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MHOSICHUTEJIBHASA 3AIINCKA
[TpropuTeTHBIMU IENAMH 00YUYEHUSI MaTEMAaTUKE SBIISIOTCS

poo/KeHne (POpMUPOBAHMSI OCHOBHBIX MaTeMaTHUECKUX MOHATUH
(uucno, BeNMYMHA, TeOMETpUYecKas (¢urypa), 00ecreyHBarOIINX
MPEEMCTBEHHOCTh M TEPCHEKTHBHOCTh  MaTeMaTHYECKOTO
o0pazoBaHMsl 00yUaroIMXCs;

pa3sBUTHE HMHTEUIEKTYAIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH
00ydaromuxcsi, MO3HABATEIIFHON AKTHBHOCTH, HCCIIEAOBATEIBCKUX
YMEHUH, UHTepeca K U3Y4YE€HUI0 MaTeMaTHKH;

MOJIBEICHUE OOYYaIOMMXCsl Ha JIOCTYIIHOM [UIi HUX YPOBHE K
OCO3HAHUIO B3aWMOCBSI3M MAaTEMATUKU U OKPYKAOIIEro MUPA;
¢dbopmupoBaHue (YHKIIMOHAJIBHOW MaTeMaTH4eCKOH I'pPaMOTHOCTH:
YMEHHUSI pPAacllO3HaBaTh MAaTeMaTHYeCKue OOBEKTHI B peabHBIX
KU3HCHHBIX CHUTYallUsX, TPUMEHATH OCBOCHHBIE YMEHUS ISt
pelIeHnsl MPaKTHUKO-OPUEHTUPOBAHHBIX 3a]ad, HUHTEPHPETHPOBATH
MOJYYECHHBIE pE3yNbTaThl M OICHHMBAaTh HMX Ha COOTBETCTBUE
MIPAKTUYECKON CUTYyalUH.

OCHOBHBIC JTMHUH COACPIKAHUA KypCa MATCMATUKU B 5-6
Kilaccax  — apI/I(i)MeTI/I‘ICCKa}{ n reoMeTpruIcCKas, KOTOpPbIC
Pa3BUBAKOTCA IMAPAJICIIbHO, KaXKasd B COOTBCTCTBHU C COOCTBEHHOM
J'IOI“PIKOfI, OJHaKO, HC HC3aBUCHUMO OJHa OT ,Z[perﬁ, a B TCCHOM
KOHTAaKT€ M B3amMOACHCTBUU. Takxke B Kypc€ MATCMATHUKU
MNpOUCXOJUT 3HAKOMCTBO C 3JICMCHTAMMH anre6pbl U OIHucaTeIbHON
CTaTUCTUKH.

W3yuenne apudMeTndeckoro MaTepuana HaYMHAeTCS CO
CUCTCMATU3allul W Pa3BUTHUSA 3HAaHUU O HaTypaJIbHbIX 4YHCJIAX,
MOJIYYCHHBIX HAa YpPOBHE HAYalbHOTO oO0miero oobpazoBanus. [lpu
3TOM  COBEPIICHCTBOBAHHE  BBIYMCIUTEIBHOH  TEXHUKH U
dbopMuUpOBaHHE HOBBIX TEOPETHUECKUX 3HAHHM COYeTaeTcs C
pasBUTUCM BBEIUHCIATEILHON KYJIbTYpPBbI, B HaCTHOCTH C OGy‘IeHI/IeM
npocTedmmM  npuéMaM  NPUKUAKH W OICHKH  Pe3yJbTaToB
BbIUMCIICHUH. V3yuyeHue HaTypalbHBIX YHCEN NPOAOIIKAeTCS B 6
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KJ1acce 3HaAaKOMCTBOM C HavdaJIbHBIMHA IIOHATUAMU TCOPUHU
JACIIUMOCTH.

Hauano wu3ydeHuss OOBIKHOBEHHBIX M JAECATUYHBIX JpoOei
OTHECEHO K 5 Kjaccy. JTo NepBblii 3Tal B OCBOGHUH Jpo0eil, koraa
IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMM HUJCSIMU, IOHATUSAMH TEMBI.
[Ipu sTOM paccMoTpeHne OOBIKHOBEHHBIX IpO0EeH B MOITHOM 00BEME
NPEIIECTBYET U3YUYEHHUIO IECATHUUHBIX JIPpOOeH, uTo 1es1ecoo00pa3Ho
C TOYKM 3pEHUS JIOTMKM W3JI0KEHUs 4YMCIOBOM JIMHWMM, KOIJa
IpaBuUiIa ACUCTBUI € NECATUYHBIMHU JAPOOSIMH MOYKHO OOOCHOBATh
YK€ M3BECTHBIMU  aJITOPUTMaMH  BBIIIOJHEHUS  JEHCTBUH €
OOBIKHOBEHHBIMH APOOSMH. 3HAKOMCTBO C JCCATUYHBIMH JPOOSMHU
pacliupuT  BO3MOXKHOCTH  JUIsi  MOHMMaHHA  OOy4aroUMMUCS
IIPUKJIAHOTO NPUMEHEHUS HOBOM 3allUCU INPU M3YyYEHUH JAPYTUX
IIPEIMETOB W TpU IpPaKTUYECKOM Hcnoib3oBaHuu. K 6 kimaccy
OTHECEH BTOpPOW OdTalm B U3Yy4EHUU JApoOed, rjie NPOUCXOAUT
COBEpPILICHCTBOBAHME HABBIKOB CpPAaBHEHHs U IpeoOpa3oBaHUS
napoOeil, OCBOGHHME HOBBIX  BBIYUCIMTENBHBIX  aJITOPUTMOB,
OTTaYMBAHME TEXHUKU BBIUHACICHUN, B TOM YHCIE 3HAYCHUU
BBIPQ)XEHUI, cofepKalIX U OOBIKHOBEHHbIE, U JIECATHUHBIE IPOOH,
YCTAQHOBJICHHE CBSI3€M MEXIAy HHUMH, DPACCMOTPEHHE NPUEMOB
pemieHust 3amad Ha Jpoou. B Hawanme 6 Kiacca MPOMCXOIMT
3HAKOMCTBO C ITOHSTHEM ITPOLIEHTA.

OCO00EHHOCTHIO U3YUCHHS TTOJIOKHUTEIbHBIX U OTPUIIATEIIbHBIX
YHCeN SIBISIETCS TO, YTO OHHM TAKXE€ MOTIYT paccMaTpHBAaThCs B
HECKOJIbKO JTamoB. B 6 kiacce B Hayale W3YYCHUS TEMBI
«[TonoXXuTenpbHBIC U OTPHIIATEIBHBIC YHCIIA» BBLICISAETCS MOATEMA
«Llenbie yncnay, B paMKax KOTOPOH 3HAKOMCTBO C OTPULIATEILHBIMHU
YUCIaMU U ACHCTBHUSMH C TOJOXKUTEIBHBIMH U OTPUIATEIbHBIMU
YUCIIaMU TIPOUCXOJUT HA OCHOBE COJNEPIKATEIHHOI0 IMOAX0/a. ITO
MO3BOJISIET HA JIOCTYITHOM YPOBHE TTO3HAKOMHUTH OOYYaOUIHXCS
MPAKTUYECKA CO BCEMU OCHOBHBIMU MOHSTHUSMU TEMBI, B TOM UYHCIIE
U C TMpaBWIaMH 3HAKOB TIPU BBINOJHEHUU apU(PMETHICCKUX
nercTBui. M3ydueHnre palmoHanbHBIX YMCET HA 3TOM HE 3aKOHYHUTCA,
a OyJeT IpoAOIKEHO B Kypce anreOpsl 7 Kiacca.



[Ipu oOydeHMHM pemIeHHIO TEKCTOBBIX 3aJad B 5—6 Kiaccax
UCIIONB3YIOTCS apupMeTnieckre npuémsl pemeHus. [lpu orpaborke
BBIYMCIIUTENIbHBIX HAaBBIKOB B 5—6 KJaccax paccMaTpUBaIOTCS
TEKCTOBBIE 3aJlayd CIEAYIOLIUX BHJIOB: 3aJaud Ha JABI)KEHUE, Ha
YacTW, Ha TIOKYNKH, Ha paboTy U MPOU3BOAUTEIHHOCTh, Ha
MPOIEHTHl, HAa OTHOWICHWs u nuponopruu. OOydarornuecs
3HAKOMATCA C HpI/IéMaMI/I peIICHUA 3a71a4 nepe60p0M BO3MOXXHBIX
BapHaHTOB, ydaTcsi pabortaTh ¢ MH(OpMalnuei, MpencTaBIeHHON B
¢dbopme TabauIl WK AUATPaAMM.

B IIporpaMmme yuebHOro Kypca «MatemaTuka»
IIPEyCMOTPEHO ¢dbopmupoBanue IPONENEBTUUECKUX
anreOpanvecKkux IpeacTaBiIeHUl. bykBa Kak CHUMBOJ HEKOTOPOIo
4lycjia B 3aBUCUMOCTH OT MAare€MaTH4E€CKOrO0 KOHTEKCTa BBOIUTCS
IIOCTENICHHO. byKBEHHas: CUMBOJIMKA IIMPOKO MCIIOIB3YETCs MIPEXKIE
BCEro JUIsl 3alIMCH OOIIMX YTBEPXKACHUM U MpeIoKeHU, popMyi, B
YaCTHOCTH JJIsl BBIYHCIICHUS] T€OMETPUYECKUX BEJINYMH, B KAa4eCTBE
«3aMECTUTEIS» YHUCTIA.

B nporpamme yuyebHoro kypca «MaTemaTHuKa» MpejcTaBieHa
HarjsiiHasi TEOMETpUs, HampaBleHHas Ha pa3BUTHE OOpa3HOro
MBILLUIEHUSI, TPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, M300pa3UTEIbHBIX
YMEHMI. OTO BaXHBIM O3Tall B M3YYEHHH TI'€OMETPHUM, KOTOPBIN
OCYILIECTBIISIETCS] HA HATJIAHO-IIPAKTUUECKOM YPOBHE, ONIUPAETCs Ha
HarJsIHO-00pa3Hoe  MbBIIUIeHHE oOydaromuxcsa. bonbimas  porb
OTBOAMUTCA TNPAKTUYECKOM MEATEIBbHOCTH, OINBITY, JKCIEPHUMEHTY,
MojenupoBaHuio. OOyyaromuecs: 3HaKOMSTCS C FeOMETPUUYECKUMHU
¢urypamMy Ha IJIOCKOCTH U B MPOCTPAHCTBE, C MX MPOCTEHIIMMHU
KOH(UrypauusMu, ydarcsd M300paxkaTb HUX Ha HEIMHOBAaHHOM U
KJIeTyaToi Oymare, paccMaTpuBAaIOT UX HpocTeiiine cBoiictBa. B
MIPOLECCE U3YYEHHUs HArJIsAHOM IE€OMETPUM 3HAHUS, IOJIyYE€HHBIE
o0ydJarolmuMKCS Ha YpOBHE HayalbHOro oO0Iero ooOpa3oBaHus,
CUCTEMAaTU3HUPYIOTCSI U PaCILIUPSIFOTCS.

CormacHo y4eOHOMY TIUIaHYy B 5—6 Kjaccax H3ydaercs
MHTETPUPOBAHHBIN Ipeamer «Maremaruka», KOTOPBIA BKIIIOYAET
apu(METHYECKHI MaTepuall M HAlJIJHYI0 T€OMETPHIO, a TaKKe



MMpONCACBTUYCCKUE CBCACHUA U3 anre6pbl, DJICMCHTBI JIOTHKH H
Hayajla OnucaTelIbHOM CTaTUCTUKU.

Ha usyuenue yuyeOHOro kypca «MareMaTuka» OTBOJAMTCS
340 4vacoB: B 5 kiaacce — 170 yacoB (5 yacoB B Hemenw), B 6
Kkjaacce — 170 yacoB (5 4acoB B HeIe/10).

Anrebpa sBIseTCS OAHUM M3 ONOPHBIX KYpPCOB OCHOBHOI'O
obmero oOpa3oBaHMs: OHA OO0ECIEYMBAET M3YyUEHHUE JAPYrHX
JUCLUUIUIMH, KaK €CTEeCTBEHHO-Hay4HOIro, TaK M T'yMaHUTApHOIO
IIUKJIOB, €€ OCBOCHHE HEOO0XOAUMO Ul MPOAOIKEHHsT 00pa30BaHUS
U B TIOBCEIHEBHOM XM3HH. Pa3BuTHE y 0O0y4arommxcs Hay4HBIX
MPEJICTABICHUA O MPOUCXOXKACHUU M CYIIHOCTH alredpanyeckux
a0cTpakLui, criocobe OTpakeHUsI MaTeMaTHUeCKOW HayKoH SIBIEHUMN
U IpPOLECCOB B IPHPOAE M OOIIECTBE, POIM MATEMaTH4YECKOro
MOJIETMPOBaHUS B HAYYHOM MO3HAHUU U B NMPAKTUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHHUS W KAYECTB MBIIUICHUS,
HEOOXOMUMBIX JJIS  aJanTallii B COBPEMEHHOM IH(pOBOM
obmectBe. M3yuenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHUs
Ha0ro/aTh, CpaBHMBATh, HAXOOUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH  MBIIUJICHUSA,  CIIOCOOHOCTH  apryMEHTHPOBAHHO
O00OCHOBBIBaTb CBOM JEMCTBHSI M  BBIBOABI, (OPMYIUPOBATH
yrBepxkJeHus. OcBoeHHe Kypca ainreOpbl 00ecreunBaeT pa3BUTHE
JIOTMYECKOTO  MBIIUIEHUS  OOy4aromMXCs: OHHU  HCHOJNB3YIOT
NEeNyKTUBHbIE M WMHAYKTUBHBIE pacCyKIeHHus, oO0oOIIeHne Hu
KOHKpeTH3a1uio, abcTparupoBanue 1 aHajgoruto. O0yuenue anredpe
IIpeaIoaraer 3HAYUTENIBHBII 00bEM CaMOCTOSITENIbHOU
JEATEIbBHOCTU OOYYarOIIUXCsl, IOATOMY CaMOCTOSTEIbHOE PELICHUE
3ajjay  SABISIETCA  pealu3aliedl  JeATeNbHOCTHOrO  MPHUHIIMIA
o0yueHusl.

B crpykrype mporpamMmel ydeGHOro Kypca «Anredpa» s
OCHOBHOI'O 00mero o0Opa3oBaHHs OCHOBHOE MECTO 3aHHUMAIOT
COI[ep)KaTeJ'IBHO'MCTOI[I/I‘IGCKI/IC JIMHHUHN ((qI/ICJ'Ia 1 BBIYMCIICHUS,
«ANreOpanyecKhe BBIPAKCHUS», «YPaBHCHHS W HEPABEHCTBAY,
«Dynkuuny. Kaxnas w3 3THX  colepkKaTelbHO-METOIUYCCKUX
JUHUAW DPa3BUBACTCA Ha MNPOTSHKEHUM TPEX JIET M3y4eHUs Kypca,
B3aMMOJICHCTBYSl C JPYTMMH €ro JHHHSIMHA. B Xome Hu3ydeHus
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yaeOHOro  Kypca  OOyJaromuMmMcs  TPHUXOAUTCS  JIOTHYECKH
paccyXaarb, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B
CBSI3M C 3THM B MPOrpaMMy y4eOHOro Kypca «Anredpa» BKITIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTU4YecKoro oOpa3oBaHHs U CHOCOOCTBYIOIIHE
OBJIQJICHUIO 00yJaroImuMHICs OCHOB YHHUBEPCAIBHOTO
MareMarndeckoro sa3bika. ConepkarenpHOM W CTPYKTYpHOM
O0COOCHHOCTBIO ~ yuyeOHOro Kypca «AnreOpa» sBIsieTCS  €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanue TMHUN «Hucna U BBIYUCIEHUS» CIIYKUT OCHOBOU
IS TATBHEUINETO W3YYCHHSI MAaTEeMaTUKU, CITIOCOOCTBYET Pa3BUTHIO
y OOy4YaroMMXCs JTOTUYECKOT0 MBITIUICHUS, (JOPMUPOBAHUIO YMEHUS
MOJIb30BAThCS AITOPUTMAMHU, & TAKKe MPUOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJIMUMBIX I TIOBCEIHEBHON JKW3HU. Pa3Butune
MOHSATUS O YHCIEe Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS
CBA3aHO C paUUMOHAIbHBIMM U HPPAUUOHAIBHBIMH  YHCIIAMH,
dbopMupoBaHUEeM MPEJCTABICHUNH O JICUCTBUTEIHHOM YHUCIE.
3aBeplIeHHEe OCBOCHHS YHCJIOBOM JIMHUM OTHECEHO K CpEeaHEMY
o0rmieMy 00pa3oBaHHUIO.

Coneprxanne TIBYX anreOpanvdecKux JTMHAN -
«AnreOpanyeckue BBIPAKCHUS» U «YPaBHEHHS U HEPABEHCTBa»
coco6cTBYeT (DOPMUPOBAHHUIO y OOYYAIOMIMXCS MAaTEMaTHYEeCKOTO
ammapara, HEOOXOAMMOTO JUIS pelIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB W MPAKTHKO-OPHEHTHPOBAHHBIX 3amad. Ha
YPOBHE OCHOBHOro 00miero oOpa3oBaHMsl Y4eOHBIM MaTepHuain
TPYIIUPYETCS BOKPYT pPAalMOHAIBHBIX BBIpaXEeHUH. AjreOpa
JIEMOHCTPHPYET 3HAYCHNE MATEMaTHKH KakK SI3bIKa Ul MOCTPOCHHUS
MaTeMaTHYeCKUX MOJEJIeH, OMMCAaHUS MpPOLECCOB U  SBJICHUHN
peampbHOro Mmpa. B 3amaum oOydeHust anreOpe BXOIAT TaKKe

naaneﬁmee Pa3BUTHUC AITOPUTMHUYCCKOIO MBIIJICHUA,
HCOGXOI[I/IMOFO, B 4aCTHOCTH, IJId OCBOCHUA KypcCa I/IH(I)OpMaTI/IKI/I, n
OBJIaJICHHUC HaBbIKaMU ACAYKTHUBHBIX paccymﬂeHHﬁ.

[IpeoOpazoBanre CHUMBOJBHBIX (OPM CHOCOOCTBYET pPa3BUTHIO
BOOOpa)KeHUs1, CIIOCOOHOCTEN K MAaTEMaTHIECKOMY TBOPYECTBRY.



Conepxanne GyHKIMOHATHHO-TPAPUIECKON JTUHUN HAIIEIEHO
Ha TIOTy4YeHHE 00YJaroIUMUCS 3HAHUM O (PYHKIIMSIX KaK BaKHEHIIIeH
MaTeMaTUYECKOU MOJCIn JJIA OIM1UCaHusA n HNCCIICAO0BAaHUA
pPa3HOOOpa3HBIX TPOIECCOB W SIBICHWW B TPHUPOAEC U OOIIECTBE.
W3yuenne matepuasia CHOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS
YMCHUA HUCIOJIB30BATh PA3JIMYHBIC BBIPAZUTCIIBHBIC CPCACTBA A3bIKa
MAaTEMATUKN — CJIOBECHBIEC, CMMBOJIMYECKUE, rpa(bnquKI/Ie, BHOCUT
BKJIQJ B (OPMHPOBAaHUE TMPEICTABICHUI O POIM MATEMaTHKU B
Pa3BUTHUU HUBUIIM3AalIUU U KYJIBTYPBL.

CormacHo yueOHOMY TIulaHy B 7-9 Kiaccax u3ydaercs
yueOHbII Kypc «AnreOpa», KOTOPBI BKIIOYAeT CIEAYIOIIHNE
OCHOBHBIE pa3Jielbl  coiepkaHus: «Uumcna W BBIYUCICHHSY,
«Anrebpanyeckre BBIPAKEHUS», «YpaBHEHHS U HEPAaBEHCTBAY,
«DyHKIHAWY.

Ha un3yuyenue yueOHOro kypca «AJredopa» orsoaurcs 306
yacoB: B 7 kiaacce — 102 yaca (3 yaca B Heenw), B 8 kiacce —
102 yaca (3 yaca B Hegeaw0), B 9 kiaacce — 102 yaca (3 yaca B
HeJeJI10).

I'eoMeTpusi Kak OAWH M3 OCHOBHBIX pa3/eloOB IIKOJIBHOU
MaTeMaTHK{, MMEIOUIMH CBOEH Lenblo 00ecneunTh H3ydeHue
CBOMCTB M pa3MepoB (GuUryp, HUX OTHOUICHMH U B3aUMHOE
pacnoyIoKeHUe, OMUPAETCS HA JIOTMYECKYIO, JOKA3aTEeIbHYIO JINHHUIO.
IleHHOCTh M3Yy4eHHs T'€OMETPHUM Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3zoBaHMsI 3aKJIIOYAeTCsI B TOM, YTO OOYyYalOIIMHCSH YUUTCS
IIPOBOJIUTH JIOKA3aTENIbHBIE PACCYKJIECHUs, CTPOUTH JIOTMYECKUE
YMO3aKJIIOUEHHUs, 0Ka3bIBaTh MCTHHHBIE YTBEP)KICHUS U CTPOMTH
KOHTPIIPUMEPBl K  JIOKHBIM, IIPOBOAUTH PACCYXKACHHUS  «OT
IMPOTHBHOTO», OTJIIMYaTh CBOMCTBA OT NMPU3HAKOB, (OPMYINPOBATH
oOpaTHbIE YTBEPKICHUS.

