbI IMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DOYyHKIUH

[lonarne ¢ynkuuu. OOIacTh OMpeAENeHHS M MHOXXECTBO 3HaueHW QyHKIuu. CrocoOsl
3amanus QyHKIHI.

I'padux ¢pyskumu. Yrenune cBoiictB QpyHkmu no e€ rpaduxy. [Ipumepsl rpadukoB GyHKINH,
OTPaXKaIOIINX peasibHbIE MPOLIECCHI.

OyHKIMM, ONMCHIBAIOLIME MPSAMYI0 U OOpAaTHYI0 NPONOPLUUOHAIBHBIE 3aBUCHUMOCTH, WX
rpaduku. OyHKIUU Y = X2, Y = X3, Yy = VX, y=|x|. Tpadudeckoe pernenne YpPaBHEHUH U CUCTEM
YpPaBHEHUU.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParnmonanbHele yKcia, UppalMOHAIbHbIE YUCIIA, KOHEYHbIC M OECKOHEUYHbIE IeCATHUHBIE ApOOH.
MHOXecTBO JIEHCTBUTENBHBIX YHCEIl, ICHCTBUTEIbHBIC YHCIAa KaK OECKOHEUHBIE JECATHYHBIC APOOH.
B3aumMHO 0IHO3HAYHOE COOTBETCTBHE MEXAY MHOYKECTBOM JEHCTBUTEIBHBIX YMCEI M KOOPIUHATHON
MIPSAIMOM.

CpaBHeHue IeHCTBUTENBHBIX YHCell, apu(pMETHUECKUE eHCTBUS C NEHCTBUTENbHBIMU YHCITIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnnxEéHHOE 3HaUeHUE BEIMUYMHBI, TOUHOCTh NpHOIKeHus. Okpyriaenue uncen. [Ipukuaka
U OLICHKA PE3YJIbTATOB BBIUMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIIIMUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCA K KBaJpaTHbIM. bukBaapaTHoe
ypaBHeHue. llpumepbl pemeHuss ypaBHEHMM TpeTbed M YETBEPTOM CTENEHEW pAa3JI0KEHHEM Ha
MHOXUTENH.

Pemenue npoOHO-paliMOHANBHBIX ypaBHEHMM. PelieHne TEKCTOBBIX 3ajad ainreOpanvdecKuM
METOIOM.

VYpaBHeHHe ¢ JByMs IE€pEeMEHHbBIMM M ero rpaduk. Pemenue cucreM ABYX JHMHEWHBIX
YPaBHEHUH C ABYyMs IEPEMEHHBIMU. Pelenue cucrem IByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEHHOE,
a Jpyroe — BTOpoi cremeHu. ['padpuueckass HMHTepHpeTalusi CHCTEMbl YpaBHEHHIHl C JByMs
[IEPEMEHHBIMHU.

Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CIIoCOOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne NMHENHBIX HEPABEHCTB C OJHOM MEpEMEHHOW. PemieHue CcHCTEM JIMHEHWHBIX
HEpaBEHCTB C OJHOM mnepeMeHHOH. KBaapaTHble HepaBeHcTBa. ['paduueckas HHTeprperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DyHKUMH

KBagparnunas dynkums, e€ rpaduk u cBoictBa. [lapadona, KoOpMHATEI BEPITUHBI TapadOJIbI,
0Chb CUMMETpPHUHU TapaboJIbl.



I'paduxu Gysxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X|u ux cBoiicTBa.

YucaoBbIe MOCIEI0BATEILHOCTH H IIPOrPecCUH

[lonsiTE 4YMCIIOBOM IOCIENOBATEIBHOCTU. 3aJaHHE IOCIEIOBATEIBHOCTH PEKYPPEHTHOU
dhopmymoit u popMyIoi N-To YiieHa.

Apudmerndeckas u reomerpuueckas nporpeccur. @opmyiel N-ro 4jieHa apuMeTHUecKor u
TrE€OMETPUUYECKOHN NPOTrPECCUI, CyMMBI IIEPBBIX NYJICHOB.

N300pakeHre YIEHOB apU(PMETUYECKOH M TI'eOMETPUYECKOH MpOrpeccHii TOYKaMu Ha
KOOPJAMHATHOMU IJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIUANbHBIA POCT. CII0KHBIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBbI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  Pe3yJbTaThl OCBOCHHUS  TMpOrpamMMmbl  y4eOHOTO  Kypca  «Ausredpa»
XapaKTepU3yIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPONUIOMY U HACTOSIIEMY POCCHICKOM MaTEMaTHKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTH)KEHUAM POCCUHUCKUX MATEMATUKOB M POCCHUMCKOM MaTeMaTUYECKOW IIKOJIbI, K
HCIIOJIB30BaHMIO THX JOCTH)KCHHUI B IPYTUX HayKaxX WM MPUKIAIHBIX cepax;

2) rpasIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHGHHIO OOSI3aHHOCTEH TpakJIaHWHA | peaju3alid ero Ipas,
MIPEJICTABJICHHEM O MAaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHWS PA3IMYHBIX CTPYKTYp, SIBJICHHIA,
MpoLEeayp TPaKIAHCKOro 0OIecTBa (HAmpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIIEHUIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTKEHUU HAYKH, OCO3HAHHEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLUIIOB B I€ATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW Ha AaKTHUBHOE YYacTHE€ B PEIICHUM NPAKTHUYECKUX 3alad MaTeMaTUYECKOU
HaIPaBJIEHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEMaTHYECKOro OOpa30BaHMsS Ha MPOTSHKEHUU BCEH
KU3HH I YCHEIIHOW Mpo(deCcCHOHATBHON NEATebHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHEM HHIUBUIYaIbHOW TPACKTOPUU OOpa30BaHUSA M KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAIIBHOMY M 3CTETHUYECKOMY BOCIIPHATHIO MaTEMATHIYCCKHX OOBEKTOB,
3a/1a4, peleHU, pacCyKA€HUN, YMEHUIO BUJIETh MATEMAaTUUYECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NMTO3HAHUSA:

OpUEHTAIle B JEeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeACTaBIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS  4YEJIOBEKa, NPHUPOALI M  OOIIECTBA, IOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak C(epbl YeIOBEUECKON JAeITeTbHOCTH, STAMOB €€ Pa3BUTHUS U 3HAUMMOCTH
JUTSL pa3BUTHUS LMBHJIU3AIMH, OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU W MaTEMaTUYECKOW KYJIbTYypOHl Kak
CPEICTBOM TMO3HAaHUS MHpA, OBJIAJAECHHUEM NPOCTEUIIMMU HABBIKAMU  HCCIEA0BATENIbCKOM
JIeSITEILHOCTH;

6) ¢usnmueckoe BocnuTaHUe, (POPMHPOBAHUE KYJbTYPbl 310POBbS H 3MOIHOHAJIBLHOIO
os1aromosty4us:

TOTOBHOCTHIO MPUMEHATh MaTeMaTHYECKHME 3HAHUS B MHTEpPEcax CBOErO 370pPOBbs, BEJICHUS
310poBOoro oOpasa >KM3HU (3I0pOBO€ MUTAaHME, COATAHCUPOBAHHBIM PEXKUM 3aHATUA M OTIHIXA,
perynspHas puznueckas akTUBHOCTE), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OMHUOKY U TAKOTO YKe IpaBa JAPYroro YeIoBeKa;

7) 3K0J0rMYeCKOe BOCIIUTAHME:

OpUEHTAIlMe Ha TPUMEHEHHWE MaTEeMaTHYECKWX 3HAHUU IS peIIeHHs 3a7ad B 00JacTu
COXPaHHOCTH OKpY>KarolIel CpeJibl, INIAaHUPOBAHHUS IMOCTYIKOB U OLICHKU UX BO3MOHBIX MOCJIEICTBHI
JUTSI OKPYKAFOIIEH Cpebl, OCOZHAHUEM TI00aJTbHOTO XapaKTepa dKOJIOTHUECKUX MPOoOIeM U yTer ux
peuieHus;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUAM COLMATBHOM M IPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Y IPYTUX JIOAEH,
pUOOpPETaTh B COBMECTHOM 1€ATEIHHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIBITA IPYTHX;

HEOOXOIUMOCTHI0O B (POPMHUPOBAHWUM HOBBIX 3HAHUH, B TOM uucie (HOpPMYIUPOBATH HJEH,
MOHATHSI, TUMOTE3bl 00 OOBEKTaX W SBICHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
neuImuThl COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE PAa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAIUIO KaK
BBI30B, TpeOYyIOLMIl KOHTPMEp, KOPPEKTUPOBaTh IpPUHMMAeMble pELIeHUs U  JeicTBu,
(bopMyIHpPOBATH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3zoBblesioruyeckue aeiicTBus:

® BBLISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIEC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUH MEXJy MOHSATUSAMHU, (OPMYIHPOBATH OIpPEAETCHUS MOHSATHH, yCTaHAaBIUBATh
CYIIECTBCHHBIH MPHU3HAK KiIaccU(HUKAIMKM, OCHOBAHHS i OOOOIICHWS W CpPaBHEHUS,
KpUTEpUU TPOBOAUMOIO aHAIIN3a;

® BOCIIPUHUMATh, (OpMYyIUpOBaTh W NPEOOpPa3OBBIBATH CYKICHHS: YTBEPAUTEIBHBIE U
OTpHULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BLISIBIISITh MaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpedHs B (akrax,
JTAHHBIX, HAONIONEHUAX W YTBEPXKACHUSX, INpeiaraTb KPUTEPUU I  BbISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e Ie/IaTh  BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JACIYKTHUBHBIX U HWHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3AKITIOUSHHH 110 aHAJIOTUH;

e pa30bupaTh J10KA3aTEIbCTBA MATEMAaTHUYECKUX YTBEP)KICHUH (IpsiMble U OT MPOTUBHOIO),
IIPOBOJAUTH CAMOCTOATEIbHO HECJOXKHBIE JI0KA3aTelbCTBA MAaTEMaTHYECKUX (aKTOB,
BBICTpAauWBaTh apryMEHTAIMIO, NPUBOIAUTH MPUMEPbl U KOHTPHpPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

® BEIOHMpATh Croco0 pemieHus yuyeOHOW 3aladyu (CpaBHUBATh HECKOJIBKO BapUaHTOB pPEILICHUS,
BbIOMpaTh HanboJiee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBblenccienoBare/ibCKue 1eiicCTBUA:

