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HOACHUTEJBHASA 3AIIMCKA
Paznen «Aaredpa»

AnreOpa sBisieTCS OJHMM M3 OINOPHBIX KYpPCOB OCHOBHOIO 0OIIero oOpa3oBaHHsA: OHa
oOecreynBaeT U3yyeHUe IPYruxX AUCLUUILIINH, KaK €CTEeCTBEHHO-HAYYHOT0, TaK U TYMaHUTapHOTO
LUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUISl MPOJOJKEHUSI 00pa30BaHUs U B MOBCEAHEBHOM >KU3HU.
PazButne y oOydarommxcss HAyYHBIX MPEJICTABICHUH O TPOUCXOXKICHHUH U CYIIHOCTH
anreOpanuecKkux aOCTpakuui, croco0e OTpaXEHHs MaTeMaTHYeCKOM HayKoW SBICHUH H
MPOLIECCOB B MPUPOJE M OOIIECTBE, pOJIM MaTeMaTH4YeCKOro MOJAEIMPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CHOCOOCTBYET (POPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHSI U KayecTB
MBILIUIEHUSI, HEOOXOJUMBIX Ui aJanTallid B COBPEMEHHOM Iu(poBoM oOmiectBe. M3yueHue
anredpbl obecrieunBaeT pa3BUTHE YMEHUsS HAOII01aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KpUTUYHOCTU MBILUICHHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHU
JEUCTBUSL W BBIBOJABI, (POPMYIHUPOBATh yTBepkiaeHus. OcBoeHune Kypca anreOpsl oOecriedyuBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOYYarolIMXCs: OHU HCIOJIB3YIOT JEAyKTHBHBIE H
WHIYKTUBHBIE pacCcyKJIeHusi, 000OILIeHne M KOHKPETH3aluio, a0CTparupoBaHHWE W aHAJIOTHIO.
OOyuenne anrebpe TMpeArnosaraeT 3HAYUTEIbHBIH OO0OBEM CaMOCTOSITEIBHON NESITEIIbHOCTH
o0yyarommxcsi, IO3TOMY CaMOCTOATEIbHOE peIIeHue 3aJay  SBIETCS  peanusaruen
JeSITEeJIbHOCTHOTO MPUHLKIIA O0YUYEHHUS.

B crpykrype mnporpamMmbl ydeOHOro Kypca «Anredpa» sl OCHOBHOTO OOIIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEp’KaTelbHO-MeToAnuYeckue uHuM: «Yucna u
BBIUHCIICHUS», «AJreOpanuecKkue BBIPAXKCHHUSN», «YPaBHEHHs M HEpaBEHCTBa», «DyHKIUm».
Kaxxnas U3 3THX comepKaTenbHO-METOINYECKUX JIUHUM pa3BUBAETCS HA MPOTSKEHUU TPEX JIET
U3Y4YEeHHs Kypca, B3aUMOJCHCTBYs C IPYyrUMU €ro JUHUIMH. B Xozne n3yyeHus yueOHoOro Kypca
o0Oy4armuMes TPUXOAUTCS TOTUYECKU PACCYkAaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSA3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Anredpay BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4YecKOro oOpa3oBaHUsS U
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIIMMHUCA OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYECKOTO
a3pika. ComepKaTeNIbHON U CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Auredpay sBIseTcs
€ro MHTETPUPOBAHHBII XapakTep.

Copepxanue JIMHUN «Hucnaa U BBIYUCICHUS CIYKUT OCHOBOM /ISl JAJIbHEUILET0 N3YUEHUS
MaTEeMaTHUKHU, CIOCOOCTBYET Ppa3BUTHUIO y  OOydYarommxcs JIOTHYECKOTO  MBIIUICHUS,
(GOpMHUPOBAHUIO YMEHHUS MOJB30BAThCS ANTOPUTMAMH, a TAKKE MPHOOPETECHHIO MPAKTUYECKHX
HaBbIKOB, HEOOXOAMMBIX /JIi MOBCEIHEBHOW XU3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YpPOBHE
OCHOBHOTO 00111er0o 00pa30BaHUs CBA3aHO C PAlMOHAIBHBIMU W HUPPALMOHATIBHBIMU UYHCIAMHU,
dbopMUpOBaHUEM MPECTABICHUN O ACHCTBUTENBHOM 4YMCIe. 3aBepUICHUE OCBOEHUSI YHCIIOBOIA
JMHUHA OTHECEHO K CpelHeMY o01ieMy 00pa30BaHuIo.

Copepxanue JByX anreOpaMdyeckux JHHUM — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y 00YUAIOLIUXCS MATEMaTHUYECKOTO
amnmapara, HeoOXOIMMOro Ui PEeIICHHs 3a7ad MaTeMaTUKH, CMEXKHBIX MPEIMETOB U MPAKTHKO-
OpUEHTUPOBAHHBIX 3ama4y. Ha ypoBHe OCHOBHOro o0ImIero oOpa3oBaHus y4eOHBIM MaTepuan
TPYNOUPYETCS BOKPYT palMOHAJIbHBIX BBIpAXKEHHH. Anredpa JAEMOHCTPUpPYET 3HAuYEHUE
MaTeMaTUKHA KakK si3blKa JUIS MOCTPOCHMSI MaTeMaTHYECKUX MOjeJied, ONMUCaHUsl MPOIECCOB U
SBJICHUW peabHOTO MHUpa. B 3amaun oOydeHust anrebpe BXOIAT TaKXkKe JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO  MBIIIJICHHUS, HEOOXOJUMOro, B YacTHOCTH, Ui OCBOEHHUS Kypca
MH(OPMATUKH, U OBJAJICHUE HaBbIKAMU JAEIYKTUBHBIX paccyxieHuil. [IpeoOpa3zoBanue



CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHUECKOMY
TBOPYECTBY.

Conepxanue  (QyHKUMOHANBHO-rpaMUYeCKO  JIMHUM  HALEJIEHO Ha  IOJIyuyeHHe
o0yyaromMMHUCS 3HAHUN 0 QYHKLHUAX KaK BayKHEHIIEH MaTeMaTHIeCKOW MOJIENH JUIsl ONUCAHUS U
UCCIIEZIOBaHUSI Pa3HOOOpa3HBIX MPOIECCOB W SBICHHM B mpupoie u odmecTtBe. M3yueHue
MaTepuaiia CIOCOOCTBYET pa3BUTHIO y OOYYalOMMXCS YMEHHUS WCIIOJNBb30BaTh pa3lIUYHbIC
BBIPA3UTENIbHBIC CPEJCTBA SI3bIKA MaTEMAaTHKH — CIIOBECHBIC, CHMBOJWYECKHE, Tpaduyeckue,
BHOCHT BKJIaJ B (JOPMHPOBAHHE MIPEJICTABICHUN O POJIM MATEMAaTHKU B Pa3BUTHH LUBUIH3ALNH U
KYJBTYPHI.

CornacHo yuyeOHOMY IIaHy B 7—9 Kilaccax uzydaercs yuyeOHbI Kypc «Anredpar, KOTOpbIi
BKIIIOYACT CIICAYIOIIME OCHOBHBIE pa3ienbl coiepxaHus: «Yucina ©  BBIYUCICHUY,
«AnreOpandecKue BEIPAKCHUS», « YPaBHEHUS U HEPABEHCTBA», « DYHKIIUN.

Ha usyuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 ygaca (3
yaca B HeJento), B 8 kiacce — 102 yaca (3 vaca B Henento), B 9 kiacce — 102 gaca (3 gaca B
HEJIEIII0).



COJEPXAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BHIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEXO] OT OAHON (QopMbl 3amucu Apoleil K
npyroi. IlonsTne panMOHaIBHOIO YKCIIA, 3aIIUCh, CPABHEHUE, YIIOPSAOYMBAHUE PAallMOHAIbHBIX
yucen. Apudmernueckue NEHCTBUS C pallMOHAILHBIMU yuciaMu. Pemenue 3agad U3 peanbHOR
MPaKTUKU HA YacTH, Ha APOOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: OINpeAeTeHHe, IpeoOpa3oBaHe BBIPAKCHHH Ha
OCHOBE OTpeAeNeHHs, 3auch O0NbIINX uncenl. [IponenTsl, 3amuch MPOLEHTOB B BUAE APOOU H
Ipobu B BUE MPOLEHTOB. Tpy OCHOBHBIE 3aJ]auM Ha MPOLIEHTHI, pELICHUE 3a7]a4 U3 PeabHOM
MIPAKTHUKHU.

IIpuMeHeHre NPU3HAKOB JAEIUMOCTH, Pa3I0KECHUE HA MHOKUTENIM HATYPAIbHbIX YUCEIL.

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE MpsiMas U 00paTHas MPONOPLUHOHAIBHOCTH.

AuaredpanyecKue BbIpaKeHUS

[IepemeHHbBIE, YHCIOBOE 3HAYECHHUE BBIPAKEHUSA C MEPEMEHHOW. JlomycTMMbIE 3HAYEHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXJy BEIUYMHAMU B BHUAE (HOPMYIIBIL.
Boruncnenus no gpopmynam. IIpeodbpazoBanre OyKBEHHBIX BBIPAKEHUM, TOXKIECTBEHHO pPaBHbIE
BBIPA)KEHUS, MpaBuiia MpeoOpa3oBaHus CyMM U MPOU3BEJEHUH, MpaBUiia PACKPHITUS CKOOOK U
MPUBEEHUS MMOJAOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

Opnnounenbl 1 MHOrouseHbl. CreneHb MHOrowieHa. Cio)KeHUe, BBIYMTAHUE, YMHOKECHHE
MHOTO4WIEHOB. POpMyJIbl COKPAIIEHHOIO YMHOXEHUS: KBaApaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaApaToB. Pa3nokeHne MHOrO4JI€HOB HA MHOXKHUTEIIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHHUS, MpaBuUia MpeoOpa3oBaHUsl YpaBHEHUS, PAaBHOCUIBHOCTb
YpaBHEHUH.

JInHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOW, YMCJIO KOpPHEH JIMHEHWHOIO YpPAaBHEHWS,
penieHue JIMHEWHBIX ypaBHeHMH. COCTaBI€HHE YpPAaBHEHUM IO YCIOBHIO 3ajnadyu. PemieHue
TEKCTOBBIX 3a/1a4 C [IOMOILbI0 YPaBHEHUI.

JIuHeliHOE ypaBHEHUE C JIByMs NI€peMEHHBIMU UM ero rpadpuk. Cucrema JABYX JMHEHHBIX
ypaBHEHUM C JIByMsI NEpeMEHHBIMU. PellieHue cucTeM YpaBHEHHH CIOCOOOM MOACTaHOBKH.
[IpuMepsl pereHns TEKCTOBBIX 3a4a4 ¢ IOMOLIbIO CHCTEM YPAaBHEHUM.

DOyHKIUH

Koopaunara toukm Ha npsmoil. UucioBble IPOMEXKYTKH. PaccTossHue mexny nByms
TOYKaMH KOOPAUHATHOM IIPSIMOM.

[TpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. AOcuucca M opAMHaTa TOYKU Ha
KOOpAMHATHOW IuiockocTu. [Ipumepsl rpadukos, 3agaHHbIX ¢GopMmynamu. YreHue rpaduxos
peanpHbix 3aBucuMocteidl. [lomstne Qynkumn. [padukx ¢yaxmun. CpoiicTBa (yHKIHUI.
Jluneiinas ¢pynknus, e€ rpaduk. 'padux ¢pynkuuu y = |x|. I'padudeckoe perienne JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHUHBIX YPABHCHUU.

8 KUIACC

Yuciia 1 BHIYUCICHUSA
KBanpaTtHblii kopeHb u3 uucna. llonsarue o0 wuppaumoHasbHOM uyucie. JlecsiTUUHbIE
NpUOIKEHHS UPPAMOHANBHBIX yucenl. CBoWCTBa apupMETHUECKUX KBAPATHBIX KOPHEH U UX



MpUMEHEHHEe K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUH W BBIYUCICHUSAM. JlefCTBUTENbHbIE
qHCIIa.

Crenens ¢ 11eJ1bIM TIOKa3aTesneM U €€ cBoiicTBa. CTaHapTHas 3alKCh YUCia.

AsiredOpanyeckue BbIpasKeHU sl

KBaznpaTHbli TpEXWIEH, Pa3I0KEHUE KBAIPATHOIO TPEXWIEHA HA MHOKHUTEIIN.

Anrebpandeckas JpoOb. OCHOBHOE CBOWCTBO anredpanyeckoi npodu. CroxeHue,
BBIUMTAHHE, YMHOXKCHHE, JeJIeHue anreOpandeckux aApoOeil. PammronanbHbie BBIpaKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHUSs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOTro ypaBHeHMs. Teopema Buera.
Pemenne ypaBHEeHMId, CBOIALIMXCS K JHMHEHHBIM W KBaapaTHBIM. llpocreiimme apoOHO-
palMoOHaIbHbIE YPAaBHEHUS.

I'paduueckas vHTEepHpeTalus ypaBHEHHH C JBYMS MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YPAaBHEHHUM C IBYMs II€pEMEHHBIMU. [IpuMepsl pelIeHHss CUCTEM HEIUMHEHHBIX YPaBHEHUU C
IBYMsI IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a71a4 alIreOpanvueCcKUM CIIOCOOOM.

UucnoBble HEpaBeHCTBA M UX CBoWcTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHeliHble HEpaBEHCTBA C OJHOM mnepeMeHHo. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKINHA

[Tonstue dynkmuu. O6macTh onpeaeIeHus 1 MHOKECTBO 3HaueHU# (yHKuU. CriocoObl
3a/1aHus QyHKLIUH.

I'paduk Qyukuuu. Yrenue cBoiicTB ¢yHkuuum mno e€ rpaduky. Ilpumepsl rpaduxos
(GYHKIMIA, OTpaskaoLINX pPeaJbHbIE MPOLIECCHI.

@DyHKIUHU, OMUCHIBAIOIINE NPAMYI0 U OOpaTHYIO HPOMOPIHOHAIbHbBIE 3aBUCUMOCTH, UX
rpaduku. Oynxupn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pelrenne ypaBHEHHH 1 CHCTEM
YPaBHEHHUM.

