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IINTAHUPYEMBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIN4HOCTHBIE pe3yIbTaThl OCBOCHHUS IIPOTPaMMBI:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCHUUCKOU
MaTE€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHUKEHUM B IPYIHX HayKax U NPUKIAAHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYK/IEHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTM)KECHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HAIpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON NpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUIYAIbHON TPACKTOPUHM O0OPA30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyX JACHUN, YMEHUIO BUIECTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYID CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTHU JUISl Pa3BUTHUS LMBHIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJIbTYpOH Kak CPEACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NesTEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOLMOHAJIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HMHTEpPECaX CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,



cOaTaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQICKCHH, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIIeH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX MOCJEACTBUN JJIsi OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
I00ATBHOTO XapaKkTepa KOJIOTHICCKUX MPOOJIeM U IIyTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YEPE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh UJEH, IIOHITHS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWUCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH W
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyeckue 1eMcTBuA:

e BBIIBILITH U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TMOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJAMMOI0 aHAJIN3a;

e BOCHOPUHUMATH, (POPMYIUPOBATH U  NPEOOPA3OBHIBATH  CYXKIACHUS:
YTBEPAUTENbHbIE M OTpULIATENbHbIE, €AMHUYHbIC, YaCTHbIE U OOIIue,
YCIIOBHBIE;

e BBIBISTH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSX,
npemjlaraTb  KpUTEPUM U BBISBICHHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;



JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
paz0OupaTh 10Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
MPOTUBHOTO), MPOBOJAWTH CAMOCTOSTEIBHO HECIOKHBIC 0Ka3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToOB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCcKHe IeiiCTBUS.

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHCHHUE;

MPOBOJUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
DKCIIEPUMEHT,  HEOOJIBIIIOE  HUCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOEHHOCTEM MaTeMaTU4YeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIAITH HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpMAIUK, JaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a1a4H;

BBIOMPATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS WH(DOpMAIMM U WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIIUSIMHU;

OIICHMBATh HAAEKHOCTH, WH(OOPMAIIMU TI0 KPUTEPHUSAM, IPEII0KCHHBIM
yYHUTENIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHUU C
YCJIOBUSIMHM U TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10
X0y pelIeHUd 3a/1aud, KOMMEHTHUPOBATh MOJYYEHHBIN PE3YJIbTAT;



B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3IiMuve U CXOJCTBO IO3HIIMM, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUIYyAIBHOW paOOThl TPH PEIMICHWH YYEOHBIX MaTEMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIOBBIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI M JIPyTHE), BBINOJHATH CBOKO YacTh
paboTHI M KOOPIMHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMHA KOMaH]IbI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUS 3aJady (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHUs C y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3yabTaTa peleHus MaTeMaTHYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3aJlaud, BHOCUTH KOPPEKTHUBBI B JICSATCIILHOCTh Ha OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WM HEJOCTIKCHUS T1EJIH,
HAXOJIUTh OIMMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI



Kypc «Anzeopa» 7-9 knaccol

K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiicsi MOJYYUT CIIEAYIOIINE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BeImonHATE, codeTas yCTHbIE M MUChMEHHBIC TPUEMBI, apuPMETHUICCKHE
JEHCTBUS C palliOHATBHBIMU YHUCIaAMH.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHATH pPa3HOOOpa3HBIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUN, COIACPIKAIINX
OOBIKHOBEHHBIC M JIECATUYHBIC TPOOH.

[lepexomuth OoT 0AHON (HOPMBI 3aMKMCH YUCEN K APyrou (mpeoOpa3oBhIBaTh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIHOHATILHBIC YHCTIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUMN, OIEHKY 3HAUCHHI
YUCJIOBBIX BBIPAKEHUH. BBITOMHATH JAEHCTBUSA CO CTENECHSIMH C HATYPaIbHBIMU
MIOKa3aTEISIMH.

[IpumMeHATh  TPU3HAKK  JEIUMOCTH, pa3JIOKCHHE HAa  MHOKHTEIH
HATypaJbHBIX YUCEIL.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHANTBHOCTHIO BEJIMYMH, IPOIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl PeIIeHUs 3a1a4d ¢ YI4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHs

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B ImpoIiiecce OCBOEHUS yueOHOT0 MaTepuraa.

HaxonuTe 3HadeHUs OyKBEHHBIX BBIPAKCHHWHA TPH 3aJaHHBIX 3HAYCHHUSIX
MePEMEHHBIX.

BeimonHsATh  TpeoOpa3oBaHUS  IEJIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEACHUEM TI0JIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBITIONHATE YMHOKEHHE OJIHOWICHA HA MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCymecTBIATh Pa3IOkKEHUE MHOTOWICHOB HA MHOXKHTEIH C TTOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAracMbIX,
npuMeHeHUs (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumeHsATh MpeoOpa3oBaHUs MHOTOWICHOB JIJISI PEIICHUS Pa3IUYHBIX 3a/1a4
U3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKH.



Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaldbHbIMU TIOKa3aTEIsIMHU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemlats yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsaTs, sBisIeTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOJIUTH INPUMEPHI PEIICHUS
YPaBHEHMUS.

Pemats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
qucie rpaduuecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpPaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATbH B COOTBETICTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N3o0pakaTh Ha KOOPAUMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KU, UHTEPBAJIbl, 3aIIMCHIBATh YUCIIOBBIE IIPOMEKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOUTh Tpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSIHUE, II€HA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U MHTEPIPETUPOBATh MHPOPMAIINIO U3 TPadUKOB pealbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadajabHbIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCICHUH, N300paXkaTh AEHUCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpumensaTh moOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, HCIONB3YysA MPH HEOOXOIUMOCTH KaJbKYJSTODP, BBIIOJIHSATH



npeoOpa3oBaHus BBIPAKEHUM, COJEPKAIIMX KBAAPATHbIE KOPHHU, HCIOIb3YA
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPaKEeHUs

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALUX CTETICHH C LIEJIbIM MOKa3aTeIeM.

BBINOMHATH TOXIECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKEHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/71a4 U3
MaTEeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/icTaBlIeHnt (YyCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBECHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN Pe3ysbTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpaMyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBAa pPEIICHUNW HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh W KUCTHOJB30BaTh (PYHKIIMOHABHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUMU 1O 3HAYECHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutsb rpaduku dJeMEeHTapHbIX QYHKIUN BUJIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPAIMOHAIBHBIE YHCIIA.

Breimonuatre apudmeTudeckue JEWCTBUS C  pallMOHAJIBLHBIMU  YHCJIAMH,
codyeTras YCTHbIE M TMHUCBMEHHBIE TMPUEMBI, BBINOJHITH BBIUMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [0Ka3aTeJsIMA U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pewmiaty JMHEHBIE W KBaJpAaTHBIC YPaBHEHWS, YPaBHEHUS, CBOISIIHMECS K
HUM, TIpOCTENIINE APOOHO-pAIlMOHANIbHBIEC YPABHEHHS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH M
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBHIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

PemaTte TEKCTOBBIE 3amadyM aiareOpamdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE KUCCIECIOBAHNS YPABHEHU U CUCTEM YpaBHEHUN, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paxkaTh
pElLICHHE HEPABEHCTB HA YHUCIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NMPSIMOM, 3aMUCHIBATh PEUIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 3a1a4.

DyHKIUU

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucEMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpAPUKUA KBAJIPATUUYHBIX (DYHKIIHM,
OMHCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUM MO UX TpaduKkam.

Pacno3naBaTh kBagpaTHYHyIO (QYHKIHIO 1O (opMyJsie, MPUBOJAUTE TPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, QUBUKHU, TCOMETPHH.

YucsioBbIE MOC/I€I0BATEILHOCTH U MPOrPecCUm

Pacno3naBath apuMETHYECKYI0 M TE€OMETPUUECKYI MPOTPECCUH TIPU
pa3HBIX CrOco0ax 3aaHusl.

BeIMOMHATL  BBIUMCIACGHUS € HUCHOOJB30BaHMEeM (opMyn N-ro ujieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YJI€HBI TMOCIEIOBATEILHOCTH TOYKAMU HA KOOPIWHATHOM
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qHCIie 334U U3 PEATbHOHN JKU3HU (C MCIMOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBBIX
TEXHOJIOTHH).

Kypc «l'eomempusy» 7-9 knaccol

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenus B 7 kjacce oOOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Pacno3naBaTh H3ydye€HHBIE TE€OMETPUYECKUE (UTYpPBI, OMNPENCHsITh HX
B3aMMHOE pacCIoJIOKEHUE, H300pakaTb T€OMETPUUECKHE (QUIypbl, BBINOJIHATH
YEpPTEKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3a1a4M Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyl0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pa3Mepbl 3THX
OOBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YyepTek U K TEOMETPUYECKUM 3a/1a4aM.

[Tonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUN 3a]1a4.

[IpoBOINUTH JTOTHUYECKUE PACCYKICHUS C MCIOJIB30BAHHEM I€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUUECKUX 3a]1a4.

OnpenensiTe napayieIbHOCTh MPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOphIE 00pasyer
¢ HUMH cekymada. OnpeaensiTh MNapayieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BBIYMCICHUS W HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHHS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHMEM CYMMBI  YTJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEYEHNH [IBYX IApAJUICIbHBIX MPAMBIX CeKyuleh. Pemare mpakTthueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagerp TOHATHEM T€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEAEIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTPUUYECKUe
MECTa TOYEK.



DopMyJIMpOBATh OMNPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U AWAMETPa
OKPY’>KHOCTH, I10JIb30BATHCS UX CBOMCTBAMHU. Y METh IIPUMEHATh 3TU CBOMCTBA IIPU
pelIeHny 3a1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ ueHtp. [lomb3oBaThbest (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJIbHUKA IEPECEKAlOTCd B OJHOM TOYKE, M O TOM, YTO CEpPEAVHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OAHOU TOUKE.

Biazers noHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
IIEPIICHINKYJIIPHOCTH KaCaTEIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACAHHUS.

[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUIECKUMHU HEPABEHCTBAMM, ITIOHUMATH
UX IPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE N'€OMETPUUYECKUE TIOCTPOCHUS C IIOMOIIBIO LIMPKYJIS U
JIMHENKH.

K koHmy oOyueHuss B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

PacriozHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
IIOJIb30BAThCS X CBOMCTBAMU IIPU PELIEHUU T€OMETPUUYECKHX 3a4a4.

[IpuMeHATh, CBOMCTBA TOYKHM IMEPECEUCHHS MEJUaH TPEeyrojibHUKa (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

BianeTe noHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA U TpPaIllelUH, IPUMEHATH
X CBOMCTBA NpPHU pElICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemon
daneca 1 TEOPEMOM O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX JJISI PELICHUS
MIPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKKU MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKUX
3a1ad.

[Tonb3oBaTbcs Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
MpakTU4eCKux 3axad. CTpOUTh MaTEMAaTHYECKYK) MOJENb B IPAKTUYECKUX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnagete DOHATHSAMM CHUHYyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCS 3TUMH MOHATHIMU ISl PELIEHUS
MPAKTUYECKUX 3a/1a4.

Breruncnars (paziuyHbIMUA cIOCO0aMM) TLIONIAAb TPEYTOJbHUKA U TLIOIIAAH
MHOTOYTOJIBHBIX ~ (puryp (Ioyib3ysich, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHSATh MONy4eHHbIE YMEHUS B MPAKTUYECKHUX 3a/1a4ax.

Bianerp NOHATHUSMM BIMCAHHOTO W LEHTPAJBbHOIO YIVIA, HMCIOJIb30BATH
TEOPEMBI O BIIMCAHHBIX yriaX, yriaxX MeXAy XOpAaMH (CEKYIIMMH) U YIIJIe MEXIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.



Bnaners MOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHMKA, NPUMEHSATh CBOWCTBA
OINKMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a]1a4.

[TpuMeHsATh MOJIyYE€HHbIE 3HAHMUS HA MPAKTUKE — CTPOUTh MATEMaTHYECKHE
MOJEIHN JIJIS 3a/1a4 PEaIbHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYMCICHUS
C NPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIILTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIJOB, HAXOIUTh C HX
NOMOUIBIO PAa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILIBIO KAJIBKYJISATOPA) TUHbI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKZCCTBOM JUIA HAxXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJI1 HAXO0XKACHUSA Pa3IUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pELIEHNN T€OMETPUYECKUX 3a1a4.

