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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
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM Ku3HU. Pa3BuTHe y 00yyarommxcs
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 U B MPAKTUKE CITOCOOCTBYET (DOPMUPOBAHHUIO HAYTYHOTO MUPOBO33PCHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKpETU3aluio, adcTparupoBaHue u
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» s OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOICHCTBYS 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
HEKOTOpBbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCETHEBHOU
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeHeEMY 0011eMy 00pa30BaHUIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 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
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT Takke
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydueHune martepuana crnocoOCTBYET Pa3BUTHIO Y OOyYaroIIMXcCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
IPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kjacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucina. [loHsitue 00 uppanMoOHAIBLHOM YHCIIE.
Jecsatuynbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LENbIM MOKa3aTeneM U e€ cBoricTBa. CTaHAapTHAs 3alUCh YHCIIA.

Anrebpandeckue BRIpaKCHUSAJredOpandecKue BhIpaKeHus!

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JIpoOu.
CnoxeHue, BbIYUTAHWE, YMHOXEHUE, [€JICHHE alreOpandeckux ApoOei.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUs U HEpABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPAaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIC YPABHEHHUSI.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHUW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ 0JHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

OyHKIMNPYHKIIUA

[Tonstue @ynkuuu. OOnacTh oONpeAeNeHus W MHOMXECTBO 3HAYCHHM
¢bynkuun. CnocoOsl 3a1anus PyHKIUH.

I'padpux dynkumun. Yrenune cpoiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

@DYHKIMU, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOIMOPIHOHATBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, ¥ = X3, y = VX, y=|x|. ['paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (POpMHPOBaAHHE KYJbTYPbI 3A0POBbS H
IMOLMOHAIBHOIO 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(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, 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 MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
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 UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, 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, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOKHBIEC JI0KA3aTEeNIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpATh HawbOoNee MOAXOMANIMK ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE€ W JaHHOE, (OpMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpaTh GopMy TMpeAcTaBiIeHUs HWHPOpMAIMM H WUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme popMyInpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHJIHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKIX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PELUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTYKCHHS WU HEJIOCTYXKCHUS eI ,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HaydaJdbHbBIE IMPEACTABICHHUS O MHOECTBE JIEWCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxkaTh JIEWCTBUTEIIbHbBIE
YHCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumensaTy moHATHE apuMETUYECKOTO KBAaJAPATHOTO KOPHS, HAXOIWThH
KBaJIpaTHbIE KOPHU, UCIOJIb3YsI MPU HEOOXOAMMOCTHU KaJIbKYJATOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3anmucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AuredpanvyecKue BbIPpAKEHUA

[IpuMeHATP NOHATHE CTENEHM C LEIbIM II0KA3aTelIeM, BBIIOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKALUX CTENEHH C LIETBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE MPEOOpPa30BaHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U alreOpandecKuMu JApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOXKUTEIU.

[TpumensTh nMpeodpa3oBaHus BRIPAKECHUM JIs pEHICHUS PA3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiath NMHEHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISIIMECA K HUM, CUCTEMBI ABYX YPABHEHUH C JIBYMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX Npe/ICTaBIeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexomuTth OT cioBecHON (GOPMYTUPOBKH 3ajauu K e€ anreOpandeckoit
MOJENN C IIOMOLIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yybTarT.

[IpuMeEHATP CBOWMCTBA YHCJOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pellaTh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKUMHA



[ToHuMaTh M KCHOJB30BaTh (YHKIIMOHAIBHBIC TMOHATHS M SI3bIK (TEPMHHBI,
CHUMBOJIMYECKHE O0O3HAYCHHMS), ONPEACIATh 3HauCHHE (PYHKIHUH IO 3HAYCHHUIO
apryMeHTa, OIPEIeNIATh CBOWCTBA PYHKIIUH 1O €€ rpaduKy.

