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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0pa3oBaHMs: OHA 00ECTIEYNBAET U3YUCHUE IPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK U TyMaHUTApHOIO LMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
HpOJIOJKEHUsT 00pa30BaHUs U B MIOBCEIHEBHOW KU3HU. Pa3BuTHe y o0yyarommxcs
HAYYHBIX TPEACTABICHUH O TPOUCXOKICHUU M CYIIHOCTH ajre0panyecKux
abcTpakIMii, cnoco0e OTpaKEHUsT MaTEMAaTUUYECKON HayKOM SBJICHHUI U MPOLIECCOB
B MPUPOJE U OOILIECTBE, POJIM MATEMaTHMYECKOTO MOJEIUPOBAaHUS B HAyUYHOM
MO3HAHUM U B IPAKTUKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS
¥ Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX JJIsl aIaliTallii B COBPEMEHHOM ITU(PPOBOM
obmiectBe. M3ydenue anredOpsl obOecriedyMBacT pa3BUTHE YMEHHUs HaAOIIOJaTh,
CpaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOW JEWUCTBUSL M BBIBOJHI,
dbopmynupoBath yTBepKAeHH. OCBOEHUE Kypca anreOpbl 00ecTieunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUST OOYyYaloIIUXCS: OHU HCHOJB3YIOT JACAyKTHUBHBIE U
WHIYKTUBHBIE PAacCyXIeHUs, 0000IIeHNe U KOHKPETU3AINI0, aOCTparupoBaHue u
a"anoruto. OOyuyeHue  anrebpe  mpeanoyiaraeT  3HAUYUTENbHBIH  00BEM
CaMOCTOSITENTFHOW  JIEATEIbHOCTH OOYYalOIIMXCs, IOITOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 ABISETCS peann3alieil 1esTeIbHOCTHOTO MPUHIINIA 00YyYeHHS.

B crpykrype mnporpammbl ydyeGHOro Kypca «Ausredpa» uisi OCHOBHOI'O
o61iero o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEPIKATEIbHO-METOIMYECKUE
muHAH: «Yuciaa ¥ BEIYMCICHUSY, «ANreOpandeckne BBIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxmas u3 3THX colep:KaTelbHO-METOIUYECKUX
JMHUH pa3BUBaETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
APYTUMH €ro JuHUSAMH. B Xozme wu3yuyeHHs ydeOHOro Kypca oOydaromuMmcs
MPUXOJUTCS JIOTHUECKH PACCYXKAaTh, UCIIOIB30BAaTh TEOPETUKO-MHOXKECTBECHHBIN
sa3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIHOUYCHBI
HEKOTOpbIE OCHOBBI JIOTUKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHYeCKOro 00pa3oBaHUsl U CIIOCOOCTBYIOIIME OBJIAJACHUIO 00yYarOIIUMUCS
OCHOB  YHUBEPCAIbHOTO MaTeMmaruueckoro s3bika. ComepkareapbHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOro Kypca «AmnreOpa» SBISIETCA €ro
MHTETPUPOBAHHBIA XapaKTep.

Conepxannie nuHUM «Yucna W BBIYMCICHHUA» CIYXXHT OCHOBOM JUIs
JaTbHEHIIIET0 W3YYCHHUsS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi IOBCEAHEBHOM
U3HU. Pa3BUTHE MOHATHS O YMCJe Ha YPOBHE OCHOBHOIO OOIIETro 0Opa3oBaHUS
CBSI3aHO C PAalMOHAIBHBIMH WM HPPANUOHAIBHBIMH YHCIaMH, (opMHpOBaHHEM
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MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJE. 3aBEpIICHHE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpeAiHeMY 00111eMy 00pa30BaHHUIO.

Copnepkanue IByX anreOpandeckux JUHUN — « AIreOpandecKue BhIPaKEHUS
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyHArOLIUXCS
MaTeMaTHYeCKOTo amnmnapara, HEoOXOJUMOTro JUIsl pelIeHHUs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB M IMPAKTUKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHMsl Y4YeOHBIM MaTepuan TPYyNIUPYeTcs BOKPYT
palMOHAJIBHBIX BbIpaXKEHUIl. AnreOpa IEeMOHCTPUPYET 3HAUYEHUE MATEMATUKU KaK
A3bIKa JJIA TOCTPOCHHSI MaTEMaTHYECKUX MOJIENEH, ONHCAaHHUS NPOLECCOB U
ABJICHUM peanbHOrO0 Mupa. B 3agaun oOydeHus anreOpe BXOISAT TaKKe
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOEHMS Kypca HUH(GOpPMATHKW, MW OBJAJCHUE HaBbIKAMU
JeNyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanrne cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CHOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTBY.

Copnepxanre pyHKIMOHAIBHO-Tpa(rUecKoi JIMHUK HAIEJIEHO HA TOJy4YeHHe
OoOy4YaroIIMMHUCS 3HAHUU O (PYHKLIMSIX KaK BaKHEHILEH MaTEeMaTUYECKON MOJENH
11 ONMCAHUS U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUM B MPUPOJE
u obOmectBe. M3yyeHue marepuana CrocoOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHUS UCTIONB30BATh PA3IMYHbIE BBIPA3UTENbHBIE CPEICTBA S3bIKa MATEMATHKHU —
CIIOBECHBIE, CUMBOJMYECKHE, TpadHuyueckue, BHOCHT BKJIaJ B (HOPMUPOBAHHE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY ImaHy B 7-9 kiaccax u3ywaeTcsi y4deOHBIM Kypc
«Anredpa», KOTOpBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ieNbl COACP>KAHUS:
«Yucna u BBIUKCICHUS», «ANTreOpandyecKkue BBIPAXKEHUS», «YpaBHEHUA H
HEpaBEHCTBA», «DyHKLIMW.

Ha uzyuenne yueOHoro kypca «Anredpa» orBoautca 306 dacoB: B 7 kiiacce
— 102 ygaca (3 yaca B Heaemo), B 8 kinacce — 102 gaca (3 gaca B Henenro), B 9
kimacce — 102 gaca (3 yaca B HEZIeIH0).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATHUYHBIC, MEPEX0i OT OAHON (OPMBI 3aMUCH
npoberi k apyroil. IloHsATHE palMOHAIBLHOTO 4YHCIIA, 3alKCh, CpPaBHCHUE,
YHOPSIIOYMBAHUE  PALlMOHANBHBIX 4ucesl. ApupMeTudyeckue JeMCTBUS  C
palOHAJIBbHBIMUA YKCIIaMU. PelieHne 3amad u3 peabHOM MPAKTUKU HA 4YacTH, Ha
Ipoow.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpejelieHue, IpeodpazoBaHue
BBIpAXKEHHMI Ha OCHOBE ONPEIEIICHNUs, 3anuch OonbiuX yncen. IIponeHTsl, 3anuch
MIPOLIEHTOB B BHUJE JIpoOU U ApoOH B BUJE MPOLEHTOB. TpH OCHOBHBIE 337a4d HA
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaJIbHON IIPAKTHKHU.

IIpuMeneHne TPU3HAKOB  JCIMMOCTH, pA3JIOKEHHE HAa  MHOXKUTEIU
HATypPAJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCle TpsiMas M oOparHas
IIPONIOPLIHOHAIIBHOCTH.

Auredpanveckue BbIpaKeHHU S

IlepeMeHHBIE, YNCTIOBOE 3HAUECHUE BBIPAKECHUS C MIEPEMEHHOM. JlonmycTuMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXIY BEITUYMHAMU B BUJIE
dbopmyibl. Beruncnenus no gopmynam. [IpeoOpazoBanie OyKBEHHBIX BHIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIpAXEHHUS, TMpaBWia MNpeoOpa3oBaHUsI CyMM U
IPOU3BEJICHUI, TpaBUIa PACKPBITUS CKOOOK M MPUBEIEHUS MOJOOHBIX CllaracéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.

OpnHounensl 1 MHOrouaeHsl. CteneHs MHOrowieHa. CiloKeHue, BBIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJsbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMBl W KBaApar pasHocTH. PopMmyia pa3HOCTH KBajaparoB. Pasnoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHHS, IpaBuiIa MpeoOpa3oBaHUsA ypaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHUH.

JIuHeHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEUHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHbIX ypaBHeHUH. CoCTaBlIEHHE YpaBHEHWH 110
YCJIOBHIO 3a7a4M. Perenne TeKCTOBBIX 3a7a4 C IOMOILBI YPABHEHU.

JIuneiiHOe ypaBHEHHE C JABYMs NEPEMEHHBIMU U e€ro rpadguk. Cucrema qByX
JIMHEMHBIX ypPaBHEHUW C JBYMs II€pEeMEHHbIMU. PemieHue cucrem ypaBHEHUU
crocoboM MmoAcTaHOBKU. [lpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CHUCTEM yPaBHEHUU.



DOyHKUNHA

KoopanHara Touky Ha npsiMoi. YucnoBble IPOMEXYTKHU. PaccTosiHue Mexay
JIBYMs TOYKAMU KOOPJIAWHATHOM MPAMOM.

[IpssmoyrosbHas cucrema koopauHat, ocu Ox u Oy. AOcuucca U opJiMHATA
TOYKH Ha KOOpJIMHATHOMU MI0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonsarue Qynknuu. ['padux
¢bynkuuu. CoiictBa GyHkumil. JIunelinas ynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. 'padpuueckoe perieHre JMHEWHBIX YpPaBHEHUH W CUCTEM JIMHEHHBIX
YpPaBHEHUM.

8 KUIACC

Yucaa v BBIYHCTCHUS

KBaaparHblii kopeHb u3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunble TpUOIMKEHUST UppallMOHANIbHBIX yucen. CBolcTBa apupMETUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K TPEOOPa30BaHUIO YUCIOBBIX BHIPAXKECHUIM
Y BBIYUCIICHUSM. [|€MCTBUTEIILHBIE YUCIIA.

Crenens ¢ 1enpIM oKa3aTeneM U e€ cporictBa. CTaHAapTHAS 3alKMCh YUCIA.

AJireOpanyecKkue BbIPasKeHUs

KBagpaTHblil  TpE€XuieH, pa3ioKEHHE KBaJpaTHOIO TPEXWIEHA Ha
MHO>KUTEIIH.

AnreOpandeckass apoOb. (OCHOBHOE CBOMCTBO aire0pandeckoil Japoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JEJCHHE anreopanvyeckux apoOei.
ParnmonanpHbie BEIpaKEHUS U UX MpeoOpa3zoBaHUe.

YpaBHeHMsI U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBAaJpPaTHOINO ypaBHEHUS.
Teopema Buera. Penienue ypaBHeHU, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiiume ApoOHO-paIMOHAIbHBIE YPABHEHHUS.

['padrueckas mHTEepHpeTanys ypaBHEHUN C IBYMsI IEPEMEHHBIMU U CHUCTEM
JUHENUHBIX ypaBHEHUH C JByMs IepeMeHHbIMHU. llpumepbl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpaniyeckium CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OJIHON MEPEMEHHOM.
PaBHOCWIIBHOCTD HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOM IEPEMEHHOU.
CucTemMbl JINHEHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKIUU

[lonstne @ynkuuu. OOnacT oONpeneneHuss W MHOXKECTBO 3HAUYCHHM
¢ynkuuu. CiocoObl 3a1aHns PyHKIUH.



I'padux dbynxkumn. Urenwne cBoiictB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpaduKoB GYHKIHA, OTPAKAIOIMINUX PEATLHBIE TPOIECCHI.

@DYHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI TPOIMOPIHOHATILHBIC
3aBHCUMOCTH, uX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pElIeHUE YPaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucnaa v BIYMCICHUA

PanonanbHbie 4Kcla, UppalMOHANIbHbIE YHMCIAa, KOHEUYHbIE U OECKOHEUYHbIE
JeCATUYHbIE ApoOH. MHOXKECTBO NEUCTBUTENIbHBIX YUCEIN, ICHUCTBUTEIbHBIEC YHCIIA
KaKk OECKOHEUYHbIE JAECATUYHbIE JpoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEXK1Yy MHOKECTBOM JEHUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE JIECTBUTENIbHBIX YHCEN, apuPpMETHYeCKue JEHCTBUA C
JNEUCTBUTEIIbHBIMU YHCIIAMU.

Pasmepsl 0OBEKTOB OKpYXAlOIIEr0 MHpa, AJUTEIBHOCTh IPOILIECCOB B
OKPYXKarLIEM MUPE.

[IpubnuxéHHoe 3HAaYeHHE BEIIMYUHBI, TOYHOCTh TpUOImKeHus. OKpyrieHue
yucen. [Ipuknaka u oeHka pe3yJbTaToB BEIYACICHHN.

YpaBHeHUS U HEPABEHCTBA

JIunetHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOISIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIINXCA K KBAJPATHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pelieHns: ypaBHEHUN TPEThEU U YETBEPTOMN
CTEIICHEW Pa3JIOKEHUEM HAa MHOXKHUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3aad
anredpanyeckuM METOJIOM.

VYpaBHeHuEe ¢ ABYMs NEpPEMEHHBIMH U ero rpaduk. PemeHue cucreM aByX
JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. Penienue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOpPBIX JHHEHHOE, a Jpyroe — BTOpOM creneHu. [ 'paduyeckas
UHTEPIPETALIS CUCTEMBI YPAaBHEHUN C IBYMSI IEPEMEHHBIMHU.

Periennie TEKCTOBBIX 33/1au anreOpandeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM NHEpeMEeHHOM. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBajpaTHble HEpPaBEHCTBA.
I'padpriueckass wHTEpHperanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
[IEPEMEHHBIMM.

DOyHKUNHA

KBagpartnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, kKoopauHATHI
BEPIIMHBI TapabOoIbl, 0Ch CAMMETPHUH MTapadOJIbI.



Ipaduxu dyuxumit: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , u ux
CBONCTBA.

YucaoBble MOCJIe10BATEILHOCTH U MPOrPecCHH

IloHATHE 4YHCIIOBOM ITOCIENOBATENBHOCTH. 3aJaHHME IOCIEI0BATEIBHOCTH
peKkyppeHTHOM hopmyiol u popMyoit #-ro ueHa.

Apudmernueckass U reoMerpuueckass mporpeccuud. PopMmysibl n-ro 4jeHa
apu(PpMETUUIECKON 1 T€OMETPUUECKON MPOTrPECCHil, CYMMBbI IEPBBIX # YJIEHOB.

N300paxkeHre WiIeHOB apu(PMETHUYECKOM W TeOMETPUUECKOW MpOorpeccHit
TOYKaMU Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHEWHBINM M DKCIIOHEHIMAJIbHBIM POCT.
C1oxHbIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaTbl OCBOCHHMsS MpOrpamMMbl y4yeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMpOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHICKUX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOIB30BAHUIO JTUX
JOCTUKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJTHEHUIO 0053aHHOCTEN I'paXkJIaHWHA U peai3aliy ero
nopaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBJECHUH, MPOLEAYP IPakJaHCKOro 00IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUII HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PEIIEHWU MPAKTHYECKUX 3a/1ad
MaTeMaTU4YECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4E€CKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIs YCHEIHOM MpodeccHoHaTIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHIMBUYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHHUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalMeld B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NpEe/ICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHYeCKON HayKd Kak cdepbl ueI0BEYECKOM
JEATENBHOCTH, ATANOB €€ Pa3sBUTUSA M 3HAYUMOCTH IS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTUYECKOW KYJIbTYypOH Kak CpeACTBOM
MO3HAHWA MHpPA, OBJIAJIEHUEM IPOCTEUIIMMU HABBIKAMH HCCIEI0OBATEIbCKOM
NESTENBHOCTH;



6) ¢usmyeckoe BocnuTanue, (popmMHupoBaHHMe KYJIbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

FOTOBHOCTBHIO TMPUMEHSTh MATEMAaTHUYECKHE 3HAHUA B HMHTEPECAX CBOETO
30pOBbS, BEJCHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHM M OTIbIXa, peryisgpHas Qu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO0 K€ IpaBa JPYroro 4ejaoBeEKa,

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

OpHEeHTaIlMel Ha MPUMEHEHWE MaTeMaTUYeCKUX 3HAHUM JJIs pelieHus 3a/1a4
B 00JIACTH COXPaHHOCTH OKPYXKAIOIIEeW Cpelbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX TIOCJIEACTBUM ISl OKPYX AIOUIEH Cpelbl, OCO3HAHHEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH UX pelieHus;

8) apanTanusa K M3MEHSAIIUMCS YCJOBHSM COUMAJIBHOM M NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOHN ACATEILHOCTH
HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUN U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHK, B TOM YHCIIE
(dhopmMyIHpOBATH UJIEH, TIOHSTHUS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JACMUIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETCHTHOCTEM, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEMbIC pelIeHUs] W JeHCTBUS, (OPMYJIHPOBATH W OICHWBATH PUCKH M
MOCJICICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeicTBU:

e BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMAaTUICCKUX
OOBEKTOB, TOHATUN, OTHOMIEHWH MEXIY TMOHATUSIMH, (OPMYIHPOBATH
OTIpENICNICHNs] ~ TOHSATUN, YCTAHABIMBATh CYIICCTBCHHBIA  TPHU3HAK
KJaccu(uKauy, OCHOBaHUA IS OOOOIICHHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIIN3a;

e BOCHpPHHHMATh, (OPMYIMPOBATH H  TMPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE,
YCJIOBHBIE;



BBISIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
OpOTUBOpeYMs. B (akTax, AAHHBIX, HAONIOACHUAX U YTBEPXKICHUSX,
npeajiaraTb ~ KPUTEPUM  JJI  BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa30uparh I0Ka3aTelIbcTBa MATEMATUUECKUX YTBEPKIEHUHN (TIPSMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaTh apryMEHTAllMI0, MPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 pemieHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BBIOMpaTh HauOoyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOATEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKye 1eMCTBUA:

HCITOJIB30BaTh BOMPOCHI KaK WCCIIEIOBATECILCKHA MHCTPYMEHT ITO3HAHMS,
(GopMynaupoBaTh BONPOCHI, (UKCUPYIOLIUME IPOTUBOpPEUYUE, MpoOIeEMYy,
CaMOCTOATENFHO YCTAaHaBIMBAaTh WMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHUE;

MPOBOAUTH IO CaMOCTOSITEJILHO COCTABJICHHOMY IUJIaHY HECJIOKHbBIN
AKCHEPUMEHT,  HEOOJIbIIOE  MCCJIEAOBaHME IO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy cOO0M;

CaMOCTOSITeILHO (OPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOIOJIEHUS, HCCJIE0BaHuUs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TAKXKe BBIIBUTATh
MIPEAIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMAIUHU, JTaHHBIX,
HEOOXOAUMBIX JIJIs PEIICHHS 3a/]a4H;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
UHOOPMAITUIO PA3TUIHBIX BUIOB M (JOPM TIPEIACTABIICHHUSI,

BBIOWpaTh (opMy TMpeACTaBICHHS WHOOpPMAIUU W WUIIOCTPUPOBATH
perraemMbie 3aJadyd  CXE€MaMHM, JuarpaMMaMH, WHOW Tpadukod U uxX
KOMOMHAIIMSIMU;

OIICHWBATh HAAGKHOCTh WH(MOpPMAIIMU TIO KPHUTEPUAM, MPEATIOKCHHBIM
YUHUTENIEM WIH CHOPMYITHPOBAHHBIM CaMOCTOSATEIBHO.

KoMmyHukaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1elCTBUA:
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BOCIPUHUMATh U  (OPMYJIHPOBATh CYXKICHHS B COOTBETCTBHH C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS, ICHO, TOYHO, TPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJI€HHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMBbl, perraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIEJIEHHbIE HA TIOUCK
pElICHUs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXKICHUAMH JIPYTUX
YYACTHHKOB JUanora, oOHapy>KMBaTh Pa3IMuM€ U CXOJICTBO IMO3UIIHHA, B
KOPPEKTHOH popme popMyTupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
OPEJCTaBIsITh  pEe3yJNbTaThl  pEIIeHHs  3aJadyd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa,  CaMOCTOSTENbHO  BbIOMpaThb  (opmat
BBICTYIUICHUA C YYETOM 33]1a4 IIPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NIOHMMAaTh W HWCHOJb30BaTh  IpPEUMyIIECTBA  KOMaHIHOM  H
WUHAMBUIYAJIbHONH pabOThl NpU pPELIEHUH YUYEOHBIX MAaTEMaTHYECKUX
3ajay;

NPUHUMATh LEJIb COBMECTHOU JEATENbHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOH paboThl, pacmpelensaTb BHAbI paboT, JOroBapUBaThC,
o0Cy’KIaTh MPOLECC U pe3ysbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNIoOBbIX (opmax pabotsl (0OCyXaeHHs, 0OMEH
MHEHUSMH, MO3TOBBIE IITYPMBbl M JPYTHE), BBINOJHATH CBOK YaCTh
paboThl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
c(OpMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryisiTuBHbIE YHUBEpPCcAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOATEILHO COCTABJIAThH IUIaH, AJITOPUTM pPELIECHUs 3aJadyu (WU €ro
4acTh), BBIOMpaATh CIOCOO peleHUss ¢ YYETOM UMEIOIIUXCS PECypCoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHUPOBATh
BapUAHTHI pELICHUN ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJICKT:

BIQJETh CIOCOOAMM  CaMONPOBEPKH, CAMOKOHTPOJIL IIpouecca H
pe3yJabTara peleHnss MaTeEMaTUIEeCKOM 3a1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPU DPEILICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HANIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEN;
OLICHUBATH COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOM LEIU
U YCIIOBUSIM, OOBACHATh MPUYUHBI TOCTHKEHUS MU HEJOCTUKEHUSI LIENH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

11



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kjacce OOyYarOIIMHCA MOJIYYHUT CIEIYIOIINE
MpEeMETHBIE PE3YJIbTATHI:

Yucaa v BBIYHCTCHUS

BoeimonHsaTh, coderas yCTHble M NUCbMEHHBIE NPUEMBI, apupMeTHUECKUe
JEUCTBUSI C pallMOHATIbHBIMU YHCIaMH.

HaxonuTe 3HaYeHWs YHUCIOBBIX BBIPAKEHUW, MPUMEHATH pPAa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAKEHUH, COAEPIKAIIUX
OOBIKHOBEHHBIE U JIECATHUUHBIE TPOOH.

[lepexonuTe OT ofHOM (HOpPMBI 3amMCH YHUCEN K APYroil (IIpeoOpa30BHIBATh
JECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JACCSITHYHYIO IPOOB).

CpaBHHBaTh U YIIOPSIOYMBATh PALMOHAIBHBIE YHCIIA.

OKpyrJdTh yucia.

BBITIONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHHM
YHUCJIOBBIX BBIPAXXECHHUI. BBIMONMHATH HEUCTBUS CO CTENEHSMU C HATypajlbHBIMH
IIOKa3aTeJIIMH.

