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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaroniuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKW3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX alreOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJICHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKxkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7 KJIacCe U3ydaeTcsl yueOHbIN Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fenbl coxepxkanus: «YHucna u
BBIUUCIICHUS», «AJTreOpanyecKkue BBbIPAXKEHUSD, «YpaBHEHHs U HEPABEHCTBAY,
«DYHKIIUW.

Ha uzyuenue yueOHOro Kypca « Anredpa» oTBoAUTCS 59 yacoB B 7 Kiacce.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUA

Jpo6u OOBIKHOBEHHBIC M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3aIUCU
npobeit k gapyroil. IloHsTwe palMOHAIBLHOTO 4YHCIa, 3aluCh, CpPaBHEHUE,
yOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucesl. ApudmeTudyeckue JEUCTBUA €
palMOHaIbHBIMU YMClIamMu. PellieHue 3aiad U3 peaibHOM MPaKkTUKW HAa 4acTH, Ha
JpoOH.

CremneHb C HaTypaJbHBIM T[IOKa3aTeJeM: OIpeaesieHrne, MnpeoOpa3oBaHue
BBIpAQXEHUI HA OCHOBE ONPEACIICHUS, 3alUCh OOJIbIIKMX YKcen. [IporeHTsl, 3anuch



IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUIE MPOLEHTOB. TpH OCHOBHBIC 3a/layH Ha
IIPOLIEHTHI, PELLICHNE 3a1a4 U3 PEaIbHON IPAKTHUKHU.

[IpuMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJuredOpanyecKue BbIPpaKeHUA

IIepemeHHBIE, YUCIOBOE 3HAUYECHUE BBIPAKECHUS C IIEpeMEHHOU. JlomycTumMble
3HAYCHU NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXAY BEJIMUMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXKJECTBEHHO paBHBIC BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CyMM U
IIPOU3BEJCHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEIIEM.

OpHounensl © MHOrouseHsl. Crenens MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. DOpMyIlbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaapar pasHocTu. Popmysia pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, INpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, pELICHUE JIMHEWHbIX ypaBHEHUH. CoCTaBleHHE YpABHEHUH IIO
YCIJIOBHIO 3a7a4yu. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPAaBHEHUH.

JIuneiiHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMU C JBYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
Croco0OM MOACTaHOBKHU. IIpumepbl pemieHusi TEKCTOBBIX 3aJad C IMOMOILBIO
CHUCTEM YpaBHEHUU.

DyHKUIMHA

Koopaunara Touku Ha npssmMoil. YuciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON NIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX m Oy. AGcrucca U opauHarta
TOUYKH Ha KOOpJMHATHOM MiockocTH. [Ipumepsl rpadukos, 3a1aHHbIX HOpMYyITaMH.
Urenne rpadukoB peanbHbIx 3aBucuMocTei. [lonstue dynknuu. [paduk
¢bynkuuu. CoiicTBa pyHkuuil. JIunelinas ynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. I'padmyeckoe perieHue JTUHEWHBIX YPABHEHUH M CHCTEM JIMHCHHBIX
YPaBHCHUM.



IINIAHUPYEMBIE PE3YJBTATbBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl Yy4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMYy W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpa:kaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTHYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccrOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAaEKTOPUM 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEUYECKOi
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUJIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pepIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX MOCJEACTBUU I OKPYKAIOIIEH cpeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, MOHSITHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble jornueckune geiicTBUs:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXIY MOHATUIMH, (POPMYIHPOBATH
OTIpEJICTICHUs] ~ MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €AMHUYHBIC, YaCTHhIE W oOIIue,
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npemsiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CaAMOCTOSITEIbHO HECJIOKHBIE JOKa3aTeNbCTBA
MaTeMaTH4ecKnx (aKkToOB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA WHCTPYMEHT ITO3HAHUSA,
dbopMyIHpOBaTh BOMPOCH], (DUKCUPYIOIIUE IPOTHBOPEUHE, IpodIIeMy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHHME 10  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENILHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIOACHHUS, HMCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIAITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(MOpPMAIUU, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

BBIOMpPATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOWpATh GopMy TpeACTaBiIeHUS HWHPOpMaUU ¥ WLIIOCTPUPOBATH
perraemMbie 3aJa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl ©u uxX
KOMOMHAIIUSIMHU;



OLICHMBATh HAAEKHOCTh WH(GOPMALUU TO KPUTEPUSM, MPEI0KEHHBIM
YUUTEIEM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIPUHUMATh W (QOPMYJIHMpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS 10
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyve U CXOJCTBO IO3HIIMMA, B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHUSI,  TPOEKTa,  CaMOCTOATEIBLHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCHOJNb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM U
WHIUBUIYyAIbHOH paOOThl TIPH PEMIeHWH YYEOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
00CyX)aTh TPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIoBbIX (opmax pabotsl (oOcykaeHus, oOMeH
MHEHUSIMH, MO3TOBbIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboThI U KOOPJAMHUPOBATH CBOM JACUCTBUS C APYTMMH WICHAMHU KOMaH/Ibl,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJATH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUS C y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3yabTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEABUJIETh TPYJAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpPH PEUICHUU
3a7a4d, BHOCUTb KOPPEKTUBbI B JESITEILHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
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e OILICHMBATh COOTBETCTBHUE PE3YyJIbTATa NEATEIBHOCTH MOCTABICHHOMN LIENIH
U YCIIOBUSIM, OOBSCHATD MPUYUHBI TOCTHXKEHUS WU HEJOCTHKESHHS 1IETIH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MpPEeIMETHBIC PE3YJIbTATHI:

Yucsia v BbIYMCIEHUS

BrITIONTHSTH, cOYeTass YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAKEHUN, COACPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K JAPYyroil (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUMN, OIEHKY 3HAUCHHI
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH ACHCTBUS CO CTENEHSIMH C HATypaJbHBIMHU
MOKA3aTEISIMH.

[IpuMeHsAT,  MpU3HAKK ~ JCIUMOCTH, pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCET.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHbICE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BeimonHsATh  TpeoOpa3oBaHUS  IEJIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOYIEHA HAa MHOIOWIEH M MHOrOWiIeHa Ha
MHOTOYJICH, TPUMEHSTH (JOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.



OCyIIeCTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU CIaraéMbiXx,
npuMeHeHus: (POpMyYJI COKPAILIEHHOTO YMHOKEHHS.

[TpumeHsTh npeoOpa3zoBaHUsl MHOTOUYWIEHOB JUIsl PELICHUS PAa3IMYHBIX 3aja4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU ITPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoza OT UCXOIHOI'O YPAaBHEHMS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduuecKkre METO bl MPU PEIICHUH JTMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JHWHEWHOIO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, MOJIb3YSICh TpaUKOM, HPHUBOJIUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pemate cucTeMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemiaTe JIMHEMHOE YPAaBHEHWE WM CHUCTEMY JIMHEHMHBIX
YPaBHEHUN IO YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YMCIOBBIE IPOMEKYTKH HA
anre0panueckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHUE, II€HA, KOJWUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHOOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH HH(OPMAIIUIO U3 IPAPUKOB peaJbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (ncpp )
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe 15 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHIL 13 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 1 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopunatet i rpaguii. Gynkiun 16 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
I1 4 1
° OBTOpeHHE 1 000DICHHE https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 59 5 0
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusI
pe3yJbTara
1 Hucna 1 BIYUCICHUS
11 BeimonHsATh,  codyeras  YCTHBIE W NHUCBMEHHBIE  MPHUEMBI,
' apudmeTrnyeckue AeUCTBUA C PallMOHAIBHBIMH YUCIIaMU
HaxomuTh  3HA4YCHWS]  YHCIOBBIX  BBIPAXKCHHWH,  MPUMEHSTH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIPKEHUH, COIepKAMUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexogute OT omHOW (QOpMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHUBATh U YIOPSAIOYNBATH PAlIMOHAIILHBIE YUCIIA
1.5 OKpyriarh uncna
BBINOMHATE MPUKUAKY U OIEHKY pe3yibTaTa BBIYUCICHHUH, OIEHKY
1.6 3HQYEHU YUCIOBBIX BBIPAKCHUN. BBINOTHATH  JEUCTBUS  CO
CTETEeHSIMH C HATypaJIbHBIMH MTOKa3aTeNsIMU
17 [IpuMeHSITh TNPU3HAKH JACTUMOCTH, Pa3JIOKCHHE Ha MHOXHTEITH
' HaTypaJbHBIX YUCEI
Pemarp  mpakTUKO-OpMEHTHUPOBAHHBIC  3a/layd, CBS3aHHBIE C
OTHOIICHUEM BEJIMYMH, MIPOMTOPIIMOHATEHOCTHIO BEJIMYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETHUPOBATh PE3YNbTAaThl pEIIeHUs 3a7ad C
Y4EéTOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
21 Hcnonb3oBath anrebpanvyeckyro TEPMHUHOJOTHIO U CHUMBOIUKY,
' MIPUMEHSTH €€ B IIPOIIECCe OCBOCHHS YIeOHOTO MaTepralia
’5 Haxomuth 3HaYeHWsT OYKBEHHBIX BBIPAKECHUH TIPH  3aJaHHBIX