Ctpoutb rpaduKu 3JIEMEHTAPHBIX QYHKIIUN BUIA:

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



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
1 4 .K 1
ucia v BeluuciaeHus. KBagparHeie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bubmuorexa [JOK
[IOKa3aTeemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnnoreka [JOK
4 15 1
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHcTBa. KBagparHbie bubnunorexa [JOK
5) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bubmuorexa [JOK
8 o . 5
YHKLUHH. OCHOBHBIE NOHSTHS https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
ynkuui. uciossie pyniunn https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHME M 0000IIEHUE 6 2 bubmmorexa [JOK

https://m.edsoo.ru/7f417af8
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl

1 KBaaparHblii KOpeHb U3 YUCIIA 1 https://m.edsoo.ru/7f566b24
Ilo e 00 aIMOHAIILHO

2 T MPPALHOHATIEHOM 1 https://m.edso0.ru/72ac855b
YHCIIe

0

3 JlecATHHHBIC IPHOMMKCHHS 1 https://m.edsoo.ru/da8989ce

HUPPAIIMOHATIBHBIX YHCET
§)

4 JleCATHHHBIE MPHOTHIKCHHS 1 https://m.edsoo.ru/fc4af857
WppalMOHATLHBIX YHCEeT
JleicTBUTENbHBIE YKCTIA https://m.edsoo.ru/alddbeae
CpaBHeHME 1eWCTBUTENIBHBIX YHCET 1 https://m.edso0.ru/637a2172
CpaBHeHME 1eWCTBUTENIBHBIX YHUCET https://m.edsoo.ru/d537dbaf
A N .

8 PHOMETHYCCKHH KBAAPATHBII 1 https://m.edsoo.ru/9d8ebe6f
KOpEHb

9 VYpaBHeHue BUIa X* = a 1 https://m.edsoo.ru/c22abcca
CBoiicTBa a eTHuec

10 BOWCTBA apH(M TfI Hecrux 1 https://m.edsoo.ru/78ffae69
KBaJPAaTHBIX KOPHEH
Croii

11 BOHCTEA apH(bMeT?quKHX 1 https://m.edsoo.ru/6af3fa69
KBaJPAaTHBIX KOPHEH
[IpeobpazoBaHre YHCTOBBIX

12 BBIPAXKEHUH, COEpPIKALUX 1 https://m.eds00.ru/39c73255

KBaJIpaTHbIE KOPHU



https://m.edsoo.ru/7f566b24
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13

[TpeobpazoBaHue YHCTOBBIX
BBIPKCHUH, COJICPIKAIINX
KBaJ[paTHbIC KOPHH

https://m.edsoo.ru/ac98bbb1

14

[IpeoOpa3oBaHUe YHCTOBBIX
BBIPAKECHUH, COAEPIKALLUX
KBa/IpaTHbIE KOPHU

https://m.edsoo.ru/f87ee32a

15

16

[IpeobpazoBaHre YUCTOBBIX
BBIPAYKEHHI, COJIEPKAILNX
KBaJIpaTHbIE KOPHU

CreneHs ¢ O CJIbIM ITOKA3aTCIICM

https://m.edso0.ru/32593c7e

https://m.edsoo.ru/a59837el

17

CrangapTHas 3alluCh YUCIa.
PazMepbl 00bEKTOB OKPYKAOIIETO
Mupa (OT JIEMEHTAPHBIX YACTHI] JI0
KOCMHYECKHX 0OBEKTOB),
JUTUTENIBHOCTH TPOLIECCOB B
OKpY’KaroIieM MHpe

https://m.edsoo.ru/928ecd9f

18

CBOiiCTBA CTEMNEHU C IETBIM
oKasarejieM

https://m.edsoo.ru/45fec448

19

20

CBOIiCTBA CTEMNEHU C IETBIM
rokasarejieM

CBOIICTBA CTEIICHU C OCJIbIM
IIOKa3aTcjiIceM

https://m.edsoo.ru/44f84bfd

https://m.edso0.ru/13da6ff5

21

CBOIiCTBA CTENEHU C IETBIM
oKas3arejieM

https://m.edsoo.ru/a444ce3e

22

23

CBOIiCTBA CTENEHU C IETBIM
mokasarejieM

KBanpathslii TpéxueH

https://m.edso0.ru/345e1638

https://m.edsoo.ru/baldf7ec

24

KBanpatublii TpéxuiieH

https://m.edsoo.ru/bdd9be79



https://m.edsoo.ru/ac98bbb1
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Pasnoxxenune kBagpaTHOro