Bropoii 11enpio n3ydeHus reOMETPUH SBIISIETCS HCIOJIb30BaHHE
e¢ KaKk MHCTPYMEHTa NPH pPEHICHHWH KaK MaTeMaTH4YeCKUX, TaK |
NPAaKTUYECKUX 3a/1a4, BCTPEYAIOUIMXCS B PEAIBHOW KHU3HH.
OOyuaromuiics JOJKEH HAyYUThCS OMNPENENIUTh T€OMETPHUUYECKYIO
¢urypy, ommcarb CIOBaMH IaHHBIH 4YEepPTEX WINM PHUCYHOK, HAUTH
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TJIOMIAh 3€MEJBHOI0 YYacTKa, PacCuuTaTh HEOOXOIUMYIO JUTHHY
OINTOBOJIOKOHHOTO Kabenst wiu TpedyeMble pa3Mepbl rapaxa s
aBTOMOOWUJISI. DTOMY COOTBETCTBYET BTOPasi, BEIYMCIUTEIIbHAS JIMHUS
B W3y4YeHUU TeoMeTpuu. llpm pemeHun 3agad MPaKTUYECKOTO
XapakTepa 00y4Jaroluicsl YUUTCS CTPOUTh MaTeMaTUYECKHE MOJICIH
peaTbHBIX JKU3HEHHBIX CHUTYyallMii, TPOBOJAUTH BBIUUCICHUA U
OIICHUBATH aJICKBATHOCTh MOJYYEHHOT O PE3yJIbTAaTa.

Kpaline Ba)XHO NMOAYEPKUBATH CBSI3M I'€OMETPUM C APYTHUMU
y4eOHBIMHU ITPEIMETaMU, MOTUBUPOBATH UCIIOIb30BATh ONpPEIEICHUs
reOMETPUUYECKUX (PUTYp U MOHIATUH, TEMOHCTPUPOBATh MPUMEHEHNE
MOJYYCHHBIX YMEHUN B (PU3UKE M TEXHUKE. DTH CBS3U Hamboee
ApKO BHAHBI B TeMmax «Bekrtope», «TpuroHomerpuyeckue
COOTHOLIEHUS», «Meron koopauHat» u «Teopema [Tugaropay.

Vuebnsiii  kypc «l'eoMeTpusi»  BKIIOYAET  CIICAYIOIIHE
OCHOBHBIE pa3fienbl coaepxkanus: «['eomerpuueckue GUrypsl U uX
CBOMCTBa», «/3MepeHHe IeOMETPUYECKUX BEIMYUH», «JleKapTOBbI
KOOpJIMHATHI Ha IUIOCKOCTH», «BeKTOphI», «/|BHKEHUS IMIOCKOCTHY,
«I[IpeobpazoBaHus MOTOOUM.

Ha wu3yuenue yueOHOro kypca «I'eomeTpusi» OTBOAHUTCS
204 yaca: B 7 kJacce — 68 yacoB (2 yaca B HeJe110), B 8 Kjacce —
68 uacoB (2 yaca B Heenw), B 9 kiaacce — 68 yacoB (2 yaca B
HeeN10).

B coBpemenHOM 1U(pPOBOM MUpE BEPOSITHOCTb M CTAaTUCTHKA
npuodpeTatoT BC€ OONBIIYI0 3HAYMMOCTh, KaK C TOYKHU 3PEHHUS
NPaKTHYECKUX TPHIOKEHUH, TaKk W WX poOId B 0Opa3oOBaHMH,
HEOOXOIMMOM KaKJIOMYy 4enoBeky. Bospacraer uucino npodeccuid,
IIPH OBJIQJICHUU KOTOPBIMHU TpeOyeTcs Xxopolas 0a30Bast MOATOTOBKA
B 00J1aCTH BEPOSTHOCTU M CTATUCTUKH, TaKast MOJIrOTOBKA BayKHA JIJIS
NPONOJKEHNs 00pa3oBaHUs M JJIS YCIIEHIHOM MpogeccroHaTbHOM
Kapbephl.

Kamnmﬁ YCJIOBCK MMOCTOSIHHO NPUHUMACT PCUICHUSA Ha OCHOBC
HMCIOOIUXCA Yy HEro JaHHBIX. A JUIA 000CHOBAaHHOI'O TIPUHATHA
peuIiCHUA B YCIOBUAX HCEAOCTATKa HWJIN HM30BITKA I/IH(bOpMaHI/II/I
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HEOOXOoAMMO B TOM  YHCIE  XOpomio  c(HOpMHpPOBaHHOE
BEPOSATHOCTHOE M CTATUCTHUYECKOE MBIIIIICHHUE.

HNmMeHHO  mo3TOoMy — OCTpO  BcTajma  HEOOXOAMMOCTb
copmupoBaTh y 00ydaromuxcs (QYHKIHOHAIBbHYIO TI'PaMOTHOCTb,
BKJTIOYAIONIYI0O B ce0si B KauecTBE HEOTHEMJIEMOH COCTaBIISIOIICH
YMEHUE  BOCIPUHMMATh M KPUTUYECKH  AHAIU3UPOBATH
MH(POPMALIMIO, TPEACTAaBICHHYIO B Pa3IMuYHbIX (opMax, MOHUMATh
BEPOSITHOCTHBIM ~ XapakTep MHOIMX pPEAIbHBIX IPOLECCOB H
3aBUCUMOCTEH, IPOU3BOIUTH ITPOCTEHIIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4e€OHOM Kypce C OCHOBHBIMH IPHUHIMIIAMH
cOopa, aHalM3a W TIPEACTABJICHUS NAaHHBIX W3 PA3IUYHBIX cdep
KM3HM OOlIecTBa M ToOCyAapcTBa MpHOOIIaeT oOyyaromuxcs K
OOILIECTBEHHBIM HWHTepecaM. V3ydeHne OCHOB KOMOHMHATOPHKH
pa3BUBACT HABBIKM OpTaHU3allMK Tiepebopa W ToACUETa YHUCIaA
BapUaHTOB, B TOM 4YMCJIE€ B NPHUKIAAHBIX 337ayax. 3HAKOMCTBO C
OCHOBaMH TE€OpUU TpadoB co31aéT MaTeMaTHUECKUN (yHAAMEHT JUIS
dbopMHUpOBaHUS KOMIETEHIMA B oOmacth HWHOOPMATUKU U
nupoBbIX TeXHOIOrMH. IIpyn U3ydeHnn CTaTUCTUKU U BEPOSTHOCTH
oboramjaroTcss MNpeACTaBiICHUS OOy4arolUXcs O COBPEMEHHOM
KapTHHE MHpa W METOJaxX ero WcCCIeAoBaHus, (OPMHUPYETCs
[IOHUMaHME POJIM CTATHUCTUKU KaK MCTOYHHMKA COLMATIBHO 3HAYUMOMN
MHOOpPMALlMU W 3aKJIAJbIBAIOTCS  OCHOBBI  BEPOSTHOCTHOI'O
MBIIICHHSL.

B cooTBeTCTBUM € IaHHBIMU LIEJIIMU B CTPYKTYpPE IPOrpaMMBbl
yueOHOro Kypca «BeposSTHOCTh M CTaTHUCTHKAa» OCHOBHOTO OOIIETO
o0pazoBaHMs BBIJICTICHBI CIIEIyIOIINE COJIEpKATEIILHO-
MeToauueckue nuHuu: «lIpencraBieHne NaHHBIX U ONHCATENIbHAS
CTaTUCTHKa», «BeposTHOCTEY, «IJIEMEHTh KOMOWHATOPUKNY,
«BBenenue B Teoputo rpadoy.

Conepxanne  nuHuu  «llpencraBneHue  JaHHBIX |
onucarenbHas CTATUCTHKA» CIYXHUT OCHOBOM JUIsi (POPMUPOBAHUS
HaBBIKOB paboThl ¢ MH(OpMAIUEH: OT YTEHHS W HHTEPHpeTaluu
nHpOpPMaIMU, TPEICTaBICHHOW B Ta0lWIaxX, Ha JauarpaMMax |
rpapukax, 10 cOOpa, MNPEACTaBIEHUS M aHaAIU3a JaHHBIX C
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UCIOJB30BAaHUEM CTAaTHCTUYECKUX XapaKTEPUCTHK CPEIHUX U
pacceuBanus. Paboras ¢ paHHBIMH, oOOydaroliuecs ydaTcs
CUATHIBATh W  HWHTEPIPETHPOBATH  JaHHBIC, BBIJIBUTATh,
apryMEHTUPOBaTh W  KPUTUKOBaThb  MPOCTEHIINE  TUIIOTE3bI,
PasMBIIUIATh HaJl (DaKTOpaMH, BBI3BIBAIONIMMH H3MEHYHUBOCTH, H
OLICHWBAaTh WX BIUSHUE HA pPacCMATPUBACMBIC BEIUYUHBI U
MIPOLIECCHI.

MHTYyUTUBHOE MpEACTaBICHUE O CIIY4alHOW H3MEHYMBOCTH,
WCCIIEIOBAHUE  3aKOHOMEPHOCTEM M  TEHJICHIIMHA  CTaHOBUTCS
MOTHUBHUPYIOIIEH OCHOBOW [UIl W3Y4EHUS TEOPUH BEPOSITHOCTEM.
bonbuioe 3HaueHHe HMMEIOT MPAKTUYECKUE 3aJaHusl, B 4aCTHOCTU
OIIBITHI C KJIIACCHYECKUMU BEPOSTHOCTHBIMH MOJEIISIMU.

[ToHsITHE BEPOSITHOCTH BBOAMTCS KaK Mepa TMpaBJIomo100us
ciyqaitHoro  coObitusi.  [lpm  wm3ydenum  ydeOHOro  Kypca
o0yyarorecst 3HaKOMSTCS C MPOCTEUITUMHI METO/IaMU BBIUYUCIICHUS
BEPOSITHOCTEH B CIIy4alHBIX HKCIIEPUMEHTax C PaBHOBO3MOKHBIMU
OJICMCHTAapHBIMU ucxoagamu, BCPOATHOCTHBIMHA 3aKOHaMHU,
MO3BOJISIIOIIMMHU CTaBUTh W peliath Oojee CIOoXHBbIE 3amaun. B
y4eOHBIM KypC BXOAAT HAdalbHbIC MPEACTABICHUS O CIy4YailHBIX
BCJIMYMHAX U UX YUCJIOBBIX XapaKTCPUCTUKAX.

B pamkax y4ueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO
00yJaromuxcss ¢ MHOKECTBAMH W OCHOBHBIMU OIIEPALMSMHU HaJ
MHO)KECTBAMH, pPacCMaTPUBAIOTCA TPHUMEPHl MPUMEHEHHS IS
pelIeHus 3a/1a4, a TAK)KE UCIIOJIb30BAHUS B IPYTUX MAaTEeMaTHYECKUX
Kypcax ¥ Y4eOHBIX IPEeIMETaX.

B 7-9 xnmaccax um3yuaercs yueOHbIH Kypc «BeposTHOCTH U
CTaTUCTHKA», B KOTOPBIN BXOAAT paznensl: «lIpencraBnenne qaHHBIX
U OnHucaresbHas CTAaTUCTUKa», «BeposaTHOCTb», «DIeMeHTbI
KOMOMHATOpUKNY», «BBenenue B Teopuio rpadosy.

Ha wu3yyenme y4yeOHOro Kypca «BeposiTHOCTL H
cratucTuka» orpoautcs 102 yaca: B 7 kiacce — 34 yaca (1 yac B
Henel0), B 8 kiacce — 34 yaca (1 yac B Heenw), B 9 kiacce — 34
yaca (1 yac B HeeJ110).
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COJIEP’)KAHME YUYEBHOI'O IIPEJIMETA « MATEMATHKA»
(IO TOJJAM OBYYEHHS)

HarypanbHble uncna u HYIb

Harypansaoe uwmciio. Psim warypanbHbIXx umcen. Ywmcmo 0.
HN3o00paxenne HaTypaJdbHBIX 4YHCEJI TOYKAMH Ha KOOPAWHATHOIM
(4ucIIOBOM) TIPSIMOTA.

ITo3unmnoHnHass cucrema cuuciaeHus. Pumckas Hymepanus
KaK [pUMEP HEMO3UIIMOHHOM CHCTEMBI CUHCIeHHA. JlecsaTuaHas
cucTeMa CHHCIICHHUS.

CpaBHEeHHE HaTypaldbHBIX YHCEJI, CPAaBHEHHE HaTypalbHBIX
yucen ¢ HyIEM. CrocoObl cpaBHeHHs. OKpyTrieHHE HaTypPaIbHBIX
qHCeI.

CrnoxxeHue HaTypaJlbHBIX YHCEJ; CBOHCTBO HYyJs MpH
CIIO)KEHWH. BpluMTaHume Kak JeWCTBHE, OOpaTHOE  CIIOKCHHIO.
YMHOXKEHHE HaTypajbHBIX YHWCEJI; CBOWMCTBA HYyNS W EIWHHIBI IIPU
yMHOXXeHUH. Jlemenne Kak JeiicTBUe, 0OpaTHOE  YMHOXEHHIO.
KomMmnonenTs! neilcTBuii, cBsi3b MexAy HUMH. [IpoBepka pesynpraTta
apu(dmernuyeckoro neiicteus. I[lepeMecTuTesbHOE U COYETATEIBHOE
CBOMCTBa (3aKOHBI) CJIOKEHHSI M YMHOXCHUSI, pPaCIIpeeInuTeIbHOE
CBOWCTBO (3aKOH) YMHOYKCHHS.

Hcnons3oBanme OykB s OOO3HAUYCHHSI HEHU3BECTHOTO
KOMIOHEHTA M 3aIlTUCHU CBOWCTB apU(PMETUICCKUX NCHCTBUH.

Jenurenn M KpaTHBIE YHCIIA, PA3JIOKEHHWE Ha MHOXKHUTEIIU.
IIpocteie u cocraBHbie yncia. [IpusHaku geaumoctu Ha 2, 5, 10, 3,
9./lejieHME C OCTATKOM.

CrternieHb C HaTypaJbHBIM IIOKa3aTejieM. 3aluch 4YHucCiia B
BHUAC CYMMBI paspsaaHbIX CJllara€MbIX.

YHucnoBoe BbIpakeHHE. BbluncieHue 3Ha4Y€HUU YUCIOBBIX
BbIPA)KEHUM; NOPSIIOK BBINIOJHEHUsI aeicrBuii. Mcnones3oBaHue npu
BBIYHUCIICHUAX MEPEMECTUTCIIBHOT'O nu COYEeTaTCIBHOI'O CBOMCTB
(3aKOHOB) CJIOKEHHWSI M yYMHOJXKEHUsI, pacIpeieIUTeIIbHOIO CBOICTBa
YMHOEHHUSI.

Hpobu

IIpencraBierne o ApoOM Kak crocoOe 3alucu  YacTH
BenMYUHBL. OOBIKHOBEHHBIE ApoOu. I[IpaBuibHBIE W HENPaBUIILHBIC
npob6u. CMmemaHHasi 1po0b; NpeACTaBICHUE CMEIIaHHOW ApoOH B BUJE
HEMpaBMWJILHON JpoOM M  BBIJACICHHE LEJOW dYacTH duciaa U3
HeTpaBWJILHOW npoOu. M306pakeHnrne mpoOeid TOYKaMH Ha YHCIOBOU
npsmoii. OcHoBHOe cBoiicTBO npoOu. CoxpameHne  IapoOei.
IIpuBenenne npobu Kk HOBOMY 3HaMeHaTento. CpaBHeHHE ApobOeit.

CrnoxxeHue W BBIYHUTAHHE JApoOei. YMHOXEHUE W JIeJICHUE
apoOeii; B3auMHO-OOpaTHbIle ApoOu. HaxokaeHue dYacTH IIeJIor0 |
LIEJIOTO TTOEeTr0 YacTH.
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Hecsatuunast 3anuck npob6eit. I[lpencraBieHue aecsITUIHON
npoOu B BHJIE OOBIKHOBEHHOI. M300pakeHHE AECSITUYHBIX JApo0ei
TOYKAMH Ha YHUCJIOBOU NpsiMoi. CpaBHEHHE AECATHYHBIX JIPOOEii.

Apudpmernuyeckue J€HCTBUST C JECITUYHBIMU  JIpOOSIMU.
OxpyrieHre AeCSITUIHBIX IPOOeii.

Pemrenne TEKCTOBBIX 3aaad

Pemrenne TekcTOBBIX 3azad apU(PMETHUECKHM CIIOCOOOM.
Pemenne Jsormueckux 3amad. PemeHue 3amad 1epeOopoM  BcexX
BO3MOXKHBIX BapuaHTOB. Mcronp3oBaHWE TIpM pEHICHWHW 3a7ad
TaOJNI[ 1 CXEM.

Pemenne 3anau, comeprkammx 3aBUCHUMOCTH, CBSI3bIBAIOIINE
BEJIMUUHBI: CKOPOCTb, BpEMsl, pPAaCCTOSIHHE; II€HA, KOJHNYECTBO,
CTOMMOCTh. EauHUIIBI  HU3MEpeHus: Macchl, O0O0béMa, IICHBI;
paccTosiHUs, BpEMEHHU, CKOPOCTU. CBsI3b MEXAY SAUHUIIAMH U3MEPEHUS
Ka)KJI0M BEJIMYHHBI.

Penrenne ocHOBHBIX 3ajad Ha JIPOOH.

IIpencraBinenue JaHHBIX B Bujae TalOauMI, CTOJOYATHIX
AuarpaMm.

Harnsanas reomerpus

Harnmsigaele mpencraBineHuss o ¢urypax Ha INIOCKOCTH:
TO4YKa, HOpsiMasi, OTPE30K, Jyd, YyroJ, JOMaHas, MHOTOYTOJbHHK,
OKPY>XXHOCTb, Kpyr. YroJ. IIpsiMOH, ocTpblii, Tynlol U pa3BEPHYTHIHI
YTJIBI.

JnnHa oOTpe3ka, METPUYECKHEe EIWHHUIbI JUITUHBL. JlmmHa
JIOMAaHOM, IEpUMETP MHOIOYrojbHUKa. M3MepeHue u I10CTpOECHHUE
YTJIOBC MOMOIIBIO TPAHCIIOPTHPA.

Harnsinaele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH:
MHOTOYTOJIBHUK; MPSIMOYIOJbHUK, KBaJpaT; TpPEYrOJbHUK, O
paBeHCTBe (puryp.

N300pakeHue ¢uryp, B TOM YHUCIC HA KJIeT4aTOUW Oymare.
ITocTtpoeHue koHUTypaluii U3 4YacTEH MNPsSIMOM, OKPYKHOCTH Ha
HEJIMHOBaHHOW M KiieTyaroi Oymare. Mcrnonb3oBaHue CBOWCTB CTOPOH
U yTJIOB NPsIMOYTOJIBHUKA, KBajgpara.

IInomans NpPAMOYTOJIbHUKA u MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX W3 NPSIMOYTOJbHHUKOB, B TOM 4Hcie QUryp,
n300pakEHHBIX Ha Kieryarod Oymare. EnnHUIBI H3MepeHUs
TUTOTITA M.

Harmsimable mpencTaBiIeHHsT O NPOCTPAHCTBEHHBIX (Urypax:
MIPSIMOYTOJIbHBIH napaJuleJIeTInIe, KyO, MHOTOTPaHHHUKU.
HN3obpakenne TIPOCTEHIINX MHOTOTPAaHHUKOB. Pa3BépTkm Kkyda ©
napasurenermmnena. Co3ganme MoAene MHOTOTpaHHHKOB (M3 Oymarw,
IIPOBOJIOKH, MJIACTWINHA U IP.).

O0bEM MPAMOYTOJILHOTO mapajuiesnenuiiena, Kyoa. EauHuIb
U3MepeHust o0béma.
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HarypanbHble uucia

ApI/I(l)MeTI/ILICCKI/Ie ﬂeﬁCTBHﬂ (& MHOI'O3HaA4YHBIMH
HaTypaJbHbIMHU YHCJIaMHU. YHucnosbie BBIPAYKCHUS, MMOPSAAO0K HeﬁCTBHﬁ,
HCITOJIB30BaHHUC CKOOOK. Hcnonp3oBanue opu BBIYUCIICHUAX

IEePEMECTUTEIIFHOTO ®  COYETaTEeIbHOTO CBOWCTB CIOXCHHSI W
YMHOXEHHS, pacIpeIeIUTeIBFHOTO CBOMCTBA yMHOXKeHUs. OKpyTiieHne
HAaTypaTbHBIX YHCEII.

Jenurtenu ©W KpaTHBIC dYHCIA; HAWUOONBIIMN  OOIIMA
JAenuTenb W HaWMEHbIIee oOlmee KpaTHoe. J[eaInMOoCTh CYMMBI H
npousBeeHus. JleneHne ¢ ocTaTkoM.

Hpobu

OOBIKHOBEHHAS npoOb, OCHOBHOE CBOMCTBO apobu,
cokparteHue apooeii. CpaBHEHHUE U yIIOPsAOYUBaHUE IpoOeii. Pemenue
3aJa4 Ha HAXOXXJEHHE 4YacTH OT IeJIOr0 M LEeJoro MHOo €ero 4YacTH.
JlpoOHOE YHCIIO KaK pe3ysibTaT AejicHus. [IpencrtaBiicHUE ACCITUYHON
Ipodu B BHAE OOBIKHOBEHHOW APOOM W BO3MOKHOCTH IIPEACTABIICHHUS
OOBIKHOBEHHOH JpoOu B BHAE JeCITUYHOH. JlecaTHuHble ApoOH U
METpHYEecKasi cucreMa Mep. ApudMETHUYECKHE ICHCTBHUS M YHUCIOBBIC
BBIPAXKCHUSI C OOBIKHOBECHHBIMU U ACCATHYHBIMH JIPOOSMU.