9 KJIACC

Yucsia v BIYUCTICHUS

PanmonanbHble 4yKclia, UppaMOHATBHBIC YUCIA, KOHEUHbIE U OECKOHEYHBIE JECATHYHbBIE
npobu. MHOXKeCTBO JCHCTBUTENBHBIX 4YHUCEN, JEHCTBUTENbHBIE YHCIA KaK OECKOHEYHBIE
necsATAYHble  npoOu. B3auMHO  OJHO3HAa4YHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JEUCTBUTEIIBHBIX YMCEII U KOOPAUHATHOMN IIPSAMOM.

CpaBHeHHE JEHUCTBUTENBHBIX YHCEN, apuPMeTHYecKue ACUCTBUS C JIEUCTBUTEIHHBIMHU
YUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYKAIOIIETO MHpA, JIUTEIBHOCTH MPOLECCOB B OKpPYXKAIOLIEM
MHpe.

[Tpubmmxk€HHOE 3HAYEHUE BEIUYUHBI, TOYHOCTh NpUOIMKEeHUsA. OKpPYIJIIEHHE YHCEll.
IIpukunka u OLieHKA pe3yabTaTOB BHIYUCIICHUM.

YpaBHeHUs U HEPaBeHCTBA

JInneliHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOASIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHenue. Pemenue ypaBHEHH, CBOIAIIMXCS K  KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUM TPETbEUd U YETBEPTOM CTEIECHEU
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne JTPOOHO-PAITMOHATBHBIX YpaBHEHUM. Pemenne TEKCTOBBIX 3a/1a4
anreOpan4eckuM METOJIOM.



VYpaBHeHHE ¢ OBYyMsI NEpEeMEHHBIMH U ero Tpaduk. Pemenune cuctem ABYX JTHMHEHHBIX
YPAaBHEHHMH ¢ ABYMs IIepeMEHHBIMH. PemeHue cucreM IByX ypaBHEHMH, OIHO M3 KOTOPBIX
JMHEWHOe, a Ipyroe — BTOPOH cTeneHu. ['paduueckas MHTEpIpETalns CUCTEMbl YPAaBHEHUH C
IBYMs IEPEMECHHBIMH.

Pemenune TekCTOBBIX 3a1a4 anredGpanyeckum crnocoOom.

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne JMHENMHBIX HEPABEHCTB C OJHOW IepeMEHHOM. PelieHune cucreM JIMHEMHBIX
HEpaBeHCTB ¢ OAHOW mepeMeHHOW. KBanparHble HepaBeHcTBa. ['paduueckas mHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DOyHKUNHA

Ksagpatnunass ¢yukums, e€ rpaduk u cBoiictBa. [lapabGosia, KoOpAMHATHI BEPIIUHBI
mapaboJibl, OCb CHMMETPHUU TTapadOoJIbI.

I'padukn Gymkmmit: v =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux cBoiicTa.

Yucii0BbIe MOCJIEI0BATEILHOCTH M NIPOrPecCHH

[ToHsiTHE YKMCIOBOM MOCIIENOBATEIBLHOCTU. 3aJaHUE TMOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmynoit u hopmyIioi n-ro diieHa.

Apudmernyeckass u  reoMmerpuyeckas — mnporpeccud.  Dopmynbl  n-TO uieHa
apudmeTHuecKol U TEOMETPUUECKON MPOTPECCHIA, CyMMBI TIEPBBIX # YJICHOB.

N300pakeHne 4ieHOB apu(PMETHUEeCKOW M T€OMETPUYECKOM MpOrpeccuil TOYKamMH Ha
KOOPJIMHATHOM INTOCKOCTH. JIMHEHHBIN U 9KCIIOHEHIMAIBHBIA POCT. CJI0KHBIE ITPOLICHTBI.



IINTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yabTaThl OCBOGHMS IpOrpaMMbl ydyeOHOro Kypca «Aunredpa»
XapaKTEePU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IIPOSABIICHHEM HHTEpeca K MPOLNUIOMY M HAacTOAIIEMY POCCHUICKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOLIEHHEM K JOCTW)KCHHUSM POCCHUMCKMX MATEMaTUKOB M POCCUHUCKOU
MaTEMaTU4YECKOM IIKOJIbI, K MCIOJB30BAHUIO OTUX JOCTHKEHUH B JPYrMX HayKax |
MPUKIAIHBIX chepax;

2) rpaxaaHcKoe 1 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA M peajlHu3ald ero Ipas,
Mpe/JCTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKUMOHUPOBAHUS PAa3IUYHBIX CTPYKTYD,
SBJICHUH, TIPOLIEyp TPa)xJAaHCKOro oOlecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJCHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHHEM JTOCTHKEHHM
HayKH, OCO3HaHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX IIPUHIIMIIOB B J€ATEIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCTIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE ydacTHUE€ B PELIEHUWU MPAKTHYECKHX 3a/lad MaTeMaTH4eCcKOn
HaMpPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTeMaTHYECKOro 00pa3oBaHUs Ha MPOTSXKEHUH BCEH
KU3HU JIJIS1 YCHEIIHON MpodeccHOHaIbHOM AESITeNTbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHMEM HWHIUBUIYaJbHOM TpaeKkTopuu oOpa3oBaHUS WU
’KU3HEHHBIX [JIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K SMOIIMOHAJBHOMY U 3CTETUYECKOMY BOCIHPHUATHIO MaT€MaTHYECKUX
00BEKTOB, 33/1a4, pEUICHUH, pacCy ACHUI, YMEHUIO BUIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTAIMEeNl B JESATENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEACTABICHUNA 00
OCHOBHBIX 3aKOHOMEpPHOCTSAX pa3BUTUs YEJOBEKa, MPHUPOJBl W OOIIECTBA, MOHUMAaHHEM
MaTeMaTUYecKOoW HayKM Kak chepbl 4YeIOBEYECKOW MesTeIbHOCTH, JTAaloB €€ pa3BUTUS U
3HAYUMOCTH JUISl pa3BUTHUS LMBUIIU3ALIUN, OBJIAJICHUEM SI3IKOM MaTEMAaTUKU U MaTEMaTUYECKON
KyJIbTYpO KaK CpEICTBOM IIO3HAHMS MHpA, OBJIAJEHUEM MPOCTEUIIMMU HaBbIKAMHU
UCCIIEI0BATENBCKOM 1E€ATEIBbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (POPMHPOBAHHE  KYJBTYPbl  3A0POBbS H
IMOLMOHAJIBHOIO 0JIATONOTyYHs:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTHYECKME 3HAHMS B MHTEpPECax CBOErO 310pOBbS,
BEJICHHUS 3/]J0POBOT0 00pa3a *KU3HM (30pOBOE NMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryjspHas (usuyeckas aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKa pediieKcuw,
MIPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ IIpaBa Pyroro 4eaoBeKa;

7) 3K0JI0TM4YeCKOe BOCIIUTAHUE:

OpUEHTalMell Ha NIPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWW JJI1 pelleHus 3ajad B o0iacTu
COXPAHHOCTH OKpYXalollel Cpelbl, MJIAHUPOBAHMS TOCTYIKOB W OIIEHKM HX BO3MOXKHBIX
MOCJIEICTBUM JUIsl OKPY’KaIOLIEH Cpelibl, OCO3HAHUEM IJI00AJTBHOTO XapakTepa 3KOJIOIMYECKUX
npobJieM U MyTel uX peleHus;

8) aganTanus K M3MEHAIOIMMCSH YCJIOBUAM COLMAIBLHON M NPHPOJIHOI CpPeabI:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHUSAX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO ACSITEIBHOCTb, B TOM UUCJIE YMEHUE YUUTHCS Y APYTUX



moJel, mpuoOpeTaTh B COBMECTHOM J1€ATE€IbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHIIMHU U3
OIbITA JPYTUX;

HEOOXOAMMOCTHIO B (POPMHPOBAHUM HOBBIX 3HAHHMU, B TOM 4HuCiIe (HOPMYINPOBATH HJIEH,
MOHSATHS, TUIOTE3bl 00 O0OBEKTaX U SBJICHUSX, B TOM UYHUCIIE PAaHEE HEU3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallUl0, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KakK BbI30B, TPeOyIOMMN KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHHUS U
neicTBUs, OPMYIUPOBATh U OLIEHUBATh PUCKU U MOCIEACTBHS, POPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eCTBUSA

ba3oBble Jloruyeckue A1eMCTBUA:

® BBISBISATh U XapaKTEPU30BATh CYIECTBEHHBbIE MPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOWICHUH MEXIy MOHSATUSMHU, (HOPMYIHPOBATH OMPEICICHUS TOHSITHH,
yCTaHABIIUBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS NI 0000IIECHUS
Y CpaBHEHMUsI, KPUTEPHUH TIPOBOIUMOI0 aHAJN3a;

® BOCHPHHHMATH, (POPMYTUPOBATH U MPEOOPA3OBLIBATH CYXIACHUS: YTBEPAUTEIbHBIE U
OTpUIIATENIbHBIE, €IMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIC,

® BBISIBJISTH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpPEUHs B aKTax,
JTAHHBIX, HAONIOACHUSX W YTBEPXKICHUAX, MpeIjiaratb KPUTEPUU MJIS BBHISBICHUS
3aKOHOMEPHOCTEMN U ITPOTUBOPEUHNA;

e JleNlaTh BBIBOJbI C UCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€IYKTHUBHBIX U MHIYKTUBHBIX
YMO3aKJITIOYEHUN, YMO3aKIIOUSHUH 110 aHAJIOTHH;

e pa3buparTh JOKa3aTelbCTBA MATEMATHUYECKUX YTBEPXKACHHH (TpsMble U OT
MPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEJILHO HECJIOKHbIE JI0Ka3aTelbCTBA
MaTeMaTH4YeCKUX (haKTOB, BBICTPAWBATh ApPTyYMEHTAIUIO, IMPUBOAWTH MPUMEPH U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

e BbIOMpaTh Ccroco0 pelieHus y4eOHOM 3ajauM (CpaBHHUBATh HECKOJIBKO BAapHUaHTOB
pelieHust, BBIOUpaTh HanboJiee MOAXOAAIUN ¢ y4ETOM CaMOCTOSITENIbHO BBIIEIIEHHBIX
KPUTEPUEB).

Ba3oBble nucciienoBareibCcKue 1eHCTBUS:

® CMOJIb30BaTh  BOMPOCHI  KAaK  HCCIENOBATEIbCKUN  WMHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOIPOCHI, bukcupyromiue POTUBOPEUNE, npoliemy,
CaMOCTOSITEIbHO ~yCTaHaBJIMBaTh HMCKOMOE M JaHHOe, (GOpMUPOBATh THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

® [IPOBOJUTH IO CAMOCTOSITEIbBHO COCTaBJIEHHOMY TIUIaHY HECIOKHBIH SKCIEPUMEHT,
HeOOJIbIIOE UCCIEIOBAHUE IO YCTAaHOBJICHHMIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

® CaMOCTOATENbHO (QopMyIHpOBaTh OOOOMIEHWS W BBIBOABI IO  pe3yJabTaTam
MPOBEAEHHOTO HAOJIOACHUS, UCCIIEIOBAaHUSI, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
PE3yJIbTaTOB, BBIBOJIOB U 0000IIECHUII;

® [POrHO3UPOBATH BO3MOXKHOE PA3BUTHUE MPOIIECCA, @ TAKXKE BBIIBUTATh MPEANOI0KEHUS
0 €r0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanueii:

® BBIIBIISATh HEJOCTATOYHOCTh M M30BITOYHOCTH MH(POpPMAIUU, JAHHBIX, HEOOXOAUMBIX

JUISL pEIIeHUs 3a/1a4K;



BBIOMpATh, aHAJIM3UPOBATH, CUCTEMATU3WPOBATH U MHTEPIPETUPOBATH WH(POPMAIHIO
pa3IUYHBIX BUJIOB U (hOPM IIPEACTABIICHUS;

BbIOMpPATh (opMy IpeCcCTaBlIeHUs] HHPOPMALIMKU U WIUTIOCTPUPOBATh pelIaeMble 3a1aun
cXeMaMHU, TuarpaMMaMu, HHOU TpapuKoi 1 ©X KOMOMHALIUSAMU;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUU N0 KPUTEPHUSIM, MPEIIOKECHHBIM YUUTEIEM WU
c(hOpMyIHPOBAHHBIM CAMOCTOSATENBHO.

KoMmyHHKaTHBHBIE YHUBepcaIbHbIe ydeOHbIe 1eiiCTBHSA:

BOCIIPUHUMATH U (OPMYITUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSMH U LEISIMU
OOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIP@XaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y peUIeHUs 3a/1a4u, KOMMEHTHPOBATh
IIOJIy4YEHHBIN PE3YIIbTAT;

B X0J1e 00CYKJEHHsI 3a]]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOI TEMBI, TPOOIJIEMBI,
pemaeMoi  3a1auyM, BbICKa3bIBaThb MWJCH, HAILIEJICHHbIE Ha TIOMCK pELICHHUS,
COTOCTAaBJIATh CBOM CYXKIEHUS C CYXICHUSAMH JPYTrUX Y4YaCTHUKOB JHUajora,
oOHapy»KMBaTh pa3lInyUe U CXOJCTBO MO3UILINNA, B KOPPEKTHOU GopMe GopMyIupoBaTh
pa3HoOracus, CBOM BO3PaKEHUS;

MIPEICTaBIATh PE3YNbTATHI PEIICHUs 3a/1auu, HKCIIEPUMEHTA, UCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpATh (OopMaT BBICTYIUIEHHS C Y4€TOM 3a7ad Mpe3eHTaluu U
0COOEHHOCTEHN ayTUTOPUH;

MOHMMATh U HWCIOJbB30BaTh IMPEUMYIIECTBA KOMAHIHOM M WHAWBHUIYaJbHOU pPabOTHI
IIPU PEeLICHUH YYeOHBIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMATh LEIb COBMECTHOM AESTENIbHOCTH, IJIaHUPOBATh OPTaHU3AI[MI0 COBMECTHOM
paboTbl, pacnpenensTb BHIbI Pa0bOT, IOroBapUBaThCS, OOCYXKIaTh MpPOLECC U
pe3yabTat paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B TPYHIOBBIX ¢opmax paboTsl (00CyXkaeHus, OOMEH MHEHHSIMH,
MO3IOBbIE€ LITYPMBl M JPYTUE), BBINOIHATH CBOI YacThb pPabOThl U KOOPJIMHUPOBATH
CBOM JIEUCTBUS C IPYTUMU YJIEHAMU KOMaH/bl, OLEHUBATh KayeCTBO CBOETO BKJAJa B
O0IIMH IPOAYKT IO KPUTEPUSIM, CHOPMYIHPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHSL.