3HAYCHUAX MMCPCMCHHBIX
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BoimonHsATe 1peoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MIPUBEJICHUEM TOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATS YMHOKEHHE OJHOWICHA HA MHOTOYJICH M MHOTOWICHA Ha
24 MHOTOYJIEH, TPUMEHATH (QOopMysbl KBaJpaTa CyMMbl W KBajapara
pasHoCTH
OcymiecTBIATh Pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOILEro MHOXHUTENsS, TPYIITUPOBKH ClIaraeMsiXx,
MpUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensITh IPeodpazoBaHUsI MHOTOUJICHOB JIJISl PEIICHUS PA3IHYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MIPEAMETOB, U3 pealbHON MPAKTHKU
x Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypajdbHBIMU IOKa3aTEIsIMHU
' TUTSL TPE0OPa30BAHMSI BRIPAKESHUH
3 YpaBHEeHHS U HEPABEHCTBA
Pemarp nuHelHbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, NPUMEHSSI
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHHS K PAaBHOCHIBLHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS
> [IpumensaTp rpaduueckue METOAbl TPU PELICHUU JUHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToxOuparh IpUMEPHI TIAp YKCEIN, SBJSIFOIINXCS PEIICHHEM JIMHSHHOTO
' ypaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAUHATHOMN TUIOCKOCTH TpadUK JMHEWHOTO YPaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; IOJIB3YSCh TpPapUKOM, MPHUBOJIUTH MPUMEPHI
pelleHus ypaBHEHUS
35 Pemate cuctemsl 1ByX JUHEHHBIX YPAaBHEHMH C JBYMS IIEPEMEHHBIMU,
' B TOM 4HCIe TpaduyecKku
CocTaBnaTh U pemnarh TMHEHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX
3.6 YpaBHECHHI 110 YCIOBUIO 3a/1a4, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥l TIOJYYSHHBIN pe3ysabTar
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxkaTh Ha KOOPAWHATHOW MPSIMOW TOYKU, COOTBETCTBYIOIIUE
4.1 3aJIaHHBIM KOOPJHWHATAM, JIYYH, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
42 OTtmedaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH TIO 3aJaHHBIM

KOOpJAMHATAM
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4.3

4.4

4.5

4.6

Crpouth rpaduky nuHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIHN Y
= x|

OnuceiBaTh C MOMOIIBI0 (DYHKIIUH H3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpEMs, PACCTOSHHE, IIEHY, KOJUYECTBO,

CTOMMOCTb, IPOU3BOIUTENEHOCTD, BpeMsl, 00BEM pabOTHI
Haxoauts 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa

[lonumats rpaduyeckuii cnoco® TPEACTABICHUS U aHAIM3A
uHboOpMalMY, W3BJIEKaTh M HHTEPIPETHUPOBATH HHPOPMALUIO U3

rpaMKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BBIYMCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0]] OT OJHOM (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YHOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEI
12 Apudmernueckne IeCTBUS ¢ pallMOHATBHBIME YnciIaMu. Pernienue 3agayd u3
' peasbHOM NMPaKTHUKU HA YaCTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHle, NpeodpazoBaHKe
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
v [IponeHTsl, 3amuch MPOLEHTOB B BHJE IpOOH W IpOOH B BUJE NMPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU IIPAKTUKU
L5 [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE HAa  MHOXKUTEIH
' HaTypaJIbHbIX YUCEl
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hciae InpsMas U oOpaTHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHHs
21 [IepeMeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHON. JlomycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBieHre 3aBUCMMOCTH MEXIY BEIUYMHAMH B BUAEC (OPMYIIHI.
' Brruucnenust mo ¢popmynam
23 [IpeoGpa3oBaHnne  OyKBEHHBIX  BBIPAXEHHH, TOXKIECTBEHHO  pPaBHbIE
' BBIPAXKCHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeIeM
)t OpnHowienbl U MHOrouseHsl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
25 @®opMyiIbl COKPAIEHHOIO YMHOKEHUS: KBAaJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3inokeHrne MHOTOWICHOB HA MHOYKUTEIIN
3 YpaBHeHUS
31 VYpaBHeHHe, KOpeHb YypaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

PaBHOCHUJIIBHOCTb YPAaBHEHUN
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JluHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOPHEH JMHEWMHOTO

32 YPaBHEHUs, PEILICHNUE JIMHEUHBIX YPABHEHUN
33 CocraBieHHEe ypaBHEHUI 110 YCJIOBHIO 33/1ayd. PelieHne TEKCTOBBIX 3a4ay C
' MOMOIUIbIO ypaBHEHUI
3.4 Jlunelinoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
CucremMa JByX JMHEWHBIX YpaBHEHHH C JAByMs IEepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CIOCOOOM IMOJCTaHOBKHU. [IpuMepbl pemmeHus: TeKCTOBBIX
3a]1a4 ¢ IOMOIIbIO CCTEM ypaBHEHUH
4 Koopaunate! u rpadpuxu. yHKIun
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle IPOMEKYTKU. PaccrosiHue Mexay AByMs TOUYKAMH KOOPAUHATHOU
' PAMOM
43 [TpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca U opauHara
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
W [Ipumeps! rpadukoB, 3agaHHBIX (opMmyiaamu. UreHHe TpauKOB pearbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxmnun. CroiicTBa GpyHKUIMN
4.6 Jlunetinas Gynknus, e€ rpaduk. ['padux yHkmum y = [x|
47 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHMM W CHCTEM JIMHEHHBIX

ypaBHEHUU
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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX PA3JEJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUICHWH M B3aUMHOE DPAacCHOJIOKCHHE, OINMPAECTCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMsI T€OMETPUU Ha YPOBHE OCHOBHOIO
o01m1ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHS, JOKa3bIBATh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHHs1 «OT IPOTUBHOTO», OTIMYaThb CBOWCTBA OT  IIPU3HAKOB,
(opMyIupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoil 1nenpl0 HM3ydeHUsT TE€OMETPUM SBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIECHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOIUXCSd B peajbHOW ku3HU. OOydaromwuiicss JOJDKEH HayduThCs
OIPENETUTh F€OMETPUUECKYIO (UTYpy, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAUTH TJIOMIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJOKOHHOIO KaOeniss wid TpeOdyeMmble pa3Mepbl Tapaxa il aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiicsl y4uTcs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYHCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSA3M T'€OMETPUU C JAPYTUMH Yy4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUS T€OMETPUIECKUX (DUTYD
U TIOHSATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TeXHMKE. OTH CBsi3W Haubojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYueOubiii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC DPa3JIeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
IF€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«BekTopbl», «/[BrkeHus miaockoctny, «IIpeodpazoBanus moao0usy.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBogutcs 43 yaca B 7 Kiiacce.