[IpuMeHATh  OpU3HAKW  JEIUMOCTH,  pa3jOKEHHWE Ha  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe NpakTUKO-OPUEHTHPOBAHHBIE 3aJa4ud, CBS3aHHBIE C OTHOILIEHHEM
BEJIMYUH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3ysbTaThl pelIeHUs 3a7ad C YYETOM OIpaHWYEHMI, CBSI3aHHBIX CO CBOMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpandecKkue BhIPpaKeHUA

Hcnonp3oBaTh airedpandeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, HPUMEHSThH
e€ B Ipoliecce OCBOEHUsI yUeOHOro MaTepuaa.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHMM NpPH 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

Bomonusate  mpeoOpa3oBaHHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
IPUBEJICHUEM MOJOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BbINIONIHATS YMHOXKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOrodjieHa Ha
MHOTOYJICH, TPUMEHSTh (POPMYJIBI KBaJlpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIecTBIATh Pa3/IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIINEro MHOXUTENs, TPYIIUPOBKH  CIIaracMbiX,
npuMeHeHus1 (GOPMYJT COKPAIIEHHOTO YMHOXKEHHS.

[IpumeHsATh nMpeoOpa3oBaHMs] MHOTOWICHOB ISl PELICHMS PA3IMYHbIX 3a7a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEAbHON MMPAKTHKHU.
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Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IIOKA3aTEISAMH IS
npeoOpa3zoBaHusl BHIPAKECHHI.

YpaBHeHUS U HEPABEHCTBA

Pemwate yMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBUIIA
[Iepexo/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMmy. [IpoBepsaTs, sABisieTcs
JIX YUCJIO0 KOPHEM YpaBHEHHUS.

[IpumensTh rpaduyeckre METO/IbI IPU PEIICHUN JTMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHCEN, SBISIOUUXCS PEUICHHUEM JIMHEWHOTO
YPAaBHEHHUS C IBYMS IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS C
IBYMSl MEPEMEHHBIMHU, MOJB3YACHh T'paUKOM, MNPUBOAUTH IMPUMEPHI PEIICHUS
YpPaBHEHUS.

Pewmats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocraBisaTh W pemarh JWHEWHOE YPABHEHHWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCJIOBHMIO 33Ja4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJYyYECHHBIN pe3yJIbTar.

DyHKUNHA

N3o0paxath Ha KOOPAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YUCIIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUKUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TOMOUIbIO (PYHKIMM HU3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, II€HA, KOJIHMYECTBO, CTOUMOCTD,
MPOU3BOAUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonute 3HaueHre (PyHKIIMH MO0 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpadudeckuii cmocod MPEACTaBICHUS W aHalu3a WHGOpMAaIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH HH(POPMAIINIO U3 TPa()UKOB PEabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydyaromuiicsi MOJIYYUT CIEAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucnaa v BIYMCICHUA

Hcnonp30BaTh HaydaJgbHBIE MPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
quCcell JUIsl CPAaBHEHHUSI, OKPYTJIEHUS U BBIYUCIEHUH, N300paxkaTh E€HCTBUTEIbHBIE
Yyycila TOYKaMU Ha KOOPAWHATHOM IIPSMOM.

[IpumensaTy moOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIIOJIBb3Ys MPU HEOOXOAUMOCTH KaJIbKYJATOP, BBIIOJHSITH
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npeoOpa3oBaHus BBIPAKEHUN, COJIEPKAIIUX KBAJApPAaTHbIE KOPHU, HCIIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amuc OOJIBIIMX M MAaJIbIX YUCEN C MOMOILIBIO JE€CITHUYHBIX
npo0eii u creneneit uucna 10.

AnredpanvecKue BbIPpaKeHUA

[IpyuMeHATP TOHATHE CTENEHW C LEJIbIM [OKAa3aTelIeM, BBIIOIHATh
npeoOpa3oBaHus BbIPAXKEHH, COAEpKALUX CTETIEHH C LETbIM IMOKA3aTENIEeM.

BrINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOUWICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknaapiBaTh KBapaTHBIN TPEXUIEH HA MHOXKUTEIU.

[IpuMeHsaTH MpeoOpa30BaHMs BRIPAXKESHUM ISl PEIICHUST PAa3IMUHbBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pematy nuHEVHBIE, KBaJpaTHbIE YPAaBHEHUS W PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IBYMS IEPEMEHHBIMH.

[IpoBOAMTE MpOCTEHIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUUeCKUX MpeICTaBlIeHni (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ ainreopandeckoi
MOJIEIM C TIOMONIbIO COCTABJICHUSI YPaBHEHUS WM CUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IprMeHsATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB JJII CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauuecKyr0 WUTIOCTPAIMI0 MHOXKECTBA pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUNHA

[ToHuMaTh ¥ UCTONB30BaTh (PYHKIIMOHAIbHBIC MOHSTUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OMPENCIITh 3HaUeHHE (YHKIMH O 3HAYCHUIO
apryMeHTa, ONpeAeaTh CBOWCTBA PYHKIUU O €€ rpaduKy.

Crpoutb rpaduku daeMeHTapHbIX QYHKUIUNA BUJIA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, OIHCBIBaTh CBOICTBA YHCIOBOIL
dbyukiuu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kuacce oOydYarOmIMICS TOJNYYHUT CIETYIOIIHE
MpEeMETHBIE PE3YJIbTATHI:

Yucia v BBIYUCTIEHUSA

CpaBHUBATH U YIIOPSAJOUYNBATH PALIMOHAIIBHBIE U UPPALIMOHATIBHBIE YHUCIIA.
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Bremmonuate  apudmeTHdeckue JSHCTBHS C  PAIllMOHAIBHBIMH  YHCIIAMH,
coyeras yYCTHbIE H TMCbMEHHBICE NPUEMBI, BBINOJHATh BBIUUCICHUSA C
HMppalrOHAIbHBIMUA YHCIIAMU.

Haxonute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTeas MU W KOPHEW,
BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHHUIM.

OKpyriiaTh J€UCTBUTEIBHBIC YHCJA, BBINOJHATh MPUKUJKY pe3yJibTaTa
BBIYMCJICHUH, OLICHKY YUCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEHHBIE W KBaJpaTHBIE yPAaBHCHUS, YPABHEHUS, CBOISIINECS K
HUM, TIPOCTEHIINE APOOHO-pAIIMOHATBHBIC YPABHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YpPaBHEHUM C JIBYMsA NEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pematpb TeKCTOBBIC 3agadyM aIreOpPaMvYecKUM CIIOCOOOM C  ITOMOIIBIO
COCTABJICHUS YPABHEHHUS WM CUCTEMBI JIBYX YPABHEHUH C IByMsI IIEPEMECHHBIMU.

IIpoBoauTh NpoCTENUIINE UCCIIEA0BAaHNS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpauUeCcKuX MpeCTaBICHUM (yCTaHABINBATh, UMEET
JIA YPaBHEHUE WM CUCTEMA YPABHEHUM PEIIEHHUS, €CIIA HUMEET, TO CKOJbKO, U
mpouee).

Pemiaty nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300paXKaTh
pEIICHUE HEPABECHCTB HA YHUCIOBOW NPSIMOM, 3alMCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABCHCTB,
BKJIIOUAIOIINE KBAJpaTHOE HEPABEHCTBO, H300pa)xaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMChIBATh PENIEHUE C TOMOIIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA MTPU PEIIEHUH PA3JTUYHbBIX 3a]1a4.

DOyHKUNHA

Pacno3naBath (yHKIIMM H3y4eHHBIX BUJOB. [loka3piBaTh CXEeMaTHYECKU

pacnoioKeHUe Ha KOOPJIAMHATHOM MIIOCKOCTH rpadukoB PyHKIUHM Buaa: y = kx, y
=k +b y=ki y=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBuCHMOCTH OT
3HaYeHUH K03(p(PULIMEHTOB, OUCHIBATh CBOMCTBA (PYHKIIMH.

Crtpouth U M300pakaTh CXEMATHYECKU TpaPUKU KBAIPATHUHBIX (DYHKIIHM,
OIKCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIIHH 110 MX TpaduKaM.

Pacrio3naBaTh KBaApaTHYHYHO (QYHKIHIO 1O (HOPMYJIE, TPHUBOIUTH MPUMEPHI
KBaIPAaTUYHBIX (DYHKIMA U3 peaTbHOMN KU3HU, U3HKHU, TCOMETPHH.

YucsioBble MOCTEA0BATEIHLHOCTH U IPOTPecCUm

Pacrio3naBaTh apu(METHYECKYI0 U TEOMETPUYECKYIO TMPOTPECCUU TIpH
pa3HBIX CIIoco0ax 3aJaHusl.
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BhITIONHATS  BBIYMCICHHUSI C  HCIOJb30BaHMEM (OPMYT n-ro  4ieHa
apu(PpMETUIECKON 1 T€OMETPUUECKON MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.
N3o0paxkath YjieHbl TOCJIEIOBATEILHOCTH TOYKAMU HAa KOOPJIWHATHOM

IITOCKOCTH.
Pematn 3aJa4n, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

YHCIIC 33JIa4l M3 PeabHOM JKU3HM (C MCIOJIb30BAaHUEM KaIbKYJISITOPa, MU(PPOBHIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
HanmMeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne i/ P KoHnTposbHbI IIpakTH4eckue (g )
NpoOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
e padoThbl padoThI
pecypcbl
) Yucna u BeruncaeHus. PaimoHanbHbIe 75 1 bubmuoreka [JOK
qHCia https://m.edsoo.ru/7f415b90
bubnuorexka [JOK
2 AJIreOpaITeCKHe BIp@CHIA 27 ! https:/m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHCHHA 1 HCPABEHCTBA 20 ! https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
4 K ) 24 1
0OpAMHATH! H rpadukn. PyHKiH https://m.edso0.1ru/7f415b90
butmmoreka [JOK
> Tosropenme n 0dodmenue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 5 0
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8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/m P KonrtpoJsbnbie | IIpakTnyeckue (up )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [JOK
1 4 .K 1
ucia v BeIuuciaeHus. KBajpaTHbie KOpHH 5 hitps://m.edsoo.ru/7f41 Taf
) Uucna u Berauciieaus. CTENeHb ¢ LEIbIM . bub6nuorexa [JOK
IOKa3aTeeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHUS. 5 1 bubnuoreka [IOK
KBanpatsblii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkre BoIpaKCHHUS. 15 1 bu6mmoteka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 | bubmuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCcTBa. CHCTEMBI 13 bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
.H 12 1
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 PyHKUHH. OCHOBHbIC HOHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
? Dynxun. Tucnossie Gymiimn ? https://m.edsoo.ru/7f417af8
bub6nuoreka [IOK
10 I1 6 1
OBTOpeHUE 1 0000MmeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0

18



9 KUIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne | HaummenoBanmue
(uugposbIe)
n/ | pasgeqoBuTeM | Bcer | Kourpoabn | Ilpakruuec
oOpa3oBaTe/ibHbIE
n MpOrpaMMbl 0 ble padoThI KHe padoThI
pecypchl
Yucna u
bu6mmoreka [IOK
BBIYUCIICHHUS.
1 . 9 https://m.edsoo.ru/7f41
JleficTBUTENbHBIE 9403
yucia
YpaBHeHuUs U
HEPaBEHCTBA. bu6nuoteka [IOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f41
OJTHOU 9d08
MIEPEMEHHOMN
YpaBHeHus U
bu6mmoreka [JOK
HEpaBEHCTBA.
3 C 14 1 https://m.edsoo.ru/7f41
HCTEMBI ) 0d08
ypaBHEHUH
VYpaBHeHus u bu6mmoreka [JOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
Hepasencrra 9d08
bu6moreka [JOK
5 OyHKIMHT 16 1 https://m.edsoo.ru/7f41
9d08
YucnoBeie bubnuoreka [JOK
6 MOCJIEI0BATEIBHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
IToBTOpEHME,
but6mmoreka [IOK
000011IeHNE,
7 18 1 https://m.edsoo.ru/7f41
CI/ICTel\faTI/ISaHI/IH 9403
3HaHUI
OBLIEE
KOJIMYECTBO
102 6 0
YACOB I1O0
I[TPOIT'PAMME
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YYEBHO-METOUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

MakaperueB FO.H., Mungiok H.I'., Hemmkos K.W./mox pen. TenskoBckoro C.A. YueOHUK.
Anrebpa 7 xmacc. M.: IIpocBemnienne-2023

AT. Mep3mik Anrebpa 8 xmacc. Y4eOHUK i yvamuxcs o001ieo0pa3oBaTeilbHbIX
opraam3anuii. M. Benrana - I'pag, 2019

A.I'. Mep3nsk Anrebpa 9 xmacc. Y4eOHMK [ ydammxcs oOmieo0pa3oBaTeIbHbIX
opranmuzanuii. M. Bentana - I'pad, 2020

JI.C. AranacsiH Yue6nuk ['eometpus 7-9 knaccobl. M.: Ilpocsemenne 2023 r.