OtHomeHune. JleqeHwme B MTaHHOM OTHOImEHHWU. MacmTao,
nponopiusi. [IpuMeHeHre IPOTIOPIIUN TIPH PEIICHUU 3a1ad.

ITonsaTue mpomeHTa. Brraucienne mporeHTa OT BEIIWYHUHBI U
BEIWYUHBI 110 €€ TIPOILEHTY. BBIpa)keHHWe NPOIEHTOB AECATHYHBIMUA
npobsimu. Pemrenme 3amad Ha TPOUEHTHL. BrIpakeHHE OTHOIICHHS
BCJIIMYMWH B IMPOIICHTaX.

[TonoxuTeNnbHBIE W OTPHULIATENBHBIC YHCIIA

ITonoxuTtensHble W OTpHUIIATEIbHBIC UYHcHa. llenple uumcia.
Monynp yucna, reoMeTpuydeckKas HWHTEpHpeTanus MOJYJsl 4Yucia.
N300pakeHrne 4YuHcCel Ha KOOpPAWHATHOW mnpsiMoii. YwucioBbie
npoMexxyTku. CpaBHeHue uuncell. ApudMeTHYECKHEe JISHUCTBHUS C
MOJIOKUTEIILHBIMU U OTPHUIATCIILHBIMU YHUCIIAMU.

IIpsimoyronpHasi cucreMa KOOpPJAWHAT Ha IUIOCKOCTH.
KoopauHaThl TOYKHM Ha IJIIOCKOCTH, abcrucca u opauHara. [loctpoenne
TOYEK U (pUTYp Ha KOOPIUHATHOU TUIOCKOCTH.

BykBeHHBIC BBIpaKeHUS

Ilpumererue  OykB  [JIsI  3a0UCH  MaTeMaTHYSCKUX
BBIpQXXCHUHN © npemiiokeHud. CBolicTBa apupMETHUECKUX AeHCTBUH.
BykBeHHBIE BBIpaXCHHUSI W YHUCIIOBBIC TIOJICTAHOBKHA. byKBEeHHBIE
paBeHCTBa, HaXOXXIEHHE HEHU3BECTHOTO KOMIOHEHTa. {DOpMYJIHI;
(opmynel TepuMeTpa W IUIOMIAAM TIPSAMOYTOJBHHKA, KBajapara,
00BEMa mapanienenurena u Kyoa.

Pemenne TeKCTOBBIX 3ajay

Peiienne TEKCTOBBIX 3a7lad apU(PMETHUYECKHUM CIIOCOOOM.
Pemrenne norumueckux 3anad. Pemrenwe 3anad  nepebopoMm  Bcex
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BO3MOXHBIX BapI/IaHTOB.

Penienue 3amau, comeprkamimux 3aBUCUMOCTH, CBSI3bIBAIOIINX
BEJIMUUHBI: CKOPOCTb, BpEMsl, PAaCCTOsSIHUE;, Il€Ha, KOJHUYECTBO,
CTOUMOCTB; IIPOHU3BOJIUTEIBHOCTh, BpeMs, 00bEM padoThl. EaumHUIEI
U3MEpPEHUsSI: MacChl, CTOUMOCTH; PAaCCTOSHUs, BPEMCHH, CKOPOCTH.
CBs13bp MKy SAUHUIIAMU U3MEPECHUS KaXK/I0W BEITUIUHBI.

Penrenne 3a7a4, CBSI3aHHBIX c OTHOIIICHUECM,
OPONOPIIMOHAIFHOCTIO BEJIMYUH, NPOICHTAMHU; PEIICHUE OCHOBHBIX
3a7a4 Ha IPOOHUH IIPOLCHTHI.

Onenka u OPUKUIKA, OKpYyTJICHUE pe3ynbTara.
CocraBiicHue OYKBCHHBIX BBIPAKCHHH 10 YCIIOBHIO 3a1a4H.

IlpencraBieHrne MaHHBIX C TTOMOMIBIO TAOJMIL W JHArPpaMM.
Cron0uaTrple guUarpaMMbl: YT€HHE M TOCTpoeHHE. UTeHHEe KpPYyTrOBBIX
auarpaMm.

Harnsnnas reomerpus

Harnsmaeie npezcraBiicHuss O (urypax Ha TUIOCKOCTH:
TOUKa, TpsiMasi, OTPE30K, JydY, YroJj, JIOMaHas, MHOTOYTOJIbHUK,
YeTBIPEXYTOJBHUK, TPEYTOJIBHHUK, OKPY>KHOCTb, KPYT.

B3aumMHoe pacrojio)keHue JABYX NOpsSIMbIX Ha IUJIOCKOCTH,
napajJieJibHbIe TpPsIMbI€, NEPIECHIUKYJIISIpHbIE TMpsimble. M3mepeHnue
pPacCTOSTHUI: MEXOy ABYMsI TOYKaMH, OT TOYKH IO OPSIMOM; IJIHHA
MapIIpyTa Ha KBaJIPaTHOMN CETKE.

HN3mepeHne n MOCTPOCHUE YTIIOB C MOMOIIBIO TPAaHCHOPTHUPA.

Bunsl TPEYTOJIbBHUKOB: OCTPOYTOJIbHBIH, OpSIMOYTOJbHBIN,
TYHOYTIOJIbHBIM; paBHOOEIpECHHBIIHA, PaBHOCTOPOHHMUIA.
YHeThIpEXYTObHUK, IpUMeEpPbI YeThIPEXYTOJIbHUKOB.

IIpsiMOyTOJIBHUK, KBaJpaT: UCHOJb30BaHUE CBOWCTB CTOPOH, YTIJIOB,
auaroHasieit. M3o0pakeHHereOMeTpUISCKUX (PUryp Ha HEIIMHOBAHHOM
Oymare C  HCIOJB30BaAaHHEM  I[HUPKYJsl, JHWHEWKH, YTOJbHHUKA,
TpaHcropTupa. [locTpoeHus Ha kieTyaroii Oymare.

Ilepumerp MHOroyronbHuka. [loHsiTue momanu GuUrypsl;
COUHUIBI W3MEpeHUs Iwiomanu. [IpuOnmkEHHOEC H3MCEpPCHUC
wiomaauuryp, B TOM 4UCIIC Ha KBaJipaTHOU ceTke. [IpubmmkénHoe
H3MEpPCHUE JIJIMHBI OKPYKHOCTH, TUIOIIAAN KpyTa.

CummMmeTpus: OCHTpaJbHAasE, OcCeBasi ©  3CpKajbHas
CUMMECTPHH.

ITocTpoeHre CUMMETPUIHBIX (PUTYP.

Harnsgabple mpencTaBiICHHS O NPOCTPAHCTBEHHBIX (pHUTypax:
napajuiesienunen, Ky0, mpusMa, ImHUpaMuna, KOHYC, MWJIMHAp, IIapu
cepa. M3obparkeHne MpOCTPaHCTBEHHBIX (puryp. I[IpumMepsr pa3BépTok
MHOTOTPAaHHUKOB, UHJIHHApa U KoHyca. Co3maane  wMojmenei
OPOCTPAHCTBEHHBIX GUTYp (U3 OymMaru, MpOBOJIOKH, IJIACTHUIIMHA U JIP.).

TTousitue o0BEMaA; enuHUIILI U3MepeHUuss oO0bEma. OOBEM
OpsIMOYOJIBHOTO mapasuiesienuriena, Kyoa.
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COJAEPXAHHME YYEBHOI'O KYPCA «AJITEBPA»
(ITO rOAAM OBYYEHUNA)

Umucna 1 BEIYUCICHUSA

Panyonanenble dncna

Jdpobu OOBIKHOBEHHBIE M AECSITHYHBIC, IIEpexo] OT OIHOM
¢popmer 3anucu npodeit k apyroi. IloHATHE panMOHAIFHOTO YHCIIA,
3allUCh, CpaBHEHHE, YIOPSANOYUBAHHE  PALUUOHAIBHBIX  YHCEIL.
Apudmerndeckue AEHCTBUA C pallMOHAJIbHBIMU dYHCIaMH. PemnienHue
3a/1a4 U3 peaJbHOW MPAKTUKHU Ha YacTH, Ha ApOoOH.

CrenleHp C HaTypaJdbHBIM IIOKa3aTEJE€M: OIpelelICHHE,
npeodpa3oBaHUE BEIPAXKCHUNA HA OCHOBE OIIPEICIICHUSI, 3alIUCh OOJIBIITNX
uyncen. [IpoueHThl, 3anuCch MPOLEHTOB B BUAE APOOU U JIpOOH B BHIE
IIPOLICHTOB. TpI/I OCHOBHBIC 3aJadu Ha MIPOUCHTHLI, PCUHICHUEC 3aJdayd
u3

peasbHOI NPaKTUKU.

IlpuMmeHeHne TIpU3HAKOB JEJIUMOCTH, Pas3joXKEHUE Ha
MHOUTENIU HaTypajlbHBIX YHCEI.

PeanbHbIC 3aBUCHMMOCTH, B TOM YHCJIE MIpsiMasi U oOpaTHas
OPOHOPIHUOHAIBHOCTH.

Anrebpandeckne BBIPaXKEHUS

ITepeMeHHBIE, YUCIIOBOE 3HAUYEHUE BBIPAKEHUS C IIEPEMEHHOM.
JlomycTtuMble 3HadYeHHs] HepeMeHHBbIX. IIpencraBieHne 3aBHCUMOCTH
MeXIy BeIWYnHaMHu B Buae ¢opmyisl. Beraucienus mo dopmynam.
IIpeobpa3zoBanne OYKBEHHBIX BBIPOXKEHUI, TOXKJISCTBEHHO paBHBIC
BBIpa’KEHUS, IIpaBUjIa IpeoOpa30oBaHUs CyYMM U IIPOU3BEIACHUM, Ipa-

BWJIa PACKPBITUA CKOOOK HW TIpUBEICHHUS I10J00HBIX
claraeMbIX.

CpoiicTBa CTENEHU C HATypaJIbHBIM ITOKa3aTeJIeM.

OnHousieHbl U MHoOroujeHbl. CTemneHb  MHOIOYJICHA.
CnoxeHue, BBIUUTAHHUE, YMHOXXEHHE MHOToO4JeHOB. Dopmysl
COKpam€HHOIO YMHOXEHMS: KBagpaT CYMMBI M KBaJapaT pPa3HOCTH.
dopmyna pa3HOCTH KBagpaToB. Pa3nokeHHe MHOIO4J€eHOB Ha
MHOXUTEIIN.

YpaBHeHHS

YpaBHeHHE, KOpPEHb YpaBHEHWs, NpaBUIAa NpeoOpa3zoBaHU
YpaBHEHUsI, pPABHOCUIBHOCTh YPaBHEHUN.

JIuHeliHOe ypaBHEHHE C OJHOW MNEPEMEHHOM, UHMCJIO KOpHEM
JIMHEWHOTO ypaBHEHMsI, PEHICHHUE JIMHEHHBIX ypaBHeHHUN. CocTaBlieHNE
YpPaBHEHUNW MO YCJOBUIO 3ajadyu. PemieHue TEKCTOBBIX 3a7ady cC
IOMOILIBIO YpaBHEHUI.

JluneiiHoe ypaBHEHHE C IBYMsI NEpPEMEHHBIMU M eTo rpaduk.
Cucrema IByX JUHEHHBIX YpaBHEHUH C IByMs IepeMeHHBIMU. Perrenne
CHCTEM YypaBHEHHUM cnocoboM moacTtaHoBku. [Ipumepsl perneHust
TCKCTOBLIX 3aJa4 C MOMOIINBIO CHUCTCM ypaBHeHHﬁ.
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Koopaunatel u rpaduku. OyHKIMN

Koopnunara toukm Ha mnpsimoil. UuciaoBble HOPOMEXYTKH.
PaccTostHue Mexay AByMs TOUKaMH KOOPJAWHATHOM MPsSIMOU.

IIpssmoyronpHast cucrema koopawHat, ocu OXx wu Oy.
Aolcumcca 1 opauHaTa TOYKH Ha KOOPAWHATHOM MuockocTH. [Ipumepsl
rpauKoB, 3aJaHHBIX ¢(opmynamMu. YUreHne TpadHUKOB peaTbHBIX
3aBucumoctet. [lomsarume ¢yakuaun. [padux ¢yakmuu. CsolicTBa
pyHKIIIII.

Jluneitnas pyHKIMA, €€ Tpaduk. ' paduk pyHKIIIH Y = | X |.
I'padmaeckoe pemieHne JITWHEHHBIX YpaBHCHHH W CUCTEM JHMHEHWHBIX
YpaBHEHUH.

Yucna U BEIYUCIEHUS

KBanparnslii KOpPEHb us3 qucra. ITonsiTne 006
HppanoHAIbEHOM quce. JecsitTuuHble MPUOIIMIKEHUS
UppaluoHaAILHBIX 4uced. CBoiicTBa apudMeTHYeCKHUX KBaJpaTHBIX
KOpHEeil ¥ UMX NOpHUMEHEeHHEe K IIPeoOpa3OBaHUIO YHCIOBBIX
BBIPA>KEHUM 1 BbIYUCIICHUAM. JlelicTBUTEIbHBIE YHCIIA.

CrteneHb ¢ LENBIM MOKa3aTeseM U e€ cBoiicTBa. CTtaHmapTHas
3alMUCh YHCA.

Anrebpanyeckue BbIPaXKeHUS

KBagpaTnblil TpExusieH; pa3yioKeHHEe KBaAPaTHOIo TpExXuiieHa
Ha MHO>KHUTEIH.

Anrebpandeckas 1pob6b. OCHOBHOE CBOMCTBO ajredpanyeckoin
npob6u. CinoxeHue, BBIYUTAaHUE, YMHOXKEHHE, JIEJICHHE alre0pandecKux
npob6eit. PamnonanbHbBIE BBIpaXXEHUS W UX HpeoOpasoBaHUE.

VYpaBHeHHs U HEpAaBEHCTBA

KBagpatHoe ypaBHeHme, ¢opMyna KOpPHEH KBaIpaTHOTO
ypaBHeHusl. Teopema Buera. Pemienue ypaBHEHHM, CBOISAIIMXCS K
JIMHEWHBIM ®W KBaApaTHBIM. IIpocredimne apoOHO-parmoHAIBHBIE
YpaBHEHHUSI.

I'paduueckas UHTEpIpETALU YpPaBHEHUU C ABYMsI
IEepEeMEHHBIMU U CUCTEM JTUHEWHBIX YpPaBHCHUHN C ABYMsI IEPEMEHHBIMH.
IIpuMepsl pemeHuss CUCTEM HEJIMHEHHBIX YPAaBHEHUM C JABYyMs
epeMEHHBIMU.

Penienue TEKCTOBBIX 3aJad aJircOpandecKUM CHOCOOOM.

YucnoBbele HEpaBEHCTBA U uUX cBoiicTBa. HepaBeHCcTBO ¢ onHOM
nepeMeHHON. PaBHOCUIIBHOCTH HepaBeHCTB. JIMHelHbIE HEpaBEHCTBA C
onHoit mnepemMeHHOU. CHUcCTEeMBbl JIHUHEWHBIX HEPAaBEHCTB C OJHOHU
HNEepEMEHHOM.

OyHKIUHU

IMonsatue ¢yuknuu. OOGIACTE OOpPEeOCICHHUS W MHOMXKECTBO
3HaueHU#l ¢yHKuu. CnocoOs! 3a1aHus (PYyHKITHHN.

I'papux ¢ysaxkamu. Yrtenne cBoUWcTB QYHKIIMHM 10 €€
rpacuky. Ilpumepsr TpadukKoB GYHKOUH, OTpaKAIOIIUX peaibHbIe
IIPOIIECCHI.
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DyHKIUH, OIMCHIBAIOIINE OPAMYIO u obOparHyIo
OponopuruoOHaJIbHBIC

3aBUCHUMOCTHU, HUX rpa(l)I/IKI/I.

Oyuxmun Yy = x4y =x3, y=VX, y = |x.

I'paduueckoe pelieHUE ypaBHEHUNH U CUCTEM yPaBHEHUIA.

Uucna U BEIUUCICHUS

JleiicTBUTEIbHBIC YHCIIA

PannonaneHble 4HMcna, UppalliOHAJIbHBIE YHCIIA, KOHEYHBIE U
OeCKOHEYHBIE IeCATUIHBIE IPoOH. MHOXECTBO IeHCTBUTEIIBHBIX YHCEIT;
NEHCTBUTEIBHBIE dYHCJIa Kak OECKOHEYHBIE JECSITHYHBIE JpOOH.
Bzaumno OTHO3HAYHOE COOTBETCTBUE MEXIy MHOKECTBOM
JEUCTBUTEJBHBIX YMCEI U KOOPAUHATHOU OPSIMOM.

CpaBHeHHE  JEUCTBUTEIBHBIX  YHCEN, apudMeTHYECKUE
NEUCTBUSIC NEUCTBUTEIbHBIMH YHCIAMU.

N3mepenns, mpHONMKEHUS, OLEHKH

Pasmepsl OOBEKTOB OKpYXXarOIEero Mupa, JJIUTEIbHOCTH
MPOILIECCOB B OKPY’KAIOIIEM MHUpE.

ITpubnmxénnoe 3HAUYCHUE BEJIMYUHBI, TOYHOCThH
npubnmkenus. Okpyrienue yncen. [Ipukuaka U OLEHKAa pe3yJIbTaTOB
BBIUYMCIICHUH.

VYpaBHeHUs U HEPaBEHCTBA

VpaBHEHHUs ¢ 0THON EpEMEHHON

JIuneiitHoe ypaBHeHue. Pelnenue ypaBHEHUH, CBOASIILIUXCST K
JUHEUHBIM.

KBanparHoe ypaBHeHue. Penienne ypaBHEHUM, CBOISIIIIUXCS
K KBaJapaTHbIM. bukBaaparHoe ypaBHeHue. IlIpumepsl pemenHus
YpaBHEHUN TpeTbeil U 4YETBEPTOM CTENEHEW pas3jIoKEHHUEM Ha
MHOXUTEIH.

Pentenne npoOHO-paiMOHAIBHBIX YypaBHEHHUH. Pernenue
TEKCTOBBIX 3a7a4 aJrebpandeckuM MEeTOIOM.

CucteMsl ypaBHEHHH

YpaBHeHHE C JABYMs IEpeMEHHBIMU U ero rpaduk. Pemenune
CUCTEM JBYX JIMHEUHBIX YPABHEHUU C IBYMs IIEpeMEHHbIMU. PemeHue
CHUCTEM JBYX YPaBHEHHH, OTHO U3 KOTOPHIX JIMHEWHOEe, a Apyroe —
BTOpO# creneHu. ['paduueckass nHTEpHpeTausi CUCTEMBl YpaBHEHHUH C
ABYMsI I€PEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7ad ajareOpandecKuM CIIOCOOOM.

Hepasenctsa

YHrcnoBbele HEPABEHCTBA U UX CBOMCTBA.

Pemenue nUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU.
Pemienne cucreM JMHEWHBIX HEPABEHCTB C OJAHOM HEPEMEHHOM.
KBanpartasie HepaBeHCcTBA. [ padaeckas HHTEpHIpeTanys HEPaBeHCTB
U CUCTEMHEPABEHCTB C IBYMs IIEpEMEHHBIMU.

O yHKIUH
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KBanparuunast pynknusi, e€ rpaduk u coiicrsa. [lapaGona,

KOOpAnHaThl BEPUINUHBI r[apa6om)1, OCb CUMMECTpPpUHU Hapa60J'ILI.

Ipaduxn bynxmuii: y =kx, y = kx + b, y =%y =x3 y=

X
VX , y=|X| u ux cBoiicTpa.

YucaoBeIe MOCI €I0BAaTCIbHOCTH

Onpenenenuie u crocoObl 3aJaHAS IHCIOBBIX MOCIHEN0BATEIHLHOCTEH

ITousarue YU CIIOBOU IIOCJIETOBATEIbHOCTH. 3amanue
MOCIEIOBATEIILHOCTH PEKyppeHTHOW dopmynoid u ¢opmysion N-ro
4JICHA.

ApudmeTndeckas u reoMeTpudeckas Mporpeccun

Apudmerndeckass U reoMeTpuUuecKkas nporpeccuu. Dopmyibl
N-ro 4jgeHa apudMETUUYECKON U I'€eOMETPUUYECKOUN IPOTrpeccuii, CyMMBbI
HEePBBIX N YJIEHOB.

UNzobpakeHue YJICHOB apu(PMETHUCCKON U TCOMETPHUYSCKOU
OpOrPECCHUM TOYKaMM Ha KOOPJAWHATHOW MJIOCKOCTHU. JIMHEHHBIH U
SKCMOHEHUIHAIBbHBIA pocT. CII0KHBIE TIPOLEHTHI.

COJIEP)KAHUE YUEBHOT'O KYPCA «EOMETPHSI»
(ITO TOJIAM OBYUEHUS)

Hauvanenble moHATHs reoMeTpuu. Touka, mpsiMasi, OTPE3O0K,
ayd. Yroja. Buael yrioB. BepTukaibHblE M CMEXHBIE YIJIBL.
Buccekrpuca yrna. Jlomanas, MHOroyrojJbHuK. llapamienbHOCTh U
NEPINEHAUKYJIIPHOCTD MPSMBIX.