25 . https://m.edsoo.ru/6ec17678
TpEXuiieHa Ha MHOXKHUTEIU
P

26 a?noxceﬂne KBA/IDATHOTO https://m.edso0o.ru/5e6567eb
TpEXUIeHa Ha MHOXHUTEIU
KonTponbhas pabota no Temam

27 "KBagparasie kopHU. CTENCHH. https://m.edsoo.ru/c724d7e4
KBanpatubiii TpexuiieH"

28 Anrebpandeckas 1po0b https://m.edsoo.ru/ec8fa983
JonycTuMeble 3HaUeHUS

29 MIEPEMEHHBIX, BXOJISIINX B https://m.edsoo.ru/3ccca98f
anredpanvecKe BbIPaKEHUs
JlomycTuMble 3HAYEHUS

30 MePEMEHHBIX, BXOISIINUX B https://m.edsoo.ru/b92452fd
anredpanvecKe BbIPaKEeHUs
o .

31 CHOBHOT CBOHVC 0 https://m.edsoo.ru/7a7818ed
anreOpandeckoi 1podu

32 Coxparenue apobeit https://m.edsoo.ru/33ee19b8

33 Coxkpatenue apobeit https://m.edsoo.ru/3d585c35

34 Coxparenue apodeit https://m.edsoo.ru/b7286a26
C

35 FIOCHHE, BEMIMTAMIE, yMHO)KeHI/ie https://m.edsoo.ru/b7c5738b
U JeNieHue anredpandeckux apodeit
C

36 JIOPKCHHE, BHITHTARAC, yMHO)KeHPie https://m.edsoo.ru/fa626af5
U JeNieHue anredpanueckux apodeit
C

37 FIOIKCHIE, BRIMTARAE, yMHO)KeHPie https://m.eds00.ru/67e347f8
U JISNICHHE anreObpandeckux apooei
C

38 FIOCHHE, BEFIMTAMIE, yMHO)KeHI/ie https://m.edso0o.ru/8d61236¢
U JeTieHue anredpanueckux apodeit

39 [IpeobOpazoBaHue BBIpAXKEHUH, https://m.edsoo.ru/82ac3492



https://m.edsoo.ru/6ec17678
https://m.edsoo.ru/5e6567eb
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coZiep KalIHX anredpanvyeckue
npodu

[IpeoOpazoBaHue BEIpaKEHUH,

40 CoJIep KalIHX anredpanvyeckue https://m.edsoo.ru/51ae3adl
npobu
[IpeobOpazoBanue BhIpaXKEHUH,

41 coJiep KaIInX anreopanvyecKue https://m.edsoo.ru/d4adbf39
npobu
K 0

42 OHTPONBHAL PabOTA 1O TCME https://m.edsoo.ru/eda4e16d
"Anrebpanyeckas 1poop"

43 KBanpatHoe ypaBHeHHe https://m.edsoo.ru/aaSbeeca

44 Henonnoe kBagpaTHOE ypaBHEHUE https://m.edsoo.ru/ba7c2494

45 HenosHoe kBasipaTHOE ypaBHEHUE https://m.eds00.ru/7739d625
® .

46 OPMYyJId ROPHCH KBA/[patioro https://m.edsoo.ru/f3c232a6
ypaBHEHUSA
® .

47 OPMYTIa KOPHEH KBAPATHOTO https://m.edsoo.ru/1b454bfe
ypaBHCHHSI
cD .

48 OPMYJIa KOPHEH KBAIpatioro https://m.edsoo.ru/5b12b5ea
ypaBHEHUSA

49 Teopema Buera https://m.edsoo.ru/fadfb6as

50 Teopema Buera https://m.edsoo.ru/f9a2b61f
P .

51 CIICHHE YPABHCHIH, CBOBINHAXCA K https://m.eds00.ru/673692a2
KBaaApaTHBIM
P .

52 CIHICHHE YPABHCHIT, CROIBIMIXCAL K https://m.edsoo.ru/aaa9bcda
KBaJIpaTHBIM
I1 i OHO-

53 POCTCHIIHE PODED https://m.eds00.ru/67772e31

paloHaIbHbIe ypaBHEHUS



https://m.edsoo.ru/51ae3ad1
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54