COJEPXXAHUME OBYUYEHUA
7 KIIACC
HauvanbHble noHsaTus reoMmetpun. Touka, npsimasi, OTPE30K, Jy4d. Yros. Buasl
yrioB. BeprukanbHble M CcMexHbIE yIubl. buccexkrpuca yria. Jlomanas,
MHOI'OYroJibHUK. [IapaineapsHOCTh U EPIEHIUKYIISIPHOCTD IPSIMBIX.
CumMmerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHUH.
[IpuMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.
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OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHHK.
BeicoTa, Mmennana, GuMcceKTpuca, UX CBOWCTBA.

PaBHOOEApEHHBII M  PAaBHOCTOPOHHHUWA  TpeyrojabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpPU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKKU NapalIeabHbIX NPAMbIX. CymMMa yrjioB TPEYroJbHHKA.
BHewHue yriel TpeyronbHUKA.

[IpssMoyrosibHbI  TpeyroiabHUK. CBOWCTBO MEAHMAHBI MPAMOYTOJIBHOIO
TPEYroJIbHUKA,  INPOBEACHHOW K  runoTreHys3e. lIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOJIbHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoybllieM yriie U OoJblIel CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYJIAp U HAKIIOHHAS.

['eomeTpuueckoe MeCcTO TO4YEK. buccekTpuca yriia W CepeIUHHBINA
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTh W KpYyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
PacIoJIOKEHUE OKPYKHOCTH U npsAMoi. KacartenbHas u cekymas K OKpY>KHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yyroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpaMmbl Yy4yeOHOro Kypca
«l'eomeTpus» XapakTepU3yrOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMY W  HACTOSLIEMY POCCUHUCKOU
MaTeMaTUK{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTWIKEHHUSIM  POCCHUMCKHUX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peau3aliy €ro
npaB, TMpPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHHUM, IpOLEAYyp I'pa)xJaaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
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C IIPAKTUYECKHUM NIPUMEHEHMEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyaoBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3anad
MaTE€MaTU4YeCKOM HaIpPaBICHHOCTH, OCO3HAHMEM BA)KHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWU BCEH JKM3HM Ui YCIEUIHOW MpodeccHOoHaTbHOM
JEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX IOTPEOHOCTEN;

4) cTeTH4ecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K OMOILMOHAIBHOMY M  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUW, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHEHTaMel B JCATEIPHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH KakK cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJbTYypOW Kak CPEICTBOM
IIO3HAHUS MHPA, OBJAJCHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEI0BATEIBCKON
NEATEIBHOCTH;

6) ¢usnuyeckoe BocnuTaHHMe, (popMHMpPOBAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAaX CBOETO
3I0pOBbsl, BEAEHMSI  3J0pOBOro  oOpa3a KU3HUM  (3JOpOBOE  IMUTAHHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryJspHas Qu3nyeckKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'0 )K€ MpaBa IPyroro 4eJI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTalMEN Ha MPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUIS PELICHUS 3a4a4
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH cpeibl, IUIAaHUPOBAaHUSA IOCTYNKOB H
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpenbl, OCO3HAHUEM
r7100aJpHOTO XapaKTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X peleHus;

8) ajanTanus K M3MEHSAIONIUMCH YCJIOBUSM COLMAIbHON ¥ NMPHUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUAX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOJEH, MpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;
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HEOOXOJUMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHWW, B TOM YHCIE
bopMynupoBaTh UIeU, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMITIETEHTHOCTEMH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallHI0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIHUNA KOHTPMEP, KOPPEKTHPOBAThH
IpPUHUMAaeMble pPEIICHUsT U JACUCTBUA, (POPMYITUPOBATH M OILICHUBATh PUCKH U
HOCJECTBHS, (GOPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe [1eiicCTBUS
ba3oBble jioruyeckue 1eiicTBUS:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MaTEeMaTHYCCKUX
OOBEKTOB, TOHATHNA, OTHOIICHWH MEXIy MOHATHSAMHU, (POpMYyIHpOBaTh
OTpEJICICHUs]  TOHATHUM,  yCTaHaBIMBATh  CYIIECTBEHHBIM  MpU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOoOpPa3OBBIBATh  CYXKIICHHUS:
YTBEPAUTEIbHbIE U OTpUIATEIbHBIC, C€AUHUYHbIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;

e BBIBISATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npoTuBopedrss B (akTaxX, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeaiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

e JIeJaTh BBIBOABI C KCIOJB30BAHHEM 3aKOHOB JIOTHKU, NEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHHH 110 aHATIOTHH;

e pasz0bupaTh JTOKA3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TMPSIMBIE M OT
MPOTUBHOTO), TIPOBOIUTH CAMOCTOSATEIHLHO HECIIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4eCKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS;

e BBIOMpaTh cMOCOO pemieHust ydeOHOHM 3ajaunM (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIlCHUs, BBHIOUpATh HauOoiee MNOAXOMSAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

e HCIOJBH30BAaTh BOIPOCHl KAaK HMCCIENOBATEIHCKUA WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIONIME MPOTUBOpPEYHE, MpoOIemMy,
CaMOCTOSATENILHO YCTaHaBJIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHCHHUC;
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MPOBOJUTh TO CaMOCTOSATEIHLHO COCTABJICHHOMY TUIAaHY HECIIOKHBINA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKTy COOOI;
CaMOCTOSATEILHO (POPMYJIMPOBATH O0OOIIECHUS W BBIBOJIBI IO pe3yjIbTaTaM
MPOBEICHHOTO HAOJIFOJCHMS, HWCCJICAOBAHMS, OIICHHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB M 000OIICHUA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIIBUTATH
IIPEAIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAllUMH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a1a4u;

BBIOMpATh, AHAJIM3UPOBATH, CUCTEMATU3HPOBATh W HHTEPIPETHPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHMUS;

BbIOUpaTh (GOpMy MpeICTaBiICHUS HMHPOPMAUUM U WUIIOCTPUPOBATH
pemiaemMple 3aJayd  CXE€MaMH, JuMarpaMmamMu, HWHOM TrpapuKOd M HUX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMHPOPMALMHU IO KPUTEPHUSIM, MPEATO0KEHHBIM
YUUTEIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCTIIPUHUMATH U (POPMYITUPOBATH CYXKACHUS B COOTBETCTBUMU C YCIIOBHSIMHU
U LEJISIMHA OOIIEHHs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PCHHS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEeIlICHUs
3aJla4yu, KOMMEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B X0Jie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3a7auu, BbICKa3bIBaTh HJICH, HAICIEHHBIC Ha MOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXICHUS C CYXKISCHUSIMH JIPYTHX
YYaCTHUKOB AHAJIOTa, OOHAPYKUBATh pa3jiM4Me W CXOJCTBO MO3UIIUHA, B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEICTaBIsITh  PE3yJAbTaThl  pEIICHHs  3aJaud, IKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BHIOUPATh (hOPMAT BBICTYIUICHHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEHN ay/IUTOPHH;

MOHUMATh W UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHAHONW M WHIUBUIyaIbHON
paboThI MPU pEeNICHNH YIEOHBIX MAaTEMaTHUECKUX 3a/1a4;