CumMmerpuuHbsie  ¢urypsl. OCHOBHBIE CBOICTBa OCEBOM
cumMerpuu. IIpuMepsl cuMMETpUH B OKPY’KarOIIEM MHDE.

OCHOBHBIE MOCTPOCHHUSI C IMOMOIIBIO MUPKYJIS M JIMHEUKH.
TpeyronpHuk. BricoTa, MmeamaHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOE npeHHBII u PaBHOCTOPOHHUU TPEYrOJbHUKHU.
HepaBeHCTBO TpeyTrojJbpHHUKA.

CBolicTBa W TNpPHU3HAKM PaBHOOEAPEHHOTO TPEYTrOJbHHUKA.
IIpu3Haku paBeHCTBA TPEYTrOJIBHUKOB.

CpolicTBa M HOpU3HAKU HOapajuleJbHBIX MpsAMbIX. CyMmma
YIJIOB TpEyrojdbHUKa. BHENIHUE yTabl TPEyrojJbHUKA.

IIpsimoyroneHbIi  TpeyrojdbHUK. CBOWCTBO  MeaUaHBI
OpPsIMOYTOJIBHOTO TPEYrOJbHUKA, MPOBEAEHHOW K THIIOTEHY3E.
ITpuznakn paBeHCTBa MPSIMOYTOJIBHBIX TPEYTOJILHUKOB.

I[IpssMOYyTONBHBIH TPEYTOIIBHUK C yriioM B 30°.

HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYTOJILHHUKA,
HEpaBeHCTBO O JUIMHE JIOMaHOW, Teopema o OoJblIeM yIjie |
OONBLICHCTOPOHE TPEYTOJIbHUKA. [IepIeHAuKYIsIp U HAKJIIOHHAs.

I'eomerpuueckoe wmecto TOuek. buccekrpuca yriaa wu
CEepEeIMHHBIN MEePIEeHIUKYISIP K OTPEe3Ky KaK reOMeTpUYEeCKHEe MecTa
TOYECK.
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OKpYy>XHOCTP M KpyI, XOpJa M JAuaMeTp, HX CBOICTBa.
BzaumHoe pacnonoxeHue OKpy>XHOCTH U npsimoil. KacarensHast u
cekymasa K OKpy»XHocTH. OKpy>KHOCTb, BIIMCaHHas B YTOJ.
Brnucannas 1 onucaHHasi OKPY>KHOCTH TPEyTOJIbHHUKA.

YetpipéxyronbHUKH. [lapamuienorpaMmMm, €ro IIpU3HAKU U
cBoiicTBa. YacTHple cily4aW ITapajuIeJIOrpaMMoB (IIPsIMOYTOJIBHUK,
poM0, KBazpar), UX TNPU3HAKH U cBoO¥cTBa. Tpamerums, paBHOOOKas
Tpaneuusi, €€ cBOMCTBa U Npu3Haku. IIpsiMoyroabHas Tpanenus.

Meron yaBoeHust MenauaHbl. lLleHTpanbHass CHMMETpHSI.
Teopema Paneca u TeopeMa O MPONOPIHOHAIBHBIX OTPE3KaXx.

CpenHue nIUHUU TpPEYTroJbHUKAa U Tpamneuuu. LleHTp Macc
TpEeyroJbHHKA.

ITomoOue TpeyronbHUKOB, K03 durment nmonodus. [Ipuznaku
nmogoOusi TpPeyrojbHUKOB. [IpuMeHeHHe 10400MS TIpU PpPELICHUU
NpPaKkTUYECKUX 3aJad.

CsoiicTBa 1uiomane reomerpudeckux ¢uryp. PopmMysibl
JUIS TUIOIa/Ti TPEyTOJIbHUKA, MapaiejiorpaMmma, poM0Oa U Tparemnum.
OTHOUICHHE TIOIAIeH MOTOOHBIX (puryp.

Brraucnenue niomnianeit TpeyrodbHUKOB 1 MHOTOYTOJIBHUKOB
Ha KJIeT4yaTol Oymare.

Teopema ITudaropa. Ilpumenenune Teopemsl [Iudaropa mpu
peueHn NpakKTHIECKUX 3a7ad.

CuHyc, KOCHHYC, TaHT€HC OCTpPOro yTIja IpsSIMOYTOJBHOTO
TPEyTOJIbHUKA. OcHoBHOE TPUTOHOMETPHUUIECKOE TOXJIECTBO.
Tpuronomerpuyeckue pynkuuu yriios B 30°, 45° u 60°.

BnucanHele W UEHTpaldbHBIE  YIUVIbI, YIrOJ  MEXIy
KacareJIbHOM UM XOpJoW. YTIibl MEXIAy XOpJlaMH U CEKYIIHMH.
BrnimcanHble U = ONMUCaHHBIE 4eThIPEXYTOJIbHUKHU. Bzaumnoe
pacnosiokeHue IByX OKpyXHocrteil. Kacanme oxpyxHocrei. OOmime
KacaTeJIbHBIE K IBYMOKPYKHOCTSIM.

CuHnyc, KocuHyC, TaHreHc yrioB oT 0 mo 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXAecTBO. DPOpMyIbl IpUBEACHUS.

Pemenne TtpeyronsHUKOB. TeopemMa KOCHHYCOB M TeopeMma
CHHYCOB. PemmeHmne mpakTHUYEeCKHUX 3aJad C HCIIOIB30BAHUEM TCOPEMBI
KOCHHYCOB B TE€OPEMBI CHUHYCOB.

IIpeoOpa3oBanme 1onoOus. IlomoOme COOTBETCTBEHHBIX
SIIEMEHTOB.

Teopema o0 TOpPOM3BEACHUM OTPE3KOB XOPJ, TEOPEMBI O
OPOU3BEICHUN OTPE3KOB CEKYIINX, TeopeMa O KBaJpaTe KacaTeJILHOU.

Bextop, pmmHa (MOIyJB) BEKTOpa, COHAMpaBICHHBIC
BCKTOPBI, IPOTUBOIIOJIOKHO HAIIPaBJICHHBIC BEKTOPbI, KOJIJIMHCAPHOCTH
BCKTOPOB, PAaBE€HCTBO BEKTOPOB, ornepanuu HalI BEKTOpamMH.
Pa3znosxkeHne BekTOpa 0O JBYM HEKOJUIMHEapHBIM BEKTOpPaM.
Koopaunarer BekTopa. CkalsspHoe TIIPOU3BEAEHHE BEKTOPOB,
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NPpUMEHCHUC AJId HAXOXKIACHUA JJIMH U YIJIOB.

JlekapToBBl KOOpJAWHATBl Ha IUIOCKOCTH. Y pPaBHEHUs
OpsIMOl U OKPY>XHOCTHU B KOOpPJAMHATaX, IIEPECEUCHUE OKPYKHOCTEH
U OpsIMBIX. MeToa KoopAUHAT U €ro NPUMEHEHUE.

ITpaBunbHEIE MHOTOYTOJIbHHUKH. JdnanHa  OKPY’>XKHOCTH.
I'panycHass m panuanHass Mepa yrila, BBIYHUCICHHWE IIWH OyT
OKpy>kHOcTel. [Tnomanes Kpyra, ceKTopa, CerMeHTa.

JBIKEHNsI IUIOCKOCTH W BHYTPEHHHE CHUMMETPUU (UTyp
(pmemenTapubie npeacTasiieHus ). [lapamiensHbiil iepeHoc. IToBopoT.

COJIEPXXAHME  YUEBHOTO KYPCA  «BEPOSITHOCTh W
CTATUCTHUKA»
(110 TOJJAM OBYYEHHS)

IlpencraBnenune maHHBIX B BHJE TaONHL, AHarpamm,
rpadKOB. 3aroJiTHeHWe TaOlIMIl, UTEHHE M IIOCTPOCHHE AHarpaMm
(cTonOuKOBBIX (CTOJIOYATHIX) MW KPyroBbix). UreHue rpaduxoB
peanbHBIX TIponieccoB. M3Binedenune wuHpOpMamuM W3 aHArpaMM  H
TaOJINII, UCTIOJIL30BAaHNE W MHTEpHpETAlUsl JaHHbBIX.

OmmncarensHass  CTaTUCTHKa:  CcpelHee  apupMEeTHYECcKoe,
MeauaHa, pa3Max, HahOoOJIblliee W HauWMEHbIIee 3Ha4YeHHUs Habopa
YUCIIOBBIX JaHHBIX. [IpyuMepsl ciiydaliHO M3MEHYHBOCTH.

Ciy4aifHBIFH 5JKcIiepuMeHT (ONBIT) M CIydalHOE COOBITHE.
BeposTHOCTP W dYacToTa. PONB MaJlOBEpOATHBIX M INPaKTHYECKH
IOCTOBEPHBIX COOBITHII B IpUpoJe U B oOmiecTBe. MOHeTa U UrpajbHas
KOCTBB TEOPHUHU BEPOSITHOCTEM.

I'pad, Bepuimna, pe6po. Crenenb BepuHuHbl. Ynciao pédep u
cyMMapHas cTeneHb BepwmuH. IIpencraBieHne o cBA3HOCTH rpada.
Ilenu u uwmkael. [Iytm B rpadax. O6xon rpada (DitmepoB mOyTh).
IIpencraBnenue 00 OpPUCHTHUPOBAHHOM rpade. Pemenue 3amau c
MOMOIIBI0 TpadoB.

IIpencraBieHue HaHHBIX B BUJAE TaOJML, JUarpamm,
rpa¢ukoB. MHOXECTBO, DJJIEMEHT MHOXXECTBA, ITOJIMHOXECTBO.
Onepaumu  Hajg  MHOXKECTBAMM: o0BbeIUHEHUE,  IepecedeHue,
JIOTIOJTHEHUE. CaolicTBa onepanui Hal MHO>XECTBaMU:
IIEPEMECTUTEIBHOE, COUYETATEIBHOE, PACIIPENECINTEIHFHOE, BKIIIOYCHUS.
Hcnonp3oBanue rpaduyueckoro IpeacTaBICHUs  MHOXECTB UL
ONHMCaHUs PEATBHBIX

MPOIIECCOB W SIBJIICHUH, IIPU PEIICHUHN 3a7ad.

Nsmepenue  pacceuBaHus JAHHBIX. Hucnepcus u
CTaHJApPTHOE OTKJIOHEHHWE 4YHCIOBBIX HabopoB. Jlmarpamma
pacceuBaHUsI.

OneMeHTapHBIEe COOBITHS ciydaiiHOro omnbiTa. Ciry4yaiiHbIe
coOwiTusi. BepositHocTn coObITH. ONbBITBI ¢  PaBHOBO3MOHBIMHU
dJIeMEHTapHbIMU coObITHsIMH. CirydaiiHblii  BbIOOp. CBsA3b MEXIy
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MaJOBEPOATHBIMU U TPAKTHUYCCKH JOCTOBCPHBLIMH CO6bITI/I$[MI/I B
npupoze, obIIecTBe U HayKe.

HepeBo. CpoiicTBa JIepeBbEB: E€IWHCTBEHHOCTb MYTH,
CYILIECTBOBAHUE BUCSYEH BEPIIUHBI, CBSI3b MEXJAY YHUCIOM BEpPIIUH U
quciaoM pébep. IlpaBmino ymHOXKeHus. PemeHne 3amad ¢ ITOMOIIBIO
rpadoB. IIpOTHBOMOIIOKHEIC COOBITHSI. Huarpamma Ditnepa.
OObenmHEHNE W TepecedeHue coObITuil. HecoBMecTHBIE COOBITHS.
dopMyIiaCIIOKEHUSI BEPOSITHOCTEN. YCOBHAsE BeposATHOCTh. IIpaBuio
yMHOXeHus1. HeszaBucumsbie coOwmiTusA. [IpencraBnenne 3xcnepruMeHTa B
BUJE JepeBa. Penienne 3amad Ha HaxXxO0XJAEHHUE BEPOSATHOCTEM C
MOMOIIBIO AepeBa CIy4YailHOTO JKCHEePUMEHTA, JuarpaMm ODiepa.

IlpencraBnenue JaHHBIX B BHJE TaONHI, AHarpamm,
rpadMKOB, HHTEPIIPETAllUs NaHHBIX. UTEHHWEe W IIOCTPOCHHUE TaOJIHII,
auarpamm, rpauKoB 110 peajibHBIM JaHHbBIM.

IlepectanoBkm u daxkTopnas. CouyeTaHUss U YUCIO COYECTAaHUM.
Tpeyronpbnuk  llackana. Pemenue 3azad ¢ HUCIOJIb30BAHUEM
KOMOWHATOPHUKH.

I'eomeTpruueckast BepossTHOCTb. CiydaiHbIii BEIOOp TOUKH U3
(uryps! Ha TVIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPY>KHOCTH.

UcneiTanue. Ycnex u Heygada. Cepusi HCIBITAaHUUN 10 IEPBOTrO
ycnexa. Cepus ucnbeitannuiit bepaymum. BepossitTHocTH COOBITHI B cepuu
ucneiTanul bepnynnu.

CrmydaiiHasi BeJMYMHA U paclpeneiieHue BepOSITHOCTEH.
MaremaTudeckoe OXXHUJIaHUE u JUCIIEPCHUS. ITpumepsnl
MaTeMaTUYECKOr0 OXHIAHHS KaK TEOPETHUYECKOIO0 CPEIHETO 3HAYECHUA
BEJIMYUHBI. MaremMaTH4ecKoe OXHUJIaHUE W JUCHEpPCHUs CIydaWHOU
BEJIMYUHBI

«UHCJIO YCIIEXOB B CE€pUM UCHBITAHUN BepHyiin».

IlonatTue o  3akoHe  OoxpmMX  4Yuceld. 3mepeHue
BEPOSATHOCTEH C MOMOIIBIO YacTOT. PoJib 1 3HaYueHHE 3aKOHA OOJBIIHX
4YHCces B IPUPOJIE U O0IIeCTBeE.
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I[IITAHUPYEMBIE PE3YJBTATBI OCBOEHHUA YYEBHOT' O NPEAMETA
«MATEMATHUKA»

OcBoenne yuebHOTrO TIpeamera «MaremaTuka» IOJDKHO
oOecrieunBaTh  JOCTHI)KEHHME Ha  YPOBHE  OCHOBHOTO  oOImIero
oOpa3oBaHHMs  CJIEAYIOMIMX  JUYHOCTHBIX,  METAlpeIMETHBIX U
IIPEIMETHBIX 00Pa30BATEIBHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJILTATBl OCBOCHHUS IPOTPaMMbl ydeOHOTO
npeamera «MaTemMaTHKa» XapaKTepU3YyIOTCs:

Ilampuomuueckoe socnumanue:

MpOSIBJICHHEM HWHTEepeca K MPOLUIOMY ¢  HAaCTOSIIEMY
poccuiickoi MaTE€MaTHKH, LEHHOCTHBIM OTHOILIEHUEM K
JOOCTUYKECHUAM poccuiickux MaTEMaTHUKOB u poccumcKkou
MaTEeMaTHYECKON MIKOJBI, K HMC MOJIb30BAHUIO ATHUX JIOCTHI)KCHUH B
JIPYTUX HayKax W MpUKIaJHbIXCcdepax.

Ipaxcoanckoe u 0yxoeHo-HpagcmeenHoe ocnumanue:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOsI3aHHOCTEH TpakJaHWHA U
peanm3anuy ero npas, MPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX
(pYHKIIMOHUPOBAHUS PA3JINYHBIX CTPYKTYP, SIBJICHUH, IIpOUEIyp
TpaXkAaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI WU MP.); TOTOBHOCTBHIO K
OOCYXIEHHUIO STHUECKHX IIPOOIEM, CBSI3aHHBIX C MPAKTHYSCKUM
MIPUMEHEHHEM TOCTHMKEHUIN HAayKH, OCO3HAHUEM Ba)KHOCTH MOpPaJIbHO-
3TUYECKUX IIPUHIIMIIOB B AESITEIbHOCTH yUEHOTO.

Tpydosoe gocnumanue:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacCTHE B PEIICHHHU MPaAKTHYSCKUX
3a7a4  MaTeMaTUYeCKOM HaIlpaBJISEHHOCTH, OCO3HAHUEM Ba)XHOCTHU
MaTeMaTH4YeCKOro o0pa3oBaHHUsI Ha IPOTSHKCHUM BCEH IKHU3HHU JUIS
ycnemHoil  npodecCHOHAIIbHOW  NESITENIbHOCTH W Pa3BUTHEM
HEOOXO/MBIX yMEHHH; OCO3HAaHHBIM BBIOOPDOM U HOCTPOSHUEM
WHJIMBUJIyaJbHOW TPAeKTOPHUHM OOpa30BaHMSI M >KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

Ocmemuueckoe socnumanie:

CHOCOOHOCTBHIO K  OMOLMOHAJIBHOMY U  OCTETHUYECKOMY
BOCHPHSITHIO MaTeMaTHUYeCKHX OOBEKTOB, 3a/ad, pelIeHnH,
paccyXIeHU; yMEHHUIO BUJICTh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

Llennocmu nayuno2o nO3HAHUAL:

OpPHEHTAIlME B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAaydHBIX
MPEACTABICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEIOBEKA, IPUPOABI U
obmiecTBa, MOHUMAaHHEM MAaTEeMaTHYECKOM HAyKd Kak c(epbl YeI0BeuecKOoi
JIeSITEIbHOCTH, ATANoB €€ pa3BUTHS W 3HAYUMOCTH JUISl PA3BUTHS IMBUIIN3AIINY;
OBJIaJICHUEM SI3bIKOM MAaTEMAaTHKU M MAaTEMaTHYECKOI KyJIbTYpOW KakK CpPeICTBOM
MO3HAHMSI MHpPA; OBJIQJCHHEM NPOCTEUIIMMH HABBIKAMH HCCIIENOBATENbCKOM
JIeSITETbHOCTH.
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Qusuueckoe  gocnumanue, Qopmuposanue  Kyibmypvl  300posbi U
IMOYUOHALHORO OIALONONYUUS.

TOTOBHOCTBIO TIPUMEHSITH MaTeMaTUYeCKHE 3HaHUA B
HHTEpEecax CBOEro 3J0pOBBA, BEACHUS 3J0pOBOTO oOpas3a I>KHU3HU
(3mopoBoe mHTaHWE, COATAHCHUPOBAHHBINA PEXHUM 3aHSATHH M OTIBIXA,
perymsipHas ¢pu3nvdeckass akTUBHOCTB); C(POPMHUPOBAHHOCTHIO HAaBBIKA
pediekcun, MpU3HAHUEM CBOEro IpaBa Ha OIMUOKY U TakKoTO >Xe
mpaBa JIpyroro 4ejioBeKa.

Jxonoeuueckoe gocnumanue:

OpHUCHTAaNUCH Ha IMMPUMCHCHHUC MaTeMaTHYCCKUX 3HAHUMN sl
peuwieHust 3aza4 B 00JACTH COXPAHHOCTH OKpY’KaloOILIel Cpejbl,
MJIAHUPOBAHUS ITOCTYNKOB U OIICHKHU WX BO3MOJXXHBIX ITOCJICICTBUH
JUTST  OKPYXKAroIlIeW cpeabl; OCO3HAHHWEM TJ00aJIbHOTO XapakTepa
SKOJIOTHYECKHUX IPOOJIEM U MyTEH UX PEIICHUS.

Jluynocmuvie pesyrvmamsl, obecneuusaroujue a0anmayuo 00yuaUe2o0cs K
UBMEHSFOUWUMCSL YCTIOBUAM COYUATILHOLL U NPUPOOHOT Cpedbl.

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSX HEONPEICIEHHOCTH,
TNOBBIMNICHUIO YPOBHS CBOSH KOMIIETEHTHOCTH dYepe3 MPaKTHYECCKYIO
AeATeIbHOCTh, B TOM 4YHCJIE yMEHHE YYWUTBCS Yy HOPYTHX IJIOACH,
npuoOpeTaTh B COBMECTHOW ACSITEIIFHOCTH HOBBIC 3HAHUS, HaBBIKU H
KOMMETCHIINU U3 OMbITa IPYTHUX;

HEOOXOJIUMOCTHIO B (OPMHUPOBAHWH HOBBIX 3HAHUNW, B TOM
quciae (GopmMysMpoBaTh HWIACH, ITOHSITHS, THOOTE3bI 00 OOBEKTaX U
SABJICHHUAX, B TOM YHCJIC paHCC HEC HM3BCCTHBIX, OCO3HaABaThb Z[e(bI/I]_II/ITI)I
COOCTBEHHBIX 3HAaHWM W KOMIIETEHTHOCTEH, IJIaHUPOBAaTh CBOE
pa3BuTHE;

COCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyaIHIO,
BOCIIPUHUMATh CTPECCOBYIO CHUTYAaIlUIO0 KaK BBI3OB, TPCOYIOIIHI
KOHTPMEp, KOPPEKTUPOBATh INPHHUMAEMBIC PCIICHUS U JICHCTBUS,
¢opMyITHpOBaTh U OIICHHUBATh PHUCKH U ITOCJICJICTBHS, (POPMUPOBATH
OTIBIT.

METAITPEAMETHBIE PE3VJIbTAThHI

MeranpeaMeTHbIe  pe3yAbTaThl OCBOCHHUS TPOrpaMMBl  yIeOHOTO
mpeamera  «MaTeMaTHKa» XapaKTEpU3YIOTCS OBJIAJCHHEM YHHUBEPCATbHBIMH
MMO3HABATENFHBIMH  JEHCTBUSAMH,  yYHUBEPCAIbHBIMA  KOMMYHHKATHBHBIMHU
JIEHCTBUSIMH M YHUBEPCAIBHBIMH PETYIATHBHBIMHU 1EHCTBHAMHU.