® [ICII0JIB30BAaTh BOMPOCHI KaK HCCIIEOBATEIbCKUNM WHCTPYMEHT IO3HAHUS, (HOPMYIUPOBATH
BONIPOCHL, (PUKCHpYIOIIME NPOTUBOpPEUHE, NpoOJieMy, CaMOCTOATEIbHO YCTaHABIIMBATH
HCKOMO€ U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'yMEHTHPOBATH CBOIO MO3UINI0, MHEHHE;

® [IPOBOJIUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY HECJIOXKHBINA SKCIIEPUMEHT, HEOOIbIIOE
HCCIIEIOBaHKE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4eCKoro 00beKTa, 3aBUCUMOCTEN
00BEKTOB MEXKIY COOOM;

® CaMOCTOSITENIbHO (OPMYyJIHpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yjibTaTaM IPOBEIEHHOTO
HaOJIIO/IEHUs, MCCIE0BaHUs, OLIEHUBAaTh JOCTOBEPHOCTb IOJIYYEHHBIX pE3yJIbTaTOB,
BBIBOJIOB M 00OOILEHHUIH;

® [[POTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIABUTATh MPEANOIOKEHUS O €T0
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanmeii:

® BBISIBJISITh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMALMU, JAHHBIX, HEOOXOIUMBIX IS
pellIeHus 3a/1auH;

e BHIOMpPATh, AHAJIM3UPOBATh, CHCTEMATH3MPOBATh M HHTEPHPETHPOBATH  HMH(OPMAIHIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

e BIOMpaTh (opMmy TmpeacTaBieHUs HHGOPMALMKM M WIUIIOCTPUPOBATh pelIaeMble 3a/ladyu
cXeMaMH, AMarpaMMaMiy, HHOH rpadukoil 1 uX KOMOUHALUAMHY;

® OIICHUBATh HAAEKHOCTh HH(OpPMAMU 1O KPUTEPUSM, MPEAJIOKEHHBIM YUYHUTEIEM WIH
c(hOpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHuKkaTHBHBIC yHHBepcaabHble y4eOHbIe 1eiiCTBHA:

® BOCIIPUHUMATh U (OPMYIUPOBATh CYXKACHHUS B COOTBETCTBUU C YCJIOBUSAMH U UEISIMH

oO1IeHHUs], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MUCHhMEHHBIX



TEKCTax, JaBaTh IMOSCHEHUS IO XOJy peIIeHUs 3aJauyd, KOMMEHTHPOBATh IOJyYCHHBIH
pe3ynbTarT;
®B X0J¢ OOCYXIEHHs 33aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, HPOOIEMBI,
pelaeMoii 3a1auu, BbICKa3bIBaTh HJIeH, HAlleJIEHHbIE HA TIOUCK PEIICHHs], COIIOCTABISATh CBOU
CYXKIEHHUS C CYXKICHHMSAMH JIpPYrMX YYaCTHHKOB JAHajora, OOHapyKuBaTh pasziIuyuue H
CXOZICTBO MO3UIHI1, B KOPPEKTHOH (hopMe (HOpMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;
® [IPEJCTABIATh PE3yAbTAThl pEIICHHsS 3a/auyd, OSKCIIEPHUMEHTAa, WCCICAOBAaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUICHHA C Y4€TOM 3a7ad TNpPE3CHTAlUd |
0COOEHHOCTEH ayIUTOPUU;
®[IOHMMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOMW M WHIAMBHIYaJIbHOH paboOTHl Npu
peneHnH yu4eOHbIX MaTeMaTHYECKHX 3a/1ay;
® [IPUHUMATH 11€JIb COBMECTHOM ESTEIbHOCTH, IUTAHUPOBATh OPraHU3allMI0 COBMECTHON paloTHI,
pacnpenenatb BHUIbI padoOT, AOrOBApUBATHCS, OOCYX AAaTh MpOIECC U Pe3ylbTaT paboThI,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;
® y4acTBOBaTh B TPYyMIOBHIX (opmax paboThl (0OCykaeHHS, OOMEH MHEHHUSMH, MO3TOBBIC
HIITYPMBI U JIPYTHE), BBHIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
IPYTUMH 4YICHaMH KOMAaH[bl, OLIEHWBATh KA4eCTBO CBOETO BKJIaga B OOLIMI MPOIYKT IO
KpUTEpUsiM, cHOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.
PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranmszaums:
® CaMOCTOSITEJIBHO COCTAaBJIATH ILJIaH, aJIFOPUTM PELICHUs 3aJauyd (WIM €ro 4acThb), BbIOMpATh
CIOCO0 pemeHus C y4ETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOI MH(OPMALIUU.
CaMOKOHTPOJIb, IMOLMOHATbHBIHHHTEJVIEKT:
®BNAJICTh CMOCO0aMU CaMOMPOBEPKH, CAMOKOHTPOJS TpoIecca M pe3yibTara peHICHUS
MaTeMaTH4eCKOH 3a7auu;
® [IPEIBUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH TIpU pEIIEHUH 3a7add, BHOCUTH
KOPPEKTHBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAaWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHUBAaTh COOTBETCTBUE pe3yJbTaTa JEATENbHOCTH IIOCTABJICHHOM IIeM U YCIOBUSM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WIM HEJOCTM)KEHUS e, HaXOJIUTh OIIMOKY, NaBaTb
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kjiacce 00y4Jaromunics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yucsia ¥ BbIYUCICHUSA

BbinonHATe, coderas YCTHbIE W TNHCbMEHHbIE MPUEMBI, apuU(METUUYECKUE JIEHCTBUS C
palOHAIbHBIMU YU CIIAMHU.

HaxonuTh 3HaueHusl YMCIOBBIX BBIPAXEHHM, TPUMEHATh Pa3HOOOpa3Hble CIOCOOBI M MPUEMBI
BBIUUCIICHUS 3HAUYCHUH APOOHBIX BBIPAXKEHUH, CO/IEPKAIINX OOBIKHOBEHHBIE U IECITUYHBIE TPOOH.

[lepexonuth OT 0HOMN (POPMBI 3aITUCH YKCEN K APYroi (MpeoOpa3oBbIBATh JECATHUHYIO APOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHUHYIO JPOOB).

CpaBHUBaTh U YIOPSAJO0YMBATH PALlMOHAJIbHBIE YUCIIA.

OxpyryisTh unca.

BbINONMHATE NPUKHUIKY U OLEHKY pe3ylbTaTa BBIYUCICHUN, OLEHKY 3HAu€HUM YHCIOBBIX
BBIpAKEHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEIAMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEHHE Ha MHOYKUTEIN HATypaJIbHbIX YHCEI.



Pemarp npakTUKO-OPUEHTHPOBAHHBIE 33Jaud, CBSI3aHHBIE C OTHOILIEHWEM  BEJIMYMH,
IIPONOPLMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, MHTEPIPETUPOBATh PE3yIbTATHl PEIICHHA 3a1ad C
y4€TOM OrpaHHUYEHH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM sl

Hcnonp30BaTh anreOpanyecKkyrd TEPMUHOJOTHIO M CHUMBOJHKY, NMPUMEHATh €€ B Ipolecce
OCBOEHHU y4eOHOro MaTepuaia.

HaxoauTp 3HaueHust OyKBEHHBIX BBIPAKEHUH MTPU 33JJaHHBIX 3HAUYCHUSIX IEPEMECHHBIX.

BbimonHATe npeoOpa3zoBaHMs LIEJIOI0 BBIPAXKEHHST B MHOTOWIEH INPUBEIEHUEM IOJOOHBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK.

BBINOMHATE YMHOXKEHHE OJHOYICHA HA MHOTOYICH M MHOTOYICHA HAa MHOTOWIEH, IPUMEHATh
(dbopMyIIBI KBaipaTa CyMMBI U KBaJpaTa pasHOCTH.

Ocy1ecTBIATh pa3ioKeHUe MHOTOWIEHOB Ha MHOXKHUTENH C IOMOUIbIO BBIHECEHHS 3a CKOOKH
00I1Ier0 MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOpMYIT COKPAIEHHOTO YMHOKEHUSI.

[IpuMeHnsaTh NpeobpazoBaHUs MHOTOWIEHOB JUIs PELICHMs pa3iMyHbIX 3a]ad W3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Vcnonb30BaTek CBOMCTBAa CTENEHEW C HATypaJbHBIMU II0Ka3aTeNIIMU Uil NpeoOpazoBaHMs
BBIPa)KCHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, IPUMEHAS IpaBHa IIEpeXona OT
HCXOJHOTO YPAaBHEHUs K paBHOCHIBHOMY eMy. IIpoBepsTs, ABIIAETCS 1M YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METObI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGuparh mpuMepbl map 4Mcel, SBISIIOIUXCS PELICHHEM JMHEHHOro ypaBHEHMS C JIByMs
IIEPEMEHHBIMHU.

CTtpoutb B KOOPIAMHATHON IIOCKOCTU IpadK JMHEHHOIO ypaBHEHHUsS C ABYMS NEPEMEHHBIMH,
MOJIB3YSICh TPaUKOM, IPUBOIUTH IPUMEPHI PELICHUST YPABHEHUSI.

Pemarp cuctembl AByX JIMHEHHBIX YPaBHEHHMH C JByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecKy.

CocTaBiATh U pelaTh JMHEHHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUN IO YCIIOBHUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4M IIOJIY4EHHBIN pe3yibTar.

DyHKUNH

N3o0paxkaTh Ha KOOPAWHATHON MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPJAMHATAM,
Jy4H, OTPE3KH, UHTEPBabI, 3alIMChIBATH YHCIOBBIE IPOMEKYTKH Ha aIreOpandyeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3a/laHHBIM KOOpIHMHATaM, CTPOUTH Tpapuku
TUHEeWHBIX QyHKIU. CTpouTs rpaduk GyHKIMU Y = [X|.

OnuceiBaTh ¢ NOMOIIbIO (DYHKIUN HM3BECTHBIE 3aBUCHUMOCTH MEXAY BEIUYMHAMU: CKOPOCTb,
BpeMsl, pPacCTOSIHUE, [IeHa, KOJINYECTBO, CTOUMOCTh, IPOU3BOAUTEIIBHOCTD, BpeMsl, 00bEM padoThI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTh rpadudeckuil croco0 MNpeAcTaBI€HUS M aHaIW3a WHGPOPMALMU, W3BIEKATh H
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB PEATIbHBIX MPOLECCOB U 3aBUCHMOCTEH.