[Ipocreiimme npoGHO-
palOHAIbHBIC YPABHEHUSI

https://m.edsoo.ru/29e268ed

55

56

Pemenne TeKCTOBBIX 337124 C
IMOMOIIBIO KBAaJPaTHBIX YPABHEHU
Pemenne TekcTOBBIX 3a7a4 C
MOMOIIBIO KBAJpaTHBIX YPAaBHEHUI

https://m.edsoo.ru/cf84dc92

https://m.edsoo.ru/feb686c8

57

KonTponbhas padota no teme
"KBagparusle ypaBHeHUs"

https://m.edsoo.ru/b7blad5f

58

JIuHeHoe ypaBHEHHE C IByMS
MIEPEMEHHBIMH, €T0 rpauk,
MIPUMEPHI pEIIeHUs] YpaBHEHUH B
EJIBIX YMCIIax

https://m.edsoo.ru/ae677ab5

59

60

61

JluneliHoe ypaBHEHUE C IBYMs
MEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHNs YpaBHEHUN B
LENbIX YUCIIaX

JInHeliHOE ypaBHEHME C 1BYMs
NEePEMEHHBIMH, €r0 rpauk,
IIPUMEPBI PELICHUS YPABHEHUN B
LEJIBIX YUCIIAX

Pemenue cucrem 1ByX JTUHEHHBIX
yYpaBHEHUH C IByMs IEPEMEHHBIMU

https://m.edsoo.ru/2b4f56e5

https://m.edsoo.ru/56fb3f4a

https://m.edsoo.ru/73e4de97

62

Pemenue cuctem IByX JTUHEHHBIX
YPaBHEHUI C IByMS IEPEMEHHBIMU

https://m.edsoo.ru/de6ed3f1l

63

64

Pemenne cucreM nByX TMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU
IIpuMepsl perieHus cucTteM
HEJIMHEUHBIX YPABHEHUH C ABYMS

https://m.edsoo0.ru/4ca22968

https://m.edsoo.ru/5d426c5d



https://m.edsoo.ru/29e268ed
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NEPpCMECHHBIMU

[Ipumeps! pelieHus cucTemMm

65 HEJIMHENHBIX YPABHEHUN C IBYMsI https://m.edsoo.ru/1c257f64
HepeMeHHBIMI/I
I'paduaeckas naTEpIpETALIAS

aBHEHHUS C ABYMS IEPEMEHHBIMU U

66 P f[ ™ p N https://m.edso0.ru/275e59c2
CUCTEM JIMHEHHBIX YpaBHEHUH C
HBYMﬂ HepeMeHHBIMI/I
I'paduueckas naTEpIIpETALIHAS

aBHEHMUS C ABYMS IEPEMEHHBIMU U

67 yp f[ y p N https://m.edsoo.ru/7e32c7f9
CUCTEM JIMHEHHBIX YpaBHEHUI C
JBYMsI IEPEMEHHBIMU
Pemrenne TeKCTOBBIX 3a4a4 C

68 a . https://m.edsoo.ru/2bee62fc
MTOMOIIBIO CUCTEM YPaBHEHHIA
Pemrenue TeKCTOBBIX 3a7a4 C

69 g . https://m.edsoo.ru/a4ee3336
MTOMOIIIBIO CUCTEM ypaBHEHHI
Pemrenune TekCTOBBIX 3a1a4 C