Bnagers moHsTHSIMM  npeoOpa3oBaHMsl  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAOO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[IpuMeHsATh CBOWMCTBA MOMO0MS B MPAKTUYECKUX 3ajadax. YMETh MPUBOIUTH
IpUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOILIEM MHUPE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUM M (PU3HUYECKUIA
CMBICII, MPUMEHATh KX B PELIEHUU TEOMETPUYECKHX U (PU3MYECKHUX 3ajad.
[IprMEHATH CKaJISIPHOE NPOU3BEAEHNE BEKTOPOB U HAXO0XKIEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSTH €ro B
pELIEHNN I'€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.

Bianerp MOHATHSAMH MPAaBWIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJAMaHHOM MEpBI yIJId, YMETh BBIYUCIAThH IUIOIIAIb
Kpyra ¥ ero yacreu. [IpuMeHsTh oy4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a1a49aX.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHATH JABMXKECHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IprMEHATH MOyYEHHBIEC 3HAaHUS HA MIPAKTUKE — CTPOUTHh MATEMAaTUYECKUE
MOJENH I 3374 PEAIbHOU KU3HU U IIPOBOAUTH COOTBETCTBYIOIIUE BEIYMCIICHUS



C IPUMEHEHUEM MOA00HS U TPUTOHOMETPUUYECKUX PYHKIMIA (TIOTB3YSCh, Te
HEOO0XOMMO, KaJbKyJIATOPOM).

KYPC «BEPOATHOCTD H CTATHCTHKA» 7-9 Kknaccet (nepexoouwiii
nepuoo)

K xoHiy oOydenuss B / KJacce OOyYarolMiiCS TMOJIYYUT CIIECAYIOIINE
MpPEeIMETHBIC PE3YJIbTATHI:

Yurate nHOpMAITHIIO, TIPEICTABICHHYIO B TaOiMIlaX, Ha JUarpammax,
NPEJICTABISATh JaHHBIC B BUJIE TaOJIHII, CTPOUTD JuarpaMMbl
(cTonbukoBbie (CTONOYATHIC) W KPYrOBbIC) MO MacCHBaM 3HaueHUil. ONHUCHIBATH
U UHTEPIPETUPOBATH peajbHbIE YMCIOBBIC JaHHBIC,  MPEJCTaBICHHBIC B
TabJMIaX, Ha JuarpaMmmax, rpadukax.

Hcnons3oBath JUISl OMCAHUS JTAHHBIX CTaTUCTUYECKUE
XapaKTEPUCTUKHU: cpenHee apudmeTHdeckoe, MeauaHa, HauOoJblIee U

HaMMEHbIIIEE 3HAUCHHUsI, pa3Max.

NwmeTs npencTaBieHue O CaydailHON M3MEHYMBOCTH Ha TpuMepax IieH, 4
buznecKux BEJIMYMH, aHTPOMIOMETPUICCKHX JAHHBIX, HMETh
MPEJCTABICHUE O CTAaTUCTUYECKON YCTOMYMBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINUE

MIPEIMETHBIE PE3YJIbTATHI:
W3Bnekatp u mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEIACTABICHHYIO B BHJIC
TabauI, auarpamM, rpadukKoB, MPEACTaBIATh JaHHbIE B  BUAE  TaOiMII,
nuarpamm, rpaduKos.

OnuckiBaTh JaHHBIE C TOMOIINBI CTATUCTUYECKUX MOKA3aTelIe: CpeaHux
3HAUCHWH W Mep paccenBaHus  (pa3max, OHCIEPCHS H  CTaHIapTHOE

OTKJIOHCHHE).
OnwuchiBaTh JaHHBIE C  TIOMOIIBIO CTAaTHCTUYCCKUX  ITOKA3aTeJICH:
CPEIHHMX 3HAYCHHM u MEp pacCeHBaHHUS (pa3max, mucrepcus

¥ CTaHJIapPTHOE OTKIOHEHHE).

OnepupoBaTh MOHITUAMHU: MHOXKECTBO, IOJMHOXECTBO, BBITIONHATh OIEpAIH
HaJl MHOXKECTBAMH: OOBEIAMHEHHE, TIepeceueHre, [OMOJIHEHHEe, NEPEUYHCISITh
3JIEMEHTBI MHOYKECTB, IPUMEHSITH CBOWCTBA MHOKECTB.

Hcnonp3oBaTh Tpaduveckue MOACTH: JEPeBO CIy4alHOTO  HKCIEPHMEHTA,
JarpaMMbI Diinepa, yncnoBas npsimas. Mcmons3oBate rpaduyueckoe
NPECTABIICHUE MHOXECTB M CBs3eH MEXTY HUMH JJI1 OTIHCAHUSI
IPOIIECCOB U SIBJICHWUH, B TOM YHCJIC NPU PEUICHUU 3aqad M3 APYrHX YYeOHBIX
IPEJMETOB U KypPCOB.

K koHmy oOyuenuss B 9 kuacce OOydYarOIIMHCA TMOJIYYUT CIEIYIOIINE
peIMeTHbIE PEe3yIbTaThl:



W3Bnekath U mpeoOpa3oBhIBATH HH(DOPMAITUIO, IPEICTABICHHYI0 B Pa3JIMYHBIX
UCTOYHHMKAX B BUAEC TaONMIl, Juarpamm, rpadukos, NPEJCTABIATh JaHHbBIC
B BHAE TaOIUI], TUarpamm, rpaukoB

HMcnonp30BaTh onucaTelIbHbIC XApPaKTCPUCTUKN I3 MaCCHUBOB YHCJIOBBIX
JaHHBIX, B TOM  YHCJIC CPCAHUC 3HAYCHUA W MCPBI paCCCUBAHUA
HaXOI[I/ITI) YaCTOThI 3HAYCHUM N 49aCTOThI CO6BITI/I$I, B TOM YHCJIC

NOJIB3YSICh  Pe3yJbTaTaMU NMPOBEAEHHBIX U3MEPEHUIN U HAOIIOICHUN.

Pematp 3aJlayd OpPraHM30BAHHBIM INEpedOpOM  BAPUAHTOB, a TaKKE C
UCIOJIb30BAHMEM KOMOMHATOPHBIX MPaBHJI U METOOB.