K koHIly 00yueHus B 8 kj1acce 00y4aromuiics MoyduT caelyromue NpeIMeTHbIE pe3yIbTaThl:

Yucia v BbIYUCTCHUA

Hcnons30BaTh HadaldbHBIE IIPEACTABICHHUS O MHOMKECTBE JCUCTBUTENBHBIX YHCEN I
CpPaBHEHHUS, OKPYIJIEHHWS W BBIYMCICHHUM, H300pakaThb JeHCTBUTENbHBIE 4YHCIIa TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOA.

[IpumeHsTh MOHATHE ApUPMETHUECKOr0 KBAaAPATHOTO KOPHS, HAXOAWUTH KBaJpaTHbIE KOPHH,
UCTOJNB3ys TpU HEOOXOJUMOCTH  KalbKYJISATOp, BBINOJIHATH MNpeoOpa3oBaHUs  BBIPAKEHMH,
coJiepKalMX KBaJgpaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH.

Vcnonb30Bath 3anMcy OOJBIIMX U MaJIbIX YHCEN C TIOMOLIbIO JIECATUYHBIX JApo0eit U creneHei
gucia 10.

Auaredpanyeckue BbIpaKeHH



[TpuMeHSTH MOHATHE CTETIEHU C LIEIBIM MOKa3aTesIeM, BHIIOIHATH Peo0Opa30BaHUs BHIPAKECHUH,
COJZIEPIKalIMX CTEIICHH C LENBIM MOKA3aTEIIEM.

BBIMONHATE TOXIECTBEHHBIE MPEOOPA30BaHMsI PALMOHAIBHBIX BBIPAKCHH HAa OCHOBE MPaBUII
JeUCTBUI HaJl MHOTOYWIEHAMH U alnreOpanyecKuMu ApoOsMu.

PacknanbiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumMensaTh npeoOpazoBaHMs BBIPAKEHUH Ul peIleHHs pa3iIM4yHbIX 3aJad U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEaIbHON IPAKTUKHU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeliHble, KBaIpaTHbIE YPABHEHMS U PAllMOHAJIbHbIE YPABHEHUS, CBOJSALIMECS K HUM,
CUCTEMBI IBYX YPABHEHHUH C ABYMs IEPEMECHHBIMHU.

[IpoBOoauTH IpOCTEHIIME HCCIENOBAaHUS YPAaBHEHMM W CHCTEM YpPAaBHEHHMH, B TOM 4YHUCIE C
IIPUMEHEHUEM TpaUuecKuX NpeACTaBiICHUN (yCTaHABIMBAaTh, UMEET JM ypaBHEHHME WIN cHCTeMa
YPaBHEHUH pELIEHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOYee).

[lepexoauTh OT cl1OBECHON (OPMYIHMPOBKH 3a/auu K €€ aireOpandeckoil MOJIEIN C IOMOIIbIO
COCTaBJICHUS] YPABHEHUS UJIM CUCTEMbl YPAaBHEHUW, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIyYE€HHBII pe3yJIbTar.

[IpuMeHsTh CBONCTBAa YMCIOBBIX HEPABEHCTB JJISi CPAaBHEHHUS, OLIEHKH, pELIaTh JIMHEHHBIE
HEpaBEHCTBA C OJIHOM MEepPEeMEHHOW U UX CUCTEMbI, JaBaTh rpaUUYEcKyl0 WIUTIOCTPALMI0 MHOXECTBA
peLIeHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[lonumarbs U KCHOJIB30BaTh (HYHKIMOHAJIBHBIE MOHATHS U A3BIK (TEPMMHBI, CUMBOJIMYECKHE
0003HauYeHMs), ONpEAEATh 3HaueHHe (YHKLUMU [0 3HAYEHUIO apryMeHTa, ONpeAessaTh CBOWCTBA
¢byHKIMY 110 e€ rpaduKy.

Ctpouts rpaduku 37eMeHTapHbIX GYHKLIUN BUA:

y =KX,y =x2,y=x3,y = [X|, Yy = VX, OIIECBIBATH CBOICTBA YNCIOBOH (YHKIHH IO e rpaduKy.

K koHIy 00yueHus B 9 kjacce 00y4aroImuics MoyduT caelyromue NpeMeTHbIC pe3yIbTaThl:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YNOPSOYMBATH PALlMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BoimonHATe apudMeTnueckue AEUCTBUS C pPALMOHAIBHBIMM YHCIAMH, couyeTasl YCTHbIE U
MIMCBMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUUCIICHUS] C UPPALMOHAIBHBIMU YHCIIAMHU.

HaxomuTth 3HaueHus creneHed C LEIbIMU IOKa3aTeNs MU M KOpHEH, BBIYUCIATH 3HAUYEHUS
YHCIJIOBBIX BBIPA)KEHUH.

OxpyryisiTh IE€HCTBUTENbHBIE YMCIIA, BBINOJHSITH NMPUKUIKY PE3yJbTaTa BBIYMCICHUH, OLIEHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp sMHelHBIE U KBaJpaTHbIE YPAaBHEHUs, YPAaBHEHHUs, CBOASIIUECS K HHMM, NPOCTEHIINE
JTpOOHO-pallMOHATIFHBIE YPABHEHUS.

Pemarp cucTteMbl ByX JIMHEHHBIX YpPaBHEHUH C JBYMs IIEPEMEHHBIMH M CHUCTEMBI ABYX
YpaBHEHUI, B KOTOPBIX OJJTHO YPABHEHUE HE SIBJIAETCS JTUHEUHBIM.

Pemiate TekcToBBIE 3aauM anreOpaMyeckKUM CHOCOOOM C MOMOIIBIO COCTABICHHS YpaBHEHMS
WM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

IIpoBoauTh mIpOCTEMIINE HCCIENOBaHUS ypaBHEHUN W CHUCTEM YpaBHEHHUM, B TOM 4YHCIE C
MpUMEHEHHEeM TpaduyecKux MpeAcTaBleHUil (yCTaHaBIMBaTh, UMEET JH YpaBHEHHME WJIM CHUCTEMa
ypaBHEHUH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Tpoyee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pa)kaTh peIICeHUE HEPABEHCTB
Ha YHUCIIOBOM NPSIMOM, 3aIIMCBIBATh PELIEHUE C TIOMOLIBIO0 CUMBOJIOB.

Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIKOYAIOIIME KBAaJIpPaTHOE
HEPaBEHCTBO, M300pa)kaTb pELICHHE CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM MNpPsSMOH, 3amMChIBATh
peuieHne ¢ MOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMYHBIX 3a]ad.

DOYyHKIUMT



PacriosnaBath (yHKIUHM H3y4eHHBIX BHJOB. [lOKa3pIBaTh CXEMaTWYeCKH PACHOJIOKEHHE Ha
KOOPAMHATHOM IJI0CKOCTH TpadukoB GyHKIwi Buga: Y =KX,y =kx + b,y =k/x,y=ax2 + bx+c,y =
X3, y = VX, ¥ = ||, B 3aBHCHMOCTH OT 3HAaYeHHIT KOd((DHUIMEHTOB, ONHCHIBATH CBONCTBA ()YHKIIHIA.

Ctpouth 1 n300paxkaTh CXeMaTHYECKH IpaKi KBaAPATUYHBIX (YHKIMH, OIIMCHIBATH CBOMCTBA
KBaJPaTUYHBIX (PYHKIUH 1O UX TpaduKam.

PacriosHaBath KBagpaTHUHylO (QYHKIHIO 1O (GOpMyJe, NIPUBOIUTH IPUMEPHl KBAaJPAaTHYHBIX
(GyHKIMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUH.

YucioBble MOCI€10BATETHOCTH U MPOTPeCcCHH

Pacnio3naBath apupMeTHYECKyl0 M T'€OMETPHUYECKYIO IPOTPECCHH IpH pa3HbIX crocobax
3a7aHusl.

BBIMONHATE BBIYUCIEHHUS C HCHOJb30BaHHWEM (GOpMyNT N-ro wieHa apuMETHYECKOH U
reOMETPUYECKON MPOrPECCHil, CYMMBI ITEPBBIX N YICHOB.

N300pakaTh YIE€HBI MOCIEI0BATEIBHOCTA TOUYKAMH Ha KOOPIMHATHOM IIOCKOCTH.

Pematp 3amaum, CBSA3aHHBIC C YMCIOBBIMHU IOCIEIOBATEIBHOCTSIMH, B TOM 4YHCJIE 3aJaudl U3
peanbHOM JKHU3HU (C UCTIONB30BAaHUEM KAJIBKYISATOPA, IIU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne /it P Konrtpoasnbie | Ipakruyeckue (mudpp )
NpOrpamMmbl Beero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
1 Yucia u BeIYKCIICHUS. PalinoHalibHbIE 95 1 bubmuorexa [JOK
qyyciia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKue BhIPaKCHUS 27 1 httos://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 Koopaunats! u rpapuku. OyHkuuu 24 1 httos://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosroperue u 0bobmenne 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /i P Konrtpoannbie | Ipakruuyeckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bu6mmorexa [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHMUSL. bubnuoreka [IOK
3 S 5 1
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BoIpaKCHUS. 15 1 bubnunoreka [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnnoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmorexa [IOK
8 DyHKLHH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHkuHu. qucnosIe PyHKiHH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOpCHIE H 0bobueHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



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

9 KUIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne | HaumeHoBaHue
(undposbie)
n/ pa3aejioB U TeM Bcer | KoHTpoabH IIpakTnyeck
oOpa3oBaTeJibHbIE
n IporpamMMel 0 ble padoThI ue padoThbl
pecypcsl
Yucna n
bu6mmoreka [IOK
BbBIYUCIICHUA.
1 . 9 https://m.edsoo.ru/7f419
JleicTBUTENbHBIE
dos
qrcna
YpaBHeHUs U
HEPaBEHCTBA. bubnnoreka [JOK
2 YpaBHEeHHS C 14 1 https://m.edsoo.ru/7f419
OJTHOH do8
MepeMEHHON
YpaBHeHus u
HEDABCHCTEA bubmuorexa [JOK
3 P ' 14 1 https://m.edsoo.ru/7f419
Cucremsl
y dos
ypaBHEHUH
VYpaBHeHus u bubnuorexa [IOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencrtpa dos
bu6mmoreka [IOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419
dos
YucnoBsie bu6mmoreka [JOK
6 MOCJIeIOBATEIHHO 15 1 https://m.edsoo.ru/7f419
CTH do8
[ToBTOpEHuUE,
oGoGmeHe bu6mmoreka [IOK
7 ’ 18 1 https://m.edsoo.ru/7f419
CUcreMarui3anuda
3 dos
3HAHUN
OBIIEE
KOJIMYECTBO
102 6 0
YACOB IIO

[TPO'PAMME



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

INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECleYNUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTesbHYI JMHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero 00pa3oBaHus 3aKJI0YaeTCsl B TOM, YTO 00y4daroLuiics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro n3yd4eHuss reOMETpUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pEIIEHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTUYECKHUX 3a/ad, BCTPEUAIOIUXCS B pealbHOU
KU3HU. OOydaroluiics TOHKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPHUYECKYI0 (Urypy, ONHUCaTh
CJIOBaMHU JAHHBIA 4YepTEX WIM PUCYHOK, HAWTH IUIOLIAJb 3€MEJIbHOIO Y4YacTKa, PAacCUUTaTh
HEOOXO/JUMYIO0 JUIMHY ONTOBOJOKOHHOrO KaOeys WU TpeOdyemble pasMmepbl rapaxa ais
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYEHUU T€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYalolUiicss y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb MTOJIyYEHHOT'O Pe3yJIbTaTa.