70 A . https://m.edsoo.ru/c425b3ed
MIOMOIIIbIO CUCTEM YPAaBHEHHI
YucaoBble HEPABEHCTBA U UX

71 . P https://m.edsoo.ru/ab935797
CBOWCTBa
YucaoBble HEPABEHCTBA U UX

72 N p https://m.edsoo.ru/2a95bc36
CBOMCTBaA

73 HepaBeHCTBO ¢ 0JHOM ITEpeMEHHON https://m.edsoo.ru/f7daad5h
JInHelHbIe HEPABEHCTBA C OHOU

74 N p A https://m.edsoo.ru/1b31351c
HepeMeHHOI/I n ux pemeHI/Ie
JInHelHbpIC HEPABEHCTBA C OJHOU

75 . p g https://m.edsoo.ru/9e34ec7d
HepeMeHHOI/I Hn ux pemeHI/Ie

76 JIunelinbie HEPaBEHCTBA C OJIHOM https://m.edsoo.ru/e3b51845
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https://m.edsoo.ru/e3b51845

IIEPEMEHHOM U UX pELICHUE

CucTeMbl TMHEUHBIX HEPABEHCTB C

77 . . https://m.edsoo.ru/f4c88c54
OAHOU MCPECMCHHOU U UX PCHICHUC
C .

78 HCTfMH HHHCHHI’EX HEpaBeHeTb © https://m.edsoo.ru/571a8b2c
OJTHOY TIEPEMEHHOM U MX pElICHUE
C .

79 HCT(EMH HHHeHHBfX HEPABEHETB € https://m.eds00.ru/99b83365
OAHOU MMEPEMCHHOU U UX PCHICHUC
N300pakeHue penieHus TMHEHHOTO

80 HEPAaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/aeal2984
YUCIIOBOM MPSAMOU
N300pakeHue penieHus TMHEHHOTO

81 HEpPaBEHCTBA M UX CUCTEM Ha https://m.eds00.ru/57565dd5
YUCJIOBOM MPSMOM
KonTponbHas padota no temam

82 "HepasenctBa. Cuctembl https://m.edsoo.ru/6a53b46e
ypaBHeHuUi"

83 [MonsiTre GyHKIIMN https://m.edsoo.ru/6a7caeab
06

84 HaCTBVOHpeHeHeHM 11 MHOICECTBO https://m.edsoo.ru/1b9bcdef
3HaYEHUN QPYHKIINH

85 CriocoOwI 3a1anust YHKITUH https://m.edsoo.ru/bc3f786e

86 I'paduk pynkumm https://m.edsoo.ru/df9eb637
Croii

87 BOHCTBA (yHKLHH, X https://m.edsoo.ru/f27b961d
oToOpaxkeHue Ha rpaduke
q

88 TeHme I:I MOCTPOEHNE rpaduKoB https://m.edso0.ru/88a699ee
byHKIHIT
[Tpumeps! rpadukoB GyHKINH,

89 https://m.edso00.ru/296¢c3ec9
OTPaXKAIOIIUX PeATbHBIE MPOIECChHI

90 DYHKIIMU, OMTUCHIBAIOIITUE TIPSIMYTO https://m.edsoo.ru/b2e6c3fd
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1 00paTHYIO MPOMOPIUOHAIbHBIE
3aBHCUMOCTH, UX IpauKu

91
92

I'umep6ona

I'unep6ona

https://m.edsoo.ru/c7cd25d2

https://m.edsoo.ru/ea41995c

93

94

95

96

I'padux Gpynkuum y = x*

OyHKIUU Y =X%, Yy = X3,y = VX, y =
|x|; rpapuueckoe perienue
YpaBHEHUH U CUCTEM ypaBHEHUI

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOIOB KYpCOB 7 U 8 KIIaCCOB,
000011eHNE 3HAHUHT /
Bcepoccuiickas npoBepouHas
paborta

Hrorosas koHTposIbHAs paboTa /

Bcepoccuiickas nmpoBepodHas
pabota

https://m.edsoo.ru/2bf8459e

https://m.edsoo.ru/af8cb727

https://m.edsoo.ru/f4e48f18

https://m.edsoo.ru/f8a8e3ac

97

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011eHe 3HAaHUH

https://m.edsoo.ru/b51ebf75

98

99

100

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIacCOB,
000011eHIe 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJOB KypCOB 7 U 8 KJIacCOB,
000011eHEe 3HAHUHT