Haxonute  BEpOSITHOCTH CIy4alHBIX COOBITHII B U3yYECHHBIX
ONBITAX, B TOM YHCJIE B OIbITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH, B CEpUAX UCIBITAHUUN JI0 IIEPBOTO YCIIEXa, B CEpPUAX
ucInbITaHuM bepryiuun

HNmeTe npencrasieHue O CIly4alHOM BEJIMYUMHE U O PACHPEACICHUU
BEPOSITHOCTEMN.

NMeTh mpelncTaBICHUEO 3aKOHE OOJIBIIMX YHCEN KaK O TPOSBICHUU
3aKOHOMEPHOCTHB CJIy4YaiHOW HW3MEHYHMBOCTH M O POJM 3aKOHa OOJBIINX
yucea B MPUPOJE U OOIIECTRBE.

COILEPKAHUE YYEBHOI'O KYPCA «AJI'EBPA»

Yucaa v BIYMCICHUA

Jpo6u OOBIKHOBEHHBIC M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3aIUCU
apobeit k gapyroit. IloHsTHE palnMOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHCHHE,
YOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucesl. ApudmeTudyeckue JEUCTBUA €
palMoOHaIbHBIMKU YuclaMu. Pernienne 3aga4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOH.

CremneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeaesieHrne, MnpeoOpa3oBaHue
BBIpaQXEHUI HAa OCHOBE OMpEACICHUs, 3aMUCh O0NbIMX Yucen. [IporeHTsl, 3anuch
MPOIICHTOB B BUJE ApOOW U JpoOU B BUJIEC MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEJIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM 4YuCJIe TipsMas ©W  oOparHas
MPONOPIHUOHAIBHOCTH.

KBanpatueiii kopenb u3 uucia. [loHstue 00 uUpPpAMOHATIBLHOM YHUCIE.
JlecsaTnaabie TPUOIMKEHUST HPPAITMOHATBHBIX yncen. CBoWcTBa apuMEeTUIECKUX



KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHUE K TPeoOpa30BaHUI0 YHCIOBBIX BBIPAKEHUN
Y BBIYUCJIEHUAM. [[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ uenpIM NoKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIIA.

PanmonanpHBIC YKCIIa, UPpAMOHATBHBIC YKCIIa, KOHEYHBIC U OCCKOHECUHBIC
JECATUYHBIC ApoOr. MHOXKECTBO ACHCTBUTEIBHBIX YHCET, JCHCTBUTEIBHBIC YHCIIA
Kak OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEHHME NICUCTBUTEIBHBIX YHCEN, apU(PMETHYCCKUE JEHCTBHUS C
NEeUCTBUTEIBLHBIMU YUCIIaAMU.

Pa3mepsl OOBEKTOB OKPYXKAIOMIETO MHpA, JUIUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnmxk€HHOEe 3HAYCHHE BEIIMYUHBI, TOUHOCTh MpUOIKeHUs. OKpyIJIeHHEe
yucen. [Ipukuaka u orieHKa pe3yJibTaTOB BEIYUCICHUN.

AaredpanvyecKue BbIPpAKEHUSA

[IepemeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKEHUS C IEPEMEHHON. JlOIMyCTUMBIE
3HAaYEHUA NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEKy BEIMUUHAMH B BHJIE
bopmynbl. Beruucienus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJICCTBEHHO paBHbIC BBIPAXCHHS, TNpaBWiIa MpeoOpa3oBaHUsI CyMM U
MIPOU3BEJICHUH, MPABUIIa PACKPBITHSI CKOOOK U MTPUBEJCHUS TTOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHounensl U MHOrouaeHbl. CteneHb MHOrouwieHa. CiokeHue, BBIYMTaHHe,
YMHOKEHHE MHOTOWIEHOB. @OpMyJibl COKpPAIIEHHOIO YMHOXEHHUS: KBaapar
CyMMBbl M KBaApaT pa3HocTu. PopMmyna pa3HOCTH KBaapaToB. PaznoxxkeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

KBampaTHbiii  TpE€XuieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PannonanpHbIe BRIpOXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHUs, MpaBuja MpeoOpa3oBaHUs ypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JIuHelHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
YPaBHEHMs, pELICHHE JIMHEWHBIX YypaBHEHHN. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 337a4u. PeneHne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs EPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellleHue cucrteM ypaBHEHUH



CIIOCOOOM MOACTaHOBKHU. IIpuMepbl perieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHMUII.

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uHTEpHpeTanys ypaBHEHUN C IByMsl MIEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpPAaBHEHHUU C JBYMS I€pEMEHHBIMU. [IpuMepbl pelieHusi CHUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CIiocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OIHONM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUIMHA

Koopnunara Touku Ha npsimoit. HucnoBbie mpoMexkyTKH. Paccrosinue Mexy
JIBYMSI TOUKaMU KOOPJUHATHOM MPSMOH.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Alcimucca U opAuHATa
TOYKHU Ha KOOPJWHATHOH TIockocTh. [IpuMeps! rpadukoB, 3aaHHBIX (HOPMYJIaMHU.
Urenne rpaduxoB peanbHbix 3aBucumocTeil. [lonstue dynkuuu. [paduk
dbynkuuu. CroiicTBa Gyukuuii. JIunerinas Qynkius, e€ rpaduk. ['padux dynkumm
y = |X|. I'padmyeckoe perieHue JTUHEHHBIX YPaBHCHUW M CUCTEM JIMHEHHBIX
YPaBHEHUM.

[lonarue Qynkuun. OOnacTb OMpEACTICHUST W MHOXXECTBO 3HAUYCHUM
dbynkuun. CrocoOb! 3a1anus PyHKITUH.

I'padux ¢ynkuuu. Yrenne coiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB (yHKIHMA, OTPaXKAIOIIKUX pPeaIbHbIE MPOLECCHI.

@DyHKIMK, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pelIEHUE YPAaBHEHUN U CUCTEM YPABHCHUU.

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI Tapaboibl, OCh CAMMETPUHN TapadoJIbL.

I'padukn Gyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOAAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIIMXCA K KBaJIPaTHBIM.
buksanparHoe ypaBHeHue. lIpumMmepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIIEHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.



Pemenne npoOHO-paliMOHaIbHBIX ypaBHEHUH. PenieHne TEKCTOBBIX 3ajay
anreOpanvyeckuM METO/I0M.

VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cuctem nByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUH,
OJHO M3 KOTOpBIX JMHEHHOe, a Jpyroe — BTOpoi creneHu. ['padpuyeckas
WHTEPIPETALNs] CHCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a7ja4 alredpandeckum crnocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTaldss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

YucsioBbIE MOCIEI0BATEILHOCTH U NIPOrPecCUm

[IoHsAiTHE YHCIIOBOM IOCJIENOBATEIBHOCTH. 3aJaHHUE I10CIEN0BATEIBHOCTH
peKyppeHTHOM hopmysoit u popmMyIioi N-ro yjeHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibsl N-ro ujieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHre YICHOB apH(PMETUYECKOH MU TE€OMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHECHIUAIBHBIM POCT.
C1oHbI€ NPOLICHTBHI.

COAEPKXAHUE OBYYEHUSA KYPCA «'EOMETPUS»

HauaneHble noHsTHsA reoMerpun. Touka, mpsMasi, OTPE30K, JIyd. YToJl. Bubl
yriioB. BepTukanbHble M CMeXHbIE yIUIBl. buccekrpuca yria. Jlomanas,
MHOIrOyroyibHUK. [IapannenbHOCTh U NepIEeHIUKYIIPHOCTD NPSIMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHUH.
IIpuMepbl CUMMETPHUM B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOILBI LUPKYJIS W JIMHEHMKHU. TpeyronbHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOGpeHHBIE ¥  PaBHOCTOPOHHUN  TpEyrojabHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpU3HAKU PABHOOEAPEHHOTO TpeyrojibHuka. llpu3Haku
PaBEHCTBA TPEYTOJbHHUKOB.

CBOIICTBA M NIPU3HAKU NapalIeIbHbIX NPsAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
BueniHue yrisl TpeyroyibHUKA.



[IpssMOyTONIbHBIA ~ TPEYroabHUK. CBOWCTBO MEIHWAHBI MPSAMOYTOJIBHOIO
TPEYTrOJbHUKA, MPOBEAEHHOM K  rumoreHy3e. [Ipu3Hakum  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHBIN TPEYroJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOM, TeopeMa O OOJbIIEM YIJIe€ U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYJISIp U HAKJIOHHASL.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrina U CepeIHMHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOYEK.

OKpy>KHOCTb M KpyI, XOpJa MW JMaMeTp, HUX CBOWcTBAa. B3aumHoe
PAaCIIOJIOKEHUE OKPYKHOCTH W NpsiMoM. KacarenbHas u cekymias K OKpYXHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTrOJbHHUKA.

YetsipéxyronpHuku. [lapamienorpaMm, ero Npu3Haku U cBoiicTBa. YacTHble
cllydad NapajuieJorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaapaT), UX HpPHU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKas Tpameuusi, €€ CBOICTBa U NPU3HAKH.
[IpssMmoyroJIbHAs Tpaneuus.

Meron ynBoenuss Mmenuansl. LleHTpanbHas cummerpus. Teopema daneca u
TEOpeMa O IPOMOPLHOHAIBHBIX OTPE3KaX.

Cpennue JIMHAK TPEYTOJIBHUKA U Tpaneuuy. L{eHTp Macc TpeyrojapHuKa.

[logobue TpeyronbHUKOB, Ko3(pduuueHt nonodus. IlpuzHaku nogooOus
TpeyroJbHUKOB. [[puMeHenune noqooust mpu peleHny NPpakTUYECKUX 3a/1ay.

CpoiicTBa mjomaaeld reomerpudeckux ¢uryp. P@opmMynbl A IUIOMIAAH
TpeyrojbHHKa, HapamieiorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIoLaaAen
NMoI00HBIX GUTYP.

Brruncnenne miomaaed TpeyroJlbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
IIPaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yTIjla MPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKHE (DYHKIIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M LEHTpaJbHBIE YIIIbI, YrOJd MEXKIYy KacaTeIbHOW M XOPIOW.
Yrnel  Mexay ~XopJaMM M CEeKYIUMMH. BrucaHHble W ONKMCAHHbBIE
YETBIPEXYTOJBbHUKN. B3auMHOEe pacnosiokeHue HIByX OKpykHocrtel. Kacanue
okpyx’HOCTei. OOLIMe KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

Cunyc, kocunyc, Taurerc yriaoB ot 0 o 180°. @opmysibl IpuUBEICHHUS.



Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TEOpeEMa CHHYCOB.
Pemenne mnpakTH4eCKMX 3aJad C HCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB U
TEOPEMBI CHUHYCOB.

[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa O NpPOU3BEAECHUH OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BENCHUH
OTPE3KOB CEKYIIHX, TEOPEMA O KBaIpaTe KacaTeJIbHOM.

Bekrop, ammHa  (MOAylb)  BEKTOpA, COHANpAaBICHHBIE  BEKTOPHI,
IPOTUBOIMOJIOXKHO  HANpaBJICHHbIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluu HajJ BeKTOpamH. Pas3noikeHue BeKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE NPOU3BENCHUE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXKJIEHUS IJIUH U YTJIOB.

JlekapTOBbl KOOPAMHATHI HA IUIOCKOCTH. Y paBHEHUS MPSMOM U OKPYKHOCTU
B KOOpJWHATaX, MEPEeCceYCHNE OKPYKHOCTEU U MPSAMBIX. METOA KOOPIUHAT U €ro
PUMEHEHHE.

[TpaBuiibHBIE MHOTOYrojipHUKU. JlnuHa oOKkpykHocTH. ['pagycHas u
paaMaHHas Mepa yIJia, BBIYMCIIEHUE JUIMH AYr OKpyxkHocted. [lmomans kpyra,
CEKTOpPa, CETMEHTA.

JIBWKeHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETpuu GUryp (djaeMeHTapHBIC
npenacrasienus). [lapamnensHsiil nepenoc. [ToBopor.

COAEPKAHUE KYPCA «BEPOATHOCTDb U CTATUCTHKA»

7 KIIACC

[IpencraBiienrie JaHHBIX B BUJE TAaOJUIl, AUArpamMm, TpauKoB. 3amnojHEHHUE
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peasibHBIX MpoIieccoB. M3Bneuenue nndopmarm u3
JMarpamMM U TaOJIull, UCTIOIb30BaHUE U UHTEPIIpETalIUsl JTaHHBIX.