PeryasiTuBHble yHUBepcaJIbHbIE YueOHbIe 1eiicTBUS
Camoopranuszanms:

CaMOCTOATEIbHO COCTAaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3ajaud (MM €ro 4acTb),
BBIOMpPATh CMOCOO pelieHuss ¢ Y4ETOM HMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BAapHaHThl PEIICHUN C y4ETOM
HOBOM MH(OpMaLuu.

CﬂMOKOHTpOJIL, IMOIUOHAIbHBIN MHTEJIJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS TpoIiecca U pe3yiabTaTa perieHus
MaTeMaTUUYEeCKOM 3a/1auHu;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU 33]1a4d, BHOCHTh
KOPPEKTUBBI B JACATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTATa AEATEIBHOCTU MTOCTABICHHON LEIN U YCIOBUSM,
OOBSICHATh TPUYUHBI JOCTYDKCHHUSI WJIM HEIOCTH)KCHHsS IEIH, HAXOJWTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATDBI

K koHumy o0ydyenuss B 7 kJjacce OOydarouIMiicsi MOJYYUT CJEAYIOLIME IpeIMETHbIE
pe3ybTaThI:



Yuciia 1 BBIYUCICHUS

BbInonHsTh, coderass yCTHble M IHCbMEHHBbIE NPUEMBI, apU(pMeTHdyeckue IeHCTBUS C
palMOHAIbHBIMU YUCIIAMH.

HaxoauTe 3Ha4yeHWs YKUCIOBBIX BBIPAXKEHUH, MPUMEHATH Pa3HOOOpPa3HbIE CIOCOOBI U
OpUEMBl BBIUMCIICHUS 3HAYE€HUN JPOOHBIX BBIPAXKEHUH, COAEPXKALIMX OOBIKHOBEHHBIE H
JECATUYHbIE IPOOH.

[lepexoauTh OT 0HOM (OPMBI 3aIMCH YUCEN K APYroi (MpeoOpa3oBHIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO JPOOb).

CpaBHUBATH U yNOPSA0YMBATH PALIMOHAIBHBIE YHCIIA.

OxpyrasTh yucia.

BBINONHATE NPUKUAKY U OLIEHKY PE3YyJbTaTa BBIYUCICHUM, OLICHKY 3HAYEHUN YUCIOBBIX
BbIpaKCHUI. BBITTONHATE AEHUCTBUS CO CTENEHIMU C HATypaJbHBIMHU ITOKA3aTEISIMH.

IIpuMeHATh IPU3HAKYU ACIUMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYPAIBHbBIX YHACEIL.

Pemlate npakTHKO-OpMEHTHPOBAHHBIE 3a7a4M, CBSA3aHHBIC C OTHOLICHHEM BEJIMYUH,
MIPONOPLIHOHAIBHOCTRIO BEJIMYMH, TPOLEHTAMH, WHTEPIPETUPOBATh pE3YyJbTaThl PELICHUS
3a7a4 ¢ y4€TOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

AJiredpanyeckue BbIPpaKeHUs

Hcnonb30BaTh alireOpanyecKyr0 TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHHUA y4eOHOTO MaTepuaa.

Haxoaute 3HaueHNs OYKBEHHBIX BBIPQXKEHUN MTPU 3aJaHHBIX 3HAUYCHUSIX IEPEMEHHBIX.

BoinoniHaTh mpeoOpa3zoBaHusl LENOr0 BbIPAKEHUS B MHOTOWIEH IPUBEACHUEM MOA0OHBIX
CJIaraeéMbIX, PaCKpbITUEM CKOOOK.

BBINIOJIHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOWI€Ha Ha MHOTOYIEH,
IPUMEHATH GOPMYJIIBI KBaJIpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcymecTBaATh Pa3aoKeHUE MHOTOWICHOB HAa MHOMKHTENIN C IOMOIIBIO BBIHECEHHs 3a
CKOOKHM OOIIEro MHOXHTENS, TPYNIHUPOBKU ClaraéMbiX, MPUMEHEHUs (POpMyJ COKpaIIEHHOTO
YMHOKEHUS.

[IpumensaTe mnpeoOpa3oBaHUsT MHOTOWIEHOB ISl PEIICHHUS pa3IMYHBIX 33434 U3
MaTE€MAaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON NTPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEN C HATYpaJIbHBIMU IOKa3aTeIsiMU JUIs TPeoOpa3oBaHuUs
BBIPAXKEHUM.

YpaBHeHHsI U HEPABEHCTBA

Pemats nuHelHbIE ypaBHEHMs C OJHOW IEPEMEHHOMW, NPUMEHsS IIpaBHiIa IIEpexona OT
UCXOJHOTO YpaBHEHMS K pPaBHOCWIBHOMY eMy. lIpoBepsATs, sBise€TCS 1M YHCIO KOPHEM
YPAaBHEHHS.

[TpumensaTh TpaduuecKkre METOAbI IPU PEIICHUH JTUHEWHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupaTe npuMepsl Nap 4YMUCEN, SBISIOLIMXCS PELICHUEM JIMHEHHOro ypaBHEHHs C
IBYMsI [IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpaduK JIHHEWHOTO YpaBHEHHS C JBYMS
NIEPEMEHHBIMU, TOJIb3YACh IPa(UKOM, IPUBOAUTH IPUMEPHI PELLICHUS] YPABHEHHUSL.

Pemate cucTembl ABYyX JIMHEWHBIX YpaBHEHHUW C JIByMs NEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKH.

CocTaBnTh M peliaTh JIMHEWHOE YpPaBHEHHWE WM CHCTEMY JIMHEMHBIX YpPaBHEHUN IO
YCJIOBHUIO 3a/1a4yd, WUHTEPHPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayd IOJYyYECHHBIH
pe3yJIbTar.

DyHKUNHA



N3o0paxaTe HAa KOOPJAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpBaJbl, 3allUChIBATh YHCIOBBIE IMPOMEXKYTKH Ha
anreOpanyecKoM s3bIKE.

OTmeuarh B KOOPJAMHATHOW IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOpPJAWHATaM, CTPOMTH
rpaduxu nuHerHbIX QyHkumid. CTpouTts rpaduk GyHkumuu y = [x|.

OnuceiBaTh ¢ TOMOLIBIO (YHKUMNA M3BECTHbIE 3aBUCHMOCTH MEXIY BEITUYMHAMMU:
CKOPOCTb, BpEMsl, PACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOMMOCTD, IPOU3BOAUTEIBHOCTD, BPEMS,
00BEM pabOTBHI.

HaxoauTh 3HaueHne QyHKIMU 0 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod MpenCTaBICHUS W aHAIN3a WHPOpPMAIUU, U3BJICKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 IPa(UKOB PEaTbHBIX MMPOLIECCOB U 3aBUCUMOCTEH.

K xonmy obOyuenus B 8 Kkiacce 0Oy4aromMiics TMONYYUT CIEAYIOIIUME MPEIMETHbIE
pPE3yAbTaThI:

Yucua v BIYUCTICHUS

Hcnonp30BaTh HayaiabHbBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN IS
CpPaBHEHMsI, OKPYIJICHHS M BBIYUCICHHMH, M300pakaTb AEHCTBUTENIbHbIE YHMCIIAa TOYKAMHU Ha
KOOPAWHATHOU IPSIMOU.

[TpumeHsATh MOHATHE apUPMETHUECKOTrO KBAAPATHOTO KOPHS, HAXOAMTH KBAJpPAaTHHIC
KOpDHHM, MCHOJb3Yys TMpU HEOOXOAMMOCTU KaNbKYyJIATOpP, BBINOJHATH MpeoOpa3oBaHUs
BBIPQKEHUH, COIEPKALIUX KBAIPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX U MaJIbIX YHCEN C MOMOUIbIO JECATHUYHBIX IpoOeil u
creneHer yucna 10.

AnreOpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHSATHE CTENEHW C LENbIM I10Ka3aTeJIeM, BBIIOJIHATh IPEoOpa3OBaHUS
BBIpaKEHUH, COIEPKALIUX CTETIIEHH C 1IEJIbIM I10Ka3aTEIIEM.

BBINONHATE TOXAECTBEHHBbIE MPEOOPA30BAHMS PALIMOHAIBHBIX BBIPAXKEHHH Ha OCHOBE
MpaBWJI JEHCTBUIN HaJl MHOTOWICHAMHU U alre0panyeckuMu JpoOsMU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOXKHUTEH.

[IpumensaTs mnpeoOpa3oBaHUsl BBIPAKEHUM U1 pELIEHUS pa3MyHbIX 3a7ad U3
MAaTE€MAaTHKH, CMEKHBIX PEIMETOB, U3 PEAIbHON NMPAKTUKH.

YpaBHeHUs] M HEPaBeHCTBA

Pemiats nuHeliHble, KBaJpaTHbIE YPAaBHEHUSI U PallMOHAJIbHbIE YPaBHEHHUSI, CBOJSAIIUECS K
HUM, CUCTEMBI ABYX YPABHEHHUU C ABYMsI IEPEMEHHBIMHU.

IIpoBOoaMTH MpOCTEHIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
NpUMeHeHHeM TrpaduyecKux MpecTaBiIeHUl (ycTaHaBIMBaTh, MMEET JIM YypaBHEHHE WIIU
CUCTEMA YpaBHEHUU pELLIEHUS, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoauts OT ciioBeCHOH (QOPMYIHPOBKM 3a4adu K €€ anreOpanveckod MOAenTH C
MIOMOILBI0 COCTaBJICHHMSI ypPaBHEHUS WM CHCTEMbl YypaBHEHUH, WHTEPIOPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4yl NIOJIyYEHHBIN pPe3yJIbTar.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHMUSI, OLIEHKH, PEIATh JINHEHUHBIE
HEPaBEHCTBA C OJHOM NEPEeMEHHOW W WX CHCTEMBbI, J1aBaTh TpadUUecKyl0 HILTIOCTPALUIO
MHOXECTBA PEUICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNHA

[lonnMaTe ¥ UCHONB30BaTh (DYHKUMOHAJIbHBIE IOHATUA U SA3BIK  (TEpMUHBI,
CHUMBOJIMYECKAE OO0O03HAYCHHMsSI), OMPENCNATh 3HAYCHWE (PYHKIMU IO 3HAUCHUIO apryMEHTa,
OTIpeNeNsITh CBOMCTBA (PyHKIMU 1O e€ rpaduky.

Ctpouts rpaduku 37eMeHTapHBIX QYHKIUI BUAA:



y=k/x, y =x2, y = x3,y = |x|, y = VX, OIHCBIBATh CBOICTBA YHCIOBOI DYHKIMH 110 €&
rpaduky.

K xonmy oOyuenus B 9 kjacce o0OyyarolMiiCsi TMONYYUT CIEAYIOUIUME MPEIMETHBIE
pE3YJIbTATHI:

Yucaa u BIYUCIEHUSA

CpaBHUBATD U yNOPSA0YMBATH PALIMOHATBHBIC U UPPALIMOHATIbHBIEC YKCIIA.

BeimonuaTe apudMeTnyeckue JEHCTBUS C paIllMOHATBLHBIMHA YMCIAMH, COYETasl YCTHHIE U
MUCHMEHHBIC IPUEMBI, BHITTOIHATH BHIYUCICHUS C HPPAIIMOHATBHBIMHI YUCIIAMHU.

HaxoauTh 3HaueHMs CTENEHEN C LebIMU MMOKa3aTeIMU U KOpPHEW, BBIUMCIATh 3HAUCHHUS
YU CJIOBBIX BBIPAXKEHUM.

OKpyriasaTh ACUCTBUTENBHBIE YHCIA, BBIMOIHATh MPHUKUAKY pe3ylbTaTa BBIUKCICHUM,
OLIEHKY YHMCJIOBBIX BBIPAKEHUH.

YpaBHeHUA U HEPaBeHCTBA

Pemars nuHeliHBIE W KBaJpaTHbIE YpaBHEHUS, YpPaBHECHHsI, CBOJSIIMECS K HUM,
npocTeiire IpoOHO-paliOHANIbHBIE YPaBHEHUSI.

Pemath cucteMbl ABYX JIMHEHHBIX YpaBHEHUH C JABYMS MEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHH, B KOTOPHIX OJHO YPaBHEHHE HE SIBIICTCS JTMHEHHBIM.

Pemrate TekcToOBble 3amaud anreOpaMyecKuM CIIOCOOOM C IOMOIIbI COCTAaBIICHUS
YpaBHEHUS WM CHCTEMBI IBYX YPaBHEHHIA C ABYMS IEpEMEHHBIMHU.

[IpoBoauTH MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHMH, B TOM YHCIIE C
npUMEeHeHHeM TrpaduyecKux MpeJCcTaBiIeHui (yCTaHaBIMBaTh, MMEET M ypaBHEHHUE WU
CUCTEMa ypaBHEHUH pelIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemars nuHeliHble HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xkaThb peELICHHUE
HEPABEHCTB Ha YMCJIOBOU MPSIMOM, 3aIMUCHIBATh PEIIEHHE C TTOMOIIHI0 CHMBOJIOB.

Pemarh cucreMbl JUHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHHE CHUCTEMbl HEPABEHCTB HA YUCIIOBOM IMpPSMOA,
3aMMChIBATh PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEIICHUU PA3IMYHBIX 33]1a4.

DOyHKUNHA

PacnozHaBath (yHKIMM M3y4EHHBIX BHJIOB. II0Ka3bIBaTh CXEMATHUECKH PACIIOJIOKEHHE
Ha KOOPJMHATHOM MIOCKOCTU TpadukoB GyHKIMMA BUna: y = kx, y = kx + b, y = k/x, y = ax2 +
bx + ¢, y =x3, y=1\x, y = |x|, B 3aBUCHMOCTH OT 3HaueHHiI KO>(PHUIHEHTOB, OMHCHBATH
CBOWCTBA (PyHKIIHIA.

Crpouth M H300pakaTb CXEMATHUYECKHU TpaUKU KBAAPATUYHBIX (PYHKIUI, OMUCHIBATH
CBOMCTBa KBapaTUYHBIX (QYHKUUN MO UX Tpadukam.

PacrioznaBate  kBagpaTuuHyto (QyHKmuo 1o ¢Gopmyne, TMPUBOAUTH  MPUMEPHI
KBJIPATUYHBIX (DYHKITUI U3 peabHOU KU3HH, (PU3UKH, TEOMETPHH.