1) YHuUBepcanpHBIE TIO3HABaTENbHBIE HCUCTBUS 00OECIIEYMBAIOT
¢dopMupoBaHre 0a30BbIX KOTHHUTHUBHBIX IPOLIECCOB 0Oy4aroummxcs (OCBOCHHE
METOJOB  TIO3HAHUS  OKPYKAIOUIEr0  MHpa; NPUMEHEHHE  JIOTMYECKHX,
HCCIICIOBATEIbCKIX OIEpaIHii, yMEHHIA paboTaTh ¢ HH(OpMAIUEiH).

bazoBble noruueckue qencTBUS:

— BBISBJIATh W XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU
MATeMaTHYCCKUX OOBCKTOB, TMOHATHH, OTHOIICHUA MEXAYy MOHSATHIMU;
(dhopMyITHpPOBaTH ONPEACICHHS MOHATHIA; YCTAaHABIUBATH CYIIECTBEHHBIA MPHU3HAK
KiIacCHQUKAIMK, OCHOBaHHS Uil OOOOIIEHWS ¥ CpPaBHCHHS, KPUTCPHUH
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HPOBOJMMOTO aHAIH3a;

— BOCIIPHHUMATh, ()OPMYIIUPOBATh U NPEOOPa3OBBIBATE CYXKICHHSL:
YTBEpIUTEIbHEIC H OTPHLATENbHbIC, SIMHUYHbIC, YACTHBIC ¥ OOIIHE; YCIOBHBIC,

- BBUIBIITH MaTeMaTH4YeCKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U
MIPOTHUBOpeYHs B (pakTax, JaHHBIX, HAOIIOACHUSX U YTBEPKICHUSIX;
npemjiaraTb KPUTEPHUU JJIsi  BBIABICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNU;

Jienatb  BBIBOABI C  HMCHOJb30BAHHMEM 3aKOHOB  JIOT'HMKH,
JNEAYKTUBHBIX U WHAYKTHBHBIX YMO3aKJIIOUCHUN, YMO3aKJIIOUSHUH I10
aHaJIOTUH;

pa3bupaTh JoOKazaTesibCTBAa MAaTEeMaTHUYECKUX YTBEPIKICHHH
(TIpsiMBIe ¥ OT NPOTHUBHOI'O), ITPOBOJAUTH CAMOCTOSTEIILHO HECJIOXKHBIC
JI0Ka3aTeJIbCTBA MaTeMaTHYECKHUX (axros, BBICTpanBaTh
apryMeHTalHIo, IIPUBOJIUTH IIPUMEPHI 1 KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOHMpATh CIOCOO peIIeHusT y4eOHOW 3amadu (CpaBHHBATH
HECKOJBKO BapHaHTOB pPELICHHUs, BHIOMpaTh Hauboliee IMOJIXOJSIIHIA C
Y4ETOM CaMOCTOSITEIIBHO BBIJACICHHBIX KPUTEPHUEB).

ba3oBrle nccnenoBaTelbCKue NEHCTBUS:

HCITOJIB30BaTh BOIIPOCH! KaK HCCIIEAOBATEIILCKUH MHCTPYMEHT
rmo3HaHwus; (HopMyIHpPOBaTH BONPOCH], (GHUKCUPYIOLIHE IPOTHUBOPE YHeE,
npo0JiieMy, CaMOCTOSITEJIBHO YCTaHAaBJIMBaTh MCKOMOE€ H JaHHOE,
(hopmupoBaTh runoTe3y, apryMeHTHpOBaTh CBOIO MO3UIINI0, MHEHUE;

MPOBOJAUTH II0 CaMOCTOSITEIILHO COCTAaBJICHHOMY IJIaHy
HECJIOKHBIN 9KCIIEPUMEHT, HeOoJbIIoe HCCJIEJIOBaHHE 1o
YCTaHOBJICHUIO ocobeHHocTeH MaTeMaTH4YeCKOT O 00beKTa,
3aBUCUMOCTEH OOBCKTOB MEXIY COOOI;

CaMOCTOSITCIIFHO (popMysiupoBaTh OOOOIICHHS U BBIBOJBI I10
pe3yibTataM IMpPOBEAEHHOTO HAOJIIOJCHUSI, MCCJIEIOBAHMS, OLICHUBATH
JIOCTOBEPHOCTH ITOJIyYE€HHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIICHNI;

IIPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MpOLIECCa, a TaKKe
BBIJIBHUTATh MPEAIOJIOKEHHS O €r0 Pa3BUTHU B HOBBIX YCJIOBHSIX.

Pabota ¢ mHdOpManHEii:

BBISIBJSITH HEJIOCTATOYHOCTh W HW30BITOYHOCTH HH(pOpManuw,
JTaHHBIX, HEOOXOIMMBIX JUIS PELICHUs 3aJadH;

BBIOUPATH, aHAJU3UPOBATH, CUCTEeMaTHU3UPOBATH u
HHTEPIPETUPOBATE HHMOPMAIMIO  pa3JIMYHBIX BHUIOB H  GOpM
IIPEeACTaBICHHUS;

BBIOMpATH dbopmy MIpeICTaBICHUS nHpopmanumu u
WJUTIOCTPUPOBATh pellaeMble 3aJlaud CXeMaMu, AuarpaMMamM#, WHOH
rpaduKoi U UX KOMOWHAIIMUSIMU;

OLICHMBAaTh HaAEKHOCTH HMHPOpMAIMU 110 KPUTEPHSIM,
MTPEJUIOKCHHBIM yYHUTEIEM 1582071 c(opMyIMPOBaAHHBIM
CaMOCTOSITEIBHO.

Yuusepcanvnvie xommynuxamusnvie Oeiicmeusi  obecnequgarOm
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CHOpMUPOBAHHOCHID COYUATBHBIX HABBIKOG 0OYHUAIOUWUXCSL.

Oo6menue:

BOCHPUHHUMATHh U (HOPMYJIMPOBATH CYXKICHUS B COOTBETCTBUH
C YCIIOBUSIMHA W LEJISIMU OOIIEHUSI; SICHO, TOYHO, I'PAMOTHO BBIPAXKATh
CBOIO TOYKY 3pCHHsI B YCTHBIX M MHCbMEHHBIX TEKCTaxX, JJdaBaTh
MMOSICHEHHUSI 110 XOJYy PCLICHUs 3aJladyh, KOMMEHTHUPOBATh IOJy4YCHHBIN
pe3yabTar;

B XOI€ OOCYXIeHHs 3a7aBaTh BONPOCHI [0 CYIIECTBY
o0cyXIaeMoil TeMbl, NpoOJIeMbl, peliaeMoi 3ajladd, BBICKA3bIBaTh
HJIeW, HAIlEJICHHbIE Ha IIOMCK PEIICHHs; COMOCTAaBISITH CBOH
CYXKACHUAC CYXKIACHUAMU JPYIrUX Y4aCTHHUKOB JuUajiora, O6Hapy)KI/IBaTb
paznuyue HW  CXOJCTBO  TO3WIHNA; B  KOPPEKTHOW  dopme
dopmMyTpoBaTH PAa3HOTIACHUS, CBOU BO3PaKCHUSI;

MPEJCTABISITh PE3yIbTaThl PEIICHUs 3aJa4u, KCIESPUMEHTA,

HWCCJICIOBAaHUs, IIPOCKTa; CaMOCTOATEIIBHO  BBIOMpaTh  ¢dopmar
BBICTYIUICHHSI C y4€TOM 3ajad M[pe3eHTalMd H OCOOCHHOCTEH
ayJIUTOPUH.

CoTpyaHHYECTBO:

HNOHUMATh W MCIIOJIB30BaTh NPEHUMYIIECTBA KOMAaHIHOW U
UHIUBUIYAITBHONW pabOThl IIPU PEHICHUH YUEOHBIX MAaTeMaTHYECKHUX
3a1a4;

NPUHUMATh IE€JIb COBMECTHOM JESITEIBbHOCTH, IMJIAHUPOBATh
OpraHM3alMI0 COBMECTHOH paloThl, pacnpenessaTb BHIbI pabdoT,
J0TrOBapUBaThCsl, OOCYXK/IaTh IMPOIICCC U Pe3yJibTaT paboThl; 0000IIaTh
MHEHHS HECKOJBKHX JIFOJICH;

y4acTBOBaTh B TPYINMNOBBIX (opmax paboTbl (00CyXAeHUS,
oOMEeH MHEHUSIMH, MO3TOBBIE LITYPMBI U JIpP.); BBIIIOJHATH CBOIO HacCTh
paboThl M KOOPJAMHHUPOBATH CBOM JCHCTBUS C JAPYTHUMH YJICHAMH
KOMaH/bl; OLICHUBATh Ka4eCTBO CBOETrO BKJaJa B OOIIWI MPOAYKT IO
KpHUTEpUSIM, CPOPMYIMPOBAHHBIM YJYaCTHUKaAMH B3aUMOEH CTBUS.

Yuusepcanvuvie  pecyiamuenvie Oelicmeus obecneyusarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOB JUYHOCTIU.

Camoopranuzanusi:

CaMOCTOSITEIBHO COCTAaBJISATH IUIAH, aJITOPUTM PEIICHUS
3agaq (MW €Tr0 dYacTh), BBIOMpATh CHOCOO peIIeHus ¢ Yy4ETOM
UMEIOIITNXCS pecypcos u COOCTBEHHBIX BO3MO>HOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BapHAHTHl PEHICHUN C yd&EToM
HOBOM nHGMOpPMAaIIUH.

CaMOKOHTpOJIb:

BJIaJIETh CIIOCO0AMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI Mpoliecca
M pe3yJibTara pelIeHHsI MaTeMaTHYeCKON 3a/1auu;

MpeaBUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIpH
peuIeHnu 3ajla4y, BHOCHUTHb KOPPEKTHUBBI B JIESATEIBHOCTH Ha OCHOBE
HOBBIX OOCTOSITEIILCTB, HalJICHHBIX OMINOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pesynbrara JIeATEIILHOCTH
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IMOCTaBJICHHOMW LEJH U YCIIOBUSIM, OOBSICHITH IMIPUYUHBI JIOCTYDKCHHUS
WA HEJIOCTWIKCHHUsS ILeJIM, HaxXOOUTh OIIMOKY, JaBaTbh OLICHKY
OpuOOpeTEHHOMY OMBITY.

[TPEAMETHBIE PE3YJIBTATBHI

IIpenmeTHble pe3ynbTaThl oOcBoeHusi I[IpumepHoil pabouei
IporpaMMbl 1O MaTeMaTHKE MPEeJICTaBJICHbl MO Toaam oOydeHus B
CIIEAYIOMIMX pa3Jiesiax NporpaMMbl B paMKaXx OTIEJBHBIX KypCOB: B 5—
6 xilaccax — kypca «Martemarukay, B /—9 kj1accax — KypCOB

«Anredopa», «I'eomerpus», «BeposiITHOCTh U CTATUCTHUKA.

Pa3Butne snorumueckux — IHpesCTABIEHUM U HABBIKOB
JIOTMYECKOI'O MBIIJICHUS OCYLIECTBIISICTCS. Ha MPOTSXKEHUU BCEX JIET
oOydeHHsT B OCHOBHOH HIKOJIE B paMKax BCEX Ha3BaHHBIX KYypPCOB.
IIpenmomaraercst, YTO BBIMYCKHUK OCHOBHOM IIKOJBI CMOXET CTPOUTH
BBICKA3bIBAHWUSI W OTPHUIIAHUSA  BBICKA3bIBAHUN, pacloO3HaBaTh
UCTHUHHBIE M JIOKHBIE BBICKA3bIBAHUSI, HOPUBOJUTH IIPUMEPHI U
KOHTPOPHUMEPHI, OBJIAJACET MNOHATUAMH: ONpEAEICHHE, aKCHuoMa,
TeopeMa, JOKa3aTeNbCTBO — MW HAYYHUTCsA MCHOOJb30BaTh HX IIPH
BBITTIOJTHEHUH yUCOHBIX U BHEYYEOHBIX 3a7a4.

OcBoeHure ydeOHOTO Kypca «Martemaruka» B 5—6 kiaccax
OCHOBHOM IIIKOJIBI JIOJDKHO OOeCHeduBaTh JOCTHIKCHHE CICHYIOIINX
HPEeAMETHBIX 00pPa30BaTCIILHBIX PE3yIbTAaTOB:

Uwucna u BBIUKUCICHUS

I[ToHuMaThs 1 NIPaBUIBHO YHOTPEOJISITH TEPMHUHBI, CBI3aHHBIC C
HaTypajJbHBIMH YHUCJIAMH, OOBIKHOBEHHBIMH U AECSITUYHBIMHU JPOOSIMU.

CpaBHUBaTh W  yHOpSJAOUYMUBATH  HATypaldbHBIE  YMCIA,
CpaBHUBATh B MPOCTEHIINX CIydassXx OOBIKHOBEHHBIC APOOH, NSCITUUHBIC
apoowu.

COOTHOCUTH TOYKY HAa KOOPAMHATHON (YHMCIOBOW) MpPSIMOM ¢
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTh HATypaJIbHBIC dYHCIa
TOYKAaMHU Ha KOOPAWHATHON (IUCIIOBOIT) MPSIMOIA.

BemomnusaTre apudmeTrndeckme IOeHCTBUS C HaTypallbHBIMH
YHUCIIAMH, C OOBIKHOBEHHBIMH JPOOSIMHU B MPOCTEHIINX CIIydasiX.

BrInomHATE NpOBEPKY, NPUKUAKY PE3yJIbTaTa BEIYHUCIICHUHN.

OKpyriasaTh HATypaJbHBIE YHCIA.

Pemenue TekcTOBBIX 3amau

Pemate TekcTOBBIE 3ajauu apu(PMETHYESCKUM CIIOCOOOM M C
ITOMOIIbI0 OPraHU30BAaHHOI'O KOHEYHOTO Iepedopa BCeX BO3MOMKHBIX
BapHUaHTOB.

Pemate 3amauun, coaepskalue 3aBUCUMOCTH, CBS3bIBAIOIIUE
BEJIIMYUHBI. CKOPOCTb, BpeMsl, pPACCTOSHHUE; I€Ha, KOJIUYECTBO,
CTOUMOCTb.
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Hcnonp3oBaTh  KpaTKHE  3alldCH,  CXEMBl,  TaOJNIbI,
00O03HAYECHMUS TIPHU PEUICHUH 3a1a4.

ITonp30BaTbC OCHOBHBIMH E€IWHUIIAMHA HW3MEPEHUsS: IICHBI,
MAacChl; PACCTOSHMS, BPEMEHH, CKOPOCTH; BBIPAXKATH OJHU EIUHHUIIBI
BEJIMYMUHBI YEPE3 IPyTHE.

H3Bnekarp, aHAJIU3UPOBATh, OIEHUBATH  HH(pOpPMAIHUIO,
npeicTaBJeHHYl0O B Tabiume, Ha  cTroJb4aTod  guarpaMmme,
HHTCPIPETUPOBATH MNPEACTABJIICHHBIC HaHHBIC, HCIIOJILB30BaTh JaHHBIC
IIPU PELICHUH 3a/1ad.

HarnsigHast reomerpust

ITonb30oBaThCs T€OMETPUYICCKUMM MMOHATHUAMMN. TOUYKA, IIpsAMasd,
OTPE30K, JIy4, yroj, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

I[IpuBomuThs mHpUMEpHl OOBEKTOB  OKPYKAIOIIETO MHpa,
nMeromnx GopMy H3y4YEeHHBIX T€OMETPUUECKUX (DUryp.

Hcnonp3oBaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C  yTJIaMH:
BEpIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEpIINHA, CTOPOHA,
IMATrOHAJTb; C OKPY>KHOCTBIO: PaNycC, TUAMETp, LISHTP.

N3o6pakxatp HW3yYeHHBIE TeoMeTphYecKue (urypsl Ha
HEITMHOBAHHOW M KJIETYATON Oymare ¢ MOMOIIBIO MUPKYJIA U JIMTHESHKU.

Haxoaute OIMHBI OTPE3KOB HEIMOCPEACTBEHHBIM H3MEPEHHUEM
C MOMOIIbIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHON [UIMHBI; CTPOUTH
OKpPY’KHOCTbH 3aJIaHHOT'O paguyca.

Hcnonp3oBaTh CBOICTBAa CTOPOH W YIJIOB MPSIMOYTOJILHUKA,
KBaapaTa AJiid UX MOCTPOCHHS, BBIYUCIICHUA TIJIOIIaAu U IIEpUMETpPaA.

Brruucisite EPUMETP u mionaab KBajJpara,
MPSIMOYTOJILHUKA, (PUTYDP, COCTABJICHHBIX W3 IPSIMOYTOJIbHUKOB, B TOM
ynciie puryp, n300pak€HHBIX Ha KJIeT4aTonl Oymare.

ITonp30BaTbCsI ~ OCHOBHBIMHU  METPHYECKHUMHU  €IUHULIAMH
W3MEpPEHUs JJIMHBI, TUIOMIAJW; BBIpa’kaTh OJHU EIUHUIBI BEJIMYUHBI
qepes apyTHe.

Pacrmio3naBath rapajuiesIenuIiesn, KYyO, HCIIOJIB30BaTh
TEPMHUHOJIOTHIO: BEpIIMHA, peOpo TpaHb, HU3MEPEHHUs; HAXOIUTH
W3MEpEeHUs Tapajuiesienunena, Kyoa.

Beraucnsate 06BéM Kyba, mapalienenuiiesa Mmo 3aJaHHBIM
U3MEPEHUSAM, IT0JIb30BaThCsl €AUHUIIAMA U3MEPEHUs 00bEMa.

Pemats Hecno)XHBIE 3ala4M HAa W3MEPEHHE I'€OMETPHUUECKUX
BEJIMYMH B IMPAKTHYECKUX CUTYaIUSIX.

Yucna ¥ BbIYKCICHUS

3HaTh M IOHUMATh TEPMHUHBI, CBA3aHHBIC C PA3IUYHBIMHU
BUJAMHM 4YHCEJI M CIIOCOO0AMH HUX 3aluCH, IEPEeXOAUTh (ECiIH DTO
BO3MOJHO) OT OJTHOHW ()OpPMBI 3alIUCH YUCJIa K IPYTrou.

CpaBHUBATh U YyHOPSJAOYMBATH LI€JIble YHCJIa, OOBIKHOBEHHBIC
" JeCsITUYHBIC JpOOH, CpaBHUBATh YHCJIa OJHOTO U Pa3HBIX 3HAKOB.

BrimmonusaTe, coueras YCTHbIE MW IUCbBMEHHBIE MPUEMBI,
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apu(mMeTHuecKkre ACHCTBHUS C HATYPAIBHBIMH W I[EJBIMH YHCIIAMH,
OOBIKHOBEHHBIMH W JECSITHYHBIMH JPOOSIMHU, IIOJIOKHUTEIBHBIMH U
OTPHULIATEIBHBIMU YHUCIIAMH.

BpryncnsaTe 3HAYEHUsS] YHCIOBBIX BBIPAXKEHUN, BBIITOJIHATH
ONPUKUAKY W OLEHKY  pe3ynbTaTa  BBIYHWCIEHUHN;  BBINOJHATH
npeoOpa3oBaHUsl  YHCIOBBIX  BBIPAXXEHWH Ha OCHOBE CBOWCTB
apudmeTndeckux AeHCTBUM.

CoOoTHOCUTHP TOYKY Ha  KOOPJAMHATHOH psiIMOX c
COOTBETCTBYIOIIMM €M YHCIOM U H300pakaTh 4YHCIIa TOYKaMH Ha
KOOPJAMHATHON NMpsiMOM, HAXOAUTH MOJYJb YHUCIA.

COOTHOCUTH TOYKH B MPSIMOYTOJBHOW CHCTEME KOOpAWHAT C
KOOpAUHATaMU dTOU TOUKHU.

OxpyryaTh Ledble YHCia W JAECSTUYHBIC JpoOHu, HaXOJUTh
MPUOIMKEHUsT YUCEII.

UncnoBele 1 OYKBEHHBIC BBIPKEHHS

I[ToruMaTe W ynoTpeOJIsiTh TEPMUHBI, CBSI3aHHBIE C 3aHCHIO
CTENEHHN YHcia, HAXOAUTh KBaJApaT U KyO UHCIIa, BEIYHUCIISITH 3HAUCHUS
YHUCIOBBIX BBIPAYKEHUN, COAEPIKAIIUX CTEIICHU.

ITonp3oBaThecst  NpU3HAKaMHU  JE€IUMOCTH,  PACKJIaIbIBaTh
HaTypalbHbIE YHUCJIA HA TPOCThIE MHOKHUTEIH.

Ilons3oBaTbcsi  MacmITaboM, COCTaBJSATH HNPONOPLUHMH U
OTHOLIEHUS.

Hcnonp3oBaTh OYyKBbI JJisi OOO3HAYECHHS YHCENI IPH 3aIlUCH
MaTeMaTHYEeCKUX BBIPAXKCHUM, COCTaBJIATh OYKBEHHBIC BBIPAXKECHUS U
bopmynbl, HaXOAUTH 3HAYEHHSI OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISIS
HEO0OXOUMBI€ TTOJICTAHOBKH U IIPeOOpa30OBaHUSI.