OmnucartenbHasi CTaTUCTUKA: CpeaHee apudmerhyeckoe, MeIuaHa, pazmax,
HauOoJIbIlICE M HaUMEHbIIIEE 3HAYeHUsI Habopa 4YHMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYUBOCTH.

CrnyyaliHBI JKCHEPUMEHT (OMBIT) M ClydailHOe coObITHE. BeposTHOCTh H
yacToTa. Pojb MajoBEpOSTHBIX M MIPAKTUYECKU JOCTOBEPHBIX COOBITHI B TIPUPO/IC
u B oO1iecTBe. MoHeTa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmmHbL. Yuciao pébep m cyMmmapHas
creneHb BepmuH. [IpencraBnenue o csizHoctu rpada. llemn u nwmkmel. [yt B
rpadax. O6xon rpada (dinmepoB myth). [lpeacrtaBieHne o0 OpUEHTHUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

8 KUIACC



[TpencraBieHue qaHHBIX B BUJIE€ TAOIUL, TUarpaMm, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOXECTBA, MMOAMHOKeCTBO. Onepaliny HaJl MHOKECTBAMM:
oObeauHEHUe, TmepecedeHue, mononsHeHue. CBoWcTBa — omepamwii  Haj
MHOXXECTBAMHU:  IEPEMECTUTEIIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKJItoueHus. lcnonb3oBaHue rpauyeckoro IMpeICTaBICHUsT MHOXECTB IS
ONMCAHMSI PEATbHBIX MTPOLIECCOB U SBJICHU, TPU PELICHUU 3a/1a4.

W3mepenne paccerBaHMs JaHHBIX. J(Mcnepcrs M CTaHIApTHOE OTKIOHEHUE
YHUCIIOBBIX HAOOpOB. JlnarpamMmMa paccenBaHusI.

DOnemMeHTapHble COOBITHS CcilydallHOro omnbiTa. CiydaliHble COOBITHS.
BepositHoct  coObITuH. OmNbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusiMU. CyyaliHbiil BeIOOp. CBS3b MEXKIY MaJOBEPOATHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: EIMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXIY YMCIOM BeplIMH u yucioMm pédep. [Ipasumio
yMHOXeHHUs. Pelienue 3aa4 ¢ momoIipto rpados.

[IpotuBononoxkueie coObiTusA. [Juarpamma Oiinepa. OObenuHeHHe U
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEpOSITHOCTEW. YCIOBHas BepoOATHOCTh. IIpaBuino ymHoxeHus. HesaBucrnmeble
cobpiTus. IlpencraBneHue skcnepUMeHTa B BHJAE JepeBa. PemieHue 3agad Ha
HaXOXKJEHUE BEPOSITHOCTEH C TOMOILIBIO JI€peBa CIyYalHOIO SKCIEPUMEHTA,
auarpamm Ounepa.

9 KJIACC

[IpencraBnenrie AaHHBIX B BHjae TaOiui, JAuarpamM, TpaduKoOB,
WHTEpIIpeTanus TaHHbIX. YTeHne U mocTpoeHue Tabiuil, Juarpamm, rpadukos mno
pEaJIbHBIM JAHHBIM.

[lepectanoBku u (akropuan. CodyeTaHus U YUCIO coYeTaHUil. TpeyroibHUK
[Tackains. Pemenue 3amau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTb. CiydalHbId BBIOOP TOYKU M3 (PUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'M OKPYKHOCTH.

Hcnertanne. Ycernex n Heynada. Cepuss MCHBITAHMM 1O MEPBOTO ycIExa.
Cepust ucnpiTanuii beprymm. BeposTHocTH cOOBITUH B CEpUM HWCIBITAHHUMA
bepnyum.

CnyyaiiHasi BEeJMYMHA W PacHpeleliCeHUEe BEpPOSATHOCTEH. MaremaTtuueckoe
OXujgaHue u aucnepcus. llpumepsl MaTEMAaTHYECKOTO  OXKHUIAHUS — Kak
TEOPETUYECKOT0 CPEAHEr0 3HAYECHUS BEJIMYMHBI. MaremaTthueckoe OXUIAHHE U
JUACTEPCUSA CIyYalHOW BEJIMYUHBI «YHUCIO YCHEXOB B CEPUHU HCIBITAHUU
beprynnm.



[Tonsitue o 3akoHe 60bImIX yncen. 3meperne BepOITHOCTEN C TOMOIIIBIO
yacToT. Posib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc



Homep Ha3zBanue pasaena Koaunuecr
n/n BO 4aCOB
AJITEBPA
IloBTOpEeHHEe Kypca MaTeMAaTHKHU 6 Ki1acca — 24.
[ToBTOpEHUE 1
BxonHas koHTposbHas paboTa 1
BroipaxkeHusi, TokAeCTBa, ypaBHeHus — 20 4.
1 Bripaxxenus 4
2 [IpeobpazoBaHue BhIpaKCHUI 4
3 Kontponbshas padora Ne 1 1
4 YpaBHEeHUS ¢ OJHOM TIEpeMEHHON 6
3) CraTucTyecKkue XapaKTepUCTUKU 4
6 Kontponbnas pabora Ne 2 1
DOynknum — 11 4,
3) OYHKIMU U UX TpaQuKu 3)
6 JIuneitnas GyHKIMS 3)
7 KoHntposbHas padora Ne 3 1
CreneHb ¢ HATYPAJbHBIM NOKa3aTedeM — 11 .
8 Crenensb u €€ cBOMCTBa 5
9 OnHouneHsl 5
10 Kontponbhas pabora Ne 4 1
MHuorouiaenbl — 17 4.
11 CymMa # pa3HOCTh MHOTOWICHOB 3
12 [IponsBeneHne oqHOUYICHA U MHOTOYJICHA 6
13 KonTponbnast padota Ne 5 1
14 [IpousBeneHne MHOTOWJICHOB 6
15 KontposnbHas pabota Ne 6 1
DopmMyJibl COKPAIEHHOI0 YMHOKeHus1 — 19 4.
16 KBagpaT cymMBbl 1 KBaapat pa3HOCTH 5
17 Pa3nocth kBagpaToB. CyMMa U pa3HOCTh KyOOB 6
Kontposnbnas padora Ne 7
18 [IpeobpazoBaHue 1ENBIX BRIPAKEHUHN 1
19 KonTponbnas pabota Ne 8 6
20 1
Cucrembl JIMHEHHBIX ypaBHeHHH — 16 4.
21 JIuHeliHble ypaBHEHHUS C ABYMS IEPEMEHHBIMU U UX CUCTEMBI 5
22 Pemenne cucteM TMHENHBIX YpPaBHEHHI
23 Kontponbnas pabora Ne 9 10
1
IToBTOpenue — S u.
23 [ToBTOpEHME 3
25 Hroroseiit 3a4éT 1
26 HTorosasi KOHTpOJIbHAS paboTa 1

I'EOMETPUA




HauajabHble ITCOMCTPUYCCKHUE CBECACHUA — 10 4.