N.P. Briconkuit Marematuka. BeposiTHOCTh 1 cTatucTuka: 7-9 kiacchl: 0a30BbI YPOBEHD.

M.: Ilpocsemenne-2023
METOAUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA

Texnuyeckue cpeacTBa 00yueHus :
MynbTUMEIUNHBINA IPOEKTOP.
OKpaH.

KommneroTep.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/7f41al2c
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I'ocynapcrBenHoe 010/1:KeTHOE 001Ie00pa3oBaTenbHOe yupeskaenue Camapckoi odaacTn
cpeaHss odmeodpasoBareabHas mkosaa Nel r. Hedpreropeka
MyHHIHMNaabHOro paiiona Hedreropckuii Camapckoii od1actu

PACCMOTPEHA INPOBEPEHA YTBEPXJIEHA
Ha 3aceganuu MO 3aMeCTHUTEeNIEM PUKA30M 10 IIKOJIe
y4yuTelIe MaTeMaTUKU U nupekropa no YBP I'bOY COII Ne 1 r.
uHpopMaTHKu I'BOY COIII Nel r. Hedreropcka
I'6OY COIII Nel Hedreropcka Ne 300-O/f ot 31.08.2023r.
r. Hedreropcka, Kopurynosoit A.B.
npoTokoy Ne 1 30.08.2023r.
ot 29.08.2023r.
PABOYAA ITPOTPAMMA
npeamMera

«T'EOMETPMUSI. 7-9 kiaaccbD)

YpoBeHb 00pa30BaHUA:  OCHOBHOE 00IIee 0Opa3oBaHUe

YpoBeHb NpOrpaMMmbl: 0011e00pazoBaTeIbHbIHN
Cpoku peanuzanuu: TpHU roga
CocraButens (n): Kysuenona I'.B., Muponosa O.B., [Tanosa T.II.,

YUUTCIIA MAaTCMATHUKH.

Hedreropck, 2023 r.




HOACHUTEJBHAA 3AIINCKA

['eomeTpusi Kak OJWH U3 OCHOBHBIX pa3/iesOB HIKOJbHOW MaTEMaTHKH,
MMEIOIINNA CBOEH 1ENbl0 00ECTIeUnTh M3YUYEHUE CBOMCTB M pa3MepoB (puryp, ux
OTHOUIEHMHA M B3aUMHOE pPACHOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JI0Ka3aTeabHy0 JUHUIO. L[EeHHOCTh M3ydeHHs reoOMETpHHM Ha YPOBHE OCHOBHOIO
oOmrero o0pa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYaIOIIMNACA yYUTCS MPOBOJIUTH
J0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JJIOTUYECKUE YMO3AKIIOUEHUs, 10Ka3bIBaTh
WUCTUHHBIE YTBEPXKJECHHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
paccy X IeHuss «OT TMPOTUBHOIO», OTIWYaTh CBOWCTBA OT IPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoii 1enpl0 M3y4yeHUsT T€OMETPUHU SIBISETCS HCIONb30BaHUE €€ Kak
MHCTPYMEHTA NpPHU PEUICHWU KaK MAaTeMaTUYECKUX, TaK W MPAKTUYECKHUX 3ajiad,
BCTpEUAIOUMXCd B peajdbHOW »ku3HU. OOywarommuiics JODKEH HayYUThCs
ONPENEIUTh FEOMETPUUECKYI0 (DUTypy, ONMHUCATh CIOBAMM JAHHBIM 4YepTEX WM
PUCYHOK, HATH TJIOLAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabesis Wik TpeOyemble pa3Mephbl rapaxka JJjis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIUUCIUTEIbHAS JIMHUS B MU3yYCHUU T'€OMETPUH.
[Ipu pemeHuu 3amay NPaKTUUYECKOTO XapakTepa OOy4aroUUMHCs y4YUTCS CTPOUTD
MaT€MaTUYECKUe MOJIETM PEAJbHbIX IKU3HEHHBIX CHUTYallMid, MPOBOAUTH
BBIYKCIICHHS U OLIEHUBATh aJIEKBAaTHOCTD MMOJYYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MNOMYEPKUBATH CBSI3M TEOMETPUU C JAPYTUMH Y4EOHBIMH
npeaIMeTaMu, MOTUBUPOBATh MCIOJIb30BATh OMPEIEICHUSI TEOMETPUUECKUX PUTYD
U TIOHATHUM, JIEMOHCTPUPOBATH NMPUMEHEHHE MOJYYCHHBIX YMEHUH B (pusuke u
TeXHUKE. OTU CBS3M Haubojee spKO BUAHBI B TeMax «Bektopsi»,
«Tpuronomerpuueckue cooTHoweHusD»», «Merox koopauHat» U «Teopema
[Tudaropar.

VYueOHblii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/Eeibl
comepkanusi: «['eomerpuueckue Gurypel m WX CBOWCTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «JleKkapTOBbI KOOpPAMHATHI HAa  IIJIOCKOCTWY,
«Bekropsi», «/[Brxkenus miaockoctn», «lIpeobpasoBaHus mogoous».

Ha usyuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hezenwo), B 8 kinacce — 68 yacoB (2 yaca B Heneno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanbnble nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIy4d. YToJI. Buasl
yriioB. BeprukampHble © CMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOI'OYyroJIbHUK. [IapannenbHOCTh M EPIEHIUKYIAPHOCTD NPAMBIX.

Cummerpuunbie  ¢Gurypsl. (OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHUHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS WU JIMHEWKH. TpeyrojabHUK.
Bricora, Menuana, OMcceKTprca, UX CBOMCTBA.

PaBHOOE/IpeHHBI W PAaBHOCTOPOHHMUM  TpPEyrojdbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa ¥ MNpU3HAKA PABHOOENPEHHOTO TpeyrojbHUKA. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiiCTBa M MPU3HAKU NapaJIEIbHbIX TpsAMbIX. CyMMa yrioB TpeyroJbHHKA.
Brenrnue yriel TpeyrojbHUKA.

[IpssmoyrosibHbI  TpeyroiabHUK. CBOWCTBO MEAHMAHBl MPAMOYTOJIBHOIO
TPEYroJIbHAKa,  IPOBEAEHHOM K  rumnoreHyse. lIpu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTroJIbHBIN TPEYTOJIBHUK C yTII0M B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOW, TeopeMa O OOoJbIIeM yriie U OOJbIIEH CTOPOHE TPEYrOJIbHHKA.
IleprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpuueckoe Mecto Touyek. buccexkrpuca yriaa W CEpeIUHHBIN
MIEPIIEHIUKYJISP K OTPE3KY KAK TEOMETPUUECKHAE MECTA TOUYEK.

OkpyXHOCTb M KpyI, XOpJa M JuaMeTp, HuX CBOMCTBa. BzanmHoe
PaCIIONIOKEHUE OKPYKHOCTH U npsMoi. KacarenbHas M cexylas K OKPY>KHOCTH.
OKpy»XHOCTb, BHOHMCaHHas B yroj. BnucaHHas W ONMCaHHAs OKPY>KHOCTH

TPEYTOJIbHHUKA.
8 KVIACC

YeroipéxyronpHuku. [lapannemorpamMm, ero npu3Haku U CBOKWcCTBa. YacTHbIE
cllyyad MapajiesiorpaMMoB (MPSMOYTOJbHUK, PoMO, KBajapaT), UX MPU3HAKU U
cBoictBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPHU3HAKHU.
[IpssmoyronpHas Tpanenusi.

Meron yaBoeHust meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpPEMA O POMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTroJibHUKA U Tpaneuuu. LleHTp macc TpeyroiabHuUKa.

[logobue TtpeyronbHUKOB, Ko3pduuueHnt mnomodus. [lpuzHaku nomoOus
TpEeYroJibHUKOB. [IpuMeHeHne noqo0ust mpy peleHny NPakTUYeCKUX 3a/1ay.



CpoiicTBa Tmomaneii reomerpudeckux ¢uryp. DopMynbl A TUIONIAH
TPEYroJIbHHKA, Mapajienorpamma, pom6a u Tpanenud. OTHOIIEHUE IJIomaaei
noJ00HBIX GUryp.

Brruncnenve niomanend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yTIJjla MNPSMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpHUTOHOMETpUUYECKHE (YHKIIHH
yriioB B 30, 45 u 60°.

BrnivcanHble M UEHTpaIbHBIE YIJIbI, YTOJ MEXIY KacaTeIbHOH M XOPJIOW.
Yrael  MeXIy ~XOpAaMM U CEKyIIHMMHU. DBrnucanHble W ONHCAHHBIC
YETBIPEXYTOJbHUKHU. B3auMHOE pacnosiokeHue JByX OKpykHocten. Kacanue
okpyxHocTel. OO1ue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, Tanrenc yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKA€CTBO. DOpMyIIbI MPUBEACHUSI.

Pemenne TtpeyrosbHukoB. Teopema KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemienne npakTHuecKuMx 3aJad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lomob6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOW3BENECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KacaTEIbHOM.

Bektop, amuHa  (MOIynb)  BEKTOpa, COHAIPaBICHHBIE  BEKTOPHI,
OPOTHBONOJIOKHO  HANpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OINEpallMM HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunHatel BekTopa. CKalsipHOE NPOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTU. YPAaBHEHUS MPAMOU M OKPYKHOCTH
B KOOpPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
MIPUMEHEHUE.