NPUHUMATH 1[€1h COBMECTHOW MEATEIBHOCTH, MJIAHHUPOBATh OPTaHU3AINIO
COBMECTHOH paloThl, pacmpeneisTh BUAB paboOT, JTOTOBapHBATHCH,
00CYX/1aTh MPOIECC U pe3yibTaT paboThl, 0000IaTh MHEHHS] HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TPyHmoBBIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHHUSIMHM, MO3T'OBBIC IITYPMBI M JPYTHE), BHITIOJHATH CBOIO YacTh PaOOTHI
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U KOOPIMHHMpPOBAaTh CBOWU JIEWCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLIEHMBATh KAaueCTBO CBOEr0 BKJIaga B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:

e CaMOCTOSITEJIBHO COCTaBJIAThH IIJIaH, JIFOPUTM DPELIECHUS 3aJadyu (WU €ro
4acTh), BBIOMpPATh CIOCOO pelIeHHs] ¢ Y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTHPOBATh
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, YDMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS MPOLIECCca U pe3yJibTaTa
peLIEeHNs MaTEMAaTUIECKOM 3a/1auu;

e MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPY PELICHUY 3a7a4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOU LIEIU U
YCIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHHS IIeNH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuenus B 7 kjacce OOydaroOIIMHCA MOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrnio3HaBaTh W3y4Y€HHBIE TE€OMETPUYECKUE (UTypbl, ONpPENeHsTh HUX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'e€OMETpUUYecKHe (GUTYpbI, BBIIOJIHATH
YepTEKU [0 YCIOBUIO 3anadd. M3mepsaTs JMHEHHBIE W YIVIOBBIE BEJIIMYHHBI.
Pemars 3a1a4m Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenarb rpyOyl0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOW >KM3HHU, pa3MEPOB NPHUPOAHBIX OO0BEKTOB. Paznuuarh pasMepsl 3THX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh YEpPTEXH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaThCAd TMPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BATH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBLHUKOB MIPU PEILICHUH 3a]1a4.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C MCIIOIb30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHM PABEHCTBA IMPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MIPSIMOYIOJIbHOIO
TPEYIrOJIbHUKA, B PELICHUY I'€OMETPUYECKUX 3a1a4.
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OmnpenensTs napajiebHOCTh MPSMBIX C TOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT
c HUMH cekyuias. OnpenensaTh NapauieIbHOCTh MPSAMBIX C IMOMOIIBI) PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOM A0 TOYEK APYTOU MPSAMOM.

Pemars 3aaun Ha kieTdaroil Oymare.

[TpoBOANTH BBIUMCIECHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
YIJIOB B TEOMETPUYECKMX 33Jad4ax C MCIIOJB30BAHUEM CYMMBI  YTJIOB
TPEYrOJbHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NIpU
IIEPECECUCHNH JBYX NapaJUICJIBHBIX MPSAMBIX CceKyulled. Pemate npaxkTudeckue
3a/1ayy Ha HaXO0XJCHUE YIJIOB.

Biiagerp NOHATHEM TE€OMETPUYECKOIO MeECTa TOYEK. YMETh OIPENEIATh
OHMCCEKTPHUCY yIJla U CEPEAUHHBIN NEPIEHINKYISAP K OTPE3KY KaK T€OMETPUYECKHE
MeCTa TOYEK.

@opMyIUpOBaTh OINpPENEICHUs OKPYKHOCTH M Kpyra, XOpIbl U JuUaMeTpa
OKPY’KHOCTH, I10JIb30BATHCS UX CBOMCTBAMHU. ¥ METh IIPUMEHSATH OTH CBOMCTBA IIPU
peneHnuy 3aaa4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ ueHtp. [lonb3oBaTbes (akTamMu O TOM, YTO OHMCCEKTPUCHI YIIIOB
TPEYTrOJbHUKA IIEPECEKAIOTC B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Biianets noHATHEM KacaTelIbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIIECHINKYJIIPHOCTH KAaCaTEIbHON U Paanyca, IPOBEAEHHOTO K TOYKE KaCAHMUS.

Ilonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMM, IIOHUMATH
UX ITPAKTUYECKUU CMBICI.

IIpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TIOCTPOCHUS C IIOMOILIBIO LIUPKYJIS U
JIMHENKH.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEKTPOHHBIE
Ne  HaumeHoBaHue
Ipakruyec  (uudpoBbie)
n/ | pa3sesioB M TeM KonTpoabHbie
Bcero KHe o0pa3oBaTte/ibHbIE
I NpOrpamMMel padoThI
padoThbI PeECYpPChI
[Ipocreiimme
reoMeTpuUYecKre
GUTYpHI U X bubmuorexa [JOK
1 CBOMCTBA. 7 https://m.edsoo.ru/7f
N3smepenne 415e2e
re€OMETPUUYECKUX
BEJIMYMH
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bubnunoreka LIOK
2 TpeyronbHUKH 14 1 https://m.edsoo.ru/7f
415e2e
[TapamiensHbie
HpAIMBIC, CyMMa bubnmnoreka HOK
3 o8 ’ 10 1 https://m.edsoo.ru/7f
yr 415e2e
TPEYroJbHUKA
Ox HOCTb U
Kp Py bubnmnoreka HOK
4 Fez;eT « 8 1 https://m.edsoo.ru/7f
pHUUecKue 415626
MOCTPOCHHS -
[ToBTOpEHuUe, bubnmoreka [JOK
5 0000111eHHE 4 1 https://m.edsoo.ru/7f
3HAaHUH 415e2e
OBILEE
KOJIMYECTBO
YACOBIIO 43 4 0
ITPOI'PAMME

IHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThI 0CBOCHHS OCHOBHOI
NpOBepPsIeMOro .
o0pa3oBaTe1bHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
Pacrnio3HaBaTh M3y4eHHBIE T€OMETPUYECKUE (UTYPBI, OMPENENATh MX
B3aMMHOE€ pAacCIOJIOKeHUe, H300pakaTb TI'€OMETpHUUYEcKue (UTypHI,
6.1 BBITIOJIHATh YEPTEXKH IO YCIOBUIO 3aauu. V3MepsTh JIMHEHHbBIE U
YIJIOBBIE BEJIMUYMHBL. PemaTh 3a1a4 Ha BHIYMCIIEHUE JJIUH OTPE3KOB U
BEJINYHH YTIIOB
Jenatb rpy0Oyr0 OLIEHKY JMHEWHBIX U YIJIOBBIX BEJIWYHH MPEIMETOB B
6.2 peasibHOM  KHM3HU, pPa3MEPOB MPHUPOAHBIX OOBEKTOB. Pazmuuarh
pasMepbl ITUX 0OBEKTOB I10 MOPSAIKY BETUYHHBI
6.3 CTpouTh YepTeKU K TEOMETPUUYECKUM 3a]1auaM
6.4 [Tonp30BaTbesl MPU3HAKAMHU PAaBEHCTBA TPEYTOJILHUKOB, UCIOIB30BATh

MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUN
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3a1a4

6.5

6.6

6.7

HpOBOI[I/ITB JJOTUYECCKUC pacCyKacHus C HCIIOJIB30BaHHUEM

FEOMETPUUECKUX TEOPEM

ITonb3oBarbes IIPU3HAKaAMU paBeHCTBA IIPSAIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIWAaHBI, NPOBEAEHHON K TUIIOTEHY3€

IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

Ornpenensts napajieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
oOpa3yer ¢ HUMHU cekyias. Onpeaensats NapamuieIbHOCTh NPSIMBIX C
IIOMOULIBIO PABEHCTBA PACCTOSIHUKA OT TOYEK OJHOM MPSAMOU J0 TOUEK

JIPyro NpsaMoit

6.8

Pemats 3agaun Ha KiaeT4aToi 6YM8.FC

6.9

6.10

6.11

6.12

6.13

[IpoBoAMTH BBIUMCIEHUS W HAXOAWUTh YHUCIOBBIE U OYKBEHHBIE
3HAQUYEHHs YIJIOB B TEOMETPUYECKUX 3aJadax C HCIOIb30BAHUEM
CyMMBI YIJIOB TPEYTOJBHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX HpU MEPECEYEHUU [JBYX MapaVICJIbHBIX MPSIMbIX

ceKymeﬁ. Pemrats MPAKTUYCCKUC 3a1a41 Ha HAXOKACHUEC YI'JIOB

BJIaIIeTI) IIOHATUEM TreoOMETPHUICCKOIro MECTa  TOYCK. YMmeTh
OIIPCACIIATh 6I/ICCCKTpI/ICy yriia u Cepe,I[I/IHHHﬁ NEPpICHAUKYIIAP K