Haxonute Hen3BeCTHBIM KOMIIOHEHT PaBEHCTBA.

Pemienne TekcTOBBIX 3agau

Pemrates MHOroOmaroBsle TEKCTOBBIC 3aJ1a4l apU(PMETHICCKUM
cnocobom.

Pemars 3a71a4H, CBSI3aHHBIE ¢ OTHOLIEHUEM,
OPONOPLUHUOHAILHOCTBIO BEINYUH, IPOLEHTAMH; pPEUIaTh TPU OCHOBHBIE
3aJ1a4n Ha APOOU U NIPOLICHTHIL.

Pemate 3amaumn, conepskamiyue 3aBHUCHUMOCTH, CBS3bIBAIOIIHE
BEIIMYUHBI: CKOPOCTb, BpeMsl, pPACCTOSIHHE, LEHa, KOJIUYECTBO,
CTOMMOCTB; MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEMa pabOThI, UCIOIB3YsI
apu(meTnyeckue  JIEWCTBUS, OIEHKY, IPUKHUJKY; IOJb30BAThCS
€IMHHUIIAMH U3MEPEHUSI COOTBETCTBYIONIUX BEJIUYHH.

CocTaBiaTs OyKBEHHBIC BBIPA’KEHUSI 10 YCIIOBHUIO 3aJadH.

W3Bnekary uHOpPMALIHIO, MPEICTABICHHYIO B TaOJHIaX, Ha
JIMHEHHOMW, CTOJI0YaTOW UM KPYyroBOM AuarpamMmax, MHTEPIPEeTHPOBaTh
MNpeACTaBJIICHHBIC JaHHBIE; UCIIOJIb30BaTh JaHHBIE IIPU PEIICHUHU 3aJad.

IIpencraBnsiTe MHGOPMAIIUIO C TTOMOIIBIO TAOJIMI, JIMHESHHOHU
¥ CTOJIOYATON TMarpaMmm.

Harnsanas reomerpus
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I[IpuBonuTe mnpuUMEpPBl OOBEKTOB  OKPYXAIOIIETO MHpa,
nMeromnx  GopMy  H3yYEHHBIX  TI€OMETPHUYECKHUX  IUIOCKHX |
IIPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX U CHMMETPHUIHBIX (PUTYP.

M3o06pakxath ¢ MOMOMIBIO IHUPKYJISA, TUHEHKH, TPAaHCIIOPTHPA
Ha HEJIMHOBAaHHOM W KjeTd4aTroil Oymare u3y4YeHHBIE ILIOCKHE
reoMeTpuieckne GUTypsl U KOHQUTYpaAIIUH, CAMMETPUYHBIC (PUTYPHI.

ITomp30oBaThCs T€OMETPUICCKUMHU IIOHATUSIMU . PaBECHCTBO
¢uryp, cummerpusi; HUCHOJIB30BaTh TEPMHUHOJIOTUIO, CBS3aHHYIO C
CHMMeTpHeﬁI OChb CUMMETPHUHU, HCHTP CUMMCTPUM.

HaxonuTe BeNWYMHBI YIJIOB HU3MEPEHUEM C IIOMOIIBIO
TpaHCOOPTUPA, CTPOUTH YIJIbl 3aJAHHOW BEJIMUYUHBI, 1OJIL30BAThCS MPU
pelLIeHUH 3a7a4 IpagyCHOM MepoHl yrJioB; paclo3HaBaTh Ha 4depTexkax
OCTpBIN, NPAMOI, pa3BEPHYTHIN U TYHOU YIJIBIL.

BpraucnsaTe JUIMHY JOMaHOW, II€pUMETP MHOTOYIOJIbHUKA,
IMOJB30BAThCSl €AMHUIIAMH HW3MEPEHMs] JUIMHBI, BBIpAXXaTh OJHU
€IMHULIBI U3MEPEHUs JJINHBI Uepe3 ApyTHhe.

Haxonutp, ncnonp3yst 4epTEXHbIE HHCTPYMEHTBHI, PACCTOSTHHUS:
MEXJy ABYMsl TOYKaMH, OT TOYKH JO NpSAMOH, UIMHY NIyTH Ha
KBaJIpaTHOU CETKeE.

Beraucusats TUIOIIAb uryp, COCTaBJICHHBIX nu3
MIPSIMOYTOJILHUKOB, UCIIOJIb30BaTh pa3OMeHNe Ha MPAMOYTOJILHUKH, Ha
paBHBIE GUTYPHI, JOCTPAaUBaHUE NO NPSIMOYTOJIbHHUKA; ITOJIb30BaThHCS
OCHOBHBIMHU CIOWHHIAMHU HWU3MCPCHUS IIJIoIaau; BbIpaXaTb OJIHHU
€AUMHUIILI U3MEPEHUS IIOUIAAN YE€pE3 JApPYyTHeE.

PacriozHaBarh Ha MOJESIX W HM300paKCHUSIX MHUPaAMULY,
KOHYC, UMJIWHJIP, HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BepIIMHA, pebpo,
rpaHb, OCHOBaHHUE, pa3BEPTKA.

HNzo0paxxare Ha  kjeTrdyaToil  Oymare  HOpSIMOYTOJbHBIN
rapauieIeIUITe .

Breraucnsate 06bEM NpsSMOYTONIBHOTO Mapaiesienumesia, Kyoa,
I1OJIb30BATHCSI OCHOBHBIMHU €IMHUIIAMHU U3MEpPEeHUsI 00bEMa; BBl

Pemats HecloXXHBIC 3a71ladi HA HAXOXJIECHHUE I'€OMETPUUECKHUX
BEJIMYMH B IPAKTHYECKUX CHUTYAIHSIX.

[IJIAHUPYEMBIE TTPEJAMETHBIE PE3VJIBTATHI OCBOEHUS KYPCA
«AJITEBPA»

(IO TOAAM OBYYEHU )

OcBoeHune yueOHOTO Kypca «Anredbpa» Ha ypoBHE OCHOBHOTO
ob1mrero oO6pa3zoBaHUs JOKHO 00ECIEeUHUBATh JOCTHIXKCHUE CIIETYIOIMINX
MIPEJIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

Yucaa ¥ BEIYUCICHUS

BLIHOJ’IHSITI;, coucTtass YCTHBIC MW TMHUCBMCHHBIC HpI/IéMLI,
apI/I(l)MeTI/I‘-IeCKI/Ie Z[eﬁCTBHﬂ C pallMOHAJIbBHBIMHU YHUCJIaMU.

HaXOHI/ITL 3HA4YCHHUA YHUCIIOBBIX BLIpa)KeHPIﬁ; IIPpUMCHATDH
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pa3HOOOpa3HbIe cIIOCOOBI M NMPHUEMBI BBIYMCIICHHUSI 3HAYCHUH JTPOOHBIX
BBIPQXXCHUM, COJIEpKAIINX OOBIKHOBEHHBIE U JECATUIHBIC APOOH.

Ilepexoauth OT oOmHOW GOPMBI 3amUCH YHCENI K ApPYyToH
(mpeobpa3oBIBATH NECATUIHYIO IpoOn B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B JECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
NECSITUIHYIO IpOOBb).

CpaBHHUBATh U YIOPSAAOYHBATH PallMOHAIBHBIC YHCIIA.

OKpyryisaTh 4HCIAa.

BpINONHATE NPUKUAKY M OLEHKY pe3yjabTaTa BBIYHUCICHUM,
OIIEHKY 3HAUEHHUM YMCIOBBIX BBIPAXXCHUI. BBINOMHATE AeiicTBUSA CO
CTCIICHS MU C HATYpaJIbHBIMU ITOKAa3aTCJIAMU.

IIpuMmensaTr OpU3HAKU  OEJIHMMOCTH, pa3jIoKEHHE Ha
MHO>XHUTEJIMHATYPaJIbHBIX YHCEIl.

Pemates npakTHKO-OPHEHTUPOBAHHBIC 3a7adM, CBSI3aHHBIE C
OTHOILIEHUEM BEJIMYHH, ITPONOPIHUOHAIBHOCTHIO BEIIMYHUH, ITPOLICHTAMU;
WHTEPIPETUPOBATh  PE3yJIbTaThl  pElIeHus 3amad Cc  y4déTom
OTpaHWYEHUM, CBS3aHHBIX CO  CBOWCTBAMHM  pPacCMaTPHUBAEMBIX
OOBEKTOB.

Anrebpandeckne BBIPaYKEHUS

Hcnonp3oBaTth anredpanvdecKyro TEPMUHOJIOTUIO u
CHUMBOJIMKY, IPUMEHSTH €€ B IIPOIIECCE OCBOEHUSI yUEOHOT0 MaTepHuaa.

Haxonute 3HaueHUs OYyKBEHHBIX BBIPa)KCHHH HpPH 3aJaHHBIX
SHAYCHUAX IICPEMCHHBIX.

BrmmonHsaTe nmpeoOpa3oBaHUs LEJI0r0 BBIPa>KCHUSA B
MHOTI'OYJICH MPUBCIACHUECM HO,Z[O6H])IX cjara€MabIX, paCKpbITUEM CKO6OK.

BeinmonHATE yMHOXEHHE OJHOYJIEHAa Ha MHOIOWIEH U
MHOTOYJICHAa Ha MHOTOYJICH, IPUMEHITH (OPMYJIbI KBaJpaTa CyMMBI U
KBaJpaTa pa3HOCTH.

OcCymecTBIATh PA3JI0KEHUE MHOTOUYJIEHOB HA MHOXHUTEIU C
ITOMOIIIBIO BBIHECEHUSI 32 CKOOKHM OOIIEro MHOMHWTEJs, TPYHITHPOBKHU
cllaraeéMbIX, IPUMEHEHUs! (OPMYJIT COKPAIEHHOTO YMHOKECHHSI.

I[TpumensTh npeoOpa3oBaHUsT MHOTOYICHOB JUISI PEHICHUS
pa3aMYHBIX 337a9 U3 MAaTEMaTHKH, CMEXHBIX MPEIMETOB, U3 peajbHOU
TIPaKTUKH.

HUcnonp30BaTh  CBOWMCTBAa CTENEHEWM C  HaTypajbHBIMU
MMOKa3aTeJIsIMU JUUIsI IPeoOpa30BaHUs BBIPAXKECHUI.

VpaBHeHMs U HEpPABEHCTBA

Pemarp nuHelHbIE ypaBHEHHUsI C OJIHOM II€PEeMEHHOM,
NpUMEHs  NpaBHJIa IepexoJga OT HCXOAHOIo ypaBHEHHS K
paBHOCUIIBHOMY eMmy. lIpoBepsTh, SBAsE€TCS JU YHUCIO KOpPHEM
YpaBHEHHUS.

ITpumensTe rpaduueckue MeToAbl MPU PELICHUH JIMHEWHBIX
YpaBHEHHUI U UX CUCTEM.

I[TonOupare TpuUMEpsI IMap YHCEN, SIBISIIONINXCS pPEHICHUEM
JINHEMHOT'O YpaBHEHHUS C IBYyMs IEPEMEHHBIMU.
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CTpouTh B KOOPJAWHATHOM IUIOCKOCTH TpaduK IJIHMHEHHOTO
YpaBHEHHUs C JABYMsI IIEPEMEHHBIMU; IMOJB3YsICh T'PpapUKOM, ITPUBOAUTH
IIPUMEPHI PEIICHUS yPAaBHEHUSI.

Pemate cucremMbl JOBYX JIMHEHHBIX YPAaBHEHUM C JBYyMs
IIEPEMEHHBIMU, B TOM YHCJIE T'PA(DUIECKU.

CocraBiaATh U pemiaTh JUHEHHOE YpPaBHEHHUE WM CHUCTEMY
JIMHEWHBIX YPaBHEHUM [O YCIOBUIO 3aJadyd, HUHTEPHPETUPOBATH B
COOTBECTCTBHH C KOHTCKCTOM 3aJa4yu HOJ'Iy'—IeHHBIﬁ pe3yIbTaT.

Koopannate! u rpaduku. OyHKmum

HN3o6paxarp TOYKHU Ha KOOpPJAUHATHOMI OPsSIMOH,
COOTBETCTBYIOIIME  3aJlaHHBIM  KOOpJAMHAaTaM, Jy4H, OTPE3KH,
MHTEPBaAJIbI; 3alIUCHIBATH YHCJIOBBIE IPOMEKYTKH Ha ainrebpandyeckoMm
SI3BIKE.

OrMeuarb B KOOPJAWHATHOM IJIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJMHATaM; CTPOUTH IpauKku JUHEHHBIX QyHKIN. CTponuTh rpadux
byskuu y =| x |.

OnunceIBaTh € MOMOMIBIO ()YHKIUH H3BECTHBIE 3aBHCHMOCTH
MEXIAy BEJIWYUHAMHU: CKOPOCTH, BPEMsI, pAaCCTOSTHHE; [IEHA, KOJINYECTBO,
CTOUMOCTB; IPOU3BOIUTEIIFHOCTH, BpeMsl, 00bEM paOOTEHI.

Haxonute 3HaYeHne QYyHKIINU 110 3HAYCHHIO €€ apTyMeHTa.

ITonnmars TpadUUSCKUl CITOCOO NPEACTABICHUS W aHaJIM3a
nadopManuu; M3BJIEKATh W HHTEPIPETHPOBATH HHGOPMALUIO U3
rpauKOB peajibHbIX MPOILIECCOB U 3aBUCUMOCTEH.

Yucna ¥ BRIYMCIEHUS

HWcnonp3oBaTh HayajbHbIE MOPEJICTABICHUS O MHOMXKECTBE
JAECUCTBUTEJIBHBIX YWCEJ JIJIsI CpaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUM;
U300paXkaTh JICUCTBUTCIILHBIC 4YHCJIA TOYKAMHU Ha KOOPIWHATHOU
OpPSMOH.

IIpumeHATHr NOHATHE apU(PMETHICCKOTrO KBaJIPaTHOTO KOPHS;
HaXOOWTh KBaJpaTHBIC KOpPHH, HWCHOJB3Yys NOpPH HEOOXOTUMOCTH
KaJdbKYyJIATOP; BBITIOJIHATH IIPESOOpPa30BaHUS BBIPAKCHUM, COJICpIKAIIHX
KBaJpaTHbIC KOPHU, UCTIOJIB3YsI CBOMCTBAa KOPHEH.

Hcmmons30BaTh 3ammMcy OOJIBIIUX M MaJIbIX YHUCEJI C IMOMOIIBIO
JNECSITUYHBIX Apo0eil u crenenet yncna 10.

AnreOpandecKue BBIPAKCHUS

IIpuMmeHATs, TIOHSATHE CTEIIEHH C I[EeJBIM IOKa3aTelieM,
BBITIOJIHATE MpeoOpa3oBaHUsI BBIPAKESHHUM, COJEPKAIIUX CTEIIEHH C
LIEJIBIM ITOKa3aTeJIEM.

BhITONHATE TOXICCTBEHHBIC MPeOOpa3OBaHUs PallMOHAIBLHBIX
BBIpA)KEHUM Ha OCHOBE MpaBWJ JAEUCTBUM HAaJI MHOIOYJEHAMHU U
anredpanyecKuMH JpoOsIMU.

PackianpiBaTh KBaApaTHBINA TPEXYIJIEH HA MHOXKHUTEJIH.

IIpumeHsaTr TpPeoOpa3OBaHUS BBIPAKCHUN ISl  PCIICHUS
pa3IMYHBIX 3aJlady U3 MaTeMaTHUKH, CMEXHBIX IPEJIMETOB, U3 pealibHOMI
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MPaKTUKH.

VYpaBHEHHUS U HEpPaBEHCTBA

Pematp JIVHEWHbIE, KBaJpaTHbIE YpaBHEHMUs u
panvoHaIBHBIC YpaBHEHHS, CBOJAIIHECS K HHUM, CHCTEMBI IBYX
YpaBHECHUH C IBYMsI IEPEMEHHBIMH.

IIpoBoauTe mHOpoOCTEMIIME MCCIEAOBaHUS YpPaBHEHUU U
CHUCTEM YypaBHEHHUMW, B TOM YHCIE C NPUMEHEHHEM TIpaduuecKkux
HpeJICTaBJ'IeHI/Iﬁ (yCTaHaBHI/IBaTB, HUMECT JIM YPAaBHCHUEC HUIIN CUCTEMA
YpPaBHEHUH pEIIeHUs, €CIIU UMEET, TO CKOJIBKO, U Mp.).

IlepexonuTh OT cioBecHOW (HOPMYIUMPOBKU 3aadu K €&
alreOpanyecko MOJIEJIM C IOMOIIBIO COCTAaBJICHUSI ypPaBHEHUS WIIH
CHUCTEMBbl  ypaBHEHHH, WHTEPIPETHUPOBATH B  COOTBETCTBUH  C
KOHTEKCTOM 3aJ1a41 MOJIyYEeHHBIN pe3yJIbTar.

IIpuMeHsITH CBOIMiCTBAa YHCJIOBBIX HEPABEHCTB ISl CPaBHEHHS,
OIICHKH; peIlaTh JWHCHWHBIC HEPaBCHCTBA C OJIHOW IIEPEMEHHOW W HX
CHUCTEMBI;, JaBaTh TIpa)UUCCKYI0 WIUTFOCTPAIIHI0 MHOXKECTBAa PEIICHUN
HEpaBCHCTBA, CHCTEMBI HCPAaBCHCTB.

OyHKIUHU

ITornmaTe ¥ HCHOONB30BaTh (PYHKIHOHAIIBHBIC TOHATHS H
SI3BIK (TEPMUHBI, CHMBOJIWYECKAE O003HAYCHHSA); ONIPEACIATh 3HAUCHHE
(GyHKIIMM MO 3HAYEHUIO apTryMEHTa; OIPEJessiTh CBOWCTBA (DYHKIIHMH
o e€ rpaduky.

CTpO;/ITI) rpaduKu dJIeMEHTapHbIX (YHKIHUN BUIa

y=-.,y=x%,\y=x3y= Jx,y=|x
qucIioBo GyHKIUH O €€ rpaduKky.

, OIINCHIBATH CBOMCTBa

Uwucna u BeIUUCICHUS

CpaBHUBATh u YHOpPsAA04YUBATh pauuoOHaJIbHbIC u
UppalUuOHAIbHBIC YHCJIA.

Bemonasate apudmMeTndyeckue AEUCTBUS C parHOHAIBHBIMHU
4MCIaMH, COYeTas YCTHBIE M IIMCBMEHHBIE NPUEMBI, BBIIIOIHSITH
BBIYMCJIICHUS C UPPAlHOHAIIBHBIMU YHUCIIAMHU.

HaxonuTe 3HadeHHs cTeneHel C LEeNbIMH ITOKa3aTelsIMHu U
KOPHEH; BBIYUCIIATH 3HAYEHUSI YUCIOBBIX BBIPAYKEHUIA.

OKpyriaaTh AEUCTBUTEIbHBIC YHCIA, BBINOJHATE IPUKUIKY
pe3ylibTaTa BBIYMCIEHUI, OLEHKY YHCIOBBIX BBIPAXKEHUN.

YpaBHEHHsSI U HEpABEHCTBA

Pemary JuHElHHBIE M KBaJpaTHbIC YPaBHEHUs, yPAaBHEHUS,
CBOJAIINECS K HUM, IIPOCTEHIIINE JPOOHO-pallMOHAIIBHBIC YPABHEHUS.

Pemare cucremMsl JABYX JIMHEHHBIX YPAaBHEHUM C JIBYyMs
NEepEeMEHHBIMM W CHCTEMBI JBYX YPaBHEHHH, B KOTOPBIX OJHO
ypaBHEHHUE HE SIBJISIETCS TUHEHHBIM.

Pemates TekcTOBBIE 3amaun  anreOpanveckKuM CIocoboM ¢
HOMOULIBIO COCTaBJIEHUS YPAaBHEHUsI WJIM CUCTEMBI JBYX YPAaBHEHHUU C
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ABYMSI IE€PEMEHHBIMU.

IlpoBoauThs npocTeie ucciae10BaHusl YPaBHEHUN U CUCTEM
YpaBHECHHH, B TOM YHCJIIE C IPUMEHEHUEM IpapUIeCKUX MIPEICTaBICHUHN
(ycTaHaBimBaTh, HWMEET JIH YpaBHECHHE WM CHUCTEMa ypaBHCHHU
peILIeHus, eCIU UMEET, TO CKOIBKO, H TIP.).

Pemars nuHENHBbIE HEpPAaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA;
H300pakaTh PCIICHUE HEPABEHCTB Ha YHCJIOBOM IMPSMOM, 3alMCHIBATH
pelIeHrEe C ITOMOIIbIO CHMBOJIOB.

Pemarp CUCTEMBI JUHEWHBIX HEPAaBEHCTB, CUCTEMBI
HCPABCHCTB, BKJIFOYAIOIIUEC KBaJ[paTHOC HEPABCHCTBO, HW300pakaTh
pelIeHrue CUCTEMbl HEPABEHCTB Ha YHCJIOBOW NOpsIMOI, 3allMChIBaTh
pelIeHUE C TTOMOIIBIO CUMBOJIOB.

HWcnonp3oBaTh HEpaBEeHCTBA IMPU  PEIICHUU  PA3TUUYHBIX
3ajJ1a4.

OyHKIUHU

PacnosnaBath (QyHKIHMH W3YyYCHHBIX BHAOB. lloka3bIBaTh
CXEMaTHYECKH PACITOJIOKCHUE Ha KOOPAMHATHOHN IUIOCKOCTH TpadUKOB

GyHKIHHA Bnﬂa:y:kx,y:kx+b,y=§,y:ax2+ bx + cy=x%y

= +x ,y = ¥ | B 3aBUCMMOCTH OT 3HA4€HUH KOI()(PUUMEHTOB;
ONHNCHIBATh CBOWCTBA (DYHKITUH.