[ToBTOpEHNE OCHOBHBIX MOHSATUH H
METOJO0B KypcOB 7 U 8 KJIacCOB,
00001IeHIEe 3HAHMIA

https://m.edsoo0.ru/76f1f8e2

https://m.edsoo.ru/7cb79181

https://m.edsoo.ru/592ad7a9
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[ToBTOpEHNE OCHOBHBIX OHATUN U

101 METOJIOB KypCOB 7 M 8 KJIacCOB, 1 https://m.edsoo.ru/1fbadd86
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
102 METOJIOB KypCOB 7 U 8 KIIacCOB, 1 https://m.edsoo.ru/dc2f5d6c
000011IeHHE 3HAHUIT
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/1fbadd86
https://m.edsoo.ru/dc2f5d6c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KUIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 Yucna 1 BIYUCICHUS
Wcnonp3oBaTh  HayalibHble  MPEACTABIEHUS O  MHOXECTBE
11 JeUCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHMsI, OKPYIJICHUS] U BBIUUCIICHUH,
' n300pakaTh JEHCTBUTENBHBIC YHUCIA TOYKAMH Ha KOOPJMHATHOU
MpSMOit
[IpuMeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPATHOTO  KOPHA,
12 HAaXOJWUTh KBAJpaTHbIE KOPHHU, HCIONB3Ysl TPH HEO0OXOAUMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH PE0Opa30BaHMsl BbIPAXKEHUH, colepxKalux
KBaJpaTHbIC KOPHH, HUCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCET C IOMOIIbIO
' JIeCATUYHBIX Apo0eil u creneHei yncna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHsTh MOHSTHE CTENEHH C MENBIM ITOKa3aTelieM, BBITOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEP)KAIIMX CTENEHU C IEIbIM
MOKa3areieM
BEIMONHATE ~ TOXIECTBEHHBIE  NMPEOOpA3OBaHMS  PALMOHAIBHBIX
2.2 BBIPQ)XEHUI Ha OCHOBE MpaBWJI JEHCTBHHA HaJ MHOTOWIEHAMH U
anredpandeckuMu 1po0sMu
2.3 PackianeiBaTe KBagpaTHBIN TPEXUWICH HA MHOKHUTEIN
Y [TpumeHsTh TpeoOpa3oBaHUsl BBIPAKEHHUH IS PEIICHHS pPa3THIHBIX
' 3aJa4 U3 MaTeMaTHKH, CMEKHBIX NPEIMETOB, U3 peallbHOW MPAKTUKU
3 VYpaBHEeHUs U HEpaBEHCTBA
31 Pemate nMHelHBIE, KBaJpaTHbIE YpaBHEHHs M  palOHAJIbHBIC

YpaBHCHUA, CBOAAINNECA K HUM, CUCTEMbI OBYX ypaBHeHI/II)'I C ABYMA




INEPEMEHHBIMU

3.2

3.3

[IpoBoauTh mpoOCTEWIINE MCCIEIOBAHUS YPAaBHEHUH U CHUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TpaduuecKux
Mpe/icTaBlIeHU (ycTaHaBIUMBATh, UMEET JIM ypaBHEHUE WM CUCTEMa

YPaBHEHUI PELLEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe)

[lepexomuTh OT cIOBECHOH  (QOpPMYNIHpPOBKM  3amauu K e
anreOpanvyeckoil MOJIENH C MOMOILIBIO COCTABIICHUS YPaBHEHHS WIIU
CUCTEMbl  ypPaBHEHUH, MHTEPIPETUPOBATH B  COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJ'IyLICHHHﬁ pe3yiabTar

3.4

[IpuMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW W X CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUI

HCpPaBCHCTBA, CUCTECMbI HCPABCHCTB

OyHKIUU

4.1

4.2

[lonnMaTh M UCHONB30BaTh (DYHKIMOHAIbHBIE IOHATUS U S3BIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAUCHUE
(GyHKIMU [0 3HAYEHMIO apryMEHTa, ONpPENesATh CBOWCTBA (YHKLUHU
1o €€ rpauky
Ctpouts rpaduky JI€MEHTapHBIX QYHKIUH BHIA:
y=k/x
, Y =X%, Yy = X*, Y = [X|, onuckIBaTh CBOMCTBA YMCIOBON (DYHKIUU IO €€
rpaduKy