YucaoBble M0CJIe10BATEILHOCTH U MPOTrPeCCUH

PacnioznaBath apupMeTHYECKyI0 U T€OMETPUUYECKYIO MPOTPECCHH MPU Pa3HBIX crocobax
3aJJaHMs.

BBITIONTHATE BBIYHCIEHUSI C WCMOJb30BaHWEM (OpMYJT n-TO 4ieHa apudmernyeckod u
r€OMETPUUYECKOMN IIPOTPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTs 4jieHbI OCIEI0BATEIbHOCTH TOYKAMH Ha KOOPAMHATHON TIOCKOCTH.

Pemate 3amaun, CBA3aHHBIC C YHUCIOBBIMH IOCJIEIOBATEIBHOCTSIMHU, B TOM YHCIE 3a7auu
W3 peabHOM KU3HHU (C UCTIOIB30BaHUEM KAIBKYJISITOpPA, IU(PPOBBIX TEXHOJIOTHUA).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| Yucna u BeIUHUCICHUS. ParnoHanbHbIe 75 1 bubmuoreka [JOK
4qucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 AnreOpandeckue BoIpaKEHUS 27 1 hitps://m.cdsoo.ru/ 7415590
bu6mmoreka [IOK
3 ¥ PaBHCHHS! H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduKit. PyHiIH https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
IT 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 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

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
but6mmoreka [IOK
1 UYucna u Beruncienus. KBagparueie KOpHU 15 hits://m.cdsoo.rw/7f417af
) Yucna u BeruncneHus. CTENeHb ¢ [eIbIM 7 bubnuoteka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUsI. 5 | bubnmoreka [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bubmuotexa [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bu6nuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/ 741 7af8
bubmunoreka LIOK
8 DyHKIHH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? DyrKupH. ucioBbie dyHKuHn ? https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 6006 6 1
OBTOPCHHE H 0DODIICHHE 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 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaunmeHnoBanme
(undposbie)
n/ | pa3sjgesioB H TeM Becer  Koutpoabubl  IIpakTuyeckn
oOpa3oBaTe/ibHbIE
1| NporpaMmMbI 0 e padoThl e padoThI
pecypcsbl
Uucna n
Bbu6nuoreka [JOK
BBIYHCIICHUSI.
1 . 9 https://m.edsoo.ru/7f419d
JleCTBUTEIbHBIE 08
qrcia -
YpaBHeHus u
Bbu6nuoreka [JOK
HEpaBEHCTBA.
2 14 1 https://m.edsoo.ru/7f419d
YpaBHeHus ¢ 08
OJIHOU IIEPEMEHHOMN _
YpaBHeHus u
Bbu6nmuoreka [JOK
HEpaBEHCTBA.
3 14 1 https://m.edsoo.ru/7f419d
Cucremsl 08
ypaBHEHUM o
VYpaBHeHus u bubanorexka HOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepasencrsa 08
Bbu6nuoreka [JOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419d
08
Yucnossie bubmuorexa [JOK
6 MOCJIeI0BATEILHOCT 15 1 https://m.edsoo.ru/7f419d
u 08
[ToBTOpEHUE,
060G LICHIE bubmuorexa [JOK
7 TS, 18 1 https://m.edsoo.ru/7f419d
CUCTeMAaTH3aIIHS 03
3HAaHUU -
OBILIEE KOJIMYECTBO
YACOB I10 102 6 0
I[MTPOT'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

HOACHUTEJBHASA 3AIIMCKA
Pazgea «I'eomerpus»

['eomeTpust Kak OAMH U3 OCHOBHBIX PA3JEJIOB IIKOJIbHON MaTEMAaTHKU, UMEIOLIUN

CBOCH I1eJIbI0 00eCHeunTh M3yYeHHE CBOMCTB M pa3MepoB (QUIyp, UX OTHOIICHHNA U
B3aMMHOE pACIOJIOKEHUE, ONUPAETCS Ha JIOTHYECKYHO, JIOKA3aTEJIbHYIO JUHUIO.
[leHHOCT, W3y4YeHUsT TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHuUs
3aKII0YAeTCss B TOM, YTO OOYyYaloIIMWCS YYUTCS MPOBOJUTH JIOKa3aTeJIbHbIC
pacCy X IEHUs, CTPOUTh JIOTUUYECKHE YMO3AKIIOUECHHUS, JOKa3blBaTb HCTHHHBIC
YTBEPKIEHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXKICHUS «OT
MPOTUBHOTO», OTJIMYAaTh CBOWCTBA OT NPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
YTBEP>KICHHUS.
BTopo#i nenpro M3ydeHHs TEOMETPUM SIBIISIETCS HCMOJIb30BAHHUE €€ KAK MHCTPYMEHTA
[P PELICHUH KaK MAaTEeMaTHYECKUX, TAK M MPAKTUYECKHX 3a/ad, BCTPEYAIOUIUXCS B
peasibHOM ku3HU. OOydarImUNCA AOKEH HAYYUTHhCS OMPENEIUTh T'€OMETPUUYECKYIO
burypy, onucarb ClIOBaMHU JaHHBIA YEPTEXK WM PUCYHOK, HAMTHU IUIOMIAAb 3€MEIBLHOTO
y4acTKa, pacCuyuTaTh HEOOXOJAUMYIO JIJTUHY ONTOBOJIOKOHHOTO Kalens uiu Tpedyembie
pa3Mephl rapaxa Juisi aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBHIYMCIUTEIbHAS
TUHUS B u3yuyeHun reoMetrpuu. [lpu pemieHun 3agad MNpakTAYECKOTO XapakTepa
OOy4arolUICs YYUTCS CTPOUTh MaTeMaTHYEeCKHE MOJEIH pealbHbIX >KU3HEHHBIX
CUTYyallMii, MPOBOJUTH BBIYUCIECHHS M OLEHUBATH aJIEKBATHOCTb IOJIYYEHHOTO
pe3yJbpTara.

KpaiiHe BaxxHO mNOAYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU y4eOHBIMU
npeIMeTaMu, MOTUBUPOBATH HCIOJB30BaTh OINpPEACIICHUS T€OMETPUUYECKUX (QUryp u
MOHSTUH, TEMOHCTPUPOBATH MPUMEHEHHUE TIOJYYCHHBIX YMEHUN B (DU3UKE M TEXHUKE.
Oty cBs3W HambOoJiee SpKO BUIAHBI B Temax «BekTtopel», «TpuroHomerpudeckue
coOoTHoIIeHUs», «MeTtoa koopauHaT» u «Teopema [Tudaropar.

VYuebnpii kypc «['eoMeTpus» BKIIOYACT CIEAYIONME OCHOBHBIE DPa3feiibl
comepxkanusi:  «['eomeTpuueckue ¢urypsl U HX  CBOHMcTBay, «M3mepenue
F€OMETPUYECKUX BEIIMUUHY, «J[eKapTOBbI KOOpAMHATHI HA IUIOCKOCTH», «BEKTOpbI»,
«/IBrxenust miockoctuy, «IIpeodpazoBanus nogo0Ous».

Ha uzydenue yuebHOoro kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce — 68
yacoB (2 4Jaca B Hefeno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68
4yacoB (2 Jaca B HEZEIIO).



COILEPKXAHUE OBYUYEHUSA
7 KIIACC

Havanpuble monstus reomerpun. Touka, mpsiMas, OTpe3OK, jyd. Yrona. Buasl
yrioB. BeprukaneHble UM CMEKHBIE yribl. buccekrtpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapajnensHOCTh U NepIEeHIUKYISIPHOCTD IIPSIMBIX.

Cummerpuunble Gurypbl. OCHOBHBIE CBOICTBa oceBOM cumMmeTpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOILLIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C MOMOIIBIO LUPKYJIS U JUHEHKH. TpeyroapHuk. BeicoTa,
MearaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEApEeHHBINM 151 PaBHOCTOPOHHUM TPEYTOJIbHUKHU. Hepasencto
TPEYTrOJIbHUKA.

CBoiicTBa W MpU3HAKA PABHOOECAPEHHOTO TPEYroJibHWKA. [Ipu3Hakw paBeHCTBa
TPEYTOJIbHUKOB.

CpoiicTBa M NpPHU3HAKA NAPALIENBHBIX NpsAMbIX. CyMMa YIJIOB TPEYroJIbHHKA.
BHemHue yribl TpeyrojapHuKa.

[IpsmoyronbHblid  TpeyroibHUK.  CBOMCTBO  MEQUaHbl  MOPSIMOYTIOJBHOTO
TPEYTOJbHMKA, NPOBEAEHHOM K rumnoreHyse. IIpu3Haku paBeHCTBA IPSAMOYTOJBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBIN TPEYTroJabHUK € yriioM B 30°.

HepaBeHcTBa B reomeTpuu: HEPaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOH, TeopeMa O OonblieM Yyriie MW OOJIbLIIEH CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTpuueckoe MecTo TOUEK. buccekTpuca yriia u CepeIMHHbIA NEPIEHAUKYJIISAP
K OTPE3KY KaK T€OMETPUYECKIE MECTa TOYEK.

OKpy>KHOCTb U KpYT, XOpJla U IHaMeTp, UX CBOMCTBA. B3anMHOE pacrosioxeHue
OKpYXHOCTH M mnpsmoi. KacartenbHas M cekymas K OKpYKHOCTH. OKpy>KHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onvucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. Ilapamnenorpamm, €ro mnpus3Haku M CBOWCTBA. YacTHble
Cllydad TMapajijieiorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaApaT), HUX TNPU3HAKH H
cBoiicTBa. Tpanenus, papHoOOKas Tpamnenusi, €€ CBOWCTBA U NMpu3Haku. [IpsMoyronsHas
Tpareuus.

Meron yasoeHnnss wmenuanbsl. llenTpanbHas cumMmerpusa. Teopema @Paneca u
TEOpEMa O IPOMOPLUHOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroibHUKA U Tpaneuu. LIeHTp Macc TpeyroJibHHKA.

[Tonobue TpeyroapHUKoB, KodbduimeHT mnoxodus. IlpuszHaku nomoOus
TpEyroJbHUKOB. [IpriMeHeHne no100us Mpy pelIeHUH MPAKTUYECKUX 3a1au.



CpoiicTBa miom@aaed reomerpudyeckux ¢uryp. Dopmynbl Uil TUIOIIATU
TpeyrojbHUKa, MapamienorpaMma, pomba u Tpameuuu. OTHOIICHHWE IUIOMIAEH
noI00HbBIX uryp.

Beluucnenue mionjane TpPEeyroabHUKOB W MHOTOYIOJIBHUKOB Ha KJIETYAaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne Teopembl Iludaropa mpu pemeHuun
IIPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI'€HC OCTpPOr0O YIVIa HPSIMOYIOJBHOTO TpPEYrOJILHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO. TpuroHomerpuyeckue GyHKIUU YIJIOB B
30,45 n 60°.

BrnmcanHble M LEHTpanbHBIE YIVIBI, YTOJl MEXAY KacaTeJIbHOW W XOpAOH. YTIJIbI
MEXKJy XOpJaMH H CEKyIIMMH. BhOuMCaHHbIE M ONMCAaHHBIE YETBIPEXYTOJIbHUKHU.
B3aumHoe pacrnonokeHue nByxX OkpyxkHocred. Kacanume okpyxkHocteil. OOmue
KacaTeJIbHbIE K ABYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. POPMYJIIBI TPUBEICHHUS.

Pemenue TtpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpeMa CHHYCOB. Pemenue
MPAKTUYECKHX 33J1a4 C UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BENCHUU OTPE3KOB
CEKYILHUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bexkrop, nnuHa (MOyJib) BEKTOPA, COHANPABIEHHBIE BEKTOPBI, MPOTHUBOMOJI0XKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalin
HaJl BEKTOpaMH. Pa3liokeHHe BEKTOpa IO [JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater Bektopa. CkanspHOE TMPOU3BEAEHUE BEKTOPOB, MPUMEHEHUE MJIA
HaxO0JICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HAa IUIOCKOCTU. YPAaBHEHUs MNPSAMOU U OKPYKHOCTH B
KOOpJIMHATaX, IEPECEUYCHHUE OKPYKHOCTEW M MpAMbIX. METox KOOpAMHAT U €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKH. JlnnHaA OKpy:XHOCTH. ['pamycHas m pannanHas
Mepa yrJia, BBIYUCIEHHUE IIMH AyT OKpykHocTei. [1nomane kpyra, cekropa, cEerMeHTa.

JIBIOKEHHUST TUIOCKOCTH U BHYTPEHHHE CHUMMETpUH (GUryp (SJIeMeHTapHbIe
npeacrasienus). [lapamensHeiii nepenoc. [1oBopoT.