KpaitHe Ba)XHO TOJUEPKUBATH CBS3M TE€OMETPUU C JPYTMMH YYEOHBIMH TPEIMETaMH,
MOTUBUPOBaTb  MCIIOJIB30BaTh  ONPEACNCHHS  TIeOMETPUYECKUX  (GUIryp UM MOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOIYyYEHHBIX YMEHUHN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUIHBI B TeMax «Bektopsl», « Tpuronomerpuueckue cOOTHOIEHU», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VYuebHblit Kypc «l'eomeTpus» BKIIOYAET CJEIyIOIME OCHOBHBIE pPa3felibl COAEPIKaHUS:
«l'eomerpuueckue ¢GuUrypsl M UX CBoOicTBay, «l3MepeHHe TeOMETPUUECKUX BEIUYHHY,
«/lexapToBBl ~ KOOpAMHATBl Ha  IUIOCKOCTW», «BeKTopwl», «/IBUKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJ00U».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B Henen0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HauvanpHple nmoHsTHs reomeTpuu. Touka, mpsimasi, OTpE3OK, Jyd. Yrosu. Bunabsl yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienpHOCTD U NEPIEHIUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [Ipumepsl cumMmeTpuu
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYIsl M JuHeiiku. TpeyronbHuk. Bbicora,
MenaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOepeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CpoiicTBa M NpPHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CymMMa yrioB TpeyrojpbHUKA. BHemHue
YTJIbI TPEYTOJIbHUKA.

ITpsimoyronbHbI TpeyrojabHUK. CBOWCTBO MeAMAaHBl IPSIMOYTOJIBHOIO TPEYrOJBHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMOyronbHBIN TPEYroJbHUK ¢ yrioM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OoblIeM yrie u 0oibIeil CTOpoHe TpeyroabHuKa. IleprneHanKysp 1 HaKIOHHAS.

I'eomeTpruyeckoe MecTO TO4YeK. buccekTpuca yria M CEpeIMHHBIN NEPHNEHAMKYISAP K
OTpE3Ky KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMaMeTp, MX CBOMICTBa. B3anMHOe pacrosiokeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHas u cexymas K oKpyxHOCTU. OKpYyX HOCTb, BIIUCaHHas B
yroJ. BincanHas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronbHuku. llapamnenorpamm, ero mpusHakd W CBOMCTBA. YacTHbBIE cCily4au
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Merton ynBoenuss mMenuansl. LleHTpanbHas cummerpus. Teopema dPaneca u Teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tono6ue TpeyroabHUKOB, K03 duuueHT nogodus. IIpuzHaku momodus TpeyroibHUKOB.
[TpumeHneHne no100ust PU PeIIeHUH MPAKTUUYECKHUX 3a/1au.

CpoiicTBa miomaaeil reomerpudeckux ¢uryp. @opmynsl A IUIOMAAM TPEYTroJbHUKA,
napajuiejgorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIoMAAeH Mo100HBIX GUTyp.

Beruucnenue miomazei TpeyroJibHIUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTol Oymare.

Teopema [ludaropa. [Ipumenenune Tteopemsl Iludaropa nmpu pemeHUM MPaKTUYECKUX
3az1ad.

CuHyc, KOCHHYC, TaHT'€HC OCTpPOTO yIja MpsSMOYrOJbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHbple ¥ IEHTPAJIBHBIE YIJIbL, YIOJ MEXKIAY KAcaTeIbHOM M XOPIOH. YTIBbI MEXIY
XOopAaMM UM CEeKymMMHM. BrnucaHHble W ONUCaHHBIE UYETBIPEXYTONBHUKU. B3aumHoe
pacmoyioxkeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KkacaTtelbHbIE K JBYM
OKPYKHOCTSIM.

9 KVIACC



Cunyc, xocuHyc, TaHreHc yriaoB or 0 mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE
TOXKAEeCTBO. DOPMYIIBI TPUBEICHHSL.

Pemenne TtpeyronmpHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Perienue
NPaKTUYECKHX 32124 C MCIIOJIb30BAHHEM TEOPEMbI KOCHHYCOB U TE€OPEMBbI CHHYCOB.

[TpeoOpazoBanue nonobus. [1oo01ne COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 IPOM3BEACHUU OTPE3KOB XOPJI, TECOPEMBI O TIPOU3BEICHUHN OTPE3KOB CEKYIIHX,
TEopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, mimHa (MOAYJb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTHBOIOIOXKHO
HalpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaLUU Hal
BeKkTOpamHu. Pa3iiokeHne BeKTopa 1Mo JBYM HEKOJUTMHEapHBIM BeKTopaM. KoopauHaThl BEKTOPA.
CKaJIS'IpHOG MPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JI HAXOXKIACHUS JJIMH U YIJIOB.

JlekapTOBbl KOOPJIMHATHI HA IUIOCKOCTH. YPaBHEHHS TPSIMOH M OKPYKHOCTH B
KOOpJMHATAaX, IepeceueHue OKPYKHOCTEH U MPSAMBIX. MeTo1 KOOpAWHAT U €ro MPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHHUKH. [TMHA OKpy:KHOCTH. ['paltycHas u panuaHHas Mepa yria,
BBIYUCIICHHE UTMH YT OKpYyX)HOCTel. [lomanp kpyra, cekTopa, CerMeHTa.

JIBYDKEHUS TUIOCKOCTH U BHYTPEHHUE CUMMETPHUH (pUTyp (JIEMEHTAPHBIC PEICTABICHU ).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca «[ eomerpusi»
XapaKTepPU3YHTCA:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYECKON IKOJIbl, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPaKIaHCKOTO O0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM IPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHUE B PELICHUM NPAKTUYECKHUX 3a/ad MaTEeMaTHYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON Mpo(ecCUOHANBHON eATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H IIOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPUU OOpa3oBaHHS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKICHU, YMEHHUIO BUICTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B ACSITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelOBEUeCKON MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUSA U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
WCCIIEIOBATEIIbCKON NEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0J1IAroNoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/J0POBbBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedrexcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelieHus 3a/ad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIeH cpebl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejbl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U IyTel X pelieHus;

8) ajanTanus K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JAPYTUX
JI0JIel, MpUoOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE00X0UMOCTBIO B (DOPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4ucie HOpPMyTUPOBaATh UJCH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMl0, BOCIPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJInpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBISIBJIIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMATHUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXIY MOHSATUSAMHU, (OPMYIHPOBATH OIMPEHCICHUS TOHSATHH,
yCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JIJIsl 00OOIICHUS U
CpaBHEHHUS, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3A,

e BOCIpPUHUMATh, (HOPMYIUPOBATh U TMPEOOPA3OBBIBATH CYXKACHUSA: yTBEPAUTEIbHBIE U
OTpHUIATENIbHbIC, EANHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBISIBJIATH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOPEUUs B (haKTax,
JAHHBIX, HAOMIOIEHUSIX U YTBEPXKIACHUAX, IMpeasiaraTh KPUTEPUU U1l BBISBICHUS
3aKOHOMEPHOCTEH M POTUBOPECUHIA,

® JeNaTh BBIBOJIBI C KMCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

e pa3bupaTh 0KA3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKIECHUH (TPSMbIE U OT IPOTUBHOTO),
MIPOBOJIUTh CAMOCTOSITEJILHO HECJIOXKHBIE JOKAa3aTelbCTBA MaTEeMaTHYECKUX (DaKTOB,
BBICTpAaUBaTh apryMEHTAIHIO, NMPUBOJIUTh MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXkICHUS,

e BpIOMpaTh CcHocoO pemieHUs ydyeOHOW 3ahauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BeIOMpaTh HanOoJee MOAXOASIIUN C YUETOM CaMOCTOATEIHHO BBLICIECHHBIX
KPUTEPUEB).

ba3oBble uccienoBaTeabCKue AeiiCTBHSA.