OTPE3KY KaK reOMETPUYECKHE MECTa TOUEK

@opMyJIMpOBaTh OIPEACIICHUS] OKPYKHOCTH W Kpyra, XOpAbl H
JMaMeTpa OKpPYXKHOCTH, IIOJIb30BaTbCsd HX CBOMCTBAMU. YMEThb

IIPUMEHSATH 3TH CBOMCTBA IIPU PELLICHNN 3a/1a4

Branete MOHATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMeTh HaxoAuTh €€ meHTp. Ilomp3oBaThcs QakTamMu O TOM, 4YTO
OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJTHON TOYKE, U O
TOM, YTO CEPEAUHHBIC NMEPHEHIUKYISAPBI K CTOPOHAM TPEYTOJbHHUKA
MEPECEKAIOTCS B OJTHOM TOUYKE

Brnaners mnoHsATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIb30BAThCS
TEOPEMOW O TNEPHEHAUKYISIPHOCTH KAacaTeIbHOW W paauyca,

HpOBC,Z[éHHOFO K TOYKEC KaCaHUsA

6.14

6.15

ITons3oBaThCs HpOCTCfIH.IPIMH TCOMCTPUICCKUMHU HCPABCHCTBAMU,

INOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

HpOBO,ZII/ITI) OCHOBHBIC TCOMETPUUCCKHUE IIOCTPOCHHUA C IIOMOMIBIO

LUPKYIIS U IHHEHKH

24




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
Havansnelie nonstus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroia. Buast
6.1 yrioB. BeprukanbHble M cMexHble yribl. buccextpuca yria. Jlomanas,
MHOTroyrojpHUK. [TapamienbHoCTh U IEPIIEHAUKYISIPHOCTD IPSIMBIX
6.9 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOMCTBAa OCEBOH CHMMETpHH.
' [TpuMepbl cHMMETPUH B OKPY>KaIOLIIEM MUDE
- OcCHOBHbBIE TIOCTPOECHUSI C TOMOIIBIO LUPKYIS U JUHEHKU. TpeyrosibHUK.
' BeicoTa, MennaHna, OuccekTpuca, X CBOMCTBA
6.4 PaBHOOepeHHBII M PaBHOCTOPOHHMH  TpeyroipHUKH. HepaBeHCTBO
' TPEYroJbHUKA
65 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyronbHUka. llpusHaku
' paBeHCTBA TPEYrOJIbHUKOB
. CBoiicTBa 1 NMpU3HAKK MapajuIeIbHbIX NPsAMBIX. CyMMa YIJIOB TPEyrojibHHKA.
' BHemnue yriel TpeyrojibHUKa
[IpssmoyronbHblil  TpeyroapHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJILHOTO
6.7 TPEYroJbHUKA, MPOBEAEHHOM K runoreHyse. [lpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEYroabHUK C YIJIOM B
30°
HepaBencrBa B reomMeTpuu: HEPAaBEHCTBO TPEYroJIbHHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie u Oonblieil  cTOpoHE
TpeyrojbHuKa. llepreHauKynsp 1 HakJIOHHAst
6.9 I'eomerpuueckoe Mecto TOYeK. buccekrpuca yra W cepeAVHHBINA
' NIEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CcBoWcTBa. B3aumHoe
6.10 pacrojioKeHUe OKPY)KHOCTH U Tpsmoi. KacarenbHas © cekymas K
OKPY>KHOCTH
6.11 OxpyKHOCTb, BIHUCaHHas B Yroj. BnMcaHHas W omnMcaHHas OKPYKHOCTH

TPEYroJIbHUKA
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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUMN, TaK
U UX POJM B 00pa30oBaHUM, HEOOXOAMMOM KaXKJIOMy 4eloBeKy. Bo3pacraer unciio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsi Xxopolas 6a30oBasi OArOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTUKH, TakKas TMOJrOTOBKA BaXKHA JUJIS
MPOJIOJKEHUS 00pa30BaHUs U IJisl yCIEIIHON MPO(ECCUOHATIbEHON Kaphephl.

Kaxx b1l 4enoBeKk MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHYOPMAITUU HEOOXOAUMO B TOM YHCJIE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUNIE  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3JIMYHBIX (OpMAX, TOHUMATh
BEPOSATHOCTHBIA XapaKTE€p MHOTHX PEAJIbHBIX IPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIeCTBAa M TOCYAapCTBA
npuobIaeT oOyyaroumxcs K OOILECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHU3aluM Tepedopa U mojacuéra 4ducia
BAPUAHTOB, B TOM YHCJI€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MaTeMaTuueckuit pyHaamMeHT st GOpMUPOBAHUS KOMIIETCHIINHN B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTaBICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCs MOHUMAaHUE POJIHU
CTaTUCTUKU KaK HCTOYHUKA COLMAIBLHO 3HAYUMOI MH(OPMAIIMKU U 3aKIa/IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBMM C NaHHBIMU LEISIMU B CTPYKTYpE MPOTpaMMbl Yy4eOHOTO
Kypca «BeposTHOCTbh U CTaTHUCTHUKA» OCHOBHOTO OO0IIEro 00pa30BaHUs BbIJIEICHbI
CIIEIyIOIME COAEpKaTENbHO-MEeTOAuYEeCKue nuHuM: «lIpeacraBnenre NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHThl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuHun «lIpencraBieHue TaHHBIX U ONMUCATENIbHAS CTATHCTUKA
CIIY’KUT OCHOBOW Juisi (hOPMHpPOBAHHS HABBIKOB pabOThl ¢ WH(OpMarumen: oT
YTEHUSI W WHTEeprpeTanuu WHGOpPMAIuK, NPEACTAaBICHHONW B TaOmuIax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEeACTaBICHHUS M aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTUYECKUX XapaKTePUCTUK CpPEIHUX U PACCEUBAHUS.
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Paboras ¢ nmaHHBIMH, OOy4arolIUecsl ydarcs CYHUTHIBATh M HHTEPIPETHPOBATH
JIaHHBIE, BBIABHUIAaTh, aPTYMEHTUPOBATh U KPUTHUKOBATH IMPOCTEHIINE THUIIOTE3bI,
Pa3MBIIUIATh HaJl (AKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYUBOCTh, U OIEHHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYUHBI U IIPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM HW3MEHUYMBOCTH, UCCICIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
WU3YYEHHs] TEOPUM BEPOSITHOCTEH. Dbonblnoe 3HAYEHHE HMEIT NPAKTHYECKUE
3a/1aHUs1, B YACTHOCTH ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOZEISIMHU.

[loHsiTue BEpPOSITHOCTU BBOAMUTCS KakK Mepa MPaBIONOI00MsS CiydailHOTro
coObitTusi. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEUIIMMHA ~ METOJIaMU  BBIYMCJICHHS  BEPOSITHOCTEM B CIIyYaWHBIX
DKCIEPUMEHTAX c PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amayu. B ydeOHBbII Kypc BXOAST HayaldbHbIE NPEJICTABICHUS O CIIy4ailHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHO>KECTBAMU M OCHOBHBIMH OIIEPALMSAMH HaJ MHOYKECTBAMHU, PaCCMATPUBAIOTCS
IPUMEPBl IPUMEHEHHUS JJIsl PELICHUs 3a/1a4, a TAKXKE MCIIOJIb30BaHUSA B JIPYTUX
MaTEeMaTUYECKHUX KypcaX U yueOHBIX MpeaMeTax.