[IpaBunbHbIE MHOrOYTrOJbHUKHU. JlnmHa OKpyXHOCTH. I'panycHas wu
paguaHHas Mepa yIyia, BBIYMCIEHUE UIMH Iyr OKpyXHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBIDKEHUS TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU (PUryp (3meMeHTapHbIe
npeactasienus). [lapannensHelit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaTbl OCBOCHHMsS MpOrpamMMbl y4yeOHOro Kypca
«I"eomeTpusd» XapaKTEpHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMpOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHICKUX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOIB30BAHUIO JTUX
JOCTUKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJTHEHUIO 0053aHHOCTEN I'paXkJIaHWHA U peai3aliy ero
nopaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBJECHUH, MPOLEAYP IPakJaHCKOro 00IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUII HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PEIIEHWU MPAKTHYECKUX 3a/1ad
MaTeMaTU4YECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4E€CKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIs YCHEIHOM MpodeccHoHaTIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHIMBUYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHHUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalMeld B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NpEe/ICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHYeCKON HayKd Kak cdepbl ueI0BEYECKOM
JEATENBHOCTH, ATANOB €€ Pa3sBUTUSA M 3HAYUMOCTH IS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTUYECKOW KYJIbTYypOH Kak CpeACTBOM
MO3HAHWA MHpPA, OBJIAJIEHUEM IPOCTEUIIMMU HABBIKAMH HCCIEI0OBATEIbCKOM
NESTENBHOCTH;



6) ¢usmyeckoe BocnuTanue, (popmMHupoBaHHMe KYJIbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

FOTOBHOCTBHIO TMPUMEHSTh MATEMAaTHUYECKHE 3HAHUA B HMHTEPECAX CBOETO
30pOBbS, BEJCHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHM M OTIbIXa, peryisgpHas Qu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO0 K€ IpaBa JPYroro 4ejaoBeEKa,

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

OpHEeHTaIlMel Ha MPUMEHEHWE MaTeMaTUYeCKUX 3HAHUM JJIs pelieHus 3a/1a4
B 00JIACTH COXPaHHOCTH OKPYXKAIOIIEeW Cpelbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX TIOCJIEACTBUM ISl OKPYX AIOUIEH Cpelbl, OCO3HAHHEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH UX pelieHus;

8) apanTanusa K M3MEHSAIIUMCS YCJOBHSM COUMAJIBHOM M NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOHN ACATEILHOCTH
HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUN U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHK, B TOM YHCIIE
(dhopmMyIHpOBATH UJIEH, TIOHSTHUS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JACMUIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETCHTHOCTEM, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEMbIC pelIeHUs] W JeHCTBUS, (OPMYJIHPOBATH W OICHWBATH PUCKH M
MOCJICICTBUSA, (POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHbIE y4eOHbIE 1eCTBUA

ba3oBbie Jilornyeckue aeiicTBUA:

e BBISBIATh U XapPAKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATUUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWW MEXIy MOHATHUSIMHU, (HOPMYyIUPOBATH
ONPENICIICHUSI  TOHATHUW, YCTaHABJIMBATH  CYIIECTBCHHBIM  IMPHU3HAK
KJaccuuKaliyi, OCHOBaHUSA JUIsi OOOOIIEHUS M CpaBHEHUS, KPUTECPUH
MPOBOJIUMOTO aHAIIN3A;

e BOCHpPHUHHMATH, (OPMYIUPOBATH U  NPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEpIUTEIbHBIE W OTpHUIATEIbHBIC, CAMHUYHBIC, YacCTHbIE M OOIIueE,
YCJIOBHBIE;



BBISIBIISIT ~ MAaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpeursi B (akTaxX, [JaHHBIX, HAOMIONCHUSIX W YTBEPKICHUSX,
npeaiaraTb KPUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEYHH;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTWKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHU 110 aHATIOTHH;

pa3dupaTh JT0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIACHHUM (TIPSMBIC U OT
MPOTUBHOTO0), TPOBOJUTH CAMOCTOSATEIHLHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4ecKux (HaKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus y4eOHOM 3amaduu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pENICHUS, BBIOMpaTh HaWOoJIee TOAXOMAINNA C YYETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKue 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT MO3HAHUA,
(GbopMyIMpOBaTh BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUUE, MpodIiieMy,
CaMOCTOATENIBHO YCTaHaBJIMBATh KMCKOMOE M JIlaHHOE, (POPMHUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO MIO3ULUIO, MHEHUE;

MPOBOJUTh IO CAaMOCTOSATEIBLHO COCTABICHHOMY TIUIaHY HECIOXXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bheKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOI;
CaMOCTOSITENIbHO (HOPMYIHPOBaTh 000OIEHUS U BBIBOJBI MO pe3yJIbTaTam
MPOBENEHHOTO HAOJIOCHUSI, HUCCIIEIOBAaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAKXKE BBIJBUIaTh
IIPEATIOIO0KEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMM, JAHHBIX,
HEOOXOIMMBIX JJIsl PEIICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATb W HHTEPIPETHPOBATH
MH(POPMAIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GoOpMy MpeACTaBiIeHUS HMHPOPMAUUMU U HWILIIOCTPUPOBATH
pellaeMble 3aJayd CXeMamu, JuarpaMMaMH, HWHOM Trpadukoil m HX
KOMOMHAIIMSIMHU;

OLICHUBaTh HAAEKHOCTh HMH(OPMALMKU IO KPUTEPHUSIM, TPEATIOKEHHBIM
YUHUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHI)Ie YHuUBEpPCAJIbHLIC y‘leﬁﬂble HeﬁCTBHHZ

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEeUICHUs
3a71a91, KOMMEHTHPOBATH MOTYUYCHHBIN pe3yiIbTar;

B X0JIe 0OCYKJICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOH TEMBI,
pOoOJIeMBI, PEIIaeéMON 3a/1aui, BBHICKA3bIBaTh UJCH, HAIICIICHHBIE Ha TIOWCK
pEIICHHs, COMOCTABIATH CBOM CYXACHUS C CYXICHUSIMHU JAPYTHX
YYaCTHUKOB JHajora, OOHAPYKWBaTh PAa3IMYUE W CXOJCTBO IO3WIUH, B
KOPpEKTHOM popme hopMyTupOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
TIPE/ICTABIIATh pe3yNbTaThl  pEIICHUS 3a/1a4H, IKCIIEPUMEHTA,
MCCJIeIOBAHUSI, IPOEKTA, CAMOCTOSATEIHLHO BHIOMPATh (hOpMAT BHICTYILIICHUS
C y4€TOoM 3aja4d MPE3eHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHINBUTY AJTbHON
paboThI MPU PEeNICHUH YICOHBIX MaTeMaTHICCKUX 3a1a9;

MPUHUMATh 11€Jh COBMECTHOM JAESITENbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH paboOThI, pachpeneisTh BUAB pabOT, JJTOrOBapUBaTHCH,
0o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKHX
JIIO/ICH;

y4acTBOBaTh B TPYyHMHoBBIX ¢dopmax paboTel (0OCYyX)IeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIOJHATH CBOIO YacTh PaOOTHI
U KOOPJWHHUPOBATH CBOMU JICUCTBHS C JPYTUMHU WICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIUN TMPOMYKT IO KPUTEPHSIM,
chOpMyYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBEpPCaJIbHbIe Y4eOHBIC 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJITOPUTM peIlICHUs 3aaauu (WM €ro
9acTh), BBHIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTUPOBATH
BapUaHThI pelIeHUI ¢ y4ETOM HOBOM MH(OpMAIUK.

CﬂMOKOHTpOJ’Ib, 3MOHI/IOHaJILHLII71 HHTEIJICKT.

BJIQJIETh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTa
pELICHUsI MATEMATUYECKOM 3a/1auu;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUM 33/1a4H,
BHOCHUTH KOPPEKTHUBBLI B JCSTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HaWJICHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJibTaTa JESITEILHOCTH MOCTABICHHON LIEJIH U
YCIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEIOCTIKCHUS 1IeJH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K xoHmy oOydenus B 7 kJjacce OOyYaromMICS TOIYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacro3naBaTh W3y4eHHBIE TEOMETPHUYECKHE (UTYpPBI, OMNPEAEIiITh UX
B3aMHOE PAacCIlOJIOKCHHE, H300pakaTh TIeOMeTpUYeCKUEe (UTYPHI, BBITOIHITH
YEpTEXKU IO YCIOBUIO 3adaud. M3MmepsATh JMHEHHBICE W YTIJIOBBIE BEJIWYHWHBI.
PemaTe 3a7aun Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate TpyOyr0 OIICHKY JWHEWHBIX W YIJIOBBIX BEIWYHH MPEAMETOB B
peagpbHOM JKM3HHU, Pa3MEpOB IPUPOJHBIX O0BEKTOB. PazamyaTh pasMepbl 3THX
00BEKTOB T10 TTOPSIAKY BETUYUHBI.

CTpouTh 4epTeXKU K TEOMETPUUECKUM 3aa4aM.

[Tonp30BaThCA MpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJb30BaTh
MIPU3HAKHA U CBOMCTBA PaBHOOSIPEHHBIX TPEYTOJbHUKOB MPH PEIICHUH 3a/1a4.

[IpoBOANUTE JTOTHMYECKHE PACCYXKICHUS C MCIOJIB30BAHUEM I€OMETPUUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSIMOYTIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTroJIbHUKA, B PEIICHUN F€OMETPUUECKHUX 3a]1a4.

OrnpenensiTe napauieIbHOCTh MPSIMBIX C TOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh napajieIbHOCTh NPSIMBIX C TOMOIIBIO PAaBEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSAMOM.

Pemiats 3a1aun Ha KiieTyaToi Oymare.

[IpoBOANTH BBIYKMCIICHUS M HAXOJIUTh YHUCJIOBbIE W OYKBEHHBIC 3HAYCHUS
YIJIOB B TE€OMETPUYECKUX 3aJadax C HCHOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
NEPECEUCHUN JBYX IMapalUICIbHBIX NPSMBIX CeKylled. Pemate mpakTHyecKue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagere mNOHATMEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEACHSITh
OMCCEKTPHCY yIJIa U CePEIUHHBIN MEPIICHANKYIISAP K OTPE3KY KaK FreOMETPUUICCKHE
MECTa TOYEK.

@opMynupoBaTh OMPEAECIEHUS] OKPYKHOCTH W Kpyra, XOpIbl U JHAMETpa
OKPYHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh IMTPUMEHATH 3TU CBOWCTBA MIPHU
pEIIEHUH 3a/a4.

Brnagete MoHATHEM ONMMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilonbp3oBaTthes (pakTamMu O TOM, YTO OUCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCSI B OAHOM TOYKE, WU O TOM, YTO CEPEIAUHHBIC
NEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCS B OJTHOM TOYKE.

Brnaaets noHsATHEM KacaTelbHOM K OKPY>KHOCTH, MOJIb30BATHCA TEOPEMOM O
MEPIICHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KaCaHHUSI.



[Tonb30BaThCS MPOCTEUIIMMHU T'€OMETPUYECKUMU HEPABEHCTBAMM, [TIOHUMATh
UX NPAKTAUYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MTOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TONYYHT CIIETYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU IIPH PEIEHUU T€OMETPUUECKUX 3a]ad.

[IpumeHATh CBOMCTBAa TOYKM IEPECEUYEHHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pELICHUHN 3aad.

Bnanets noHsTHEM cpeqHEN JTUHUU TPEYroJbHUKA U Tpareluuu, NPUMEHSTh
X CBOMCTBA INPH PEUIEHWH reomMeTpudeckux 3aaad. [lomp3oBaTeca TeopeMon
Qajieca 1 TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS PEILICHHUS
NPaKTUYECKUX 3a]1ay.

[IpumeHsTh NpU3HAKK MOJ00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1a4.

[Tonp3oBaThest Teopemoit [ludaropa mms pemieHUs TEOMETPUYECKUX H
npakTHueckux 3agady. CTpOUTh MAaTEMaTUYECKYH) MOJENIb B IPAKTHUYECKUX
3a/1a4ax, CaMOCTOSATEIbHO JeNaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brmanerp nNOHATHMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCAa OCTpPOro yria
IPSAMOYTOJIBHOTO TPEyrojbHUKA. [10b30BaThCsl 3TUMH MOHATHIMU ISl PELICHUS
NPaKTUYECKUX 3a]1ay.

Breruncnsars (pazauyHbIMU cIOCOOAMHM) TUJIOIIAIb TPEYTOJIbHUKA U TUTOIIAIN
MHOTOYTOJIbHBIX ~ (Quryp (mosib3ysich, TI€ HEOOXOOUMO, KAJIbKYJIATOPOM).
[IpuMeHSTh MOTyYEeHHbIE YMEHHS B TPAKTUUECKUX 3aj/1a4ax.

Brnanerp NOHATUSIMH BIMCAHHOTO M LEHTPAJIbHOTO YIUIA, HCMOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MexXay XOopAaMH (CEeKYIIMMH) U YIie MEXIy
KacaTeIbHOM U XOPAOU NPH PEIICHUH F€OMETPUYECKUX 3a1a4.

Branete MOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATh CBOWCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PELICHUH 3a7a4.

[IpumeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTHh MATEMAaTHYECKHE
MOJIENIU JUIS 3a/1a4 PeaIbHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TpPUMEHEHHEM TMOJ00US U TPUTOHOMETPUHU (TMOAB3YsCh, TAE€ HEOOXOAUMO,
KaJIbKYJISTOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicss TMOJIYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAaXOOuUTh C UX
MOMOIIBI0 PA3NIMYHBIE AJIEMEHTHI MPSMOYTOJILHOTO TPEYTOJIbHUKA («pEIICHHE
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IPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJIbKYJISATOPA) JJIUHBI
U YIJIbI JUIsl HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMyliaMH MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXJIECTBOM JIII HAXOXKJIECHHUSI COOTHOIIEHHN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISl HAXOKJICHUS PA3JIMYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTrOJbHUKOBY), MPUMEHATh HX MPHU
pELIeHNH T€OMETPUUYECKHX 3a/1ay.

Bnagerp moHsTHsIMM  mpeoOpa3oBaHMs  MOAOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX Guryp. [lonb3oBarbes cBONCTBaMU 0100 TPOU3BOIBHBIX
¢buryp, yMeTb BBIUMCIATH JJIUHBI W HAXOAUTHh YIJIbl y NOAOOHBIX QUryp.
[IpuMensaTh cBOICTBa MOAOOMS B MPAKTHYECKUX 3ajadax. YMETb HPUBOIUTH
MPUMEPHI TOTI0OHBIX QUTYP B OKPYIKAIOIIEM MHUPE.

ITosnp30BaTECS TEOPpEMAMU O IPOU3BEICHUN OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThCA BEKTOPAMH, MOHMMATh HMX T€OMETPUUYECKUA M (PU3HUYECKHIA
CMBICJ, TPUMEHSATh MX B PEHICHUH T'e€OMETPUUECKUX U (U3UYECKUX 3aj]ad.
IIpuMEHSATH CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKACHMS JIIMH U YTJIOB.

[lonb30BaThCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, NPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1aY.

Branete NOHATHAMM MPABUIBHOIO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPYXXHOCTH W paJuaHHOW MeEpbl YIUIa, YMETh BBIYHUCIATH IUIOLIA/b
Kpyra u ero yacteil. [[puMeHsITh moJy4YeHHbIE YMEHHS B IPAKTUUYECKUX 3a7adax.

Haxonute ocu (MM UEHTPBI) CUMMETpHHM (UTYp, NPUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEMIINX CITyYasix.

IIpuMeHATh MOJIydeHHBIE 3HAHMS HA NMPAKTHKE — CTPOUTH MATEMATHUYECKHE
MOJIENIU JUIS 3a/1a4 peaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCICHHUS
C NPUMEHEHHEM MOJ00MSI M TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YSACh, T
HEO0OXO0IUMO, KATBKYJISATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P KoHnTposbHbI IIpakTH4eckue (g )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
e padoThbl padoThI
pecypchl
[Ipocrelimme reoMmeTpuueckue GUrypsl u
1 I/DI: cBoiictBa. M3me Tele/Ie FCOMeq”)[ I/I}‘III;CKI/IX 14 bubmmorexa LOK
’ P P https://m.edsoo.ru/7f415¢e2¢
BEJINYUH
bubnuoreka [JOK
2 TpeyrosmpHukH 22 ! https://m.edsoo.ru/7f415¢e2¢
3 [TapannenbHble psiMble, CyMMa YTJIOB 14 1 bubmmorexa [IOK
TPEYTOJbHUKA https://m.edsoo.ru/7f415¢e2¢
4 OxkpyxkHOCTb U KpyT. ['eomeTpuueckue 14 1 bu6muoteka [IOK
IIOCTPOCHUSA https://m.edsoo.ru/7f415¢e2e
N but6mmoreka [JOK
> TosTopenue, obobmerme snammit 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0
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8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB H TeM nu(ppoBbIe
Ne i/m P KonrtpoJsbusie | IIpakTrnyeckn (ugp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThI
pecypcesl
N bubmuoreka [JOK
! HeTbIpexyronbHKH 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPLHUOHATIBHBIX OTPE3Kax, MOJ00HBIE 15 1 bubmmorexa LIOK
poropH p > 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKU
[Tnomans. Haxoxaenue miomanei
3 e TOJ'II[LHI/IKOB U i[/IHoro ronnljﬂilx ¢ur 14 1 bubmmorexa LIOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaau nonoOHBIX Guryp
4 Teopema [Iudaropa u Hayana 10 1 bub6nuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VY1l B OKpYy>KHOCTU. Bricanusie u
5 ONMCAHHbBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnnorexa [HOK
Kacarenbnble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKpYXHOCTEN
N but6mmoreka [{OK
6 Torroperme, obobmerme 3pami 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 68 6 0
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9 KJIACC

KosmnuecTBo yacos JIEKTPOHHBIE
HaunMeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Tpuronomertpus. Teopembl KOCUHYCOB U 16 | bubnuoreka LIOK
CHHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogobus. Merpudeckue 10 1 bubnuoreka LIOK
COOTHOLLIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2¢c
bu6mmoreka [JOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA TNIOCKOCTH 9 1 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTONIBHUKU. JlTMHA
5 OKPY>KHOCTH U TUIOIIab Kpyra 8 bubmmorexa [JOK
by R Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
bubmuoreka [JOK
6 JIBHDKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS 7 5 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6 0
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

MakaperueB FO.H., Mungiok H.I'., Hemmkos K.W./mox pen. TenskoBckoro C.A. YueOHUK.
Anrebpa 7 xmacc. M.: IIpocBemnienne-2023

AT. Mep3mik Anrebpa 8 xmacc. Y4eOHUK i yvamuxcs o001ieo0pa3oBaTeilbHbIX
opraam3anuii. M. Benrana - I'pag, 2019

A.I'. Mep3nsk Anrebpa 9 xmacc. Y4eOHMK [ ydammxcs oOmieo0pa3oBaTeIbHbIX
opranmuzanuii. M. Bentana - I'pad, 2020

JI.C. Aranacsan Yue6nuk ['eomerpus 7-9 kiaccel. M.: [IpocBemenue 2023 r.
N.P. Briconkuit Marematuka. BeposiTHOCTh 1 cTatucTuka: 7-9 kiacchl: 0a30BbI YPOBEHD.
M.: Ilpocsemenne-2023

METOANYECKHUE MATEPHUAJIbI 1JIAA YUUTEJIA

Texnuyeckue cpeacTBa 00yueHus :
MynbTUMEIUNHBINA IPOEKTOP.
OKpaH.

KommneroTep.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/7f41al2c
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I'ocynapcrBenHoe 010/1:KeTHOE 001Ie00pa3oBaTenbHOe yupeskaenue Camapckoi odaacTn
cpeaHss odmeodpasoBareabHas mkosaa Nel r. Hedpreropeka
MyHHIHMNaabHOro paiiona Hedreropckuii Camapckoii od1actu

PACCMOTPEHA INPOBEPEHA YTBEPXJIEHA
Ha 3aceganuu MO 3aMeCTHUTEeNIEM PUKA30M 10 IIKOJIe
y4yuTelIe MaTeMaTUKU U nupekropa no YBP I'bOY COII Ne 1 r.
uHpopMaTHKu I'BOY COIII Nel r. Hedreropcka
I'6OY COIII Nel Hedreropcka Ne 300-O/f ot 31.08.2023r.
r. Hedreropcka, Kopurynosoit A.B.
npoTokoy Ne 1 30.08.2023r.
ot 29.08.2023r.
PABOYAA ITPOTPAMMA
npeamMera

«BEPOSATHOCTDb U CTATUCTHUKA. 7-9 ki1acce»

YpoBeHb 00pa30BaHUA:  OCHOBHOE 00IIee 0Opa3oBaHUe

YpoBeHb NpOrpaMMmbl: 0011e00pazoBaTeIbHbIHN
Cpoku peanuzanuu: TpHU roga
CocraButens (n): Kysuenona I'.B., Muponosa O.B., [Tanosa T.II.,

YUUTCIIA MAaTCMATHUKH.

Hedreropck, 2023 r.




HOACHUTEJBHAA 3AIINCKA

B coBpeMenHOM 1IM(pOBOM MHUPE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO0 3HAUUMOCTh, KaK C TOYKU 3PEHUSI MPAKTUUECKUX MPUIOKEHUM, TaK
U UX POJM B 00pa3oBaHUM, HEOOXOAMMOM KaXKJIOMY 4eoBeKy. Bo3pacraer umcio
npodeccuii, mpu OBIaJCHUH KOTOPBIMHU TpeOyeTcs xopolnas 6a3oBasi MOATOTOBKA
B 00JIaCTM BEpPOSITHOCTH W CTAaTUCTHKU, Takas IIOJTOTOBKAa BakHA IS
MPOIOIKEHUS 00pa30BaHUS U JJIsl YCTICIIHOU NMPO(EeCCUOHAIBHON Kaphephl.

Kaxx b1l 4emoBek MOCTOSSHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIIUXCS Y
HEro JIAaHHBIX. A J17I1 000OCHOBAHHOTO MIPUHSTHUS PEUICHUS B YCIOBHIX HEAOCTATKA
WM u30bITKa MHQOpPMAIMK HEOOXOJUMO B TOM YMCIIE XOPOIIO CHOPpMUPOBAHHOE
BEPOSTHOCTHOE U CTATUCTUYECKOE MBIIIJICHUE.

NMeHHO mOodTOMY OCTpO BCTaia HEOOXOAMMOCTH CHOPMHUPOBATH Y
oOyvaromuxcs (yHKIMOHAJIBHYIO TPAMOTHOCTD, BKIIIOYAIOIYIO B ce0sl B KaUeCTBE
HEOThEMJIEMON  COCTaBIIAIONIEH  yMEHHE BOCHPUHUMATh M KPUTHUYECKH
aHaJIM3UPOBATh MHPOPMAIINIO, PE/ICTABICHHYIO B pa3IMYHbIX (hopMax, MOHUMATh
BEPOSITHOCTHBIA XapakTE€p MHOTHUX pPEaJbHBIX MPOLIECCOB UM 3aBHCUMOCTEH,
MIPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIUMIIAMU cOOpa, aHAIU3a U
MPECTABICHUS JTaHHBIX W3 Pa3IMYHBIX chep KU3HU OOIIecTBa M ToCyAapcTBa
npuoOIaeT o0ydJarmmxcs K OOIIECTBEHHBIM HHTEepecaM. M3yueHue OCHOB
KOMOMHATOPUKHN pa3BUBAET HABBIKM OpraHu3anuu mnepedopa W mojcyéra yucia
BapUaHTOB, B TOM YKCJI€ B IPUKJIAIHBIX 337ja4aX. 3HAKOMCTBO C OCHOBaMU TEOPUU
rpadoB co31aéT MaTeMaTuueckui pyHaamMeHT AJisi GOpMUPOBaAHUS KOMIIETCHIINHI B
obnacty uHPOpPMATUKH U MUGPPOBBIX TEXHOJOTHHA. [Ipy M3ydeHUU CTATHCTUKU H
BEPOSITHOCTU O00OTAIIAlOTCs MPEACTAaBICHUSI OOYYaroNIMXCs O COBPEMEHHOMN
KapTUHE MUpa M METOJaxX ero uccieqoBaHusi, GOpMHUPYETCS NMOHHUMAaHUE POJIH
CTATUCTUKHU KaK UCTOYHHMKA COLMAIBHO 3HAYMMON MH(GOPMAIIUU U 3aKJ1a/IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTCTBUMU C MaHHBIMU HEISIMU B CTPYKTYpE MPOrpaMMbl yueOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHUs BbIIEICHBI
CIEAYIONINE COAEpKaTeIbHO-MeToiuueckue nuHuu: «lIpeacTaBneHue AaHHBIX U
ommcaTelibHass CTAaTUCTUKA», «BepoATHOCTH», «DIEMEHTHI KOMOWHATOPUKNY,
«BBenenue B Teopuro rpadoBy.