® UCIIOJNIB30BAaTh  BOMPOCHI KAk  HMCCIENOBATEIbCKHI  WMHCTPYMEHT  IO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], GUKCUPYIOIINE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIINIO0, MHEHUE;

® [IPOBOJIUTH IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIaHY HECIOXHBIA SKCIEPUMEHT,
HEOOJBIIOE UCCIEOBAHHE IO YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKITY COOOH;

® CaMOCTOSTENHHO (OPMYIHUPOBATH OOOOIICHUS U BBIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, WCCIEOBaHUs, OLIEHHWBATh JOCTOBEPHOCTHh IOJYYCHHBIX Pe3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, a TAKKE BBIABUTAThH MPEATIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undopmaumeii:

® BBISIBJIATH HEOCTATOYHOCTh U U30BITOUHOCTh MH(POPMAIUH, JAHHBIX, HEOOXOAUMBIX IS
pelleHus 3aa9H;

® BBIOMpATh, AHAJIM3UPOBATH, CHCTEMATH3UPOBAThH M HHTEPIPETHUPOBATH HH(OpPMAIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPEICTABICHNUS,

e BBIOMpaTh (HopMy MpeacTaBieHUs MHPOPMAIMKM ¥ WIUTFOCTPUPOBATH pellaeMble 3a1a4u
CXEeMaMH, JHarpaMMaMH, HHOW rpapuKoi U X KOMOWHAIIHSIMH;



® OIICHMBATh HANEKHOCTh MH()OpPMAIMH TIO KPUTEPHUSIM, MPEATIOKEHHBIM YUUTEIEM WU

c(OPMYITHPOBAHHBIM CAMOCTOSITEIHHO.
KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:

® BOCHPUHUMATHh U (OPMYJIUPOBATH CYXICHHS B COOTBETCTBHUHU C YCIOBHSMH M LEISIMH
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@KATh CBOK TOYKY 3pPCHHS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIIeHUs 3a/1a4l, KOMMEHTUPOBATh
TIOJTYYCHHBIH PE3yIIbTaT;

e B X0/€ OOCYXJCHHS 3a/1aBaTh BOMPOCHI 0 CYIIECTBY OOCYKIAaeMOM TeMbI, MPOOIEMBI,
pelaeMoil 3aJauu, BHICKA3bIBaTh HJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHUSs, COMOCTABIIATh
CBOHU CYXKIICHUS C CY)KICHUSIMH JPYrUX YYaCTHUKOB JHaliora, OOHApy)KUBATh Pa3Indue
U CXOJCTBO MO3MIMHA, B KOPPEKTHOH ¢opme (HOopMyIHpOBaTh PaA3HOTIACUS, CBOH
BO3PaXKCHUS;

® MIPEJCTAaBIATh PE3YJbTaThl PEIICHHs 3aJaud, SKCIEPUMEHTA, MCCIEJOBAaHUS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ad MPE3CHTAllMUd U
0COOEHHOCTEH ayTUTOPHH;

® TIOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHONH ¥ WHIUBUAYAIBHONH paOOTHI IPU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

® [MPUHHUMATH IIeJIb COBMECTHOH JEATEIHLHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pactpeaesTh BUIbI paboT, JOTOBapUBATHCS, OOCYKIATh NPOIIECC M PE3YJIbTAT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

® Yy4acTBOBaTh B IPYyMIOBLIX (hopmax paboThl (00Cyx)aeHMs, 0OMEH MHEHHUSIMH, MO3TOBbBIE
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh paOOTHI U KOOPJIUHUPOBATH CBOM JCHCTBHS
C JIPYI'MMH YJICHAMH KOMaH]bl, OIECHHBATh Ka4eCTBO CBOETO BKJaJa B OOINUH MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aHUMOJCHCTBHSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:
® CaMOCTOSITETbHO COCTAaBJISATH IUIaH, AITOPUTM pELIEHUS 3agaud (WM €ro 4acTh),
BBIOMpaTh CHOCOO pEIIeHHS € Y4YETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BAPUAHTBHI PEIICHUN C Y4ETOM
HOBOU WH(pOpMAIUH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIHNHTEJJIEKT:
® BIAJETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3yibTaTa pelIeHUs
MaTeMaTHYeCKOH 3a7auu;
® TIpeABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PELICHUM 3a1a4d, BHOCUTH
KOPPCKTHUBBI B ACATCIIBHOCTL HAa OCHOBC HOBBIX 06CTO$[T€J'II)CTB, HaI\/JIIIGHHI)IX OHH/I6OK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLOCHUBATH COOTBETCTBUC PE3YyJIbTaTa ACATCIBHOCTH IIOCTaBJICHHOU oejini U yCJIOBHAM,
00BACHITH IMPUYKUHBI JOCTUKCHHUA W HEAOCTUXKCHUA LCIIN, HAXOAUTH OIHI/I6Ky, aaBaThb
OIICHKY TPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 7 kJjacce oOydaromMiics MOMYYUT CIEIYIOUUE NpPEIMETHBIE
pe3yJbTATHI:

Pacno3naBate HM3ydeHHBIE TE€OMETPHUUYECKHE (UTYpPBI, ONpeNeNiaTh WX B3aUMHOE
pacnosoxeHue, M300paxkarb reoMeTpudeckue (UTYphl, BBINOJIHATH YEPTEXKU IO YCIOBHUIO
3anauu. V3MepsATh JIMHEHHBIE M YIJIOBBIE BEIMYMHBI. Pemarh 3a7auu Ha BBIUMCIIEHHWE AJIMH
OTPE3KOB U BEJIMYUH YIJIOB.



Jlenats rpyOyI0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEIIMYUH MPEIMETOB B PEAILHOMN KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pasmepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUUHBL.

CTpouTh 4epTex U K FT€OMETPUUECKUM 3a]a4aM.

[lonb3oBaTbcsl NpU3HAKAMH PABEHCTBA TPEYIOJbHHMKOB, MCIOJIb30BaTh NPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a/a4.

[IpoBOINUTH TOTMUECKHUE PACCYKICHHS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonb3oBaTbest MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB, CBONCTBOM
MEIUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbBHOTO TPEYTrOJbHUKA, B PpELICHUU
FEOMETPUUECKUX 3ajau.

OnpenensaTh NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymasi. Onpeaenars NapajyIeIbHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJHOM MPSAMOM JI0 TOYEK APYroil MpsIMOK.

Pemare 3agaun Ha Ki1eT4aToit Oymare.

[IpoBOAMTHL BBIYMCIEHUS W HAXOAWUThb 4YHCIOBbIE W OYKBEHHbIC 3HAYCHHUS YIJIOB B
FEOMETPUUYECKHX  3ajJa4aX C  HUCIOJIb30BAaHMEM CYMMBI  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX IPH IMEPECEUCHUU IBYX MapauIeTbHBIX
IPSAMBIX CEeKyIIel. PemaTe npakTuyeckue 3aa4y Ha HaX0KICHHUE YTJI0B.

Brnasetp nmoHsATHEM T€éOMETPUUYECKOTO MECTa TOYEK. Y METh ONpPEAesaTh OMCCEKTPUCY yriia
U CEePEeIUHHBINA MEPIECHANKYIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUCK.

DopMyIHpOBATH ONPEACICHHUS] OKPYXKHOCTH M KpPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHSTH 3T CBOWCTBA IIPU PELICHUH 3aa4.

Bnanete MOHATHEM ONMUCAHHON OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HaXOAUTh €&
neHntp. [lomp3oBarbest pakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAI0TCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE MEPIEHIUKYJAPbl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete mnoOHATHMEM KacaTeNbHOM K  OKPY)KHOCTH, TOJB30BaTbCsl TEOPEMOM O
MEePHEHANKYJIIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUsI.

[lonb3oBaTbcsl MPOCTEMIIMMH TEOMETPUUYECKUMHU  HEPaBEHCTBAMM, I[OHUMATh HX
MPaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKHU.

K xoniy oOyueHuss B 8 kJiacce OOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThI:

Pacnio3snaBaTth OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, UX DJEMEHTHI, TOJb30BAThCS HX
CBOMCTBAMM NPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpumMeHATh CBOWCTBA TOYKM TIEPECEUCHUS] MEIWaH TPEYrojbHHUKA (IIEHTpa Macc) B
pelIeHnu 3a1a4.

Bianers monsiTHeM cpeaHEl JIMHUHM TPEYTrOJbHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
IpU pelleHuH reomerpudeckux 3anad. llomb3oBaTthes Teopemoit daneca u Teopemoil o
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUUYECKUX 3a]1a4.

[TpuMeHsTh pU3HAKU TTOI00US TPEYTOIHHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonmp3oBatbest Teopemoit [ludaropa mas pemeHUss TEOMETPUUECKHX W TPAKTUUYCCKUX
3a1a4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3aJadyax, CaMOCTOSATEIbHO JIeNaTh
4epTEX U HAXOIUTHh COOTBETCTBYIOIIUE JTUHEI.

Brnaners moHATHSIMU CHHYyCa, KOCMHYyCa M TaHI'€HCAa OCTPOTO yrjla MNPSIMOYTOJIbHOTO
TpeyroibHUKa. [101630BaTHCSA STUMHU TOHATUSMH JIJIS1 PEIICHUS MPAKTHYECKUX 3a71a4.

Boruncnsate  (pa3nuyHBIMEH - croco0aMM)  TUIOHIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX Quryp (MONB3ysach, TJ€ HEOOXOAUMO, KaJabKylsiTopoMm). [lpumeHsTH
MOJIy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a7a4ax.

BrnaneTs MOHATHSIMU BOHCAHHOTO M IIEHTPAJIBHOTO yIjla, HWCIOJB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CeKyIIMMHU) U Yriie MeXIy KacaTelIbHON U XOpaoi
NP PEIIEHNN TEOMETPUUIECKUX 3a]1a4.



Bragers moHATHEM ONKMCAHHOTO YETBIPEXYTOJbHHUKA, IMPUMEHATh CBOICTBA ONMCAHHOIO
YETBIPEXYTOJIBHUKA NIPU PELICHUM 3a/1a4.

[TpyuMeHsTh NOyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATBKYIATOPOM).

K konmy oOyuenuss B 9 kJacce oOydarouiuiics MOJYYUT CIEIyIOLUE IpeAMETHbIE
pE3yJIbTaThL:

3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPBIX YIVIOB, HAXOAUTh C HX IOMOLIbIO
pa3jMyYHbIE  DJIEMEHTHl  MPSMOYIOJBHOTO  TPEYTOJIbHMKA  («pEIIEHHE MPSIMOYrOJbHBIX
TPEyrojapHUKOB»). HaxoauTe (C mMOMOLIbIO KaJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISI HETaOJIMYHBIX
3HA4YCHUM.

[Tonbp3oBaTbest popMysIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJEHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETMUMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HaXOXICHUS Pa3IUYHBIX JIEMEHTOB
TPEYrojbHUKA («PELIEHUE TPEYroJbHUKOB»), IPUMEHITh UX MPU PELIEHUU TeOMETPUUYECKHUX
3aj1ad.

Bnagers noustusiMu npeodpazoBaHus 1000Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. ITonp3zoBarbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYp, YMETh BBIUMCIATH JJIMHBI U
HaXOJUTh YIJbl Y MoJ00HbBIX (uryp. IlpuMeHsaTs cBoiicTBa mo10o0us B MPaKTUYECKUX 3a/adax.
YMeTh NpUBOAUTH NPUMEPHI OJOOHBIX (PUT'YP B OKPY’KAIOIIEM MUpE.