INIJTAHUPYEMBIE PE3YJbTATBI OCBOEHUA IHPOI'PAMMUBbI
YYEBHOI'O KYPCA «TI'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3y/bTaThl OCBOEHUS MIPOrpaMMbl yueOHOro Kypcea «I'eomerpusd»y
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHHUE:

MIPOSIBJIEHUEM HMHTEpEca K MPOLLJIOMY M HACTOALIEMY POCCHUCKOW MaTEeMaTHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JOCTHKEHUSM POCCUHCKHUX MAaTE€MAaTHKOB U POCCUHCKON
MaTEMAaTUYECKOM IIKOJBl, K MCIOJb30BAHUIO 3THUX IOCTH)KCHMM B APYIMX HayKax M
MPUKIATHBIX chepax;

2) rpa;KIaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJTHEHHUIO O0S3aHHOCTEN rpaskJaHIHA U pean3alii ero npas,
IPEICTAaBICHUEM O MaTEMaTHMYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBJEHHH, Mpoueayp TIpaKAaHCKOro oOliecTBa (Hanpumep, BBIOOpHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OTHYECKUX MPOOJIeM, CBS3aHHBIX C
MPAKTUYECKUM ITPUMEHEHUEM JIOCTMKEHUN HAYKH, OCO3HAHHUEM Ba)>KHOCTHU MOpPAJIbHO-
ATUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;

3) TPy10BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTME B PCIICHHMM IPAKTHYECKUX  3a1ay
MaTe€MaTUYeCKOM  HANpPAaBIEHHOCTH, OCO3HAHMEM BaXHOCTH  MAaTEMaTUYECKOIO
oOpa3oBaHMsI Ha TMPOTHKEHUU BCEH JKU3HM ISl YCHEMHOW MNpodeccnoHaIbHOMI
JESTEIBHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHUI, OCO3HAHHBIM BBIOOPDOM U
NOCTPOCHUEM WHIUBUIYaJIbHOW TPACKTOPUM OOpa30BaHUS U JKU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K  OMOIMOHAJIBHOMY M 3CTETHYECKOMY  BOCHPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, pELICHUM, pacCyXACHHH, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NIO3HAHUA:

OpUEHTaUuel B  JEATEIbHOCTH Ha COBPEMEHHYK) CHCTEMY  HAy4HbIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS YEJIOBEKA, IPHUPOIBI U
oOuiecTBa, IOHUMAaHUEM MaTEMAaTUYECKOM Hayku Kak c(Qepbl Uel0BEYECKOU
JEATEIbHOCTH, JTAloOB €€ pa3BUTUSA WM 3HAYMMOCTH JUIsl Pa3BUTUA LUMBUIIM3ALNH,
OBJIAJICHAEM SI3BIKOM MAaTEMaTUKH W MAaTeMaTHYEeCKOW KyJIbTYpOHl Kak CpEICTBOM
MIO3HAaHHUSI MHpA, OBJAJAECHHEM IPOCTEUIIMMH HABBIKAMH  HMCCJEI0BATEIbCKON
NS TENbHOCTH;



6) ¢usnueckoe BocnUTaHWe, (OPMHUPOBAHHE KYJIBTYPHI 310POBbSI M
IMOIMOHAIBLHOTO 0JIArOMOJTyYHSsI:

TOTOBHOCTBIO MIPUMEHATh MaTeMaTHICCKHE 3HAHUS B MHTEPECAX CBOCTO 3/I0POBBS,
BEJICHUS 37I0pOBOT0O 00Opa3za XU3HHU (30pPOBOC MUTAHWE, COATTAHCHPOBAHHBIA PEKUM
3aHATHH M OTABIXa, peryjsipHas (u3MYecKas aKTHUBHOCTH), CHOPMHUPOBAHHOCTHIO
HaBbIKa pedIiekCHy, TPU3HAHKEM CBOETO ITpaBa Ha ONMIMOKY U TaKOTO K€ MpaBa JAPYroro
YeIIOBEKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHCHTAIlMCH HAa TPUMCHCHHE MAaTEeMAaTUYCCKMX 3HAHUU JUIS pEIICHUs 3a1ad B
00JTIACTH COXPAHHOCTH OKPYXKAIOIIEH Cpelibl, MNIAHUPOBAHUS MOCTYIKOB U OICHKH HX
BO3MOXXHBIX TIOCJICJCTBHMA JIJII OKPYXKAIOMIEH Cpelbl, OCO3HAaHWEM TJI00AIBHOTO
XapakTepa 3KOJOTHICCKHUX POOJIeM U IyTeH MX PeIICHUS;

8) amanrammsa K HM3MEHSIIONIUMCH YCJIOBHSIM COIHAJIBHOW W TNPHUPOTHOI
cpenbI:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHUSX HEONMPEACIEHHOCTH, IMMOBBIIICHUIO YPOBHS
CBOCH KOMIIETCGHTHOCTH dYepe3 NPAKTHUYECKYIO JCATCILHOCTh, B TOM YHCIIC YMCHHE
VUUTBCSA Y IPYTHX JIIOJIeH, TPHOOpeTaTh B COBMECTHOM JCSITEILHOCTH HOBBIC 3HAHUS,
HABBIKA U KOMITCTCHIIUU U3 OIBITA JIPYTHX;

HEOOXOIMMOCTBIO B (POPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM YHCJIEe POPMYIUPOBATH
UJICH, TIOHSATHS, TUTIOTE3BI 00 00BEKTAaX W SBJICHUSIX, B TOM UHCIIC PaHEEe HCHM3BECTHBIX,
0CO3HaBaTh JEe(MUIIUTHI COOCTBCHHBIX 3HAHWH W KOMITIETEHTHOCTEH, TUTAHUPOBATh CBOE
pa3BUTHE;

CMOCOOHOCTBIO OCO3HABATh CTPECCOBYHO CHTYAIlMIO, BOCIPUHHMATH CTPECCOBYIO
CUTyallMI0 KaK BBbI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTHUPOBATh NPUHUMACMBIC
pelieHuss W JaelcTBhsA, (OPMYJIMPOBaTh W OICHWBATh PHUCKA U  TOCJCICTBUA,
(bopMHPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble Jjornyeckue 1eicTBUA:

e BBIABISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOWICHUA MEXAY MOHATUAMH, (HOPMYITUPOBATH
OTIpeIeTICHUS MOHSITHIA, yCTaHaBIIMBATh CYLIECTBEHHBIN pU3HAK
KJacCu(pUKalMU, OCHOBaHUS [UIsi OOOOLICHUS W CPaBHEHMS, KPUTEPHUH
MPOBOAMMOIO aHAJIN3A;

e BOCIPHHUMATH, bopmynrpoBaTh u npeoOpa3oBbIBATH CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULIATENIbHbIC, €TUHUYHBIE, YACTHBIE U O0IIKE, YCIOBHBIE;



BBIABJISIT MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3M M IPOTHUBOPEYUS B
dakTax, JaHHBIX, HAONIOACHUAX W YTBEPKICHUSX, MpEAsaratb KPUTEPUH IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JIeNaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKJIFOUEHHH 110 aHAJIOTUH;

pazOupaTh [OKa3aTelbCTBA MATEMAaTUYECKHX YTBEPKACHUM (TpsIMble U OT
MPOTUBHOI0), TMPOBOAUTh CAMOCTOSITENIBHO  HECJIOXKHBIE  JOKA3aTeJbCTBA
MaTeMaTUYECKUX (PAKTOB, BbICTpaUBaTh apryMEHTALMIO, IPUBOIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHMUS;

BbIOMpaTh croco0 peleHus: yueOHo! 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbBIOMpAaTh HamboJee MOAXOMAUIMM ¢ Y4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarTebLCKHe JeCTBUSA:

UCTIONB30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT TMO3HAHMS,
dbopMynupoBaTh  BONPOCH, (UKCHUPYIOIIKE MPOTUBOpEUYHe, MpodiieMy,
CaMOCTOSITENIbHO yCTaHABIMBAaTh HCKOMOE U JaHHOE, (pOpMHpOBaTh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHUE;

NPOBOJAUTh MO  CaMOCTOSATEIBHO  COCTAaBICHHOMY IUIAaHY  HECJIOXKHBIN
OKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHNE MO YCTAHOBIECHUIO OCOOCHHOCTEH
MaTEeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOiA;
CaMOCTOSTENbHO (popMynIupoBaTh OO0OOIIEHUS W BBIBOABI TO pe3yJbTaTaM
MPOBEAEHHOTO  HAONIONCHUS, WCCIENOBaHUS, OIEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHU;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoIllecca, a TakkKe BBIIBUTATH
MPEIOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBIISITh  HEOCTAaTOYHOCTh W M30BITOYHOCTh MHGPOpPMAlWH, JAaHHBIX,
HEOOXOIMMBIX ISl peILICHUs 3a/1a4H;

BbIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATh M  UHTEPIPETHPOBATDH
uH(GOPMALIMIO Pa3INYHbIX BUAOB U (HOPM IpEICTaBICHHUS;

BbIOMpaTh (HopMy mpencTaBiIeHHs] UHPOPMAIUU U WIUTIOCTPUPOBATH peEIIaeMble
3aJ]auu CXeMaMH, AUarpaMMaMu, HHOH rpaduKoi 1 UX KOMOMHAILIUSAMUY;
OLIEHUBATh HAJEKHOCTh MHPOPMALIUU TI0 KPUTEPHSIM, IPEUIOKEHHBIM yUUTEIEM
Win c(hopMyTHPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe 1eHCTBHSA:

BOCIPUHUMATh U (OPMYJINPOBATh CYXJIEHUS B COOTBETCTBUM C YCIOBUSMH U
LeNssMU OOLIEHMS], SICHO, TOYHO, I'PaMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, [aBaThb MOSCHEHUS 110 XOAY PELICHUS 3a1auy,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;



B Xoi€ OOCYXIEHHS 3a/laBaTb BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npo0OsieMbl, pelraeMod 3a/adyd, BBICKA3bIBaTh HJIEW, HAICJIEHHbIE Ha TIOMCK
pEIIEHHUs, COMOCTABISATh CBOU CYXACHUS C CYXICHUSMHU JIPYTUX YYaCTHHKOB
auanora, oOHapyXKUBaTh PA3IMYUE M CXOJACTBO MO3UIIMI, B KOPPEKTHOU Gopme
(dbopMyIIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPECTaBIATh PE3yabTaThl PEIICHUs 33Ja4yd, HKCIEPUMEHTa, HCCIEI0BaHUS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3CHTAIUN U 0COOCHHOCTEH ayIMTOPHUH;

NOHUMAaTh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTHLHOU
paboThI IPH PENICHNN YYEOHBIX MaTEMaTUIECKUX 33]1aY;

NPUHUMATH IIeJIb COBMECTHOM JEsTeNbHOCTH, IUIAHUPOBATh OPraHU3aLHUIO
COBMECTHOH paboThl, paclpeaensTh BUAbl padoT, JOrOBapUBATHCS, 0OCYXKAATh
IPOIIECC U pPe3ybTaT paboThl, 0000IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYNIOBBIX (popMax paboThl (0OCyxaeHus, OOMEH MHEHHUSIMH,
MO3TOBbIE IITYpMbl U JApPYTHE), BBIIOJHATH CBOIO YacTh palbOThl H
KOOPJIMHHUPOBATh CBOM JACUCTBUS C JAPYTMMHU YICHAMU KOMaH[bl, OLCHUBATbH
KauyecTBO CBOETO BKJIaJa B OOLINI MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMH B3aMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEpCAJIbHbIE y4eOHbIe 1eiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIISATh IUJIAaH, aITOPUTM pEIIeHUs 3aJa4u (UM €ro 4acTh),
BbIOMpaTh CHOCO0 pElIeHHs ¢ YYETOM UMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATb M KOPPEKTUPOBATh BapHUAHThl PEIICHUN C
y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTpOJ'IL, AMOIHUOHAJIbHbINA HHTEJLJIEKT:

BJaJIeTh CIIOCOOAMU CaMOIPOBEPKH, CAaMOKOHTPOJIS Ipoliecca U pe3yibTaTa
pelIeHns MaTEMAaTHYECKOM 3a1a4u;

OPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPU PELICHHUU 3aa4H,
BHOCUTb KOPPEKTUBbI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HaAWJICHHBIX OIIHUOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pPeE3yJbTaTa JEATEIBHOCTH IIOCTABICHHOW LEIH U
YCIOBUSIM, OOBSICHATh IPUYMHBI JOCTHXKEHUS WM HEJIOCTHKEHUS Lely,
HaXOAUTb OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHniy oOydenus B 7 kiaacce oOy4aromuics MOTYYUT CICAYIOIIKNE TTPEIMETHbIC
pEe3yJIbTATHI:

Pacmo3naBaTh M3ydeHHBIC T€OMETpUUECKHE (DUTYpHI, OMPENEsiTh WX B3aUMHOE
pacmoyioKeHue, H300pakaTh TEOMETPUYECKHE (UTYPHI, BBITIOJHITH UYEPTEKH TIO
YCIOBUIO 3a/aud. V3MeEpsTh JIMHEWHBIE U YIJIOBBIE BEIWYMHBIL. Pemiats 3amadd Ha
BBIYUCIICHUE JIJTMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenate rpyOyr0 OIEHKY JMHEWHBIX U YIJIOBBIX BEJIIMYMH IPEAMETOB B peajibHOU
KU3HHU, Pa3MEPOB MPHUPOJHBIX O0BEKTOB. Paznmmuarh pasmepbl ITUX OOBEKTOB I10
MOPSAJIKY BEJIMYHUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCS MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIb30BAThH IPU3HAKU U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a7ad.

[IpoBOANTE JOTHYECKHE PACCYKAEHUS C HCIOIB30BAHUEM T'€OMETPHUUYECKUX
TEOpEM.

ITonb30oBaThCs  MpU3HAKAMU  PABEHCTBA  MPSMOYIOJIbHBIX  TPEYTrOJIbHUKOB,
CBOMCTBOM MEIWaHbI, MPOBEAEHHON K TMIOTEHY3€ MPSIMOYIOJIbHOTO TPEYroJIbHUKA, B
pPEILICHUU TEOMETPUUECKHUX 3a/1a4.

Onpenenars NapauieIbHOCTh MPSMBIX C MTOMOIIBIO YTJIOB, KOTOPBIE 00pasyeT C
HUMHU cekymas. Onpenensitb MapayIeIbHOCTh MPSIMBIX C ITOMOIIBI) PAaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSMOM O TOYEK APYTOM MPSIMOU.

Pemiars 3aaun Ha KieTyaton Oymare.

[IpoBOIUTH BBIYMCIICHUSI W HAXOJUTh YUCJIOBBIC U OyKBEHHBIC 3HAYCHHS YTJIOB B
FEOMETPUYECKUX 3aJ1a4aX C HCHOJb30BAHHEM CYMMbI YIJIOB TPEYTOJIbHUKOB H
MHOT'OYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH IEPECEUCHUM JIBYX
NapajyIeIbHBIX MOPSMBIX CEKylIeW. Pemars npakTudyeckue 3ajauyd Ha HaXOXKJICHUE
YIJIOB.

Bnagetp mNOHSATHEM TrE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAesTh
OWCCEKTPUCY yIJIa U CEePEAVHHBIA TMEPHEHIUKYISP K OTPE3KYy KaK TreOMETPUYECKUE
MECTa TOYCK.

DopMyIUpOBATH OMNPEICICHUS OKPYXHOCTM M Kpyra, XOpJbl M JHaMeTpa
OKPYHOCTH, IIOJb30BaTbC MX CBOWCTBAMHU. YMETh IPUMEHATH 3TH CBOWMCTBA IPHU
pelIeHnY 3a1a4.

Bnagetp mNOHSTHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. I[lonb3oBarhecs (akTaMu O TOM, UYTO OHMCCEKTPHCHI YIJIOB
TPEYroJibHUKAa TIEPECEKAIOTCs]I B OJHOM TOYKE, M O TOM, UYTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagete moHsATHMEM KacaTeNnbHOM K OKPYXXHOCTH, IOJIb30BaThCS TEOPEMOM O
MEePIEHIUKYJISIPHOCTH KAaCaTeIbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KACAHUSI.



[Tonb30BaThCAd MPOCTEUIIMMU T€OMETPUYECKMMU HEPABEHCTBAMHU, MOHUMATh WX
MIPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOCHUSA C IOMOLIBIO LUPKYJIS U
JIMHEUKU.