Copepxanue nuaun «lIpencraBieHue NaHHBIX U ONMUCATENbHAS CTATUCTUKA
CIIY>)KUT OCHOBOM i1 (OpMHUPOBAHUS HABBIKOB palbOThl ¢ HH(OpMairuein: oT
YTCHUS W WHTEpIpeTanuu WHOOPMAIHK, TPEACTABICHHOW B Ta0nwiax, Ha
auarpamMMmax W rpadukax, A0 cOopa, TpENCTaBlIeHUsS W aHaIW3a JaHHBIX C



HCMOJIb30BAHUEM CTAaTUCTUYECKUX XAPAKTEPUCTUK CPEAHUX U PACCEHUBAHUSL.
PaGotas ¢ nmanHbIMHU, OOyuaromuecs ydarcsli CUMTHIBATh U HMHTEPIPETUPOBATH
JAHHBIC, BBIJIBUTaTh, APTYMEHTUPOBATh M KPUTUKOBATH MPOCTEUINIHNE TUIOTE3bI,
Pa3MBINILIATh HaJl (aKTOpaMH, BHI3BIBAIOIIUMHU M3MEHUUBOCTh, U OIIEHUBATH UX
BIIMSIHAE HA PACCMATPUBAEMBIE BEJIMYUHBI U ITPOLIECCHI.

NHTYyUTUBHOE MPEICTABICHUE O CIy4YailHOM HM3MEHUYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMA CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOW IS
W3y4YECHUsS TEOPUH BEPOSITHOCTEW. boisbIoe 3HAYCHHE HMMEIOT MPAKTUYECKUE
3aJlaHusl, B YACTHOCTH ONBITHI C KIIACCUYECKUMH BEPOSATHOCTHBIMUA MOJIEIISIMU.

[loHsiTue BEpPOSITHOCTH BBOAMUTCS KaK Mepa MPaBIONOJIOOMsS CIIy4ailHOro
coObiTus. [lpm wu3ydyeHun yuyeOHOro Kypca oOydvaromuecs 3HAKOMSTCS C
MNPOCTEUIIMMUA ~ METOJIAMU  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYalHBIX
AKCIIEpPUMEHTAX c PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMHU HCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMU CTAaBUTh U peliaTh 00Jee CIOKHBIC
3a7aud. B ydeOHBIH Kypc BXOIAT HayajdbHbIE MPEACTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaOIIMXCS C
MHOKECTBAMU U OCHOBHBIMH OIEpalUsIMU HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS
MpUMEPHI TPUMEHEHHUS JJIs1 PEIICHUS 3a/1ad, a TaKXKe HMCIOJIb30BaHMUS B JIPYTHX
MaTeMaTUYECKUX Kypcax U YYEOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercs y4eOHBIN Kypc «BeposTHOCTh W CTaTUCTHKA», B
KOTOpBIA  BXOIAT paszaenbl: «lIpencraBieHne MaHHBIX W ONKCATENIbHAS
CTaTUCTUKaA», «BepoaTHocTh», «3JeMeHThl KOMOWHATOpUKH», «BBeneHue B
Teoputo rpadoBy.

Ha u3ydenne yuebHoro kypca «BeposiTHOCTh 1 cTaTucTHKa» oTBOAUTCS 102
gaca: B 7 kimacce — 34 yaca (1 gac B Hexemo), B 8 kimacce — 34 gaca (1 gac B
Hezeno), B 9 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

[IpeacraBienne NaHHBIX B BUAE TaOIUL, AMArpamm, rpadukoB. 3aroaHEeHUe
Ta0NWIl, YTEHWE M TOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyroBbiX). Utenune rpaduKoB peanbHBIX mporeccoB. M3pneuenue unbopmamm
U3 TMarpaMM U TaOJIMIL, UCTIOIb30BaHNE U UHTEPIPETALUs TaHHBIX.

OnucarenbHas CTaTUCTHUKA: cpefHee apu(dMeTHuecKoe, MeAHaHa, pa3Mmax,
HauOoJbIIeE Y HAUMEHbIIIEE 3HAYEHUs HaOOpa YMCIOBBIX AaHHBIX. [IpuMepsl
CIIy4allHOM U3MEHYUBOCTH.

Cry4aitHbIil SKCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTh U
gacToTa. Pojb MaJIOBEpOATHBIX U MIPAKTUUECKHU JIOCTOBEPHBIX COOBITUM B MPUPOIE
u B oOmiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Cremenp BepmuHbl. Yuciao pébep u cyMmmapHas
creneHb BepimuH. [IpencraBinenue o cBsizHocTu rpada. Llenu m nukiel. [yt B
rpadax. O6xon rpada (vitsiepoB nyTh). [IpencraBienne 006 OpUEHTUPOBAHHOM

rpade. Pemenne 3amau ¢ momonisio rpagos.
8 KJIACC

[IpencraBienue NaHHbBIX B BUAE TaOIML, 1UarpamMmm, rpa)ukoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, MOJIMHOXeCTBO. Ormnepauuu Haj
MHO’KECTBaMU: OOBEIMHEHME, IepeceueHue, aonoaHeHue. CBoiicTBa omeparuii
HaJl MHOXECTBAMU: IIEPEMECTUTENBHOE, COYETATEIIBHOE, paCIpeeIUTEIbHOE,
BKIoueHus. Mcmonb3oBaHue Tpauueckoro MpeacTaBiICHUS MHOMKECTB IS
OINMCAHMS PEATBHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 3a/]1a4.

W3mepeHne paccenBaHMs JAaHHBIX. J(HcCIepcuss U CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA00POB. JlnarpaMma pacceuBaHus.

DOneMeHTapHble COOBITHS  ciiyyailHOro ombita. ChydailHble  COOBITHS.
BepositHoctit  coObiTuii.  OmbITEI ¢ PaBHOBO3MOXHBIMU  AJIEMEHTapPHBIMU
coOpiTusAMU. CitydaifHbiil BbIOOp. CBSI3b MEXK1Yy MAJOBEPOSTHBIMU M MPAKTUUYECKH
JOCTOBEPHBIMH COOBITUSIMU B TIPUPO/IE, OOILIECTBE U HAYKE.

HepeBo. CBoOMCTBa [JEpPEBBEB: E€AUHCTBEHHOCTh IIYyTH, CYIIECTBOBAHHE
BHUCSYEH BEPIIMHBI, CBS3b MEXKJY YUCIOM BEepUIMH M yucioM pédep. IlpaBmiio
yMHOXkeHUs. Pemienue 3a1a4 ¢ moMoIpto rpados.

[IpotuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHUE W
nepeceueHne  coObiThil. HecoBmecTHpie  coObiTHs. @DopMyna  CIIOXKEHUS
BEPOSITHOCTEN. YCIOBHAsI BEPOSATHOCTh. lIpaBmio ymHOXxeHus. HesaBucumbie
cobpiTus. IlpencraBnenne skcnepuMeHTa B BHJE JAepeBa. PemieHue 3amay Ha



HaxO0XXJICHUE BEPOSTHOCTEW C MOMOIIBIO JAEpeBa CIYyYalHOTO HKCIEPUMEHTA,
auarpamm Diliepa.
9 KUIIACC

[IpencraBnenne JaHHBIX B BUAE Ta0nui, JAvarpaMM, TIpaduKoOB,
UHTEpIpeTanus JaHHbIX. UTeHue u nmocTpoeHue Tabiul, auarpamm, rpaukoB 1Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CodeTaHus U YUCIO coueTaHUi. TpeyroabHUK
[Tackains. Pemenue 3aay ¢ HCMOAB30BaHUEM KOMOMHATOPHUKH.

['eomerpuueckass BeposTHOCTh. CiydailHbI BBIOOp TOYKM W3 (GUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyT'H OKPY>KHOCTH.

Wcnbrtanne. Ycenex u Heyaada. Cepusi MCHBITAHMA 1O MEPBOToO YycIexa.
Cepust ucnbiTanuii bepHymim. BeposaTHOCTH cOOBITUH B CEpPUM HUCHBITAHHM
bepuymnu.

CnyuvaiiHasi BEeJIMYMHA W PACIpelelICHUE BEpPOATHOCTEH. MaremaTtuueckoe
OoXumaHue u gucnepcus. I[lpuMepbl  MaTeMaTHMYECKOTO  OXKHMAAHUSA KAk
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEJIMYMHBL. MareMaThudeckoe OXKUIAaHHUE U
IUCIIEpCUs  CIYyYallHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAHUHN
bepnymm».

[TonsiTue 0 3akoHe OONBIIMX yuced. M3MepeHne BEpOsATHOCTEN C MOMOILIBIO
qyacToT. Posib 1 3HaueHne 3akoHa OOJIBIINX YHCEN B IPUPOJIE U OOIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaTbl OCBOCHHMsS MpOrpamMMbl y4yeOHOro Kypca
«BepoATHOCTB M CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMpOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHICKUX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOIB30BAHUIO JTUX
JOCTUKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJTHEHUIO 0053aHHOCTEN I'paXkJIaHWHA U peai3aliy ero
nopaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBJECHUH, MPOLEAYP IPakJaHCKOro 00IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUII HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PEIIEHWU MPAKTHYECKUX 3a/1ad
MaTeMaTU4YECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4E€CKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIs YCHEIHOM MpodeccHoHaTIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHIMBUYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHHUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalMeld B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NpEe/ICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHYeCKON HayKd Kak cdepbl ueI0BEYECKOM
JEATENBHOCTH, ATANOB €€ Pa3sBUTUSA M 3HAYUMOCTH IS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTUYECKOW KYJIbTYypOH Kak CpeACTBOM
MO3HAHWA MHpPA, OBJIAJIEHUEM IPOCTEUIIMMU HABBIKAMH HCCIEI0OBATEIbCKOM
NESTENBHOCTH;



6) ¢usmyeckoe BocnuTanue, (popmMHupoBaHHMe KYJIbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

FOTOBHOCTBHIO TMPUMEHSTh MATEMAaTHUYECKHE 3HAHUA B HMHTEPECAX CBOETO
30pOBbS, BEJCHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHM M OTIbIXa, peryisgpHas Qu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO0 K€ IpaBa JPYroro 4ejaoBeEKa,

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

OpHEeHTaIlMel Ha MPUMEHEHWE MaTeMaTUYeCKUX 3HAHUM JJIs pelieHus 3a/1a4
B 00JIACTH COXPaHHOCTH OKPYXKAIOIIEeW Cpelbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX TIOCJIEACTBUM ISl OKPYX AIOUIEH Cpelbl, OCO3HAHHEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH UX pelieHus;

8) apanTanusa K M3MEHSAIIUMCS YCJOBHSM COUMAJIBHOM M NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOHN ACATEILHOCTH
HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUN U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHK, B TOM YHCIIE
(dhopmMyIHpOBATH UJIEH, TIOHSTHUS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JACMUIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETCHTHOCTEM, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEMbIC pelIeHUs] W JeHCTBUS, (OPMYJIHPOBATH W OICHWBATH PUCKH M
MOCJICICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeicTBU:

e BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TOHSATUN, OTHOIICHWW MEXIy MOHATHSAMHU, (HOPMYyIHPOBATH
OTIpENICNICHNs] ~ TIOHATHI,  YCTAHABIWBATh  CYIICCTBEHHBIA  MPU3HAK
KJaccu(uKanuy, OCHOBaHUS Ui OOOOIIEHUS W CPAaBHEHHsS, KPUTEPUHU
MIPOBOIMMOTO aHAIIN3a;

e BOCHpHUHHMATH, (OPMYJIUPOBaTH W  TPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CIWHWYHBIC, YacTHBIC W 0OIIHe,
YCIJIOBHBIE;