27 [Ipsimast u oTpe3ok. Jlyd u yron 2
28 CpaBHeHHE OTPE3KOB U YTIJIOB 1
29 N3mepenue oTpeskoB. Mzmepenue yrios 3
30 [TeprieHAUKYISIPHBIC IPSMBIC 2
31 Penrenne 3amau 1
32 Kontponbnas pabora Ne 1 1
Tpeyroabauku — 19 4.
33 IlepBblil NpU3HAK PaBEHCTBA TPEYTOJIBHUKOB 3
34 MenuaHnbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 4
35 BTopo# u TpeTuit npu3HaKu paBeHCTBA TPEYTOJIbHUKOB 4
36 3ajaun Ha TTIOCTPOCHUE 3
37 Penrenue 3amau 4
38 Kontponbnas pabora Ne 2 1
IHapamienbHbie npsmbie — 14 4.
39 [Ipu3Haku napayIeIbHOCTU JBYX HPSIMBIX 4
40 AKCHOMa MMapayIENbHbIX MPSAMBIX 3)
41 Pemenue 3amau 4
42 Koutposnbhas padora Ne 3 1
CooTHolIeHHE MeKY CTOPOHAMH U YIJIaMH TPeyroJbHuka — 19 4.
43 CyMMma yrioB TpeyroiabHUKa 2
44 CooTHOUIEHUSI MEXKTy CTOPOHAMU U YIIIaMU TPEYTOJIbHUKA 4
45 Kontponbhas pabora Ne 4
46 [IpssMOyTOJIbHBIE TPEYTOJIBHUKU 1
47 [TocTpoenue TpeyroapbHUKa IO TPEM dJIEMEHTAM 4
48 Pemenwne 3amau 4
49 Kontposnbhas padora Ne 5
3
1
IHoBTOopenue. Pemienne 3agay — 10 4.
50 IToBTOpenue. Pemenue 3amay. 10




TEMATUYECKOE IINTAHUPOBAHHUE 8 KJIACC

Home HasBanue pasgeia Kosmuecr
p BOBO
n/n 4acoB
AJITEBPA
IloBTOpenue Kypca ajaredopsl 7 kiaacca — 3 4.
1 [TosTOpEHME 2
2 BxonHast KoHTposibHAs paboTa 1
PanuonasnbHblie apodu — 234.
3 PanmonanpHbIe 1poOH M MX CBOMCTBA 5
4 CymMa u pa3HoCTh po0eit 6
5 KoutponbsHas padora Ne 1 1
6 [IpousBeaeHue 1 yacTHOE ApoOei 10
7 Kontponbshas pabora Ne 2 1
KBagpatnbie kopau — 19 u.
8 JlelicTBUTEIbLHBIC YHCIIA 2
9 Apudmernueckuii KBaJpaTHbIA KOPEHb 3)
10 CBoiicTBa apu(pMeTHUECKOT0 KBaIpaTHOrO KOPHS 3
11 Kontponbhas padora Ne 3 1
12 [IpumeHeHue cBOMCTB apu(hMETUYECKOTO KBAAPATHOTO KOpHS | /
13 KontponbHas pabota Ne 4 1
KBagpatHbie ypaBHeHusi — 21 4.
14 KBagpaTHOE ypaBHEHUE U €r0 KOPHU 10
15 KonTtponbshas pabora Ne 5 1
16 JpoOHble pallnoHaNIbHbIE YPaBHEHUS 9
17 KoHntposbHas pabota Ne 6 1
HepasencrBa — 20 4.
18 YucnoBble HEPABEHCTBA M MX CBOWCTBA 8
19 Kontponbshas padora Ne 7 1
20 HepaBeHcTBa ¢ 0JHOI IEPEMEHHON U UX CUCTEMBI 10
21 Kontponbshas pabora Ne 8 1
CreneHb ¢ HeJbIM MOKa3aTeJIeM.
JyeMeHTHI cTaTUCTUKU— 11 4.
22 CrereHs ¢ 1IEJIBIM IOKA3aTENIEM U €€ CBOMCTBA 6
23 Kontponbsnas padota Ne 9 1
24 DJIEMEHTBI CTATUCTUKH 4
IloBTOpenue — S 4.

25 [ToBTOpEHUE 3
26 HToroBslii 3a4€T 1
27 HToroBast KOHTpoOJIbHAS paboTa 1

I'EOMETPUA




IloBTOpeHue Kypca reomerpuu 7 Kiacca — 3 4.

28 [ToBTOpEHUE 2
YeTpIpeéxyroJbHuku — 14 y.

29 MHOTroyroJIbHUKH 2

30 [TapannenorpaMm U Tparneunus 6

31 [IpsiMOyroJibHHK, poMO, KBaapaT 4

32 Pemmenue 3amnau 1

33 KonTtponbsHas padota Ne 1 1

Ilnomans — 14 4.

34 [Tmomiaab MHOTOYTOJIbHUKA 2

35 [Tnomaau napanienorpaMma, TPEyroJibHUKA U TPAEeIHH 6

36 Teopema [Tudaropa 3

37 Penrtenue 3amau 1

38 Koutponbshas padota Ne 2 2

Iloxo0HBIE TPeyroJabHUKH — 19 4.

39 Omnpenenenre no100HBIX TPEYTOIHHUKOB 5
[Tpu3Haku noao0us TPEYTOIHHUKOB

41 Kontponbshas padora Ne 3 1

42 [IpumeneHune mMog00us K JOKA3aTeIbCTBY TEOPEM U PEIICHUIO | 7
3aj1a4y

43 CooTHoIIEHUSI MEXAY CTOPOHAMU U yTiaMU IPSIMOYTOJILHOTO | 3
TPEYroJIbHUKA

44 Kontponbshas pabota Ned 1

OxkpysxkHocth — 17 4.