B 7 kmacce usywaercss yuyeOHbId Kypc «BeposiTHOCTb M CTaTUCTHKa», B
KOTOpBIM  BXxomaT pasgensl: «lIpencraBneHue JaHHBIX W ONKCATENbHAs
CTaTUCTHKa», «BeposSTHOCTB», «DIeMEHThl KOMOWHATOpUKW», «BBeneHue B
Teopuro TpadoBy.

Ha usydyenue yueOHOro Kypca «BeposiTHOCTh M CTaTUCTHKa» OTBOJIUTCS B 7
Kjacce — 34 ygaca.

COJEPXAHUE OBYUYEHUA
7 KIIACC

[TpencraBienne JaHHBIX B BUJAE TAOJHML, AUarpaMM, rpaduKoB. 3aroIHEeHNe
TaOJUIl, YTEHHE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpPYToBbIX). UTeHHE rpauKoB peasibHbIX NpoueccoB. M3pneuenue undopmaium u3
Jyarpamm M TabJdll, UCTIOIb30BaHUE U MHTEPIIPETALUs JaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoblllee M HAauMEHbIIee 3HA4YeHHs Habopa YHMCIOBBIX AaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYUBOCTH.

27



CrnyyallHBI SKCIEPUMEHT (OMBIT) M CIydailHOe coObITHE. BeposTHOCTh H
yacTtoTa. Posib MamoBepoOsTHBIX U MPAKTHUYECKH JTOCTOBEPHBIX COOBITHIA B MIPUPOIE
u B obmiectBe. MoHeTa 1 UrpaipHasi KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepunHbl. Yuciao pébep u cymMmapHas
creneHb BepiuH. [IpencraBinenue o cBsizHoctu rpada. Llemu u nukinsl. [yt B
rpadax. Ob6xom rpada (diepoB myth). [IpencraBnenue 006 OpPUESHTHPOBAHHOM
rpade. Pemenne 3agau ¢ momoribio rpagos.

IINTAHUPYEMBIE  PE3YJIbTATBI OCBOEHHUA  ITPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«BepoATHOCTb U CTAaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IPOSIBIICHMEM MHTEpeca K NPOUNUIOMY M HAacTOSIIEMY POCCHICKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
mpaB, TPEJICTAaBICHHEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIeM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUWA HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YyaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYECKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEM JKM3HM ISl YCTENMIHOM MpodeccruoHaIbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM MHIUBUIyAIbHOW TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M A3CTETHYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajady, PEIICHUH, PaCCYyXKICHHUN, YMEHUIO BUJICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:
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OpPUEHTALIMEX B JICITEIbHOCTM HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak CQepbl YeIOBEUYECKOU
JeSITEILHOCTH, 3TANOB €€ Pa3BUTHUS W 3HAYMMOCTH JUISl PA3BUTHUSL LIMBUIN3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKH MU MAaTE€MaTHUYECKOW KYJIbTYpPOH KaK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIIBCKOM
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

FOTOBHOCTBIO TMPHUMEHATh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(POPMHUPOBAHHOCTBHIO HaBbIKa pedIECKCHHU, IPU3HAHHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUUYECKUX 3HAHUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeHl Ccpeibl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLICHKM HX BO3MOXHBIX IOCIEICTBUU UISI OKPYXKAKOUIEW Cpelbl, OCO3HAHUEM
1100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHUAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCJIIE
YMEHHE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHON AEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WEH, IIOHATHUS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM YHCJIS
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble JJoruyeckue 1eMcTBUA:
e BBUBJSATh U XaPAKTEPU30BaTh CYILIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHSATHSIMHU, (DOPMYyIUPOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
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KJIacCU(pUKALMU, OCHOBAaHUS IJs OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
IPOBOJMMOIO aHAJIN3Aa;

BOCIIPUHUMATh,  (OpMyIHpOBaTh M  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEpAUTENIbHbIE U OTPULATENIbHBIE, €IMHUYHBbIC, YacTHbIE U O00IIue,
YCIIOBHBIE;

BBISIBISITH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEYHs B (paKTaxX, [aHHBIX, HAOMIOJEHUSX U YTBEPKIACHUSX,
npejiaraTb KpUTEPUU /7S BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JIeNIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JACTYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, yMO3AKIIIOUEHUH 110 aHAJIOTUH;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPAUBATH APTYMEHTALUIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 pemieHuss y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pEUICHUS, BbIOMpaTh HauOoyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNW WHCTPYMEHT MO3HAHUA,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOOIEMY,
CaMOCTOSATENILHO YCTAaHABIMBaTh MCKOMOE | JaHHOE, (HOPMHPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTh MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITEIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WUPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKKEe BBIIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIUU, JTAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

BBIOMPATh, aHAJIM3UPOBATH, CHUCTEMATH3MPOBATh W HHTEPIPETHUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

BBIOWpATh (GOpMy TMpeACTaBICHUS WHPOPMANMA U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMU;
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OLICHMBATh HAAEKHOCTh HMH(DOpPMALMHM 1O KPUTEPHUSIM, MPEAIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYKJICHUSI B COOTBETCTBUH C YCJIOBUSIMU
U LETsIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOIy PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYyUYEHHBINA PE3yIIbTAaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYKaeMON TEMBI,
npoOeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KMBAaTh pa3Muue M CXOJCTBO IMO3ULMUH, B
KOppPEKTHOH Gopme popMyIHpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTaBIATh  PE3YJNbTAaThl  PEIICHUs 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATEILHO BHIOUPATH (DOPMAT BBICTYILICHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

MOHUMATh W MCIOJIB30BATh MPEUMYIIECTBA KOMAHHONW ¥ WHIWBUIyTbHON
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

MPUHUMATh 1€ COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM pabOThl, pacrnpenensTb BUIbl pPabOT, JOTrOBAapUBATHCA,
o0CyX)aTh MPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOIIMU TPOAYKT IO KPHUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aJITOPUTM peIIeHUs 3adauu (WU ero
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peleHns MaTeEMaTHYeCKOM 3a1auu;

IPEABUAETH TPYAHOCTHU, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELIECHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B AESATENHHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;
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e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LIENIN U
YCIOBUSIM, OOBSCHATh MPUUYHHBI JOCTHXKCHUS WM HEJOCTHKEHUS IIEIH,
HaXOAWUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 kJjacce oOOydYarolMiicsi MOJIYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Uutateh wuH(OpMaIMIO, TPEICTABICHHYI0O B TaOmuIax, Ha JHarpammax,
NPEACTaBIATh JAaHHBbIE B BUIE TaOJHI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) ¥ KpyroBbI€) IO MacCUBaM 3HAYCHUH.

OnuceiBaTh W HUHTEPHPETUPOBATH  pEAIbHBIE  YHUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb30BaTh i1 ONMCAHUSA JAHHBIX CTAaTUCTHUYECKUE XAPAKTEPUCTUKHU:
cpenHee apu(pMETUYEeCKOe, MeJHMaHa, HauOOoJbllee W HAauMEHbILIEe 3HAYCHUS,
pa3max.