BBISIBIISIT ~ MAaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpeursi B (akTaxX, [JaHHBIX, HAOMIONCHUSIX W YTBEPKICHUSX,
npeaiaraTb KPUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEYHH;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTWKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHU 110 aHATIOTHH;

pa3dupaTh JT0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIACHHUM (TIPSMBIC U OT
MPOTUBHOTO0), TPOBOJUTH CAMOCTOSATEIHLHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4ecKux (HaKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus y4eOHOM 3amaduu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pENICHUS, BBIOMpaTh HaWOoJIee TOAXOMAINNA C YYETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKue 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT MO3HAHUA,
(GbopMyIMpOBaTh BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUUE, MpodIiieMy,
CaMOCTOATENIBHO YCTaHaBJIMBATh KMCKOMOE M JIlaHHOE, (POPMHUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO MIO3ULUIO, MHEHUE;

MPOBOJUTh IO CAaMOCTOSATEIBLHO COCTABICHHOMY TIUIaHY HECIOXXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bheKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOI;
CaMOCTOSITENIbHO (HOPMYIHPOBaTh 000OIEHUS U BBIBOJBI MO pe3yJIbTaTam
MPOBENEHHOTO HAOJIOCHUSI, HUCCIIEIOBAaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAKXKE BBIJBUIaTh
IIPEATIOIO0KEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMM, JAHHBIX,
HEOOXOIMMBIX JJIsl PEIICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATb W HHTEPIPETHPOBATH
MH(POPMAIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GoOpMy MpeACTaBiIeHUS HMHPOPMAUUMU U HWILIIOCTPUPOBATH
pellaeMble 3aJayd CXeMamu, JuarpaMMaMH, HWHOM Trpadukoil m HX
KOMOMHAIIMSIMHU;

OLICHUBaTh HAAEKHOCTh HMH(OPMALMKU IO KPUTEPHUSIM, TPEATIOKEHHBIM
YUHUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHI)Ie YHuUBEpPCAJIbHLIC y‘leﬁﬂble HeﬁCTBHHZ

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEeUICHUs
3a71a91, KOMMEHTHPOBATH MOTYUYCHHBIN pe3yiIbTar;

B X0JIe 0OCYKJICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOH TEMBI,
pOoOJIeMBI, PEIIaeéMON 3a/1aui, BBHICKA3bIBaTh UJCH, HAIICIICHHBIE Ha TIOWCK
pEIICHHs, COMOCTABIATH CBOM CYXACHUS C CYXICHUSIMHU JAPYTHX
YYaCTHUKOB JHajora, OOHAPYKWBaTh PAa3IMYUE W CXOJCTBO IO3WIUH, B
KOPpEKTHOM popme hopMyTupOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
TIPE/ICTABIIATh pe3yNbTaThl  pEIICHUS 3a/1a4H, IKCIIEPUMEHTA,
MCCJIeIOBAHUSI, IPOEKTA, CAMOCTOSATEIHLHO BHIOMPATh (hOpMAT BHICTYILIICHUS
C y4€TOoM 3aja4d MPE3eHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHINBUTY AJTbHON
paboThI MPU PEeNICHUH YICOHBIX MaTeMaTHICCKUX 3a1a9;

MPUHUMATh 11€Jh COBMECTHOM JAESITENbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH paboOThI, pachpeneisTh BUAB pabOT, JJTOrOBapUBaTHCH,
0o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKHX
JIIO/ICH;

y4acTBOBaTh B TPYyHMHoBBIX ¢dopmax paboTel (0OCYyX)IeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIOJHATH CBOIO YacTh PaOOTHI
U KOOPJWHHUPOBATH CBOMU JICUCTBHS C JPYTUMHU WICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIUN TMPOMYKT IO KPUTEPHSIM,
chOpMyYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBEpPCaJIbHbIe Y4eOHBIC 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJITOPUTM peIlICHUs 3aaauu (WM €ro
9acTh), BBHIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTUPOBATH
BapUaHThI pelIeHUI ¢ y4ETOM HOBOM MH(OpMAIUK.

CﬂMOKOHTpOJ’Ib, 3MOHI/IOHaJILHLII71 HHTEIJICKT.

BJIQJIETh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTa
pELICHUsI MATEMATUYECKOM 3a/1auu;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUM 33/1a4H,
BHOCHUTH KOPPEKTHUBBLI B JCSTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HaWJICHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJibTaTa JESITEILHOCTH MOCTABICHHON LIEJIH U
YCIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEIOCTIKCHUS 1IeJH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIIETYIOIIHNE
IIPEAMETHBIE PE3YIBTATHI:

Yurate wuH(pOpManMio, TPEACTABICHHYIO B TaOmuIax, Ha JAUarpaMmax,
MPEACTABIATh JAaHHBIE B BHUJE TaOJHIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBHIE
(cTonbyaThie) U KPYroBhbI€) IO MacCHBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPNPETHUPOBATH  peaJIbHbIE  YHUCJIOBBIE  JIAHHBIE,
Ipe/ICTaBICHHbIC B TA0INIIAX, HAa AUarpaMmax, rpadukax.

Hcnonp3oBaTh 171 ONKHCAHUS [JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU:
cpenHee apu(pMeTHYecKoe, MeJuaHa, HauOoJblllee W HaUMEHbIIEe 3HAYCHMUS,
pa3max.

HNmMeTs mnpencraBiieHUE O CIIy4alHOM W3MEHYMBOCTHM HA IIpUMEpax ILIEH,
(GU3HYECKUX BEIWYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoHmy oOydenuss B 8 kJjacce oOydaromuiicsi MOJIYYUT CIICAYIOIIHUE
IIPEAMETHBIE PE3YIIbTATHI:

N3Bnekate ¥ mpeoOpa3oBbIBaTh HH(POPMAIINIO, TPEJCTABICHHYIO B BHUJC
Tabnuil, TuarpamMm, rpadukoB, MPEACTaBIATh JaHHbIE B BUAE TaOIUI, AHArpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C NOMOIIBIO CTATUCTHYECKUX IOKa3aTeNel: CpeaHuX
3HAYEHUH U Mep paccenBaHus (pa3Max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUH M YacTOTHI COOBITHH, B TOM YHUCIE
0 pe3ysibTaTaM U3MEpPEHUN U HaOI0ICHUH.

Haxoautb BepOATHOCTH CIydallHBIX COOBITHI B OIBITAaX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCIE B ONBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh rpapuyeckue MOJENH: AEPEBO CIYy4YalHOIO 3KCIEPUMEHTA,
auarpaMMbl DUsepa, YUCIOoBast MpsMast.

OnepupoBaTh MOHATUSMH: MHOXECTBO, IOAMHOXECTBO,  BBINOIHATH
olepaldyd HaJ MHOXECTBaMHU: OObEIUHEHHE, TIepeceueHue, IOMOJHEHUE,
MIEPEYUCIATD FJIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduueckoe MNpPECTaBICHUE MHOMXECTB M CBA3CH MEXIy
HUMM [0 ONIMCaHMs TIPOLIECCOB U SIBJICHUI, B TOM YHUCJIE MIPU PEIICHUU 33]1a4 U3
JIPYTruX y4eOHBIX MPEIMETOB U KYpPCOB.

K xoHmy oOydenuss B 9 kJjacce oOydyaromuiics MOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIUIO, TPEICTABICHHYIO B
pa3IUYHBIX MCTOYHMKAX B BHJIE TaONUI, Iuarpamm, rpadukoB, MpPECTaBISATh
JaHHBbIE B BUJIE€ Ta0OJIUII, TUarpamMM, rpauKoB.
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PemaTte 3amaum opraHuM30OBaHHBIM TMEPeOOPOM BApUAHTOB, a TaKXKe C
UCIIOJIb30BaHMEM KOMOMHATOPHBIX MPaBUI U METOIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKU MJII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEHUE 3HAYECHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHH U 9acCTOTHI COOBITHSI, B TOM YHUCJIE MOJIb3YSICh
pe3yibTaTaMu MPOBEAEHHBIX U3MEPEHHUIM U HAOIIOICHU M.

HaxoauTe BEpOSITHOCTH CIIy4alHBIX COOBITHII B M3YyUYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUSIX
WCIBITAaHUU JI0 TIEPBOTO YCIIEXA, B CEPUAX UCIBITAHUN bepHyIn.

NmMeTrs mnpencraBieHUE O CIy4allHOM BEJIWYMHE W O paClpeleiICHUU
BEPOSITHOCTEH.

Nmeth mpencraBieHUE O 3aKOHE OOJBIIMX YHCENT KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YKCET B
NpUPOE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuorexa [JOK
! TpenICTaBNeHHE aHHEIX / 2 https://m.edsoo.ru/7f415fdc
bubmmorexa [IOK
2 Onucatenbras CTaTiCTHia 8 ! https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
3 CotyuaiiHas H3MEHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
butmmoreka [IOK
4 Baenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M "yacToTa City4aitHOro 4 1 bubnunoreka IIOK
COOBITHUS https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
6 6006 i 5 2
OGobuIeHHe, CHCTEMATH3ALMS 3HAHKHA https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 5
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8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB H TeM uudgpoBbie
Ne i/m P Konrpoubnsie | IIpakTnyeckue (up )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [JOK
1 I1 4
OBTOpEHHE Kypca 7 kiacca https://m.edsoo.ru/7f417{b2
) OmnucarenpHas CTaTUCTHUKA. PaccenBanue 4 bub6nuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
4 BeposiTHOCTB citydaifHOTO COOBITUS 6 1 httos://m.edsoo.ru/7f417fb2
but6mmoreka [IOK
> Brenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f417{b2
. but6mmoreka [JOK
6 Catyuaifibie coObTHs 8 https://m.edsoo.ru/7f417fb2
bubnuoreka [JOK
i 4 2
7 O0001enue, cucTeMaTU3aLMs 3HAHUH hitos://m.edsoo. ra/ 741762
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1
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9 KUIACC

KoJsmn4yecTBo yacoB JJIeKTPOHHbIE
HaumenoBaHnue pa3aesoB U TeM nu(poBLIe
Ne n/mm P KoHnTpobHbI IIpakTHYeckue (macpp )
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
e padoThl padoThbI
pecypcbl
bubmuoreka [{OK
! Tostopennue kypea 8 Kacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
2 DJICMEHTBI KOMOMHATOPHKH 4 I https://m.edsoo.ru/7f41a302
3 I'eomeTprueckas BEpOSITHOCTD 4 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a302
bu6muoreka I[IOK
4 Mcnbiranns bepuyim 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> CryyaiiHas Beiunna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 OGobueHe, KOHTpOIh 10 I https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

MakapsrueB FO.H., Mungtox H.I'., HemkoB K.M./mox pen. TensikoBckoro C.A. Yuebnuk. Anredpa 7 knace. M.: I[Ipocsemenne-2023
A.I'. Mep3nsaik Anrebpa 8 kinacc. Y4ueOHHUK 1711 ydaluxcs ooueodpazoBaTeabHbIX opranuzanuil. M. Benrana - I'pad, 2019

A.I'. Mepznsak Anrebpa 9 kinace. Y4ueOHUK 11 ydamuxcst 00meoopa3oBaTesibHbIX opranu3anuii. M. Benrana - ['pad, 2020

JI.C. Aranacsin YueOnuk ['eomerpus 7-9 xmaccel. M.: IIpocsemenne 2023 T.

N.P. Beiconkuii Matematuka. BeposTHOCTB U cTaTucTHKa: 7-9 Kinacchl: 6a30BbIil ypoBeHb. M.: [IpocBemenune-2023
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

Texnn4yeckue cpeacTBa 00yUeHus:
MynbTUMEIUNHBIN IPOEKTOP.
DKpaH.

KommneroTep.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

but6mmoreka I{OK https://m.edsoo.ru/7f41al2c
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