K koHiy 00yueHus B 8 kiacce 0OydarolUiics NOMYUYUT CIIEIYIOIINE NPEIMETHBIE
pPEe3yJIbTaTHhI:

Pacno3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, II0JIb30BaThCS
UX CBOMCTBaMU IIPU PEUICHUU T€OMETPUUECKUX 3aad.

[IpuMeHsTh CBOWCTBA TOUKHM NEPECEUEHHsI MEIMAH TPEYroJbHUKA (LIEHTpa Macc) B
peLIeHUH 3a1a4.

BraneTe moHsATHEM CpeJHEN JUHUM TPEYroJIbHUKA W Tpaneuuu, MPUMEHSATh HX
CBOWCTBA IIpU PELICHWHM TeoMeTpuueckux 3aaad. llosnb3oBatecs Tteopemon daneca u
TEOPEMOHU O IIPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PEILEHUS IPAKTHYECKUX
3a/1ay.

[IpuMeHsITh TpU3HAKM TMOAOOHS TPEYrOJbHUKOB B PEHICHUH T'€OMETPHUYECKHUX
3a1ay.

[Tonb3oBatbes  Teopemoin  Iludaropa s pemieHuss TeOMETPUUYECKUX U
IIpaKkTU4YeCKuX 3a1ad. CTpOUTh MaTEMaTUYECKYyI0 MOJEIb B IIPAKTUYECKHUX 3ajadax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIIUHBI.

Brmaners moHATMSAMEH  CHMHYyCa, KOCHMHyCa M TaHI€HCAa OCTpOro yria
IIPSMOYTOJIBHOTO TpeyroibHuKa. [lonp30BaTbCs ATUMH NOHATUAMM I PELICHUS
IPAKTUYECKUX 3a]a4.

Bbruncnate (pa3inyHbIME - CcIIOCOOAMM) IUIOIIAJb TPEYTOJbHUKA M IUIOLIAIU
MHOTOYTOJIbHBIX (Uryp (IOJB3YSCh, I'ZI€ HEOOXOAMMO, KaJIbKYIATOpOM). [IpumeHsTH
ITIOJIyYECHHBIC YMEHHUS B IIPAKTUYECKUX 3a/1a49aX.

Braners NOHATHUAMM BIIMCAHHOTO Y LIEHTPAIBHOTO YIJIa, UCIIOJIb30BATH TEOPEMBI O
BIIMCAaHHBIX YIJAX, YIVIaX MEXIY XOpAaMH (CEKyIIMMHM) U YIJIe MEXKAY KacaTeabHOU U
XOpAOH NP PEIICHNN F'€OMETPUYECKUX 3a1a4.

Brnagere MOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHSITh CBOICTBA
OIMCAHHOIO YETHIPEXYTOJIbHUKA IIPYU PEIICHUH 3a/1a4.

[IpuMeHATh MOJYYEHHbIE 3HAHHUS HAa NPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENIN Ul 3a7a4 PeajbHOW JKU3HU MU IPOBOJUTH COOTBETCTBYIOLIUE BBIYHUCIICHUS C
IPUMEHEHHEM 10oJ00Ms W TPUTOHOMETpUM  (TMOJB3YysCh, TA€ HEOOXOANUMO,
KAJIBKYJIITOPOM).

K xoniry oOyuenus B 9 kiaacce o0ydyarouiics TOMYYUT CIEIYIOIINE MPEIMETHBIE
pE3yNbTATHL:

3HaTh TPUTOHOMETPUUECKHE (YHKIUHU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO
pa3iaMyYHbIE AJIEMEHTHl MPSIMOYTOJIBHOIO TPEYrojibHUKA («PEIIEHUE MPSMOYIOJIbHBIX



TPEYroJIbHUKOBY»). Haxonuth (C MNOMOUIBIO KaJIbKYJATOpAa) JUIMHBI W YIVIBl JUIA
HETaOMUYHBIX 3HAUCHUH.

[Tonb30BaTbes GopMynaMu TNPUBEAEHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUIl HAaXOXACHWS COOTHOIICHWM MEXIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HAXOXKICHMS PAa3IUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEILICHHE TPEYTOJIbHUKOBY), IPUMEHATh UX MPHU PELICHUN
r€OMETPUYECKUX 3aa4.

Bnagers nosstusMH IpeoOpa3oBaHUs NOJO00HS, COOTBETCTBEHHBIX AJIEMEHTOB
nogoO0HbIX Quryp. [lonb3oBarbest cBOMCcTBaMM MOJO0US MPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATh AJUHBI U HAXOAUTh YTl y Ton0OHBIX ¢uryp. Ilpumensars cBoiicTBa
noo0us B MPAKTHUECKHUX 3a7adax. YMETh NMPUBOAUTH IPUMEPHI MOJOOHBIX (UTYD B
OKPYXKaIOILEM MHUpE.

Ilonb30BaTbcsd TEOpEeMaMHM O IPOU3BEIECHUU OTPE3KOB XOPHA, O IPOU3BEIACHUHU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCa BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUN U (PU3UUECKHI CMBICI,
OPUMEHSTh MX B PEIIEHUH TE€OMETPUUYECKHX M (PU3NYECKuX 3amad. [IpuMeHsTh
CKJIIPHOE IPOU3BEICHUE BEKTOPOB ISl HAXO0KICHHUS UIMH U YIJIOB.

ITonb30BaTbCd METOJOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €r0 B PELICHUU
r€OMETPUYECKUX U NMPAKTUYECKUX 3a4a4.

Braners noHATHAMYU NPAaBUIBHOIO MHOTOYIOJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
YT OKPYKHOCTH U PaJUaHHOW MEpBI yIJIa, YMETh BBIYUCIIATH IUIOIIAAL KPyTra U €ro
yacTteil. [IpuMeHsTh MOJydeHHbIE YMEHMS B IIPAKTUYECKUX 3a7a4ax.

Haxomute ocu (MM ULEHTpbI) CHUMMETPUM (UTyp, TNPUMEHSATh JIBUKEHUS
IJIOCKOCTH B MMPOCTEUIINX CIydasiX.

IIprMeHATh MOJy4eHHBIE 3HAHUSA HAa IPAKTHUKE — CTPOMTH MaTEMaTHYECKHE
MOJEIIN Ul 3a7a4 PealbHOW KU3HU MU IPOBOJUTH COOTBETCTBYIOLIUE BBIYHUCICHUS C
IPUMEHEHUEM NOJ00Ms M  TPUTOHOMETpUYECKHUX (yHKUMH (1ONb3ysAch, TIe
HE0OXO0MMO, KAJTbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne o/ Kontpoabnsie | IlpakTnyeckue
NPOrpamMMbl Bcero 5 P o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypesI
[Ipocrelimme reome eCcKHe
1 I/I)I() CBl(;ﬁIZTBI/; IF/I31\1:Ie TepHHI;e re:Mt?;H;}IIIIZ;IKI;X 14 bubmorexa [JOK
' p p https://m.edsoo.ru/7f415¢2e
BEJINYUH
bu6mmoreka [IOK
2 Tpeyronbrukn 22 ! https://m.edsoo.ru/7f415¢e2e
[TapannenpHble IpsIMBIE, CYyMMa YTIJIOB bu6nuoreka [IOK
3 14 1
TPEYroJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTh U KpyT. ['eomeTprueckue 14 1 bubnmoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
. bubmunoreka LIOK
5 [ToBTOpeHue, 060061IeHNE 3HAHUI 4 1 hitps./m.edsoo.r/7f41 5e2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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8 KUIACC

KouunyecTBOo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Kontpoabnsie | IpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
! HerbipExyrombHiKH 12 ! https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 1| OII)IO MOHAJIBHBIX OTp €3Kax, MoJ00HbIC 15 1 bubmorexa I[JOK
potioph p > TTOA https://m.edsoo.ru/7f417¢18
TPEYTrOJIbHUKU
[Tnomanes. Haxoxnenue miomanaei
3 Tpe mOJfBHI/IKOB u f&HOFO o;l;IHHLIx ¢bur 14 1 bubmorexa [JOK
peyr T M https://m.edsoo.ru/7f417¢18
[Tnomaau mogo0HBIX HUryp
Teopema IIudaropa u Hauana Bu6muotexa [JOK
4 10 1
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTU. BriicanHsie u
OIIMCAHHBIC YETHIPEX YT OJIbHUKH. bu6nuorexa LIOK
5 13 1
Kacarenbnbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bu6mmoreka [IOK
6 [ToBTOpeHue, 06001IeHNEe 3HAHUI 4 1 hitps-//m.cdsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaunmenoBanue
(undposbie)
n/ | pasgeaoBuTeM | Beer | Kourpoabubl | Ilpakruyecku
oOpa3oBaTe/ibHbIE
I NMpOorpaMMsl 0 e padoThbI e padoThl
pecypcsbl
Tpuronomerpus.
Teopembl
KOCHHVCOB I bubmuorexa [JOK
1 Y 16 1 https://m.edsoo.ru/7f41a12
CHUHYCOB. .
Pemrenne -
TPEYTrOJIbHUKOB
[IpeoOpazoBanue
noxoous. Bu6nunoreka LIOK
2 Mertpuueckue 10 1 https://m.edsoo.ru/7f41a12
COOTHOILIEHUS B c
OKPYHOCTHU
Bbu6nuoreka [JOK
3 Bekrtopsl 12 1 https://m.edsoo.ru/7f41a12
c
JlexapToBbI bubmuorexa [JOK
4 KOOpJMHATHI Ha 9 1 https://m.edsoo.ru/7f41a12
IJIOCKOCTH c
IIpaBunbHbBIE
MHOTOYTOJIbHUKHI
. Anuna bubmmoreka [JOK
5 OKPY>KHOCTH U 8 https://m.edsoo.ru/7f41al12
IJI0IAab Kpyra. €
Brruncienue
JIomaaen
TBHKeHns bu6mmoreka [IOK
6 6 https://m.edsoo.ru/7f41a12
IJIOCKOCTH .
[ToBTOpEHME,
e — bubmmoreka [JOK
7 ’ 7 2 https://m.edsoo.ru/7f41al2
cucTeMaTu3aIus .
3HAHUM =
OBIIEE
KOJIMYECTBO
68 6 0
YACOB I10
[MPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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HOACHUTEJIBHASA 3AITUCKA
Pa3nen «BeposiTHOCTH M CTATUCTHKA»

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPHUOOPETAIOT BCE
00JIBIIIYIO 3HAYMMOCTh, KaK C TOYKU 3pEHUS MPAKTUYECKUX MPUIIOKEHHM, TaK U UX POJIH
B 00pa3oBaHuU, HEOOXOAUMOM KaXKIOMY uejoBeKky. Bo3pacTtaeT uucio npodeccuii, npu
OBJAJCHUN KOTOPBIMH TpeOyeTcss Xopoiass 0a3oBas TMOJATOTOBKa B 00JIacTH
BEPOATHOCTH W CTaTUCTUKH, TaKas MOATOTOBKA Ba)KHA VISl TPOOJIKEHHSI 00pa30BaHUs
U JUIs yCTIENTHOM npodeccnoHaaIbHON Kaphephl.

Kaxxapiit 4enoBek MOCTOSHHO MPUHUMAET PEUICHHSI HA OCHOBE UMEIOIUXCS Y HErO
JaHHBIX. A JJi1 OOOCHOBAaHHOTO NPHUHATHSA PEUICHHs B YCJIOBHUAX HEJOCTaTKa WU
n30bITka HHGOPMAIMU HEOOXOJMMO B TOM YHCIE XOpOIIo c(HopMHUpOBaHHOE
BEPOSATHOCTHOE M CTATUCTUIECKOE MBIIIUICHHUE.

NMeHHO TI03TOMY OCTPO BCTaja HEOOXOIUMOCTh CHOPMHUPOBATH y 00YUAIOIUXCS
(GYHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0O B C€0sl B KaueCTBE HEOTHEMIIEMOM
COCTaBIISIIOIIECH yYMEHUE BOCIPUHUMATh M KPUTUYECKH aHAIM3UPOBATh MH(OPMAIIHIO,
MPEICTABICHHYIO B Pa3IMUHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHUX
pEAbHBIX TPOIIECCOB M 3aBUCHUMOCTEH, MPOU3BOIUTH MPOCTEUIINE BEPOSTHOCTHBIE
pacu€Thl.

3HAaKOMCTBO B y4e€OHOM Kypce€ C OCHOBHBIMH MpPHHLMIIAMU cOOpa, aHamu3a u
NpENCTaBICHUS] JAHHBIX W3 Pa3NIu4HbIX cdep KU3HM O0O0IIecTBa W TOCyIapcTBa
npuodmaerT oO0yJarommxcss K OOIIECTBEHHBIM HWHTepecaM. VI3yueHue OCHOB
KOMOMHATOPUKH pa3BUBACT HABBIKM OpraHM3anuu Imepebopa W ToAcY€éTa dHcia
BapHaHTOB, B TOM YHCJE B MPUKIAJAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMH TEOpPUU
rpadoB co3gaér mareMaTudyeckuil ¢yHIaMeHT Ajii (OpMHUpPOBAHUS KOMIIETCHIIMHA B
obnactu WHPOPMATHKU W UUMPOBBIX TexXHONOTHWHA. [IpM W3yYeHMHM CTAaTUCTUKUA H
BEPOATHOCTH O0OOTAaIIAIOTCSl MPEACTABICHUS OOYJAIOMIMXCS O COBPEMEHHOW KapTHHE
MHUpa U METOJaxX ero McCCleJOBaHMs, (OPMUPYETCS] MOHUMAHUE POJIM CTATUCTHKHU KaK
MCTOYHHMKA COIMAIBHO 3HAYMMOW WHGOPMAIMM W  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT'O MBIIIJICHHUS.

B cooTBeTcTBUU C JaHHBIMHU IEISIMU B CTPYKTYpE MPOTrpamMMmbl Y4eOHOTO Kypca
«BeposTHOCTh M CTATUCTHKA» OCHOBHOTO 001IEero 00pa3oBaHus BhIICIEHBI CICAYIOIIHIE
cofiepkaTenbHO-MeToanueckue JuHuM: «llpencraBienne JaHHBIX U OMMCATEIbHAS
CTaTUCTUKa», «BeposarHocThy, «DmeMeHThl KOMOMHATOpUKH», «BBeneHue B Teopuio
rpadoBy.