NMeTs mnpencraBieHUE O CIIy4dalHOM W3MEHUYMBOCTHM HA IIPUMEpax IIEH,
(bu3MYEeCKUX BEIMYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMUYNUBOCTH.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bu6mmoreka [IOK
1 HpencapeHie AGHHELX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omucatenbiias CTaTHCTHi 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiiias H3MCH'HBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Beezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 5
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
Uurare HHPOpMAIIHIO, TPEICTABICHHYIO B Ta0JMIIax, HA JUarpammax,
5.1 MpEeACTABIATh JIaHHBIE B BHJAE TaOJMI, CTPOUTH JAHArpaMMbl
(cTonOuKkoBBIe (CTOI0YATHIE) K KPYTOBBIE) IO MACCUBAaM 3HAYCHUI
5 5 OnuceiBaTh M UHTEPIPETUPOBATH peajbHbIE YHUCIOBbIE JaHHEBIE,
MpeJICTaBICHHBIC B TA0IUITAX, HA [Uarpammax, rpadukax
Hcnons3oBath TUTSt OTTMCAHUS TAHHBIX CTAaTHCTUYCCKUE
5.3 XapaKTepUCTHKU: cpeiHee apudmeTnyeckoe, Mearana, HauOobIIee U
HaWMEHbIIIEE 3HAYCHHS, pa3Max
Nmets npencraBieHne o Ciy4yaliHOM M3MEHYMBOCTH HA MPUMEpax LEH,
5.4 (Gu3MUeCKUX  BEJIMYMH, aHTPONOMETPUYECKHX JAHHBIX, HUMETh

MIPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
7 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

5 BepOHTHOCTB KU CTAaTUCTHUKA

[IpencraBieHne AaHHBIX B BUjE TaOJHII, AUarpamm, rpadukoB. 3anoIHEHUE
Ta0JIMIl, YTEHUE W TOCTPOSHHUE auarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) H
5.1 KpyroBbiX). UreHue TpaduKoOB pealbHBIX IMporeccoB. M3BaeueHue
uH(bOpMallMM W3 JWarpaMM M TaOJUIl, WCIOJIb30BaHWE M HWHTEPIPETaIUs

JaHHBIX

OnwucarenpHasi CTAaTHCTHKA: cpelHee apu(pMeTHYecKoe, MeIMaHa, pa3Max,
5.2 HauOoJIbIlIee U HAMMEHbIIEe 3HAYEeHUsI Habopa YMCIOBBIX JaHHBIX. [Ipumepsl

Cy4yallHON M3MEHUYNBOCTHU

CrnyuyaliHplli SKCIIEpUMEHT (OMBIT) M ciay4aiiHoe coOwiThe. BeposTHOCTh U
5.3 gacTtoTta. Pojb MajgoBEpOSATHBIX M IMPAKTUYECKH TOCTOBEPHBIX COOBITUH B

npupoac u B O6H.I€CTB6. MoHera u urpajibHasa KOCTb B TCOPHUH BCpOHTHOCTeﬁ

I'pad, Bepmmua, pedpo. Crenenp BepuinHbl. Yucno pébep U cymmapHas
54 crereHb BepiuH. [lpeacrasnenue o cBszHoctu rpada. Llenn u muxiel. [lytu
' B rpadax. OO0xom rpada (sitnepoB myth). IlpencraBienue 00

OopueHTHUpoBaHHOM rpade. Pemenne 3anau ¢ nomouisbio rpagos

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
NpoOBEPSIEMOro OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
TpeOoBaHMS o0u1ero oopazopanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHATHSMHU: MHOXECTBO, IIOJMHOYKECTBO,
olepanyy HaJ MHOXKECTBAMH; YMEHHE OIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, TIPUMEHATh UX MpPU PELIEHUU
3aJa4; YMEHHE HCIOJIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLECCOB U ABJICHUM, IPU PELICHUU 3a]1a4
U3 JPYrux y4yeOHBIX MpPEAMETOB
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YMeHue onepupoBaTh MOHSITUSIMH: OMpEJENIeHHE, akcuoMa, TeopeMa,
JI0OKA3aTelIbCTBO; YMEHUE paclo3HaBaTh WCTUHHBIE U  JIOKHBIE
BBICKA3bIBaHUS, MPHUBOJUTH MPUMEPhl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKQ3bIBAaHUH

YMeHue onepupoBarh MOHATHAMH: HATypajJbHOE 4YKCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JEJIMMOCTb HATypaJbHBIX YHCEJ, MPU3HAKU
JEIMMOCTH, LEJI0E YUCIIO, MOAYJIb 4YUCIA, OOBIKHOBEHHas IpoOb U
JecAaTu4Has ApoOb, CTAaHJAPTHBIA BUJ UYHUCIIA, PALMOHAIBHOE YHCIIO,
UppaloOHAIFHOE YHCIIO, apu(PMETHYEeCKUH KBAJApPATHBI KOPEHB;
YMEHHE  BBIIOJHATH JCHCTBUSL C  YUCIAMM, CpPaBHUBaTb U
yHOpSAIOYMBATh 4YHUCIA, IPEACTABIATh YKCIA HAa KOOPAMHATHOMN
IPSIMOW, OKDYIVIATh YHUCIIA; YMEHHE JejaThb HNPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM I10Ka3aTeleM,
apudmeTuyecKuil KBaJApaTHBIA KOPEHb, MHOTOWICH, anreOpandeckas
npoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
0oJbllle €IMHUIIBI; YMEHHE BBIIOIHATH pacu€rbl Mo Qopmymnam,
npeoOpa3oBaHusl MENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPOKEHUH H
BBIPKEHUIN C KOPHIMH, Pa30KEHHE MHOTOYJICHAa Ha MHOXKUTENU, B
TOM 4HCJI€ C UCIHOJb30BaHUMEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyYMMBI U pa3HOCTHU

YMeHH€e OnepupoBaTh MOHATUAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE C
OIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHUE pellaTh JUHEHHBbIE U KBaJAPATHHIE YpaBHECHUA,
JTpOOHO-pallMOHATIFHBIE YPaBHEHUSI C OJHOW IEPEMEHHOM, CUCTEMBI
JBYX JIMHEHHBIX YpaBHEHMH, JJUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JIPpOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE NPU PEIICHNUHN 33]1a4 U3 JIPYruX MpeaMETOB
U TPAKTUYECKHUX 3a7a4; YMEHUE MHCIOJIb30BaTh KOOPAMHATHYIO
NPSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh JUISI M300pa)KeHHsI pelIeHUi

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUS, rpaduK GYyHKIHUU, HYIU
¢byHKIUY, MIPOMEXYTKH 3HaKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHMs, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIee 3HAYCHHUS

GyHKIIY; yMEHUE ONEepUpPOBAThH MOHATUSIMH: npsiMas
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IPOTIOPIIMOHATIBHOCTh, JHHEHHAsA (QYHKIHA, KBaapaTudHas (QyHKuus,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapaboia, rumepobosa; yMeHue
CTPOUTH rpaduky QyHKIUH, HCIIOIB30BaTh TPa(UKU JJIs OIpeIeIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JJIS PEUICHUs 3a[ad U3 JIPYTUX
yd4eOHBIX TIPEIMETOB W peajbHOM JKW3HH, YMEHHE BBIPAXKAThH

(dhopMyliaMy 3aBHCUMOCTH MEXKy BETMYUHAMU

Ymenue OIIepUpOBATH MOHATHUSIMU: I10CJIEZI0BATEIBHOCTb,
apudmernyeckass U TeOMETpUYecKass  MPOTPecCUr;  yMEHHUe
WCIOJIb30BaTh CBOMCTBA MOCJIEAOBATEILHOCTEH, (OPMYIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3aJady, B TOM 4YHCIE 3aJad U3 JAPYTUX

y4eOHBIX MPEMETOB U peaTbHOU KU3HU

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLICHTHI,
IO M 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB U CTOMMOCTh
MTOKYIIOK U yCITyT, HAJIOTH, 337a9i U3 00JIaCTH YIIPABICHUS JTNIHBIMU U
ceMeiHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATH  BBIPAKEHUS,
YpaBHEHMSI, HEPABEHCTBA M CHCTEMBbI 110 YCIOBHIO  3aJayH,
WCCIIEeIOBaTh MOJIYYEHHOE PEIlEHUE W OLEHUBAThH MPaBIONOJA00HOCTh