[Tonb30BaTbCs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEIECHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHHUMATh HMX TEOMETPUYECKHH M (PU3HMUYECKHH CMBICIH,
OPUMEHATh MX B PELICHUM TIeOMEeTpUYecKuX M ¢u3ndeckux 3ajad. [IpumeHsTh CKanspHoe
IIPOU3BE/IEHNE BEKTOPOB AJIsl HAXO0XACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOPAMHAT Ha IIOCKOCTH, IPUMEHSTb €ro0 B PEIICHUHU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATHSMM NMPaBUWIBHOIO MHOTOYTOJIBHHMKA, UIMHBI OKPYKHOCTH, JUIMHBI TyTH
OKPYKHOCTM M pPaJMaHHOM Mepbl YIjla, YMETh BBIYMCIATH IUIOIIAAh Kpyra M €ro 4acrem.
[TpyMEHATH MOIy4eHHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

Haxomute ocu (wim HEHTpPBI) CUMMETpPUH (UTYp, NPUMEHSTHh JABUKEHHS IJIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[TpyMeHsTh noydyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIEHUS C TPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I/Ie HEOOX0UMO, KaJIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /it Konrtpoabnbie | Ilpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
H =
1 in cnotcrse. Heponu reowerprsto | 14 buorera LIOK
' P P https://m.edsoo.ru/7f415e2e
BEITUYUH
bubnuorexa [JOK
2 T 22 1
PEYTOILHHIH https://m.edsoo.ru/7f415e2e
[TapannenbHble IpsAMbIE, CyMMa YIJIOB bu6nuoreka [JOK
3 14 1
TPEyrojJbHUKa https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh 1 KpYT. [ eomeTprueckue 14 1 bubnuoteka [JOK
HOCTPOCHHUS https://m.edsoo.ru/7f415e2e
bubanoreka LIOK
IT i 4 1
> OBTOpeHHE, 0000MERNE sHamHHii https://m.edsoo.ru/7f415e2¢e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPO'PAMME



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

8 KVIACC

KounvecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uu@ppoBbIe
Ne /it P Konrtpoabnbie | Ilpakruueckue (upp )
NMPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsbl
1 YeThIpEXyTroJbHUKU 12 1 bubmrorexa LIOK
pexyT https://m.edsoo.ru/7f417e18
2 EGZEZMaIiiHaJeIZ?{ZI;ZOTp?;E;{ mo00HbIE 15 1 bubmrorexa LIOK
POTIOPI P > oA https://m.edsoo.ru/7f417e18
TPEeYroJIbHUKU
3| eyromanon n amoroyrommen it 14 1 bimorera LIOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX Guryp
4 Teopema [Tudaropa u Hauana 10 1 bubnuotexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincanusie n
5 ONMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnuotexa [JOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
but6mmorekxa [IOK
6 IT 0600 i 4 1
ORTOPERHE, ODODUIEHHE SHARMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOT'PAMME



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

9 KVIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
) NMPOrpaMmblI Bcero Kontpoarnste | IpaxTudeckue o0pa3oBaTejibHbIE
padoThI padoThI pecype
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 Bu6muotexa [JOK
CHHYCOB. PeliieHre TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubnmnoreka [HOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [IOK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH 9 1 bubamorexa LIOK
P P https://m.edsoo.ru/7f41al2c
;| D |
by - HV pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miuomaaei
6 JIBUOKESHHSI THTOCKOCTH 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600MIEHNE, 7 5 bubanoreka LIOK
CHCTeMaTH3aIlUsl 3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOT'PAMME
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INOACHUTEJIbBHAS 3AIINCKA

B coBpemeHHOM ITU(PPOBOM MHUpE BEPOSTHOCTh U CTATHCTUKA IPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3pEHMsI MPAKTHUUYECKUX MPUIIOKEHUH, TaK U UX POJU B 00pa3oBaHMHU,
HE00X0MMOM KaxkaoMy yenoBeky. Bospacraer uucio npodeccuii, npu oBiaieHUN KOTOPbIMU
TpeOyeTcst xopormras 0a30Basi MOATOTOBKAa B OOJACTH BEPOSTHOCTH W CTATHUCTUKH, TakKas
NOJATOTOBKA Ba)KHA JUISI MPOJOIDKEHHS OOpa30BaHHS W JUISL YCIEIIHOM HpodeccCHOHaIbHON
Kapbephl.

Kaxaplii 4enoBeK IOCTOSHHO IPUHMMAET PEIIECHUS Ha OCHOBE MMEIOUIMXCA y HEro
JMAHHBIX. A 111 00OOCHOBAaHHOTO NPUHSATHS PELICHHUS B YCIOBUSAX HENOCTAaTKa WM M30BITKA
uH(pOpMallMM HEOOXOJMMO B TOM YHUCIE XOpOIIO c(HOpMHpPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHUE.

VIMeHHO 1O3TOMY OCTpPO BCTaja HEOOXOAMMOCTh C(OPMUPOBATH y OOYyUYarOIIMXCS
(YHKIIMOHAJIBHYIO T'PAMOTHOCTb, BKJIIOYAIONIYI0 B ce€0f B KayecTBE HEOTbEMJIEMOM
COCTAaBIISIIONICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3MPOBATh WH(POPMAIHIO,
IpPEJCTAaBICHHYI0 B pa3IMuYHbIX (opMax, IOHHMATb BEPOATHOCTHBI XapakTep MHOTHUX
pEAIbHBIX ITPOLECCOB U 3aBUCUMOCTEH, TPOU3BOIUTH POCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HAKOMCTBO B Yy4Yye€OHOM Kypce € OCHOBHBIMHM IpUHIUIAMH cOopa, aHaiu3a u
NPEICTaBICHUS JaHHBIX W3 Pa3IMYHBIX cep XU3HU OOIIECTBA W TOCYJapCTBA MPHUOOIIAET
oOyyaromuxcst K OOIIECTBEHHBIM HHTepecaM. l3ydeHue OCHOB KOMOMHATOPHUKM pPa3BHBAET
HaBBIKM OpraHM3aluu Iepebopa M MOJCUYETa Yyuclia BapUAHTOB, B TOM 4YHCJIE B HPUKIAIHBIX
3aJadax. 3HAKOMCTBO C OCHOBAMH TEOpHU TpadoB CO3MAET MaTEeMaTHUECKUN (QyHIaMEHT IS
dopMupoBaHUs KOMIIETEHIIMA B oOsacT WHPOpMATUKH W HHUQPOBBIX TexHOJorHi. [lpm
U3y4YEHUM CTATUCTHMKM W BEPOATHOCTH OOOrallaloTcs MpeACTaBIeHUs OO0ydaroUIuxcs o
COBPEMEHHOM KapTHHE MUpa U METOJaxX €ro MccieloBaHMs, (GopMupyercs MOHMMaHUE POJIU
CTaTMCTUKM KaK MCTOYHMKA COLMAIbHO 3HAYUMOW HMHQPOpPMAIUM M 3aKJIaJbIBAlOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B cooTBercTBUM € JaHHBIMH LEISIMH B CTPYKType IpOrpaMMbl ydeOHOro Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOIO OOIIEro 00pa3oBaHMs BBIJEIEHBI CIENyIOIIUE
coJiepKaTeNnbHO-MeToanueckre TuHun: «lIpencraBnenne NaHHbIX U ONUCATENbHas CTaTUCTUKAY,
«BeposTHOCTBY, «DIeMeHThl KOMOMHATOPUKNY, «BBeenue B Teoputo rpadoBy.

Copnepxanue nuHun «llpencraBieHne JaHHBIX W ONUCATENbHAs CTATHUCTHKA» CIYKUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOpPMALMEH: OT YTEHUS U UHTEpIpeTaluu
uHpoOpMalMy, TNpeACTaBIeHHOW B Tabimulax, Ha JguarpaMMax M rpadukax, 10 cOopa,
IIPEJICTaBICHUS] U aHAJIN3a JIaHHBIX C UCIOJIb30BaHUEM CTaTUCTHUYECKUX XapaKTEPUCTUK CPEIHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, oOyyaroluecss y4arcs CUMTHIBATh M WHTEPIPETHPOBATH
JlaHHBIE, BBIIBUTaTh, apryMEHTUPOBAaTb U KPUTHKOBATh NPOCTEMILNE TMIOTE3bI, PA3MBILUIATH
HaJl (PaKTOpaMH, BBI3BIBAIOIIMMHU NU3MEHUYUBOCTD, U OLIEHUBATh WX BIUSHHME Ha pacCMaTpUBacMble
BEJIMYMHBI U MTPOLIECCHI.

WHTYyUTHBHOE  TIPEACTABIEHHME O  CIy4ailHOM  W3MEHYMBOCTH,  HCCIEAOBaHUE
3aKOHOMEPHOCTEN M TEHACHIMM CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOMW Ul M3Y4YEHMsI TEOpUU
BEPOATHOCTEW. boiplioe 3HaYeHHE MMEIOT INPAKTUYECKUE 3alaHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIESIMHU.

[ToHsiTe BEPOSATHOCTH BBOJUTCS Kak Mepa MpaBaonoaoOus ciydailHoro coowitus. Ilpu
U3y4eHHH y4eOHOro Kypca o0ydaromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMH METO/IaMH BBIUMCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIEPUMEHTaX ¢ PAaBHOBO3MOKHBIMH JIEMEHTAapPHBIMU HCXOJaMH,



BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh W peliath Oosiee clokKHble 3ajaud. B
yueOHBI Kypc BXOAST HayallbHbIE MPEACTABICHUS O CIyYalHBIX BEIIMYMHAX W UX YHCIIOBBIX
XapaKTePUCTHKAX.

B pamkax yueOHOro Kypca OCyIIecTBISETCs] 3HAKOMCTBO 00YYaIOIIUXCSl C MHOXKECTBAMHU U
OCHOBHBIMH OINEpalUSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCA IMPUMEPbl NMPUMEHEHHS s
pelieHusl 3aJad, a TaKKE HCIIOJIb30BAHUSA B JAPYTHX MaTeMaTH4YeCKHMX Kypcax M Y4eOHBIX
npeaMerax.

B 7-9 xnaccax um3ydaercss yueOHBIM Kypc «BeposTHOCTh M CTaTUCTHKA», B KOTOPBII
BXoIAT paznensl: «lIpeicraBieHne MaHHBIX W OMHcCATEIbHAs CTAaTHCTHKA», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPHKNY, «BBeZieHrne B Teopuio rpadoBy.