Copepxanne nuHuU «lIpencTaBieHre MaHHBIX W OMHCATEIbHAS CTATHCTUKA»
CIIy’)KHT OCHOBOH Jis1 (hOPMHpPOBAHUS HABBIKOB PaOOTHI ¢ MH(MOpMALIMEH: OT YTCHUS H
MHTEpIIpeTaluY MHPOpMAIMU, MpPEICTaBICHHOW B TaOiMuax, Ha JguarpamMmax u
rpadukax, 10 cOopa, MPEACTAaBIECHUS M aHaIM3a JaHHBIX C MCIHOJIb30BaHUEM



CTAaTUCTUYECKUX XapaKTEePUCTUK CpPEeJHUX M pacceuBaHus. Paboras c JaHHBIMH,
oOydaroniecss yd4aTcsi CUMTHIBaTh M HHTEPIPETUPOBATH JAaHHBIC, BBIJIIBUIaTh,
apryMEHTUPOBaTh M KPUTHKOBAaTh NPOCTEUINME THUIOTE3bl, PA3MBILUIATE HaJ
(dakTopaMy, BbI3BIBAIOIIMMU HW3MEHUYMBOCTb, W OLEHUBAaTh UX BIUSHUE Ha
paccMaTpUBaEMbIE BEIIMYHUHBI U IIPOLIECCHI.

NHTYynTHBHOE TNIPEACTABICHHE O CIy4alHOM W3MEHYMBOCTH, MWCCIEN0BaHUE
3aKOHOMEPHOCTEN M TEHAEHLUHUW CTAHOBUTCS MOTHMBHUPYIOIIEW OCHOBOW ISl U3YYEHHUS
TEOPHUH BEPOSATHOCTEN. bobIIOE 3HaUYEHNE UMEIOT NTPAKTHUYECKUE 3aJjaHus, B YaCTHOCTHU
OIIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEPOSATHOCTU BBOJAUTCS KaK Mepa IMpaBaonoo0us ciay4yaliHOro COOBITHSI.
[Ipu n3yueHnun yueOHOTo Kypca o0ydaronifecst 3HakOMATCS ¢ MPOCTEUITMMHU METOJaMU
BBIYMCIICHHUSI BEPOATHOCTEH B CIYYaWHBIX SKCIEPUMEHTAX C PAaBHOBO3MOXHBIMU
AJIIEMEHTapHBIMU HCXOJIaMH, BEPOSTHOCTHBIMM 3aKOHAMH, INO3BOJIIOIIMMH CTABUTh U
pemathk 0oJiee ClIoKHbIE 3a7a4n. B yueOHBINM Kypc BXOAAT HaualbHbIC IIPEICTABICHUS O
CIIy4ailHbIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax yueOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYalOIIUXCS C
MHOXECTBAMU W OCHOBHBIMHU ONEPALMSIMHU HAJ MHOXXECTBAMH, pPaccMaTpHUBAIOTCA
OpUMEpPbl NPUMEHEHMS Ul PpEIIeHUs 3aJad, a TakKe MCIOJIb30BaHUA B JPYTUX
MaTEMaTUYECKUX Kypcax U y4eOHBIX MPEAMETAX.

B 7-9 xkmaccax wusyudaercsi ydeOHBIM Kypc «BeposTHOCTb M CTaTUCTUKa», B
KOTOpPBIA BXOIAT pasnensl: «lIpencraBieHne JaHHBIX M ONMCATENbHAs CTaTUCTUKAY,
«BeposTHOCTBY», «DeMEHTB KOMOUHATOPUKW», «BBeneHne B Teoputo rpadoB.

Ha uzyuenue yueOHOro kypca «BeposaTHOCTb U cTatucTuka» oroautcs 102 yaca:
B 7 kiacce — 34 yaca (1 yac B Hexnenwo), B 8 kiacce — 34 yaca (1 gac B Henento), B 9
kiacce — 34 gaca (1 gac B Hezeln).



COILEPKXAHUE OBYUYEHUSA
7 KIIACC

[IpeacraBnenre AaHHBIX B BUAEC TaOJMWIl, auarpamm, TpaduKoB. 3amoJTHEHUE
TaOJUIl, YTEHUE U MOCTPOCHUE AuarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpolieccoB. M3pneuenne uHGOpMalUMM U3 AUATPAMM U
Ta0JIMIl, UCTIOIb30BAHUE U MHTEPIPETALIMS IaHHbIX.

OnucarenpHasi CTaTHCTUKA: CpeAHEEe apupMEeTHUecKoe, MeauaHa, pa3Max,
HauOoJblllee W HAaWMEHbIIee 3HA4YCHHWS Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYUBOCTH.

CrnyyaliHbI{ SKCTIEpUMEHT (OMBIT) U Cily4aiiHoe coObiTHe. BeposTHOCTh U yacToTa.
Ponp ManoBepoOsSTHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITHI B MMPUPOJIC U B OOIIECTBE.
MoHeTa u urpajapHasi KOCTb B TEOPUU BEPOATHOCTEU.

I'pad, Bepmuna, pedpo. Ctenens BepmmHbl. Yncno pédbep u cymmapHasi CTeneHb
BepuinH. [IpencraBnenue o csizHocTu rpada. Lenu u uukiel. [Iytu B rpadax. O6xon
rpacda (suinepoB myTh). [IpencraBienue o0 opueHTHpOBaHHOM Tpade. Pemenue 3amau ¢
MOMOIIBIO TpadoB.

8 KUIIACC

[IpencraBienue qaHHBIX B BUAE TaOIUI, TUarpaMM, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, OJAMHO)KECTBO. Onepauu HaJ MHOKECTBaAMU:
oObeIMHEeHUe, nepeceueHne, nomnoiaHeHue. CBOICTBa omepamnuii HaJl MHOXECTBAMH:
[IEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEAEIUTEIBHOE, BKItOUeHus. Mcnonb3oBanue
rpaUyecKoro MpeACTaBICHUS MHOXECTB JUIsl ONMCAHMSI PEAbHBIX IIPOLIECCOB U
SABJICHUU, IIPU PEIICHUU 3a/1a4.

N3mepenne paccenBaHMs JOaHHbIX. Jlucnmepcuss M CTaHIAPTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DnemMeHTapHble cOOBITUS ciaydaiiHoro omneita. Ciydalinble coObITHsA. BeposiTHOCTH
coObITUH. ONBITBI C PaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSAMHU. CiyyaliHbIN
BbIOOD. CBSI3b MEXAY MAJIOBEPOATHBIMHU U MPAKTUUYECKH JTOCTOBEPHBIMU COOBITHSIMU B
npupojie, OOIIECTBE U HAyKe.

Hepeo. CBOMCTBa JEPEBBEB: €IMHCTBEHHOCTH IIYTH, CYIIECTBOBAHUE BUCAYEH
BEPILMHBI, CBSI3b MEXKJY YHUCIOM BEpUIMH U uucioM pédep. [lpaBuino ymHOXKEHHUS.
Pemenue 3amay ¢ moMorisio rpados.

[IpotuBononoxueie coObiTusA. Juarpamma Ditnepa. O0beTUHEHNE U TTEpECeUeHUe
coOpiTuii. HecoBmecTHbie coObITHs. DOpMysa CIOKEHHUS BEPOSTHOCTEH. Y CIOBHAsS
BeposATHOCTb. IIpaBmwiio ymHOxeHus. HeszaBucumbie coObiTus. IlpencraBneHue
DKCIIEpUMEHTAa B BHJE JepeBa. PelleHne 3a1ad Ha HaxOKICHUE BEPOSATHOCTEM C
MTOMOIIBIO JIEpEBa CIIy4alHOTO 3KCIIEPUMEHTA, TuarpaMm Jujepa.
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[IpencraBineHue NaHHBIX B BUJAE TaONML, AUarpamm, rpaukoB, UHTEPHpPETALUs]
JaHHbIX. YTeHHE U MOCTpOEHUE TabIUll, AUArpaMM, Ipa(UKOB [0 pealbHbIM JIaHHBIM.

[lepectanoBku u dakropuan. CodeTaHUs W YHUCIO COYETAHUU. TpPEyrOJIbHHUK
[Tackans. Pemenue 3a7a4 ¢ CHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposSTHOCTb. CiydaliHbli BBIOOp TOYKM U3 (QUIYpBl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTH.

Hcnertanue. Yenex u Heynada. Cepus ucnblTaHMWA 110 nepBoro ycmnexa. Cepus
ucneiTanuit bepaymnu. BeposatHoctu coObITHIA B cepun UctibiTanuil bepuysuu.

CrnydaiiHas BeIMYMHA M PpACIpENENIeHHEe BEpOATHOCTEH. MartemaTtuyeckoe
o)kujaHue U aucrnepcusd. [IpuMepsl MaTeEMaTHYECKOTO 0KMIAHUS KaK TEOPETUYECKOTO
CPEIHEr0 3HAYCHUs BEIMYMHBI. MaTeMaTnyeckoe 0XKUAAHUE U JUCIEPCHUS CIy4alHON
BEJIMYMHBI «UHCIIO YCIIEXOB B CEPUM MCHbITAaHNUN bepHym.

[lonsitue o 3akoHe OoybmUX 4Yucen. M3mepeHue BEPOSATHOCTEH C IMOMOIIBIO
yacToT. Posib 1 3HaueHue 3akoHa OOJIBIIUX YHCE B IPUPOJIE U OOIIECTBE.



INIJTAHUPYEMBIE PE3YJbTATBI OCBOEHUA IHPOI'PAMMUBbI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHMS  IIPOrpaMMbl  ydye0HOro  Kypca
«BepoATHOCTh U CTaTUCTUKA» XAPAKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHUE:

MIPOSIBJIEHUEM HMHTEpEca K MPOLLJIOMY M HACTOALIEMY POCCHUCKOW MaTEeMaTHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JOCTHKEHUSM POCCUHCKHUX MAaTE€MAaTHKOB U POCCUHCKON
MaTEMAaTUYECKOM IIKOJBl, K MCIOJb30BAHUIO JTHUX IOCTH)KCHMM B APYIMX HayKax M
MPUKIATHBIX chepax;

2) rpa;KIaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJTHEHHUIO O0S3aHHOCTEN rpaskJaHIHA U pean3alii ero npas,
IPEICTAaBICHUEM O MAaTEMaTHMYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAa3IMYHBIX
CTPYKTYp, SBJIEHMH, Mpoueayp TIpaKAaHCKOro oOuecTBa (Hanpumep, BBIOOpHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OTHYECKUX MPOOJIeM, CBS3aHHBIX C
MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUN HAYKH, OCO3HAHHUEM Ba)>XHOCTU MOpPAJIbHO-
ATUYECKUX MPUHIIMIIOB B IEATEIHOCTH YYEHOTO;

3) TPy10BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha AKTUBHOE Y4YacTME€ B PCLUICHHM IPAKTHYECKUX  3a1a4
MaTe€MaTUYeCKOM  HANpPaBICHHOCTH, OCO3HAHMEM BaXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMsI Ha TMPOTHKEHUU BCEH JKU3HM IS YCIEHMIHOW MpodeccnoHaIbHOM
JESITEIbBHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHUI, OCO3HAHHBIM BBIOOPDOM U
NOCTPOCHUEM WHIUBUIYaJIbHOW TPACKTOPUM OOpa30BaHUS U JKU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI];

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K  AMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCHPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, pELICHUM, pacCyXIACHUH, YMEHHIO BHJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NIO3HAHUA:

OpUEHTaUuel B  JEATEIbHOCTH Ha COBPEMEHHYK) CHCTEMY  HAy4HbIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS YEJIOBEKA, IPHUPOIBI U
oOuiecTBa, IOHUMAaHUEM MaTEMAaTUYECKOM HaykKM Kak c(Qepbl Uel0BEYECKOU
JEATEIbHOCTH, JTAloOB €€ pa3BUTUSA WM 3HAYMMOCTH JUIsl Pa3BUTUA LUMBUIIM3ALNH,
OBJIAJICHAEM SI3BIKOM MAaTEMaTUKH W MAaTeMaTHYEeCKOW KyJIbTYpOHl Kak CpEICTBOM
MO3HAaHHUSI MHpA, OBJAJACHHEM IPOCTEUIIMMH HABBIKAMH  HMCCJEI0BATEIbCKON
NEeSTENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POPMHUPOBAHHE KYJBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1arONOTyYHs:



TOTOBHOCTBIO TPUMEHATh MATEMATUYECKUE 3HAHUS B HHTEPECAX CBOETO 300POBbBS,
BEJICHUS 3JI0POBOTO0 00pa3a >KU3HU (3A0POBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEKUM
3aHATHH W OTAbIXa, peryispHas (u3nyeckas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO IpaBa Ha OIMMOKY M TaKOTO K€ IpaBa JIPyroro
YeJI0BEKA;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpPUEHTAIIMEA HA MPUMEHEHUE MATEMATHYECKUX 3HAHUM Ui PEIIEHUs 3aJad B
00JIaCTH COXPAHHOCTH OKPY KaIOIIEH Cpejibl, TUIAHUPOBAHUS MOCTYNKOB U OIEHKH HX
BO3MOXKHBIX TIOCJICICTBUM JJIsI OKPYXAIOIIEH Cpelibl, OCO3HaHWEM TIJI00abHOTO
XapakTepa dKOJOTMUYECKUX MPoOJIeM U IMMyTeH UX pelieHus;

8) amanTanus K M3MEHAKWINUMCH YCJIOBUSIM COLMAJBLHOM H MPHUPOAHON
cpeasbl:

TOTOBHOCTBIO K JACHCTBUAM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIIEHUIO YPOBHSA
CBOCM KOMIIETEHTHOCTH 4YE€pEe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHCJIE YMEHHUE
VYHUTHCS Y APYTUX JIOJCH, TpHoOpeTaTh B COBMECTHOM JEATEIHLHOCTH HOBBIC 3HAHMSI,
HABBIKM U KOMIIETCHIIMU U3 OIbITA APYTHX;