45 KacarenpHast K OKpY>KHOCTH 3

46 LleHTpasbHBIE U BIMCAHHBIE YTJIbI 4

47 YeTplpe 3aMeyaTEIbHbIE TOUKU TPEYTOJIbHUKA 3

48 BrimcanHas 1 onvcaHHasi OKpPYXKHOCTH 4

49 Penrenue 3anau 2

50 Kontponbshas pabora Ne 5 1

IoBTOpenne. Pemenne 3agau — 4 u.
51 [ToBTOpEHNUE 4

TEMATHYECKOE IIVTAHUPOBAHHE 9 KJIACC




Homep HasBanue pasgeia KoJu-Bo
n/n 4acoB
AJITEBPA
IloBTOpeHne Kypca ajareopnl 8 kiaacca — 34.
1 [ToBTOpEHUE 2
2 Bxonnas koHTpoabHas paboTa 1
KBagpatHas gyHkuus — 22y.
3 DYHKIMU U UX CBOMCTBA 3)
4 KBazpaTHbIil TpEXUeH 4
3) KontponrsHas padota Ne 1 1
6 KBanpatuunas QyHkius u e€ rpadux 8
7 Crenennas @ynkius. Kopens N-if creneHu 3
8 Kontponbshas pabora Ne 2 1
YpaBHeHHs 1 HEPABEHCTBA C OJIHOI NepeMeHHOo| — 16 4.

9 YpaBHEHUS ¢ OTHOW IEPEMEHHOMN 8
10 KonTtponbsHas padora Ne3 1
11 HepaBeHncTBa ¢ 01HOI epeMeHHON 6
12 Kontponbshas padbora Ne 4 1
YpaBHeHUsI 4 HEPABEHCTBA ¢ IBYyMs lepeMeHHbIMH — 17 y.

13 YpaBHEHUS ¢ IBYMsI IEPEMEHHBIMU U UX CUCTEMBI 10
14 HepaBeHncTBa ¢ AByMsI IEPEMEHHBIMU U UX CUCTEMBbI 6
15 Koutponbshas padora Ne 5 1
ApudmMeTrnyeckas ¥ reoMeTpudecKas nporpeccuun — 15 4.
16 Apudmernueckas nporpeccus 7
17 KonTponbnas pabota Ne 6 1
18 ['eomeTpuyeckas mporpeccust 6
19 KonTtponbsHas padota Ne 7 1

JJieMeHThl KOMOMHATOPUKH M TEOPUH BeposiTHOCTeH — 13 4.
20 DneMeHThl KOMOMHATOPUKU 9
21 HauanbHble cBeIeHUS U3 TEOPUU BEPOATHOCTEM 3
22 Kontponbshas padota Ne 8 1

IHoBTOpenne — 16 u.

23 [ToBTOpEHUE 14

24 HTorosas KOHTpoJIbHAs paboTa 2

I'EOMETPUA

IloBTOpEeHMe Kypca reomeTpun 8 Kjaacca — 24.




25 [ToBTOpEHUE 2
BekTopbl — 8 .
26 [Tonsarue BekTOpa 2
27 CnoxeHue U BBIMUTAaHUE BEKTOPOB 3
28 YMHOXXEHHE BEKTOpa Ha YUCJIO. 3
[TpMeHeHrne BEKTOPOB K PEIICHHUIO 3a/1a9
Metoa koopaunar — 10 4.
30 Koopnunater BekTopa 2
31 [Tpocreiimue 3a7a4n B KOOpAMHATAX 2
32 VYpaBHEHUSI OKPYKHOCTH U IIPSIMOM 3
33 Penrenue 3amau 2
34 KontponbHas pabota Ne 1 1

CooTHOIIEHUA MeKIy CTOPOHAMH M YIJIaMHU TpeyroJbHuka. CkajasipHoe
npousBeaeHue BeKTOpoB — 11 4.

35 CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC yTia 3
36 CooTHOIIIEHUST MEXKTy CTOPOHAMH H yTIIaMHU 4
37 TPEYTOJIbHAKA 2
38 CkaisipHOE TIPOM3BECHUE BEKTOPOB 1
39 Pemenue 3amay 1
KoHnTtposbHas padota Ne 2
JIJINHA OKPYKHOCTH M IUIOIAAb Kpyra — 12 y.
40 [IpaBuIIbHBIE MHOTOYTOJILHUKHU 4
41 JInuHa OKpy>KHOCTH M TUIOIIAb Kpyra 4
42 Pewienne 3anau 3
43 Kontponbshas pabora Ne 3 1
JIBmKkenust — 8 4.
44 [ToHsaTHE TBUKCHUS 3
45 [TapajuiennbHBIN TEPEHOC U TOBOPOT 3
46 Pemenue 3amay 1
47 Kontponsnas pabora No 4 1
HavanbHble cBeleHHs U3 cTepeoMeTpru — 8§ 4.
48 MHororpaHHUKH 4
49 Tena 1 MOBEPXHOCTH BPAIICHUS 4
00 akcuomax JIAHUMETPHH — 2 Y.
IloBTOpenne. Pemenne 3a1a4 — 7 4.
50 [ToBTOpEHUE 7




TEMATHUYECKOE IINTAHUPOBAHHUE

KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

B HepeXOIlHLIﬁ nmepuon

pazzen KonuyectBo yacon

7 K 8 KII Oxn
[IpencraBnenne naHHBIX 7 2 1
OnucarenpHast CTaATUCTHKA. 8 9 4
PaccenBanue maHHBIX
CiyvaiiHast ”3MEHYMBOCTb. 6 7 7
BeposTHOCTB M 4acTOTa BEPOSATHBIX
coObITuit. CryyaiiHble COOBITUS 4 ;
MmuoxecTBa 3 2
BBenenue B Teoputo rpadon 4 4 4
DneMeHThl KOMOMHATOPUKU 3
['eomeTpuyeckast BEpOSITHOCTh 3
Hcnbiranus beprymm 4
CiyyaiiHasi BeJIM4nHa 4
O6001eHNEe 5 2 2
HUTOIO 34 34 34