Ha m3ydenue yueGHOro Kypca «BeposTHOCTh M cratuctuka» orBogutcs 102 waca: B 7
kiacce — 34 vaca (1 gac B Henento), B 8 kiacce — 34 vaca (1 gac B Henenio), B 9 kinacce — 34 gaca
(1 gac B HEnEIMIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBinenue NaHHBIX B BHUJAE TaOuul, guarpamm, rpadukoB. 3amnoiHeHHE TaOJHil,
YTEHHUE U MOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBBIX). UTeHue rpadukos
peanbHBIX TporeccoB. V3pnedeHne MHPOPMALUU U3 JUArpaMM W TaOJIHIl, MCIOJIB30BaHHUE U
UHTEPIIPETALNS TaHHBIX.

OnucarenbHas CTaTHCTUKA: Cpe/iHEe apuMeTHUecKoe, MeuaHa, pa3Max, Haubombliee u
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHOI H3MEHYUBOCTH.

CrnyyaliHbpli SKCIIEPUMEHT (OIBIT) U cllydaiiHoe coObiTHE. BepostHOoCTh 1 yactoTa. Ponb
MaJIOBEPOATHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUI B MpHpoje W B obmecTBe. MoHera u
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, BepminHa, pedpo. Crenens BepmnHbl. Yncno pédep u cymmapHas CTEleHb BEPIIHH.
[TpencraBnenne o cszHoctu rpada. Llenu m nukisl. [lytu B rpadax. O6xon rpada (siinepos
nyth). [Ipencrasnenne o0 opueHTHpoBaHHOM Irpade. Perenue 3a1au ¢ nomouibo rpagos.

8 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TaOIUL, TUarpaMm, rpaguKkos.

MHO€ecTBO, 3JEMEHT MHOXECTBA, MOJAMHOXecTBO. Omepanuu HajJd MHOXKECTBAMU:
o0beMHEeHHe, IepecedyeHue, gonojgHeHue. CBolicTBa omepauMidi HaJ MHOXKECTBAMMU:
IIEPEMECTUTENIBHOE,  COYETATENIBHOE, PACHpENEIUTENIbHOE, BKIOueHus. lcnosb3oBaHue
rpadu4ecKoro MpeICcTaBICHUs] MHOKECTB IS ONMCAHMs PEabHBIX MPOIECCOB U SIBICHUH, MPU
peneHuu 3aaay.

N3mepenune paccenBaHUs AaHHBIX. JlMcCIepcUs M CTaHIAPTHOE OTKJIIOHEHHME YHUCIIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DOnemMeHTapHble COObITUS ciydaiiHoro omnbita. CroyvaitHele coObiTHs. BepositHocTn
coObITHi. ONBITEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHbIMU COObITHSAMHU. Ciy4yailHbI BBIOOP.
CBsi3b MEXJy MaJlOBEPOATHBIMU M TMPAKTHYECKU JIOCTOBEPHBIMU COOBITHSMU B HPUPOJE,
o0111eCcTBE U HayKe.

JlepeBo. CBoiicTBa 1IepeBbEB: €AMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSA3b MEXJy YMCIOM BepmIMH U uuciaoM pébep. IlpaBuino ymuHoxeHus. Pemenue 3amau c
HOMOIIBIO TpadoB.

[TpotuBononoxHble coObITHA. Jluarpamma Oiinepa. OObenuHeHHE U IepecedeHue
cobbiTuil. HecoBMmecTHble coObiTHa. DopMysa CIIOKEHUS  BEpOSTHOCTEH.  YcCIOBHas
BeposATHOCTb. [IpaBuio ymHoxenus. HesaBucumsie coObiTus. [IpencraBinenue s3kcnepuMeHTa B
BHJIE JiepeBa. PeleHne 3aa4 Ha HaXO0XKJICHUE BEPOSITHOCTEN C MOMOIIBIO JIepeBa CIy4aliHOTO
AKCIIEPUMEHTA, IUarpaMMm ODUiepa.

9 KUIACC

[IpencraBienue JaHHBIX B BUAE TaOiull, AUarpamm, rpaukoB, UHTEPHpPETAIUS JTaHHBIX.
YreHue U NOCTpOCHUE TAONIHULI, TUarpaMM, rpaduKoB MO peasbHBIM JaHHBIM.

[TepecranoBku u ¢akropuan. Coueranuss U yucio couyeranuil. TpeyronpHuk Ilackais.
Pemenue 3a1a4 ¢ uCnosib30BaHNEM KOMOMHATOPUKH.

['eomeTpuueckast BeposTHOCTh. CiyyaliHbI BBIOOpP TOUKH U3 (QUIYypbl Ha IJIOCKOCTH, U3
OTpEe3Ka U U3 IYTH OKPYKHOCTH.



UcnpiTanue. Ycenex u Heynada. Cepust HCOBITaHUM 10 TiepBOro ycrnexa. Cepusi UCIIbITAHUI
Bepuymnnu. BepostHOocTH cOObITHIA B cCepuy UcTIBITaHU BepHyIm.

CrnyualiHas BEIMYMHA M DPACIpPENEICHUE BEPOATHOCTEH. MareMaTHdecKoe OXHIaHuEe U
mucnepeus. [Ipumepel MareMaTH4ecKoro OXHAAaHUA KaK TEOPETHYECKOrO CPEIHEro 3HA4eHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUIAaHUE U JTUCIEPCUs CIIy4allHOM BEJIMYMHBI «YHCIIO YCIIEXOB B
CepUH UCHBITAHUN bepHym».

[TonsiTue 0 3akoHe OGonbIIMX yucel. M3Mepenue BeposSTHOCTEH ¢ TOMOIIBIO YacToT. Pojb
Y 3Hau€HHE 3aKOHa OOJIBIINX YKCEN B IPUPOJE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTD U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHMS IMPOTrpaMMbl y4yeOHOro kypca «BepostHocTh U
CTaTUCTUKA» XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOAIIEMY POCCHUHCKON MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJHCHHIO OOSI3aHHOCTEH TpaKAaHWHA M peallu3allid €ro Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTHKCHUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJTBbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJICHHOCTH, OCO3HAHUEM BaYKHOCTH MAaTEMaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCe
JKU3HH JIJIs1 YCIICITHOM Mpo(deCCUOHAIbHOM IEATETbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIINEN B NIEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKH U MaTEMAaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEA0BATENLCKOM JIeITCILHOCTH,

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TPHUMEHATh MaTEeMaTUYeCKHe 3HAHHS B HWHTEpPEcax CBOETO 3I0POBBA,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eloBeKa,

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIMEN HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelIeHus 3a/ad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX



HOCJEICTBUM Il OKpY’Karolled Cpesibl, OCO3HAaHHEM IJI00aJbHOIO XapakTepa 3KOJOIMYECKUX
npoOJeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLUAILHONH M IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAKTHUYECKYIO ACSITEIBbHOCTh, B TOM YHCIE YMEHUE YUUTBHCS y OPYIHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GOpMyIHpOBaTh UAEH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SABJICHMSAX, B TOM UHUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TPeOylOLUIl KOHTPMEp, KOPPEKTHPOBAaTh INPHUHUMAEMble pEIIEHUS U
neicTBus, GopMyJINpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble oruueckue AeiicTBUs:

® BBIBIATh M XapaKTEPU30BaTh CYLIECTBEHHBbIE MPHU3HAKUM MaTeMaTHUYECKUX OOBEKTOB,
NOHATUH, OTHOIICHWH MEXIYy NOHATHAMH, (OPMYIMPOBATH ONPEACICHHUS MOHATHH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(HUKALNU, OCHOBAHUS ISl 000OIEHUS 1
CpaBHEHMsI, KpUTEPUH [TPOBOIUMOI0 aHATIN3a;

e BOCHpUHUMATH, (OpMyTUpOBaTh M MpPeOOPa3OBHIBATH CYXKICHHS: yTBEPAUTEIHLHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;

® BBISBJISTh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpeUus B (hakrax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX, NpeAsaraTb KPUTEPUU JJIS BBISBICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEIAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30upaTh JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMble U OT MPOTUBHOIO),
MPOBOJAMTH CAMOCTOSTEIBHO HECIOXKHBIE JI0OKa3aTelbCTBA MaT€MaTUYEeCKUX (aKTOB,
BBICTpauBaTh apryMEHTallUI0, NMPUBOJUTH IMPUMEPHl U KOHTPIPUMEpPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BpIOMpaTh CHocoO pemieHUs yuyeOHOW 3ahauu (CpaBHUBAThb HECKOJBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAMINNA C yYETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KPUTEPHEB).

Bba3oBble uccienoBarebckme 1eiCTBUSA:

® JCNOJBb30BaTh  BONPOCHl KAk  HCCIEJOBATEIbCKMM  HMHCTPYMEHT  IIO3HaHUS,
(dbopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, TPOOIEMY, CaMOCTOATEIBHO
yCTaHaBIMBaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® TPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIH HKCIEPUMEHT,
HeOOJIbIIIOE  HCCIEIOBAHWE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;



® CaMOCTOSTEIbHO (POPMYIUPOBATH 0OOOIICHNUS U BBIBOJBI IO pE3yabTaTaM MPOBEAEHHOTO
HaOJIOEHUs, MCCIIEOBAaHUs, OLICHUBATh JIOCTOBEPHOCTh IIOJIyUYEHHBIX DPE3Y/IbTATOB,
BBIBOJOB 1 0000IIEHNI;
e IIPOrHO3MPOBATH BO3MOYKHOE Pa3BUTHE IIPOLIECCA, @ TAKXKE BBIIBUTaTh IIPEAIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.
Pabora ¢ unopmanmeii:
® BBIBJIATH HEJOCTATOYHOCTD M M30BITOYHOCTh MH(POPMAIIUH, TaHHBIX, HEOOXOJUMBIX IS
pelleHus 3a1a4H;
e BBIOMpaTh, AHAIM3MPOBATH, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WH(POPMALIUIO
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;
e BBIOMpaTh (OpMY NpencTaBieHUs] WHPOPMAMK U WILUTIOCTPHPOBATH pellacMble 3a/1aun
cXeMaMH, JuarpaMMaMu, HHOM rpaduKoi 1 uX KOMOUHALMSIMU;
® OICHMBATh HAAEKHOCTh MHPOPMALUU IO KPUTEPUSAM, MPEUIOKEHHBIM YUUTENIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.
KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:
® BOCHPUHUMATh U (OPMYIHUPOBATH CYKJIEHHS B COOTBETCTBUU C YCJIOBUSMM U LENISIMHU
oOlIeHMs], SICHO, TOYHO, I'PAaMOTHO BBbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOJy pEIICHHUs 3a/1auyd, KOMMEHTUPOBATh
IIOJIy4YEHHBIH PE3yJIbTaT;