HEO0OXOAMMOCThIO B (POPMHUPOBAHUY HOBBIX 3HAHUM, B TOM Yuciie (pOpMyInpoBaTh
WJIey, TIOHSATHUS, TUTIOTE3bl 00 0OBEKTaX M SIBJICHUSAX, B TOM UHCIIC paHee HEU3BECTHBIX,
0CO3HaBaTh JEPUIIUTHI COOCTBEHHBIX 3HAHMN U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYaIlMI0, BOCIIPUHUMATh CTPECCOBYIO
CUTyallMI0 KaK BBI30OB, TPEOYIOIMMII KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIC
peuieHuss W JAeHCTBHS, (OPMYIHpOBaTh W OLIGHMBATh PUCKH U  TOCIEICTBUS,
(hopMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

e BBIABISITh M XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTEeMaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOWICHUA MEXAY MOHATUAMH, (HOPMYITUPOBATH
OTIpeICTICHUS MOHSITHIA, yCTaHaBIUBATh CYILIECTBEHHBIN MpU3HAK
KJacCU(pUKalMK, OCHOBaHUS [UIsi OOOOLICHUS W CPaBHEHMS, KPUTEPHUH
IPOBOJIUMOIO aHAIIN3a;

e BOCIPHHUMATH, bopmynrpoBaTh u npeoOpa3oBbIBAT CYXKJICHUS:
yTBEPAUTENbHBIE U OTPULIATENIbHbIC, €IUHUYHBIE, YACTHBIE U O0IIKE, YCIOBHbIE;

e BBIBJIATh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS B
dakTax, MaHHBIX, HAONIONCHUAX W YTBEPKIACHUSX, MpEAJaratb KpUTEPUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

e JenaTh BBIBOABI C HCIOJIb30BAaHHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3AaKIIOUEHUH TI0 aHAJIOTHH;



pazOupaTh [OKa3aTelbCTBA MATEMAaTUYECKHX YTBEPXKACHUM (TpsIMble U OT
MPOTUBHOT0), MPOBOAUTh CAMOCTOSITENIBHO  HECJIOXKHBIE  JOKA3aTeJbCTBA
MaTeMaTHYeCKUX (PaKTOB, BHICTPAUBATh ApryMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpATH CIIOCO0 perieHust yueOHoM 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BBIOMpAaTh HaubOoJee MOAXOMAUIMM ¢ Y4Y4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnlIe ucciieqoBarTe/LCcKHe JeCTBUSA:

UCTIONB30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh  BOMPOCH, (UKCHUPYIOIIHE MPOTUBOpEUYHe, MpodiieMy,
CaMOCTOSTEIILHO YCTaHABIMBATh MCKOMOE W JIaHHOE, (POpMUPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHCHHUE;

NPOBOJAUTh TIO  CaMOCTOSATEIBHO  COCTAaBICHHOMY IUIAaHY  HECJIOXKHBIN
OKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHNE MO YCTAHOBIECHHIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOSTENbHO (popMynIupoBaTh OOOOIIEHUS ¥ BBIBOABI TO pe3yJbTaTaM
MPOBEAEHHOTO  HAONMIO/ICHUS, WCCICIOBAaHUS, OIICHUBATH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IICHUA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoIllecca, a TakkKe BBIIBUTATH
MIPEAMOIIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISBIISITh  HEOCTaTOYHOCTh W M30BITOYHOCTh MHGPOpPMAlWH, JaHHBIX,
HEOOXOIMMBIX ISl peILICHUs 3a/1a4H;

BBIOMpATh, AHATU3UPOBATh, CHUCTEMATU3UPOBATH U  HUHTEPIPETUPOBATH
uH(GOPMALIMIO Pa3IMYHbIX BUIOB U (YOPM IpeICTaBICHHUS;

BbIOMpaTh (HopMy IpencTaBiIeHHs] UHPOPMAIUU U WIUTIOCTPUPOBATH pEIIaeMble
3aJ]auu CXeMaMH, AuarpaMMaMu, HHOH rpaduKoi 1 X KOMOMHALIUSAMUY;
OLIEHUBATh HAJEKHOCTh MHPOPMALIUU TI0 KPUTEPHSIM, IPEUI0OKEHHBIM yUUTEIEM
Win c(hopMyTHPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe NeHCTBHUSA:

BOCIPUHUMATH U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBUHU C YCJIOBHIMH H
HeasIMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXkaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHUS MO XOJy PEIICHMs 3a]auH,
KOMMEHTHPOBATH MTOJIYYEHHBIN pe3yibTarT;

B Xoi€ OOCYXIEHHS 3a/laBaTb BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMBbl, pelaeMoil 3a/laud, BBICKA3bIBaTh WJIEW, HAlIEJICHHbIE Ha IOUCK
pElIeHUs, CONMOCTABISTh CBOU CYXKJEHHUS C CYXICHUSMU APYTHX YYACTHUKOB
auanora, oOHapy>KMBaTh Pa3iMuMe U CXOJACTBO MO3UIMHI, B KOPPEKTHOU dopme
dbopMyIMpoBaTh pa3HOTIaCHs, CBOM BO3PAKEHUS;



e TIPEACTaBIATH PE3yJAbTaThl PEIICHUS 33Ja4ud, HKCIEPUMEHTa, HCCIEI0BaHUS,
MIPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIGHHS C YYETOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH;

e TMOHWMATh W WCIOJH30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHOM
paboThI IPH PENICHNN YYECOHBIX MaTEMAaTHIECKIX 33]1aY;

e TMPHUHMMATHh II€JIb COBMECTHOH JESATENbHOCTH, IUIAHUPOBATh OPTraHU3ALUIO
COBMECTHOH paboThl, paclpeaensaTh BUAbl padoT, JOrOBapUBATHCS, 0OCYXKAATh
MIPOIIECC U PE3yIbTAT pabOoThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

e Y4YacTBOBaTh B I'pyNmoBbIX ¢dopmax padboThl (0O0CYXJACHUS, OOMEH MHEHHSIMHU,
MO3TOBbIE€ INTYpMBI W JPYTU€), BBINOJHATH CBOK YacTh pabOThl U
KOOPJAMHHUPOBATh CBOM JACUCTBUS C JAPYTMMHU YICHAMU KOMaH[bl, OLCHUBAThH
KayecTBO CBOETO BKJIaJa B OOLINI MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAaMH B3aMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIe 1eiCTBUS

Camoopranusanus:

e CaMOCTOSITENBHO COCTABJIATH IJIAH, aJTOPUTM pEUIEHUS 3a7a4d (WM €ro 4acTh),
BbIOMpaTh CHOCOO pEIIeHHs ¢ YYETOM UMEIOUIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBaTb U KOPPEKTHPOBATh BAapPUAHThl PEIICHHUH C
y4€TOM HOBOM MH(OpPMAIIHUH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIN HHTEJIEKT:

e BIAJETHh CIOCOOAMHU CAMOIPOBEPKU, CAMOKOHTPOJS Mpollecca U pe3yibTaTa
pelIeHNs MaTEMAaTHYECKOM 3a1a4u;

e IIPEABUIECTH TPYIHOCTH, KOTOpPHIE MOT'YT BO3HUKHYTh IIPU DPELICHUM 33]a4H,
BHOCUTb KOPPEKTUBbI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HaAWJICHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE pE3ysbTaTa ACATEIBHOCTH IIOCTABICHHOW LEIN U
YCIOBUSIM, OOBSICHATh MPHUUYMHBI JOCTHIKEHUS WM HEIOCTIKEHUS IIely,
HaXOAUTb OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 7 Kiaacce 00ydaroUUiics TOMYYUT CIETYIOIINE MPEIMETHBIE
pe3ybTaThI:

Yurate wuH(OpMaLKIO, TPEACTABIECHHYIO B Tabmumax, Ha Jguarpammax,
NpEACTABNIATh JaHHble B BUJE TaOJMUI,, CTPOUTHh JUArpaMMbl (CTOJIOMKOBBIE
(cTosi0uaThie) M KPYroBhI€) 10 MAaCCHBaM 3HAUYCHUH.

OnuceiBaTh ¥ UHTEPIPETUPOBATH PEATbHBIC YHCIOBBIC JAHHBIC, MTPEICTABICHHbBIC
B TaOnHIlaxX, HA AMArpamMMmax, rpadukax.



Hcenonp30Bath U1l ONMUCAHUS AAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTUKU: CPEIHEE
apudmernueckoe, MeraHa, HauOOJbIlIEEe U HAMMEHbIIIEE 3HAUCHUS, pPa3MaXx.

Nmerer mnpencraBneHne O CIydalHOM UW3MEHYMBOCTH Ha IpUMEpPax IEH,
(U3MYECKUX BEJIWYMH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTHU.

K xoniry oO0yuenus B 8 kiaacce 00ydarouiicss HOMYYUT CIIETYIOIINE MPEIMETHBIE
pEe3yJIbTaTHhI:

N3Bnekath U npeoOpa3oBbIBaTh MH(MOPMAIUIO, MPEACTABICHHYIO B BUAE TaOJMIL,
auarpaMm, rpa@uKoB, IPEICTaBIATh JAHHbBIE B BUJE TaOIUI, AMarpamMm, rpaduxos.

OnuceiBaTh JaHHBIE C TOMOIIBK) CTATUCTUYECKHX IOKA3aTeNe: CpEeaHUX
3HAYEHUN U Mep paccenBaHus (pa3mMax, JUCIEPCHUS U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUN M YACTOThI COOBITHH, B TOM 4YHCIE IO
pe3yJbTaTaM U3MEpEeHUN U HaOII0ICHUM.

Haxonutb BepoOSTHOCTH CIy4yalHBIX COOBITUH B OIbBITAX, 3HAs BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITHII, B TOM UHCJIE B ONBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Hcnonp3oBath Tpaduyeckue MOJAENIU: JAEPEBO CIy4YallHOIO HKCIEPUMEHTA,
IyarpamMMbl DWiiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATUSIMU: MHOXECTBO, MOJAMHOXKECTBO, BBINOJHATH OIEpPALNU
HaJ MHOXKECTBaMU: O00OBbEIMHEHHE, TIEpeceUeHHE, AOMOIHEHUE, TEPEUUCTSATh 3JIEMEHThI
MHOKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduueckoe Mpe/ICTaBIEHUE MHOXKECTB U CBSI3eM MEXAYy HUMHU
IUIsl ONMCaHMsI MPOLIECCOB U SIBJIEHUW, B TOM YHUCJE NMPU PEUIEHUH 3a7ad U3 JPYTHX
y4eOHBIX MPEAMETOB U KYpPCOB.

K xoHniry oO0yuenus B 9 kiaacce o0ydyaroUUiics TOMYYUT CIETYIOIINE MPEIMETHBIE
pEe3yJIbTaTHhI:

N3Bnekate W mpeoOpa3oBbIBaTh MHPOPMALIUIO, MPEACTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BHUJE TaOJMl, auarpamm, rpauKoB, MPEACTaBIATh JAaHHBIE B BUJE
TabJIUL, IUarpaMm, rpauKoB.

Pemarp 3amaun  OpraHuM3oBaHHBIM TIepeOOPOM  BapHAHTOB, a Takke C
MCIOJIb30BaHNEM KOMOMHATOPHBIX IPABHI U METO/OB.

Hcnonp30BaTh onucaTENbHbIE XapPAKTEPUCTUKH JJIs1 MACCUBOB YMCJIOBBIX JTAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPbI PACCEUBAHMUSL.

HaxoauTh 4acTOThl 3HAYEHUH W YaCTOTHI COOBITHS, B TOM YHCIE MOJIB3YSICh
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUM.

Haxonutb BeposITHOCTU CIly4ailHbIX COOBITHM B M3YYEHHBIX OIbITaxX, B TOM YHCIIE
B OIBITaX C PAaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX HUCIBITAHUN 10
NIEPBOTO yCIIEXa, B CEpUAX UCTIBITAHUN bepHyun.

HNmets npeacTaBiieHue 0 CIy4alHOW BEJIUYUHE U O PACHPEAECIEHUHN BEPOSATHOCTEN.



HNmers mpenctaBieHHEe O 3aKOHE OOJBIIMX YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOM H3MEHYMBOCTH M O POJM 3aKOHA OOJBIIMX YHUCET B
MIPUPOJE U OOLIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne i/m P Kontponbnbie | IlpakTnyeckue (e :
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmunoreka LIOK
1 I1 2
DCACTABIICHHC HAHHbIX 7 https://m.edsoo.ru/7f415fdc
bubmunoreka LIOK
2 OnucatesbHas CraTneTKa 8 ! https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
3 CotyuaiHas H3MeHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
4 Baenenne s Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U 4acToTa CIIy4aiiHOTO 4 1 bu6nuorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
i 2
6 O0001menue, cucTreMaTH3aus 3SHAHUH 5 https://m.odsoo.r/ 7641 5fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 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

KouunyecTBO 4acoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM uudgposbie
Ne i/ P Kontpoabnsie | IlpakTnyeckue (e )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6mmoreka [IOK
1 I1 4
OBTOEHHE Kypea 7 kiacca https://m.edsoo.ru/7f417{b2
) OnucarenbHas cTaTucTuka. PaccenBanue 4 bubnuoteka [JOK
JIAaHHBIX https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
M 4
3 rozKectsa https://m.edsoo.ru/7f417{b2
bubmunoreka LIOK
4 B 7 1
€pOSITHOCTD CITYYaHOTO COOBITHS 6 hitps://m.cdsoo.rw/7f417fb2
bubmunoreka LIOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417{b2
. bu6mmoreka [IOK
6 Cryuaiinbie cobprTa 8 https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
i 4 2
7 O0001menue, cucTreMaTH3aus 3SHAHUH https://m.odsoo.r/ 7641 7b2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1



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

Ne ni/m HaumeHoBaHue pa3iesioB U TeM KouaunyecTBOo 4acoB JJIeKTPOHHbBIE
NMPorpamMmbl Bcero Kontpoabnbie | Ilpaktuueckue | (uudposbie)
padoThI padoThbl o0pasoBare/ibHbIE
pecypcsbl
1 [ToBTOpEHME Kypca 8 kinacca 4 Bu6muotexa [JOK
https://m.edsoo.ru/7f41a302
2 DneMeHThl KOMOMHATOPUKU 4 1 Bu6muotexa [JOK
https://m.edsoo.ru/7f41a302
3 I'eomeTrpuueckas BEpOATHOCTh 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41a302
4 Ucnbiranus bepnynnu 6 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41a302
5 CnyyaliHasi BeTUYrMHA 6 bubnuoteka [JOK
https://m.edsoo.ru/7f41a302
6 O0600meHne, KOHTPOJIb 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 2



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

OueHoyHbI MaTepuaJl (MIpUMeEpPHbI)

1. 7 knacc KonrpouasbHas padora (B popme BIIP)
2. 8 xkimacc KonTtposbnas padora (B gopme BIIP)
3. 9 knacc KonrposbHas padora (B popmare OI'I)
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