IMOJIYUYCHHBIX PE3YyJIbTATOB

YMeHne onepupoBaTh HMOHSATHAMH: (HUTypa, TOUYKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOyrOJbHHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUH TPEYroJbHUKH, MHPSIMOYTOJbHBIN TPEYroibHUK,
Me/MaHa, OUCCeKTpUca M BBICOTA TPEYroJbHMKA, YETHIPEXYTOJIbHUK,
napajuiesiorpaMMm, pomM0O, TpPSIMOYTOJIbHHMK, KBajJparT, Tpamerus;
OKPY>KHOCTb, KpYT, KacaTelbHasl; 3HAaKOMCTBO C ITPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemaTh 3ajadyd, B TOM UYHCJIE U3 IOBCEIHEBHOM
KU3HU, Ha HAXO0XKJIEHHE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM

U3YyYEHHBIX CBOMCTB GuUryp u pakron

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapauIeTbHOCTh M TEPHEHANKYISIPHOCTh MPSIMBIX,
yron MexAy TMpsSMbIMH, TEpPIEeHIUKYISAp, HAKJIOHHAs, MPOEKIHS,
nogodue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CHMMETPHSI OTHOCHTEIILHO
TOYKM M TPSAMOW; YMEHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPUIO U
nogobue Guryp, napauieTbHOCTh U MEePIEHANKYISIPHOCTh MPSIMBIX B

OKpY’KaoIlleM MUpE

11

YMmenue OIICpHUpOBaTh MOHATUAMU: JJIMHA, PACCTOSAHHUC, YITOJI
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12

(BeMiMuMHA yTja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IJIOLIA/ib;
YMEHHUE OLEHHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHpE; YMEHHE TMPUMEHATh (GOpPMyINbl MEepUMETpa U  IUIOIIATU
MHOTOYTOJIFHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaJUIeNICNIUIEIa; YMEHHUE NPUMEHITh IPU3HAKU
paBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLICHUS IS

BBIYMCIICHU IUIUH, PACCTOSHUM, IIOIIAAEH

YMmenue wuzo0pakaTh IUIOCKHE (UTYypel W HMX KOMOWHAIHH,
IPOCTPAaHCTBEHHbIE (UTYpBI OT PYKH, C TIOMOINBIO YePTEKHBIX
WHCTPYMEHTOB M 3JIGKTPOHHBIX CPEICTB 10 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

14

15

YMeHue  OonepupoBarb  IMOHATHAMHU:  IPSAMOYIOJbHAas  CHCTEMa
KOOpAMHAT, KOOpPJAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YHUCIIO, CKAIIPHOE IPOU3BEACHUE BEKTOPOB;
YMEHHUE HCIOJB30BaTh BEKTOPBI M KOOPAMHATHI JJIA IIPEACTABICHUS
JAHHBIX W pEUIeHUs 3aJad, B TOM 4YHCIE M3 JAPYrHMX Y4eOHBIX

IIPEAMETOB U PEaIbHOMN KU3HU

YMeHue omnepupoBaTh IOHATUSMHU: CTOJOMKOBBIE U KPYTOBbIE
qUarpaMMbl,  TaOIuIbl, cpenHee  apudmMeTHyeckoe, MeJauaHa,
HauOoJbllee W HaMMEHbIIEe 3HAUYECHHUs, pa3Max YHCIOBOro Habopa;
YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBaTbH M  NPeoOpPa3OBBIBATH
nH(poOpMalMI0, NPEACTABIEHHYI0 B TaOiIMIaX M Ha Juarpammax,
OTPa)KAIOILYK0 CBOMCTBA M XapaKTEPUCTUKHU PEAbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh MOHATHSAMH: CIY4YalHBIA ONBIT (CIIy4aiHbII
9KCHEPUMEHT), 3JEMEHTapHOE COObITHE (3JIEMEHTApHbIM HCXOH)
CIIy4allHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHUE HaXOJUTh BEPOSATHOCTH CIIyYailHBIX COOBITHH B OMNBITax C
PaBHOBO3MOKHBIMU DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHHM30BAaHHOTO repedopa M C HCIOJIb30BAaHHEM
MpaBUjia YMHOXXEHHUS; YMEHHE OILICHHUBATH BEPOSTHOCTH PEAIBHBIX
COOBITHI M SIBIEHUH, MOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX U

MaJOBEPOSTHBIX COOBITMM B OKpYXaloIleM MHpPEe U B IKU3HU;
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3HAKOMCTBO C TIOHATHEM HE3aBUCHMbIX CO6BITPII>'I; 3HaAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MAaCCOBLIX SABJICHUAX

YMeHue BBHIOMpATh MOIXOASIINN W3Y4EHHBIH METOJ JUIS pPELICHUs
3a/la4y, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTAEIbHBIC BBINAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ pa3BUTUSA MATEMAaTUKU KaK HAYyKH, IIPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUH
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INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1 Yucna u BIYUCIECHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 PanmonanbHple  yMcna. Apu@MeTHYECKHE ONepalud C  PalUOHAIbHBIMU
- YyHClIaMu

14 JeiicTBuTenpHble umciaa. ApupMeTHYECKHe Olepaluud ¢ JAeHCTBUTEIbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAJIbHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTENEHH

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apu(METHUECKUMH KOPHSIMHU HATYpaIbHOH CTETIeHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panioHabHBIE ypaBHEeHUs. CHCTEMBbl M COBOKYMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panMoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBatenbHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEN

42 Apudmernueckass M reomerpudeckas nporpeccur. Dopmyna  CI0KHBIX

MPOLEHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuu. ['paduk  PyHkmum. OO6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkumuu. Hynu dyaxmun. [IpomexyTkn

5.1. 3HAKOIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMU. MakcuMymsl U
MUHUMYMbl (yHKIMM. HanOonbiee M HauMeHbllee 3HaueHUEe (QYHKIMM Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOi U IJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOTroyroiabHIUKH

7.4 OKpy’>XKHOCTb U KpYyT

7.5 M3mepeHue reoMeTpu4ecKix BeIMYUH

7.6 BekTopbl Ha TIOCKOCTH

8 BeposITHOCTB ¥ cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHUKA

8.2 BeposiTHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 ['padsr

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» Maremaruka. Anredpa: 7-i kimacc: 6a30BbIi YpOBEHB: yueOHUK; 15-¢ u3ganue,

nepepadboranHoe Maxkaperues F0.H., Munmatok H.I'., Hemkos K.W. u ap.; mox

penakiueit TensikoBckoro C.A. AkimonepHoe o01iecTBo «M3aaTenbcTBO

«IIpocseieHue»

*["'eomerpust, 7-9 knaccel/ Atanacsu JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocsemnienue»

* Maremartuka. BepossiTHOCTh 1 cTaTUCTHKA: 7-9-€ Ki1acchl: 0a30BBIM YPOBEHbD:

y4eOHUK: B 2 yacTsx; 1-oe uznanue Breicorkuit U.P., Smenko W.B.; nox
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penakiueit SAmenko U.B.. Akiimoneproe o6mectBo "M3marenscTBo
"IIpocBemienue"

METOJINYECKHNE MATEPHAJIBI U1 YUYUTEJIA

* Marematuka. Anrebpa: 7-i kiacc: 0a30BbIil YPOBEHb: JUIAKTUUCCKUE
Martepuaisbl, 7 kinacc/ MakapsrueB FO.H., Munnatox H.I'., Hemmkos K.U. u ap.;
* Meroauueckoe nocodue, ['eomerpusi, 7-9 knaccel/ Atanacsu JI.C., bByTy3oB
B.®., Kagomnes C.b. u apyrue, AkiimonepHoe o0miectBo «M3aaTenbcTBoO
«ITpocsenieHue»

» Maremaruka. BeposSTHOCT 1 cTaTUCTHKA: 7-9-¢ Kilacchl: 6a30BBI YPOBCHD:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Boiconkuii U.P., fmenko U.B.; mox
penakuueit Amenko W.B.. AkuuonepHoe oOiectBo "M3aaTenscTBO
"IIpocBemenne"

HNU®POBBIE OBPA30OBATEJIBHBIE PECYPCHBI U PECYPCBI CETH
HUHTEPHET
bu6morexa IIOK
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