B XO7le 00CYX/I€HHs 3a[aBaTh BOIPOCH! MO CYLIECTBY OOCYX,IaeMOil TeMBbI, IPOOIEMBI,

perraeMoi 3aa4un, BHICKa3bIBaTh MJICH, HALICIICHHBIC HA MMOUCK PEIICHHS, COMTOCTABIISATh

CBOM CYXJICHHSI C CYXIEHHSIMHU JPYTHX YYaCTHUKOB JMANOra, OOHAPY)KUBATh PasziIHyue

U CXOJICTBO MO3WIMHA, B KOPPEKTHOH ¢opme (OpMyIHpOBaTh PaA3HOTIACUS, CBOH

BO3PAXKCHHUS;

® TMIPENCTABIIATh PE3YJbTAThl PEIICHHs 3aJaud, SKCIEPUMEHTa, HCCIEOBAaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHUS C YYETOM 3a/ad TPE3CHTAlMUA |
0COOEHHOCTEH ayTUTOPUH;

® [IOHMMATh M MCIOJIB30BaTh NMPEHMYIIECTBA KOMAHTHONW ¥ WHAWBUIYAIBHOW pabOTHI IpU
peleHnH y4yeOHBIX MaTeMaTHYeCcKHUX 3a7ay;

® IMPUHHUMATH IIeTTb COBMECTHOH NEATENFHOCTH, IUIAHWPOBATh OPTraHU3aIMI0 COBMECTHOW
paboThl, pactpeAensaTh BUAbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

® y4acTBOBATh B IPYMIOBBIX Gopmax paboThl (00CYk1eHUs, 0OMEH MHEHHUSIMH, MO3TOBbIE

HITYPMBI U IPYTHUE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHHPOBATH CBOH JICHCTBHS

C IpYT'MMH YJI€HaMH KOMAaH[bI, OLIEHMBATh KaYeCTBO CBOETO BKJIJa B OOIIUI MPOTYKT

10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

PerynsiTuBHbIe yHUBEPCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranusanus:
® CaMOCTOSITEIbHO COCTaBJIATh IUIaH, AITOPUTM pELIeHUs 3aJaud (WIM €ro 4acTh),
BbIOMpaTh CHoco0 pemeHuss ¢ Y4ETOM HMEIOIIUXCSl PECypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C y4ETOM
HOBOH MH(pOpMAIHH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



® BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpoliecca M pe3ylbTaTa pelieHUs
MaTeMaTHYECKOH 3a/1a4u;

® [pEIBHICTH TPYIHOCTH, KOTOPhIE MOTYT BO3HHMKHYTh IPU PELICHUH 3a/1a4d, BHOCHTH
KOPPEKTHUBHI B JIEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMJICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YJIbTAaTa JIESATEIBHOCTH ITOCTABICHHON LIEJIU M YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJTH HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koumy oOyuenuss B 7 kJacce OOydaroUmMiics MOMYYHUT CIEIYIONIUE MPEIMETHBIE
pE3yJIbTaThL:

Yurtath MHPOpPMALMIO, MPEJICTABICHHYI0 B Ta0JMLAX, HAa JUarpaMmax, MpeiCTaBIsATh
JaHHbIe B BUJE TAONUIl, CTPOUTH TUArpaMMBbl (CTOJIOMKOBBIE (CTONOYATHIE) U KPYTOBBIE) IO
MacCUBaM 3HAYEHUM.

OnucelBaTh M HHTEPIPETHUPOBATH pEAIbHBIE YHCIOBBIE JaHHBIE, IPEJCTABICHHBIE B
TabJIMIax, Ha AUarpaMMax, rpaukax.

Hcnonp30BaTh 1711 ONMCAHMS JAHHBIX CTATHUCTUYECKHE XapaKTEPUCTHKHU: CpEIHEe
apudmeTnyeckoe, MeauaHa, HanooJbIIee U HAaUMEHbIlIEe 3HaYCHMsI, pa3Max.

HNmeTs mpeacraBieHUE O CIy4yallHOM H3MEHUYMBOCTU Ha IMpUMEpPax LEH, (PU3NYECKUX
BEIMYMH, AaHTPOIIOMETPUUYECKUX JAHHBIX, HMMETb MPEACTABIECHUE O CTAaTUCTHYECKOHN
YCTOMYUBOCTH.

K xonimy oOydenuss B 8 kJiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIHAE TMPEIMETHBIE
pe3yJIbTaThl:

N3BnekaTb M mpeoOpa3oBbIBaTh HMH(OpMAIMIO, TPEACTaBIEHHYIO B BHJE TaONHL,
JarpaMmm, rpaukoB, PeICTaBIIATh JaHHbIE B BUJIE TaOJIUL, TUarpaMM, rpadukos.

OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKHUX MOKAa3aTeNlel: CpeAHUX 3HAUYECHUN U Mep
paccenBaHus (pa3Max, TUCHIEPCUs U CTaHIaPTHOE OTKJIOHEHHUE).

HaxonuTe 4YacTOThl YHMCIOBBIX 3HAYEHUH M YaCTOThl COOBITMH, B TOM 4YHCIE IO
pe3yJibTaTaM U3MEpPeHUH U HaOJII0ICHUH.

HaxomuTe BeposSTHOCTH ciay4yallHBIX COOBITUH B  ONbBITaX, 3Has BEPOSATHOCTU
AIIEMEHTApHBIX COOBITUH, B TOM YHCJIE B ONBITaX C PAaBHOBO3MOXHBIMU 3JEMEHTApHBIMU
COOBITUSIMH.

Hcnonb3oBate Tpadguueckue MOJEIM: JEPeBO CIYYalHOro SKCIEPUMEHTa, JUarpamMmbl
DOlinepa, ynciaoBas npsmasi.

OnepupoBaTh MOHATHSIMH: MHOKECTBO, IOJMHOXKECTBO, BBINOJHATH ONEPALUU Hal
MHOXECTBaMU: O0bEIUHEHUE, MepeceueHue, AONOJHEHNE, MePEUnCIATh JIEMEHThl MHOXKECTB,
IIPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh rpaduueckoe MNpeACTaBIEHUE MHOKECTB W CBSI3€d MEXIy HUMH s
ONMCAHUS TPOLECCOB U SIBJICHHWN, B TOM 4YHCIIE MPHU PELIEHUU 3aJad U3 JIPYTUX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K kouiy oOyuenus B 9 kjacce oOydaromuiics MOMYYUT CIEIYIOUIUE INPEIMETHBIE
pe3yJIbTaThI:



W3Bnekatb u mpeoOpa3oBbiBaTh HMH(OpPMAIMIO, MPEACTABICHHYI0O B  Pa3jIMYHbIX
WUCTOYHUKAX B BUJE TaONWIl, auarpamm, rpaukoB, MPEACTAaBIATH JaHHbIE B BHIE TaOIUII,
arpamm, rpaukos.

Pemarp 3amaun opraHM30BaHHBIM I1EPeOOPOM BapHUaHTOB, a TAKXKE C HCIOJIb30BAHHUEM
KOMOHMHATOPHBIX MTPABUII U METOJOB.

Hcnonb3oBarh onucareabHble XapaKTEePUCTUKHU JUISI MACCUBOB YMCJIOBBIX JAHHBIX, B TOM
quclie CPEAHUE 3HAUEHUSI U MEPBI pacCEUBaHUS.

HaxoauTb 4acTOThI 3HaYEHHUH U 4aCTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSICh Pe3yIbTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUH.

HaxomuTe BepOATHOCTH CIy4yalHBIX COOBITHII B HM3y4EHHBIX OINbBITAX, B TOM YHCIE B
OTBITAaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMU, B CEPHUSIX UCIBITAHUN IO TIEPBOTO
ycrexa, B cepusix ucnbiTanuii bepuysu.

NmeTs ipeacTaBiieHUE O CIy4alHOW BEJIMYMHE U O PACIPEICIICHUU BEPOATHOCTE.

HmeTh mpencTaBieHHe O 3aKOHE OOJBIIMX YMCET KaK O MPOSIBICHUHM 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne /it P Konrpoabnubie | IpakTuueckue (1ubp )
NpOrpamMmbl Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
! llpencTapieHe NAHHBIX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 OnucatesbHas CTaTueTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Cotyuaiinas usMEHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciry4aiiHOTrO 4 1 bubnnoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
2
6 O0001enne, cucreMaTH3amus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne /i P Konrtpoannbie | Ipakruuyeckue (1udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bu6mmorexa [IOK
1 Hoptopenne kypea 7 racca 4 https://m.edso0.ru/7f417fb2
OnmcarenpHas cTaTucTUKa. PaccemBanme bu6mmoreka [IOK
2 4
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmorexa [IOK
M 4
3 noxectsa https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417f62
bu6mmoreka [JOK
° Beenenne B Teopiio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



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

9 KJIACC

N HanmenoBan | KosmuecTBo yacoB DJIeKTPOHHbIE
" | wme pazmenoB (uudposbie)
n/ Bcer | KoHTpoabH IIpakTHyeck
H TeM oOpa3oBaTe/ibHbIE
L 0 ble padoThbI ue padboThbl
NPOrpaMmbl pecypcbl
IToBTOpEeHMnE bubnmoreka [JOK
Kypca 8 4 https://m.edsoo.ru/7f41a
KJiacca 302
DJIEMEHTBI bu6nuoreka [IOK
KOMOMHATOPH 4 1 https://m.edsoo.ru/7f41a
KH 302
I'eomeTpuueck bubnuorexa [HOK
ast 4 https://m.edsoo.ru/7f41a
BEPOSITHOCTh 302
VelbTans bubnnoreka IIOK
6 1 https://m.edsoo.ru/7f41a
bepnymn 302
Corvaaiinas bubnnoreka IIOK
ye 6 https://m.edsoo.ru/7f41a
BEITMYMHA 302
bubmmoteka [IOK
0606 ,
OOHCHHE 10 1 https://m.edsoo.ru/7f41a
KOHTPOJIb 302
OBIIEE
KOJIMYECTBO
4 1 2
YACOBIIO 3
I[MTPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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