Ctpoursb u n3o0paxxaThb CXEeMaTHUYECKHU rpadukn
KBaJIpaTUIHBIX

(yHKIIMH, OonMCHIBaTh CBOMCTBA KBAAPATUYHBIX (QYHKIHUH IO
uX rpadukam.

Pacno3naBath KBampaTHYHyrO GyHKOHIO 10 (dopmylre,
MIPUBOAUTH MTPUMEPHI KBAAPATUIHBIX (PYHKIMH U3 pealbHOM KU3HH,
$HU3UKH, TEOMETPHUH.

Apudmernyeckas U reoMeTpudecKas IpOrpeccuu

PacriozHaBath  apudMeEeTHUYECKYI0 M  T'€OMETPHUYECKYIO
IPOrPpEeCcCHHU IIPHU Pa3HBIX CHOCO0AaX 3aJaHUs.

BEITOTHATE BBIYUCICHUSI C HUCIIOJIB30BaHUEM (OPMYJ N-TO
wieHa apu@MEeTHYEeCKOW M T'€OMETPHUYECKON IPOrpeccHuii, CyMMbI
NEPBBIX N YICHOB.

MN300pakaTh 4YiIEHBI MOCJIEIOBAaTEIbHOCTH TOYKAMH Ha
KOOPJAMHATHOM INIOCKOCTH.

Pemrats 3a1a4u, CBSI3aHHBIC c YHUCIOBBIMH
ITOCJIEJOBAaTEIbHOCTSAMH, B TOM YHCJE 3aJa4d U3 pealbHOH XHU3HU (C
HCITOJIb30BAHUEM KAJIBKYJISITOPA, HU(POBBIX TEXHOJIOTHH ).

INTAHUPYEMBIE TIPEJIMETHBIE PE3VJIBTATBI OCBOEHHSA KYPCA
«TEOMETPUSI»

(ITO TOOJAM OBYYEHI)

OcBoenue yuebHOro Kypca «l'eomeTpus» Ha ypoOBHE
OCHOBHOTO 0011ero obpasoBaHusi JOJDKHO oOecrnednBaTh HOCTHIKEHHUE
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CIeAyromux nNMpeaMEeTHbIX 06paBOBaTCJ'ILHLIX PE3yJIbTATOB!

Pacno3naBathb U3y4YE€HHBIE reOMETPUYECKHE urypsr,
ONpeNeAThUX B3aNMHOE PAaCIOJIOKEHUE, N300pakaTh T€OMETPUIECKHUE
(urypsl; BBITOJIHATH YEPTEXKU IO YCIOBHUIO 3anadu. M3mepsTs
JIMHEWHBIE U YIIOBbIE BEJIMYMHBIL. Pemares 3aauy Ha BBIYUCIIEHUE JIJIMH
OTPE3KOB M BCINYUH YIJIOB.

Jlemats rpyOyrO OIICHKY JIMHCHHBIX M YIJIOBBIX BEJIIUYUH
MIPEeJIMETOB B pEAILHON J>KU3HHU, pPa3MEPOB NPHUPOJHBIX OOBEKTOB.
Paznuyats pazmMepbl 5TUX OOBEKTOB MO MOPSIAKY BEJIIMYHUHBI.

CTpouTh 4epTeXKU K TEOMETPUUECKUM 3aJ[a4aM.

ITons30BaThest NpHU3HAKAMH  PaBEHCTBA  TPEYrOJIBHUKOB,
HCITOIB30BATh MPU3HAKU M CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJHLHUKOB
IpU PEelIeHUH 3a/1ad.

ITpoBoauThs JIOTMYECKHE PACCYKIEHUSI C HCIOIb30BaHUEM
Te€OMETPUUYECKHUX TEOPEM.

ITonp3oBaThCcsl OpHU3HAKAMH  PABEHCTBA  MOPSIMOYTOJBHBIX
TPEYTrOJIbHUKOB, CBONCTBOM MEJIHAHbI, MPOBEAEHHON K THUIOTEHY3E
OpPSAMOYTOJIBHOIO TPEYTOJIBbHHUKA, B PEIIEHUH I'€OMETPUYECKNX 3a1a4.

OmnpenensiTh MapajyIeIbHOCTh IIPSIMBIX C ITIOMOIIBIO YTJIOB,
KOTOpble oOpa3zyeT ¢ HHUMH cekymas. OnpenensiTh NapajlileIbHOCTh
OpsIMBIX C MMOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYUEK OJAHOU IpsIMON
0 TOYEK APYroi NPsSIMOM.

Pemats 3ay1aun Ha kieTdyaToil Oymare.

HpOBO)J,I/ITI) BBIUUCIICHHUA U HAXOAUTHh YHCJIIOBBIC U 6yKBeHHI)Ie
3HAUEHUS yIJIOB B TEOMETPUUYECKHUX 3aJadaxX ¢ UCHOJIb30BAHUEM CYMMBI
YIJIOB  TPEYroAbHUKOB W  MHOTOYTOJBHHMKOB, CBOMCTB  YIJIOB,
00pa30BaHHBIX MpPHU I[EPECEUEHUN [JBYX IapauIeJIbHBIX HPSMBIX
cekyuell. Penrate npakTuuecKkue 3ajlauu Ha HAXOXKIEHUE yIrIIOB.

Brnaners moHATHEM Te€OMETPHUUECKOrO MECTa TOYEK. Y METh
onpenesaTb OUCCEKTPHUCY Yyrila W CEpeAUHHBIH NEepHeHANKYISIP K
OTpPE3Ky KaK F€OMETPUUYECKHUE MECTa TOUEK.

DopmysIMpoBaTh ONPENECIECHUsS] OKPYKHOCTH U KPyTa, XOPIbl U
AuaMeTpa OKpY)KHOCTH, ITOIb30BaThCs MX CBOWCTBaAaMH. YMETh
OPUMEHSITh TH CBOWCTBA NPU PELIEHUH 3a0a4.

Bragerer noHsTHEM ~— ONMCAaHHOW  OKOJIO  TpPEeyroJbHUKa
OKPY’>KHOCTH, YMETh HaxoiAuTh ¢& ueHtp. llomp3oBaThCcst ¢dakTamu o
TOM, 4TO OMCCEKTPHCHI YIJIOB TPEYyrOJbHHKaA IIEPECEeKAIOTCsl B OIHOM
TOYKEC, MU O TOM, 4YTO CCPCAMHHBIC TCPHNCHAUKYIAPBI K CTOpOHaAM
TpPEyToJIbHUKA IIePECEKal0OTCs B OJTHOM TOUKe.

Brnaners NOHATHUEM KacaTeJIbHOU K OKpY>KHOCTH,
MOJIb30BAaThCA TEOPEMONl O MEePHEeHAMKYJSIPHOCTH KacaTeJIbHOW U
panuyca, IpoBeIEHHOIO K TOUKE KacaHUs.

ITons3oBaThCH OpOCTEUIIIUMU reoMeTpUYECKUMU
HEpaBE€HCTBAMU, HOHUMATh UX HIPAKTUUECKUNA CMBICII.

34



HpOBO,Z[I/ITB OCHOBHBIC TCOMCTPHUYICCKHUC NOCTPOCHUS (&
IIOMOLIBIO ITUPKYJIA U JIUHEUKH.

PacnozHaBaTh OCHOBHBIE BHIBI YETBIPEXYTOIBHUKOB, HX
DJIIEMEHTHI, MOJIb30BaThCS ux CBOMCTBAMH npu peneHun
reOMETPUYECKHX 3a1ad.

IIpumensTs CBOMCTBA  TOYKH epeCceYCHUsA MearuaH
TpeyrojibHUKA (IIEHTpa Macc) B pELICHNUH 3a7ad.

Bragers nonAaTHEM CpelHEH JIMHUM TPEYroJbHUKA U
Tpameuuu, MPUMEHSITh UX CBONWCTBA MpPU PEUICHUH T'€OMETPUUYECKUX
3agau. Ilonw3oBarbest  Teopemon — Pameca U TEOpeMOM O
NpPONOPIUOHANIBHBIX  OTpe3KaX, MPUMEHsITh HUX I  peLIeHUs
OpPaKTUYECKHUX 3a/Jad.

I[TpuMeHsTh NpPU3HAKKW TOJOOUSI TPEYTrOJILHHUKOB B pEIICHUU
reoOMEeTPUYECKHX 3a]ad.

ITonb3oBaTbhCs TeopeMou IMTudaropa ISt pemexust
FeOMETPUYECKUX M TpaKTUdecKux 3anad. CTpouTb MaTeMaTH4eCKYIO
MOJ€EJIb B MPaKTHUYECKHUX 3a4a4aX, CAMOCTOSITENbHO IEJIaTh 4EpPTEXK U
HaXOAHUTh COOTBETCTBYIOIIUE NIJIUHBI.

Brnaners MOHATHSMH CHHYCa, KOCHHYCa M TaHI€HCa OCTPOTO

yria  IOpsSMOYTOJBbHOrO  TpeyroiabHuKa. Iloibp3oBaTbcsi — ATHMU
MMOHSATHUSAMH JUISL PELICHUS IPAKTUYECKUX 3a7ad.
Breruncnsate (pa3nmUYHBIMHA criocobammn) IIoIIaab

TPEYrojibHUKA W TIJIOMIAJAA MHOTOYTOJbHBIX (GUryp (ITONB3ysCh, TIC
HEOOXO0JUMO, KaJIbKyJSITOpOM). IIpuMeHsITh NonydyeHHblE yMEHHUs B
IMPAaKTUYECKUX 3a7adax.

Biiagerp TOHATHSIMHU BIIMCAHHOTO M IEHTPAJIbHOIO yIJia,
HCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YTJax, yrjlax MEXAY XOpAaMH
(cexymmMH) M yrie MeXJy KacaTeJIbHOW W XOpAOW IpH pelieHUH
TeOMETPUYECKHUX 3a]ad.

Bragerp  NOHATHEM  OINKMCAaHHOIO  YeTHIPEXYTrOJIbHHKA,
MIPUMEHSATH CBOVMCTBAa ONHCAHHOTI'O YETBHIPEXYTOJbHUKA IPH PELICHUU
3azadq.

IIpuMeHsITh NHONyYeHHBIC 3HAHUS Ha IPAKTHKE — CTPOMTH
MaTeMaTH4eCKHe MOICNH U1 3ajad pealbHOW JXU3HH M IPOBOIUTH
COOTBETCTBYIOIIME  BBIYMCICHHS C NPUMEHEHHEM IIOJoO0Hus |
TPUTOHOMETPUH (TOJIB3YSICh, TA€ HEOOXOIMMO, KaJbKYIISITOPOM).

3HaTh TPUTOHOMETPUYECKHE (YHKIHMU OCTPBIX  YIJIOB,
HaxXOJUTh C UX IOMOIUBID PpPa3JIMYHBIC SJIEMEHTHl MPSIMOYIOJIBHOI'O
TPEyroJbHUKA («pemenue IPsIMOYT'OJIbHBIX TPEYTOJIBLHUKOBY).
Haxonute (Cc HOOMOIIBIO KaJbKYJISITOpa) JAJIWHBI W YIJbl IS
HETaOJINYHBIX 3HAYCHUH.

ITonp3oBaTbcst  ¢opMyJlaMH  TIPUBEJIEHUS W OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKJIECTBOM [UISI HAXOXKJAEHUS COOTHOIIEHUM
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MEXJy TPUTOHOMETPHYSCKUMHU BEJIMYMHAMH.

Hcrionp30BaTh  TEOPEMBI CHHYCOB H  KOCHHYCOB  JUIS
HAXOXIACHUS PpPa3JIMYHBIX DJJIEMEHTOB TPEYrOJIbHHUKA («pelIeHHe
TPEYTrOJILHUKOB»), NPUMEHSITh HMX IIPH PEUICHHH TI'€OMETPUYECKUX
3azadq.

Bmagers MOHATHSIMHA npeobpa3zoBaHUs nomoousi,
COOTBETCTBEHHBIX DIIEMEHTOB T10JI00HBIX ¢uryp. Ilosb3oBarbes
CBOMCTBaMH 1OJIO0US TIPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCISTH JIJIUHBI
M HaxXOJHTh yIJIbl y MON00HBIX Guryp. [IpumMeHsaTs cBoiicTBa mogoous B
MMPaKTHYECKUX 3aaadax. Y METhb NMPUBOJIUTH IPUMEPHI MOJOOHBIX QUryp
B OKPY’KaIOIllEM MHUpE.

ITonp30BaThbCs TEOPEMaMH O MPOW3BEICHUHU OTPE3KOB XOPJ, O
ITPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

ITonp30BaTbCs BEKTOPAaMH, ITOHMMATh WX T'€OMETPUYECKHH U
bu3HYEeCKUN CMBICI, NPUMEHSITh UX B PEUICHUH I'C€OMETPHYCCKUX H
dbusmyeckux 3amad. [IpUMEHSTH CKaJspPHOE IPOU3BEICHHE BEKTOPOB
JUTSL HAXOXKACHUS JUIMH U yTIIOB.

ITonp30BaTHCSI METOIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTh
€ro B PELICHUH T'€OMETPUUYECCKUX M NPAKTHYSCKUX 3a1a4.

BraneTs MOHATHUSAMH IMPABUIBHOTO MHOTOYT'OJIBHHUKA, JJIWHBI
OKPYXHOCTH, AJIWHBI IYTH OKPYXHOCTH W paJMaHHOH Mephl yria,
YMETh BBIUHMCIATH IUIOMIaAb Kpyra u ero dacreil. IIpumeHsars
[MOJIyYCHHbIE YMCHHUS B MPAKTUYCCKUX 3a7a4ax.

Haxonute ocu (Myi 1EHTPBI) CUMMETpUU GUTYDP, IPUMEHSITH
JBHYKEHHUSI MIJIOCKOCTH B IIPOCTEHIIINX CIIydasiX.

IIpuMeHsITh IOJIydeHHBbIE 3HAHUSI Ha IPAaKTUKE — CTPOUTH
MaTeMaTH4YeCcKHe MOJEIN JUIS 3aJad peajbHOW >KU3HM M IPOBOJUTH
COOTBETCTBYIOIIME  BBIYMCJICHHUSI C IIPUMEHEHHEM II0J00usi U
TPUTOHOMETPUYECKNX  (GYHKIHH  (MMOdB3ysACh, Tae HeoOXO0INMO,
KaJIBKYJIITOPOM).

[INTAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHUS KYPCA
«BEPOSTHOCTb U CTATUCTHUKA» (ITO TOAAM OBYUEHUS)

IIpenmeTHBIE pe3yibTaThl OCBOCHUS Kypca «BeposTHOCTB
CTaTHCTHKa» B 7—9 Kjaccax XapaKTEepHU3YIOTCS  CJICAYIOIIUMU
YMEHUSMHU.

Yurate wHGOpPMAIUIO, IPEACTABICHHYIO B TaOiWIax, Ha
aparpamMMax; IIpeACTaBiIATh JOaHHbIE B BUAE TaOJHL, CTPOUTH
auarpaMMbl (CTOIOMKOBBIE (CTOJIOUATBIE) M KPYTOBBIE) IO MacCHUBAM
3HA4YCHUM.

OnuchiBaTh W  HMHTEPIPETUPOBATH pEajbHbIE YHUCIOBBIC
JlaHHBIC, TIPEJCTaBJICHHBIC B TA0JNIIaX, Ha JUarpaMmax, rpadukax.

Hcnonp3oBaTh s ONWUCAaHWUS JAaHHBIX CTATHCTHYECKHE
XapaKTEepHUCTUKHU: CpelHee apudMeTHIecKoe, MeJruaHa, HanOoIblliee
M HauMEHbIIIee 3HA4YCHHUs, pa3Max.
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HNmers mpencraBiieHHe O CIydallHOM M3MEHYMBOCTH Ha
nmpuMepax LeH, GU3NIECKUX BEJINYNH, aHTPOIIOMETPUUECKUX TaHHBIX;
UMETh NPEJICTABICHUE O CTATUCTUYECKON YCTOMYHMBOCTH.

3BnekaThb " npeoOpa3oBbIBATH uH}popMaIuro,
OPEACTAaBICHHYIO B BHAE TaOIHUIl, JUarpaMM, rpauKoB; IIPEACTaBISATH
JaHHBIC B BHJE TaOIUI], AUarpamMm, rpaduKos.

OnuckiBaTh JaHHbIC c MTOMOIIBIO CTaTUCTUYECKHUX
mokazaTeJjie: CcpeJHUX 3HaYeHUHW U Mep pacceuBaHus (pazmax,
JAUCTIEPCHUSI U CTAaHAAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOTHI YMCJIIOBBIX 3HAYESHUH M 4aCTOTHI COOBITHH,
B TOM YHCJIC MO pe3yJibTaTaM U3MEPCHUN U HAOJIIOJCHUN.

HaxonuTe BEpOsSITHOCTH CIIY4alHBIX COOBITHI B OIBITaX, 3Has
BCPOSITHOCTH DJIICMCHTAPHBIX COOBITHI, B TOM 4YHCJIC B OIBITaX C
PaBHOBO3MOXXHBIMHU 3JIECMECHTAPHBIMU COOBITHUSIMH.

Hcmonp3oBaTh rpaduUuecKue MOICIH: JNCPEBO CIYYaHHOTO
SKCIEPUMEHTA, TUarpaMMbl DHiepa, 4YMciioBasi npsimMasi.

OmnepupoBaTh TOHATHSIMH: MHOXECTBO, ITOAMHOXECTBO;
BBIIIOJTHATE ONEpanyui HaJ MHOXXECTBaMH: OObeINMHEHUE, IepeceUcHIE,
JONOJHEHUE; NEPEYUCIATH JIEMEHTBl MHOXXECTB; IIPUMEHSITh CBOMCTBA
MHOECTB.

Hcmonp3oBaTh rpaduyecKkoe IPEeACTaBICHHE MHOXECTB |
CBsI3el MEXXJIy HUMHU MJIsI OITMCAaHUsI TIPOIECCOB U SIBJICHUI, B TOM YHCJIE
IpU PEUICHUU 3aJad U3 JAPYTUX y4EOHBIX MPESIMETOB U KYPCOB.

WM3BnekaTthb u npeoOpa3oOBLIBATh uH(pOpPMAIHIO,
MHPEICTABIICHHYIO B Pa3JIUYHBIX UCTOYHUKAX B BHUAC TAOJIUIl, UArpamMm,
rpauKoOB; TIPEJCTABIATH JAaHHBIC B BHAC TaOJUIl, JgUarpamm,
rpauKoB.

Pemate 3amaum opraHuM3OBaHHBIM IIEPEOOPOM BapHAHTOB, a
TaK>Xe C UCIIOJTb30BaHUEM KOMOWHATOPHBIX IIPABUJI U METOJIOB.

Hcnonp30BaTh onucaresibHbIE XapakKTEPUCTUKU JIJISI MAaCCUBOB
YHCJIOBBIX JAaHHBIX, B TOM YHCJIE CpPEeJHHUE 3HAYEHUs] U MEpPHBI
pacceuBaHusl.

Haxonutp 49acTOTBl 3HAaY€HWHA M YacCTOTHI COOBITHS, B TOM
4ucJie MOJIB3YSICh  pe3yJbTaTaMM  HOPOBEAEHHBIX U3MEPEHUH WU
HaOTIOIEHUA.

HaxoauTh BEpOSITHOCTH CJIy4ailHbIX COOBITHH B H3yYEHHBIX
OTIBITaX, B TOM YHCJIE B OMBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMU, B CEpUSX HCHBITAHWN O IIEPBOTO YycCIieXa, B CEPUIX
ucnblTaHui bepnynnm.

WNmers mnpencraBieHHe O CIydaWHOW BeJIUMYHMHE U O
pacrpejieieHuu BEpPOSITHOCTEH.

HNmeTp mpencTaBiICHHE O 3aKOHE OONBIIHX YHCEI KaK O
OPOSIBICHUU 3aKOHOMEPHOCTHU B CJIy4YallHOW HU3MEHYHMBOCTU U O POJIH
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3aKOHA OOJILIINX YHCEI B opuponac u O6H_IGCTBC.
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TEMATUYECKOE TJIAHUPOBAHUE YUYEBHOTO TPEJIMETA «MATEMATHKA»
(IO TOJIAM OBYYEHMNS)

5 KJIACC
Ne HavnmeHoBaHUEe KosinyecTBOo 4yacoB | JekTpoHHbIE (UPPOBLIE)
n/n pas/iesioB U TeM Bcero|KontposbHbie|[IpakTudeckue o6pasoBaTesibHbIE PECYPChI
porpaMMbl paboThbI paboThbI
1 |[HaTypasibHble yucia. 43 1 [[BubanoTeka LIOK
JlelicTBUSA C https://m.edsoo.ru/7f4131ce]]
HaTypaJibHbIMH
YUCJIaMHU
2 |[HarnspHas reoMeTpus. | 12 2 [[BubanoTeka LIOK
JIMHMU Ha MJIOCKOCTH https://m.edsoo.ru/7f4131ce]]
3 ||O6piKHOBEHHBIE Apo6OU || 48 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f4131ce]]
4 |HarnsigHast reometpusd. | 10 1 [[BubanoTeka LIOK
MHOTOoyro/JIbHUKH https://m.edsoo.ru/7f4131ce]]
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https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

Ne HaumeHoBaHue KosnnyecTBo 4yacoB | JJIeKTpOHHbIE (LIUdpOBLIE)
n/m pas/iesioB U TeM Bcero|KontposbHbie|[paktudeckue o6pasoBaTesIbHbIE PECYPChI
porpaMMbl paboThbI paboThbI
5 | [decaTuyHble ApobU 38 1 [[BubaunoTeka JOK
https://m.edsoo.ru/7f4131ce]]
6 |[Harnsgpnas reomerpus. | 9 1 [[BubaunoTeka LJOK
Tena u purypsl B https://m.edsoo.ru/7f4131ce]]
IPOCTPAHCTBE
7 |[lloBTOpeHuUe U 10 1 [[BubsaunoTeka JOK
0606111eHHE https://m.edsoo.ru/7f4131ce]]
OBILLEE KOJIMYECTBO 170 4 4
YACOB I10 [TPOT'PAMME
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6 KJIACC

Ne ||HauMeHOBaHue pa3/ieJioB U KosimyecTBO YacoB | nekTpoHHbIE (1UPpPOBLIE)
n/m TEM MPOTPAMMbI Bcero||KonTposbubre|[lpaktayeckue o6pa3oBaTebHbIE PECYPCHI
paboThI paboThI
1 |HaTypanbHble yncaa 30 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f414736]]
2 |HarnsgHas reoMmeTtpus. || 7 [[BubaunoTeka JOK
[IpsiMble Ha MJIOCKOCTH https://m.edsoo.ru/7f414736]]
3 ||Apobu 32 1 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f414736]]
4 |Harsnsgpanas reometpus. || 6 1 [[BubsaunoTeka JOK
CuMMeTpus https://m.edsoo.ru/7f414736]]
5 |[BblpaxkeHus c 6yKkBamMu || 6 [[BubanoTeka LLOK
https://m.edsoo.ru/7f414736]]
6 |[HarnsgHasi reomeTrpus. | 14 1 1 [[BubanoTeka LIOK
®urypbl Ha MIIOCKOCTHU https://m.edsoo.ru/7f414736]]
7 | [losoXuTesbHbBIE U 40 1 [[BubanoTeka LIOK

OTpHULaTEJIbHbIE YHUCJIA

https://m.edsoo.ru/7f414736]]
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Ne ([HauMeHOBaHUe pa3ziesioB U KosinuecTBo yacoB | sekTpoHHbIE (1UPPOBHIE)
n/n TeM MPOTrpPaMMbl Bcerol|[KonTpouibubie|[[lpaktiyeckue 06pa3oBaTesibHbIE PECYPChI
paboThl paboThI

8 |llpexncraBsieHue 6 1 [[BubaunoTeka JOK
JIAaHHBIX https://m.edsoo.ru/7f414736]]

9 |[HarnsagHas reomerpus. | 9 1 [[BubaunoTeka LJOK
®uryphbl B https://m.edsoo.ru/7f414736]]
IPOCTPAHCTBE

10 |loBTOpEHUE, 20 1 [[BubanoTeka LIOK
0600611IeHHE, https://m.edsoo.ru/7f414736]]
cucTeMaTu3anus

OBILIEE KOJIMYECTBO 170 5 5

YACOB I10 [TPO'PAMME
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TEMATHYECKOE INIAHUPOBAHUE YUEBHOI'O KYPCA «AJITEBPA»
(II0 TOIAM OBYUEHUSI)

7 KJIACC
Ne HavMeHoBaHUe KosinyecTBO 4acoB ‘ JieKTpoHHbIEe (LIUPpPOBbIE)
n/m| pasjesoBUTEM |Bcero KouTposibHble | [IpakTHYeckHe obpa3zoBaTesibHble PECYPChI
porpaMMmbl paboThI paboThI
1 |Yucnawu 25 1 [[BubaunoTeka JOK
BbIUMCJIEHUSI. https://m.edsoo.ru/7f415b90]]
PanpioHasibHbIE
qyucsaa
2 ||Anrebpanyeckue 27 1 [[BubaunoTeka JOK
BbIpaKEHHUS https://m.edsoo.ru/7f415b90]]
3 ||YpaBHeHusd U 20 1 [[BubanoTeka LIOK
HepaBeHCTBa https://m.edsoo.ru/7f415b90]]
4 |[KoopauHaThl U 24 1 [[BubaunoTeka JOK
rpaduku. PyHKINHU https://m.edsoo.ru/7f415b90]]
5 |l[loBTOpEHHE U 6 1 [[BubaunoTeka LIOK
060011eHHE https://m.edsoo.ru/7f415b90]]
IOBILEE KOJIMYECTBO || 102 || 5 [ 0 [ |
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90

Ne HaumeHoBaHue ’ KosnnyecTBo 4yacoB ‘ JJIeKTpOHHbIE (LIUPOBHIE)
n/n||  pasjesoBUTeM  |Bcero KouTponbHble || [IpakTHYecKye o6pasoBaTesibHbIE PECYPChI
[porpaMMbl paboThbI pa6oThbI
[UACOB I10 TPOTPAMME | [ [ [
8 KJIACC
Ne HaumeHoBaHue | KonnyecTBo 4yacoB ‘ JyieKTpoHHbIE (LIMdpOBLIE)
n/n| paszaenoBUTeM |Beero KouTposbHbie || [IpakTudeckue o6pa3oBaTesIbHbIE PECYPChI
porpaMMbl paboThbI paboThbI
1 |Yucnawu 15 [[BubauoTeka [JOK
BbIYUCJIEHUS. https://m.edsoo.ru/7f417af8]]
KBazspaTHble KOpHU
2 |HYucnawu 7 [[BubauoTeka [JOK
BbIYUCJIEHUSI. https://m.edsoo.ru/7f417af8]]
CTeneHb C 1eJ1bIM
NI0Ka3aTeseM
3 ||Anrebpauyeckue 5 1 [[BubauoTeka [JOK
BbIpAXKEeHUS. https://m.edsoo.ru/7f417af8]]
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Ne HaumeHoBaHue KosnnyecTBo 4yacoB JyieKTpoHHbIE (LM POBLIE)
n/m| pasjiesoB U TeM |[Beero KouTposbHbie || [IpakTudeckue o6pa3oBaTesIbHbIE PECYPChI
porpaMMbl paboThbI paboThbI

KBazgpaTHbI
TpEX4IeH

4 ||Anrebpauyeckue 15 1 [[BubaunoTeka LIOK
BbIpaXKEHMUSI. https://m.edsoo.ru/7f417af8]]
Anrebpaunyeckas
Jlpo6b

5 |YpaBHeHHuA U 15 1 [[BubanoTeka HOK
HepaBeHCTBa. https://m.edsoo.ru/7f417af8]]
KBazpaTHble
ypaBHEeHHUs

6 |YpaBHeHHUA U 13 [[BubanoTeka [JOK
HepaBeHCTBA. https://m.edsoo.ru/7f417af8]]
CucreMsl
ypaBHEHUH

7  |YpaBHeHud U 12 1 [[BubanoTeka LHOK

HEpPaBEHCTBA.

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

Ne HaumeHoBaHue KosnnyecTBo 4yacoB ‘ JyieKTpoHHbIE (LM POBLIE)
n/m| pasaenoBUTeM |Beero KouTposbHbie || [IpakTudeckue o6pa3oBaTesIbHbIE PECYPChI
porpaMMbl paboThbI paboThbI
| ‘HepaBeHCTBa H H
8 || PyHKUMU. 5 [[BubanoTeka LHOK
OcHOBHbIE TOHATHUSA https://m.edsoo.ru/7f417af8]]
9  |®yHKUMU. 9 [[BubanoTeka LIOK
YucsoBble GYHKIIUU https://m.edsoo.ru/7f417af8]]
10 |(lloBTOpEHUE U 6 1 [[BubauoTeka [JOK
060061eHNE https://m.edsoo.ru/7f417af8]]
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 [TIPOTPAMME
9 KUIACC
Ne HanMeHoBaHue | KosnuectBO 4acoB JnekTpoHHbIE (1UPpPOBLIE)
n/m pasziesioB U TeM Bcero| KouTposbHbre [paKTHYeCKHe o6pa3oBaTesbHbIEe PeCyPChI
porpaMMbl paboThl paboThl
1 |Yucnawu 9 [[BubaunoTeka JOK
BbIUKCJIEHUS. https://m.edsoo.ru/7f419d08]]
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Ne HaumeHoBaHue KosinuecTBO 4acoB JyieKTpoHHbIE (IUPPOBHIE)
n/m pasziesioB U TeEM Bcero|| KonTposbHbre [lpakTHYeCKHE ob6pa3oBaTesibHbIE PECYPChI
IpOrpaMMbl paGoThI paGoThI
JleficTBUTe/IbHbIE
qyucsia
2 |YpaBHeHUA U 14 1 [[BubanoTeka LLOK
HepaBeHCTBa. https://m.edsoo.ru/7f419d08]]
YpaBHeHUs C OJHOHU
nepeMeHHOH
3  ||YpaBHeHusd 1 14 1 [[BubanoTeka LIOK
HepaBEeHCTBA. https://m.edsoo.ru/7f419d08]]
CucreMbl ypaBHEHUH
4  |YpaBHeHuS U 16 1 [[BubaunoTeka LJOK
HepaBeHCTBa. https://m.edsoo.ru/7f419d08]]
HepaBseHcTBa
5 ||PyHKIUM 16 1 [[BubanoTeka LLOK
https://m.edsoo.ru/7f419d08]]
6  |YucsoBble 15 1 [[BubanoTeka LIOK
MOC/eJ0BATENbHOCTH https://m.edsoo.ru/7f419d08]]
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JnekTpoHHBIE (LUPPOBbIE)

Ne HanMeHnoBanune KosinuectBO 4acoB
n/m pasziesioB U TeEM Bcero|| KonTposbHbre [lpakTHYeCKHE ob6pa3oBaTesibHbIE PECYPChI
IpOrpaMMbl paGoThI paGoThI

7 |[loBTOpEHME, 18 1 [[BubaunoTeka JOK
0606111eHHE, https://m.edsoo.ru/7f419d08]]
cucreMaTusanuusd
3HAHUM

OBIIEE KOJIMYECTBO 102 6

YACOB I10 [TPOT'PAMME

TEMATHYECKOE INTAHUPOBAHUE YYEBHOT' O KYPCA «'EOMETPUSA»

(110 TOIAM OBYUEHUSI)

7 KJIACC
Ne HaumeHoBaHue KosinyecTBOo 4acoB ‘ JekTpoHHbIE (IUPPOBLIE)
n/mj| pasienoBUTEM (Beero KoHTpoJibHble || [IpakTHYecKHe obpa3oBaTesibHble PECYPChI
IporpaMMbl paboThbl pa6oThbl
1 |lpocrenmune 14 [[BubaunoTeka JOK
reoMeTpHyYecKue https://m.edsoo.ru/7f415e2e]]
burypsl u ux
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Ne HaumeHoBaHue KosnnyecTBo 4yacoB JJIeKTpOHHbIE (LU POBLIE)
n/n|| pasgenoBUTeM |[Beero KouTposbHbie || [IpakTudeckue o6pa3oBaTeJibHbIe PECYPCHI
[porpaMMbl paboThbI paboThI
CBOMCTBa.
U3mepenue
reoMeTpUYEeCKHUX
BEJIMYUH
2 | TpeyrosibHUKH 22 1 [[BubanoTteka LIOK
https://m.edsoo.ru/7f415e2e]]
3 |[llapannenbHble 14 1 [[BubanoTeka LIOK
npsiMble, CyMMa https://m.edsoo.ru/7f415e2e]]
YTJIOB TPeyroJibHUKA
4  ||OKpy>KHOCTB W KpyT. | 14 1 [[BubanoTeka LIOK
['eomeTpuyeckue https://m.edsoo.ru/7f415e2e]]
OCTPOEHHUS
5 |[[loBTOpEHUE, 4 1 [[BubanoTeka LIOK
0606111eH1 e 3HAHUH https://m.edsoo.ru/7f415e2e]]
OBLIEE KOJIMYECTBO 68 4 0

YACOB I10 ITPOI'PAMME
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8 KVIACC

Ne HaumMeHoBaHuUe KonnyecTBo yacoB ‘ JsiekTpoHHbIE (UPPOBLIE)
n/n| pasjenoB U TeM |[Beero KouTposbHble || [lpakTrueckue obpa3oBaTesibHbIE PECYPChI
porpaMMbl paboThbI paboThbI
1 |YeTbipéxyrosbHuku | 12 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f417e18]]
2 |Teopema ®anecau 15 1 [[BubaunoTeka JOK
Teopema o https://m.edsoo.ru/7f417e18]]
MPOTNOPIMOHATbHBIX
OTpe3Kax,
IO 00HBIE
TPEYTrOJbHUKHU
3 |[[lnowmaak. 14 1 [[BubanoTeka LIOK
HaxoxeHue https://m.edsoo.ru/7f417e18]]
monaen
TPEYTrOJIbHUKOB U
MHOTOYTOJIbHBIX
buryp. [lnomanu
noA06HBIX GUTYP
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HaunmeHoBaHue
pa3ziesioB U TeEM
IpOrpaMMbl

KosimuecTBO 4YacoB

Bcero

KoHTpoJsibHBIE
paboThI

[IpakTHUyeckue
paboThl

JJIeKTpOHHbIE (LIUdpOBLIE)
ob6pa3oBaTeJsibHble PeCypChl

Teopema [ludaropa
Y Havaja
TPUTOHOMETPHUHU

10

1

[[BubaunoTeka JOK
https://m.edsoo.ru/7f417e18]]

Yranwl B
OKPY>KHOCTH.
BnucaHHbIe U
OoNnUCaHHbIe

4eTbIpEeXyroJIbHHUKHU.

KacaTenbHble K
OKPY>KHOCTH.
Kacanue
OKpYKHOCTeH

13

[[BubanoTeka LIOK
https://m.edsoo.ru/7f417e18]]

[loBTOpEHUE,
060011eH e 3HaHUH

[[BubanoTeka LIOK
https://m.edsoo.ru/7f417e18]]

OBIIEE KOJIMYECTBO
YACOB I10 ITPO'PAMME

68

9 KJIACC
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Ne HaumeHoBaHue | KosinuecTBO yacoB JsekTpoHHbIE (1UPpPOBHIE)
n/m pas/iesIoB U TeM Bcero|| KontposbHrbre [lpakTHYeCKHE o6pa3oBaTesibHbIE PECYPChI
porpaMMal paGoThI paGoThI
1 TpuronomeTtpusi. 16 1 [[BubanoTeka LIOK
TeopeMmbl https://m.edsoo.ru/7f41a12c]]
KOCUHYCOB U
CHUHYCOB. PelieHue
TpPeyroJbHUKOB
2 [IpeobpazoBaHue 10 1 [[BubanoTeka LIOK
0100 Ul https://m.edsoo.ru/7f41al2c]]
MeTpuyeckue
COOTHOILLIEHUS B
OKPY>KHOCTHU
3 BekTopsl 12 1 [[BubaumoTteka LLOK
https://m.edsoo.ru/7f41a12c]]
4 JlekapToBbI 9 1 [[BubanoTeka LIOK
KOOp/IMHATHI Ha https://m.edsoo.ru/7f41a12c]]
IJIOCKOCTH
5 [IpaBU/IbHBIE 8 [[BubanoTeka [IOK
MHOTOYTOJIbHUKH. https://m.edsoo.ru/7f41a12c]]
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Ne
n/m

HauMeHnoBaHue
pa3/zieJioB U TeM
MpOrpaMMbl

KosimuecTBO yacoB

Bcero

KoHTpoJibHBIE
paboThI

[IpakTUyeckue
paboThI

JnekTpoHHBIE (LUPPOBHIE)
obpasoBaTesbHble PeCypChl

J1MHa OKpYy>KHOCTHU
Y IJIOIA/lb KpyTa.
Beruucinenue
Iomagen

JIBr>KeHu st
IJIOCKOCTHU

[[BubaumoTteka LLOK
https://m.edsoo.ru/7f41a12c]]

[loBTOpEHUE,
0606111eHHE,
cUCcTeMaTH3aIus
3HaHUH

[[BubanoTeka LIOK
https://m.edsoo.ru/7f41al2c]]

OBILIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

68
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TEMATHYECKOE INIAHUPOBAHUE YUYEBHOT'O KYPCA «BEPOSITHOCTb I CTATUCTHKA»
(II0 TOIAM OBYUEHUSI)

7 KIIACC

Ne  |[HammeHOBaHHE pa3ieioB U TEM |K0queCTBo 4acoB DnexrpoHHBIE (IU(POBHIC)

/I |[mporpaMMbl Bcero|[Kontporbsre TpakTHaeckie 00pa3zoBaTeIbHEBIE PECYPCHI

paboThI paboThI

1 [IpencraBiaeHue TaHHBIX 7 BBEIUTE 3HAUCHHE |2 [[BubnuroTeka ITOK
https://m.edsoo.ru/7f415fdc]]

2 OrnncaTenbHast CTATUCTHKA 8 BBenuTe 3HaUeHHEe |1 [[brbnmoTeka ITOK
https://m.edsoo.ru/7f415fdc]]

3 CnyuaifHasi ”BMEHYMBOCTh 6 BBeAMTE 3HaueHne (|1 [[Bubnuoreka ITOK
https://m.edsoo.ru/7f415fdc]]

4 Beenenne B Teoputo rpadoB 4 BBEJIUTE 3HAUYCHUE |[BBeauTe 3HaueHue ||[[budnnoreka [IOK
https://m.edsoo.ru/7f415fdc]]

5 BeposTHOCTb 1 yacToTa CIIy4aiiHOTO 4 BBeAMTE 3HaueHue |(1 [[bubnuorexa IIOK

COOBITHS https://m.edsoo.ru/7f415fdc]]

6 O0o00mIeHre, CHCTeMATH3AIHS 3HAHIH 5 2 BBeauTe 3HaueHue ||[[bubmmorexa [IOK
https://m.edsoo.ru/7f415fdc]]

OBIIEE KOJIMYECTBO YACOB I10 34 2 5

I[TPOTPAMME

54



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 KUIIACC

Ne  |[HamMeHOBaHUE pa3/ieiioB U TEM KonnuectBo yacos OnextponHbIe (1I(POBBIE)
/1 |[mporpaMmbl Beero|[Kontposbhbie TpakTHueckie o0pa3oBaTelbHbIE PECYPCH
paboThI paboThI

1 IToBTOpeHue kypca 7 knacca 4 [[bubnuorexa ITOK
https://m.edsoo.ru/7f417fb2]]

2 OrnmmcaTenbHas cTaTuCTHKA. PaccenBanue ||4 [[brbnmoTeka ITOK

JIAHHBIX https://m.edsoo.ru/7f417fh2]]

3 MHoxecTBa 4 [[bubmmorexa IIOK
https://m.edsoo.ru/7f417{b2]]

4 BeposiTHOCTB ciry4aifHOro coOBITHS 6 1 [[Bubmmoreka LIOK
https://m.edsoo.ru/7f417fh2]]

5 Beeaenue B Teopuio rpador 4 [[bubnuoteka ITOK
https://m.edsoo.ru/7f417fb2]]

6 CrygaiiHpIe COOBITHS 8 [[bubnuoTeka ITOK
https://m.edsoo.ru/7f417fb2]]

7 O00011eHNE, CHCTEMATH3aLAs 3HAHUI 4 2 [[brbnmroTexa ITOK
https://m.edsoo.ru/7f417fh2]]

OBIIEE KOJIMYECTBO YACOB I10 34 2 1

[MPOTPAMME
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9 KIIACC

Ne  ||HaumeHoBaHMe pa3fesioB U TEM KonunuectBo yacoB | OnekTpoHHbIe (TUPPOBHIC)
/I ||[IporpamMMel Beero|[Kontponshbie [pakTHaeCKHe 00pa3oBaTeIbHBIE PECYPCHI
paboTHI paboThI
1 IToBTOpeHme Kypca 8 knacca 4 [[Bubnuoreka LIOK
https://m.edsoo.ru/7f41a302]]
2 DneMeHTh KOMOMHATOPUKHI 4 1 [[bubmuroTeka ITOK
https://m.edsoo.ru/7f41a302]]
3 I'eomeTpuyeckas BEpOATHOCTD 4 [[Bubnuorexa [TOK
https://m.edsoo.ru/7f41a302]]
4 Ucnpitanus bepuymu 6 1 [[bubmuroTeka IIOK
https://m.edsoo.ru/7f41a302]]
5 Crygaiinasi BeTHYMHA 6 [[bubnuorexa [JOK
https://m.edsoo.ru/7f41a302]]
6 006001cHIEe, KOHTPOITh 10 1 [[Bubnmorexa [JOK
https://m.edsoo.ru/7f41a302]]
OBIIEE KOJIMYECTBO YACOB I10 34 1 2
[TPOI'PAMME

[OKYMEHT NOANUCAH SI'IEK56'IHOI7I noAnucbo

MYHUUUWNAJIbHOE BFODKETHOE OBLLUEOBPA30BATE/IbHOE 23.09.24 17:29 (MSK) Ceptudukar D39451971619AF0254E4892AAFF7B77C
YUYPEXXAEHWE "KAPMOBCKASA CPEAHAS OBLUEOGPASOBATE/IbHASA

LUKOJIA" YPEHCKOIO MYHULIUMNAJIbHOIO OKPYTA HWXErOPOACKON

OBJIACTH, CvHuoBa TaTbsiHa AHaTonbeBHa, [MpekTop
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