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 Hucna 1 BIYUCICHUS
11 KBangparupiii kopenb u3 uucna. llonste 00 WppanMOHAIEHOM YHCIIE.
' JlecaTuuHble NPUOJINKEHNS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEH M HMX NPUMEHEHUE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN U BBIYHUCICHUSAM. J[efiCTBUTENbHbIC
qucia
1.3 Crenens ¢ nenslM nokasareneM u e€ cporictsa. CTaHgapTHas 3aluch 4ucia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpathslii TpéxusieH, pa3ioKeHUe KBaJPaTHOTO TPEXWIEHAa HA MHOXKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoit 1podu
2.3 CrnoxxeHue, BBIYMTaHUE, YMHOXKEHUE, JCIICHHE allreOpanyecKkux apooei
2.4 PannonanbHble BoIpaykeHUS M UX IpeoOpa3oBaHue
3 VYpaBHeHUS U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMmyida KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K TUMHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme ApoOHO-paOHATBHEIE YPAaBHEHHS
I'padmueckas nHTEpnpeTanysi ypaBHEHUI C ABYMSI IEPEMEHHBIMU U CHUCTEM
3.4 JIMHENHBIX ypaBHEHUH ¢ ByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHENHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU
3.5 Pemrenre TekCTOBBIX 3a71a4 anreOpandecKuM CriocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON




4 OyHKIIUA

Ilonartue ¢ynkuun. OOnacTe oONpeAereHUs U MHOKECTBO 3HAYCHUH

1 ¢ynkuuu. CrnocoOsl 3ajanus QyHKIUN

4.2 I'padux ¢pynkuuu. UreHue cBOMCTB GyHKINU 1O €€ TpaduKy

4.3 [Tpumeps! rpadukoB GyHKIUH, OTPAKAIOUINX PEATbHBIE TPOLECCHI
OyHKIIUN, OMUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI IPONOPLUOHATBHbIC

a4 3aBUCUMOCTH, UX IpauKu

4.5 OyHkuu y =x% y = X?

4.6 Oynkun y = [x, y = |x|

4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHue OnepupoBaTh MOHATHSAMHU: MHOXKECTBO, IOAMHOKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘le6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOpPECMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSMU: HATypallbHOE YHUCIO, IPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIA, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Opo0b, CTaHJIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoHAbHOE YHCIO, apu(MeTHUecKud KBaJpaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHOMN
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBaTh IMOHATHUSAMM: CTEIEHb C LIEJBIM I[OKa3aTeseM,
apupMeTUYECKU KBaJApPaTHBI KOPEHb, MHOTOUIEH, ajnreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTeneHu
OOJIbIlIe €IMHMIIBI, YMEHHE BBITOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPQKECHHI C KOPHSAMH, Pa3JI0KEHUE MHOTOWICHA HAa MHOXXHUTEIH, B
TOM 4HCI€ C UCHONIb30BaHUEM (OpMYT pa3HOCTH KBAJApaToB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JUHEHHBIE U KBAJpPATHBIC YPABHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHWH, JTMHEHHbIC HEPAaBEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJa4 U3 JAPYTrux IpeaIMeTOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAHMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUTH rpaduky QYHKINH, UCIONIB30BaTh TPaGUKU IJIS OIPEICITCHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpUYecKas  IPOrpeccHH;  yMEHHue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM 4YMCJIE Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHMIO  3a/ay,
UCCIIeIOBaTh MOJIYYEHHOE PEIIEHUEe U OLEHMBATh IPABJONOA00OHOCTD

TOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUCa M BBICOTA TPEYTrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHU, Ha HAXOXXJCHUE T€OMETPUYECKUX BEIMYHUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB PUTYp U PaKkTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moo0HbIe TPEYTOJIBHUKN, CAMMETPHSI OTHOCUTEIEHO
TOYKM M TNPAMOW; YMEHHUE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPUIO U
nonobue (uryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqiMuMHA yrja, CUHYC M KOCHUHYC yIjla TPEeYrojbHHUKA), IJIOLIa/ib;
YMEHHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKAroILEeM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleNieNUNe1a; YMEHUE NPUMEHATh HpPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHNUE BEKTOPA HA YUCIIO, CKAISIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI I MPEICTABICHUS
JMaHHBIX W pEIIeHUs 3aJa4, B TOM UYHCIE€ W3 JPYTUX YUEOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnMUIBL, cpeaHee  apudMeTHdeckoe, MeAHuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n HpCO6pa3OBBIBaTL




15

16

nH(popMalnIo, MPEACTABIEHHYIO B TaliWIlaXx M Ha JAUarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIUYHHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOJUThb BEPOATHOCTH CIIy4alHBIX COOBITHI B ONBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peuiaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXECHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITHI B OKPYXAlOIIeM MHPE H B IKH3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBHIOMpATh MOIXOAAIINA W3Y4EHHBIH METOJ Ui DPELICHUs
3a/la4¥, IPUBOJUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  HIPOLEHTHI,  OECKOHEYHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MmeTHdeckue ONepaluud ¢ PalUOHAIbHBIMU
- YyHClIaMu

14 JeiicTBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenbp ¢ nenbM mnokazateneM. CTeleHb C palMOHAJIBHBIM IOKa3aTEJIeM.
- CBoiicTBa CTENEHH

2.3 MHorousneHs!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb ~ HATypajlbHOW  CTEIEHHU. HeuictBus ¢
' apupMeTHYECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHUCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Lenbie u apoOGHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 33724
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbLHOCTEH

4.2 Apudmernueckass U reomerpudeckas mnporpeccun. dopmyna  CIOXKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX CBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKux BeIMYUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIHHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

1. Maremaruka. Anre6pa. 8 kiacc: 6a3oBbiii ypoBeHb: yueOnuk / FO.H. Makaperues, H.I'.
Munnrok, K.M. Hemkos, C.b. CyBopoBa. Mocksa : IIpocenienue, 2025r.

2. YMK «Maremaruka. AnreOpa. 8 kimaccy

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA
Mepsnsk A.I'. MatemaTuka: nporpammsbl: 5—9 kiaccel / A.I'. Mepsmsik, B.b. ITononckuii, M.C.
Sxup, E.B. bytko. — 2 u3n., nopa6. — M.: IIpocsemenne, 2020r.

byuko E.B. Anrebpa: 8 kmacc: metoauueckoe nocodue / E.B. Bytko, A.I'. Mep3sixk, B.b.
[Tononckuit, M.C. fxup. — M.: Ilpocsewenue, 2021r.

®apkoB A.B. Maremaruueckue onuMnuazabl B mkose : 5-11 kimacesl. M.: Aitpuc-Ilpecc.

OHuuknonenusa mia gerer. T.11 : Marematuka. — M.: ABaHTa+.

Tynpuunckas E.E., MopakoBud A.I'. Anre6pa. 7-9 xiacchl. TecTsl uis ydanuxcs
obureoOpaszoBarenbHbIx yupexaenuii. ®I'OC — 10-e uzn., crep. — M.: Muemo3suna, 2013. — 119
c.

Mep3msik A.I'. Anrebpa: 8 kimacc: Pabouas Terpanas Nel mis ygamuxcst 001eo0pa3oBaTelIbHBIX
yupexaenuit / A.I'. Mep3msik, B.b. [Tononckuit, M.C. fAxup. — M. : [IpocBemenue, 2022. — 80
C.: W

Mep3znsak A.I'. Anrebpa: 8 knacc: Pabouas terpaap Ne2 nist ydammxcst o01eo0pazoBaTeabHbIX
yupexnenuit / A.I'. Mep3nsk, B.b. Ilononckuii, M.C. Skup. — M. : [Ipocsemienune, 2022 — 80c.
;WL
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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
IPOAOHKEHUS 00pa30BaHMs M B MMOBCEAHEBHOM XKu3HU. Pa3BuTHe y 00y4arommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIS aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
UHAYKTUBHBIE PAcCyXJIeHUs, 0000IIEHNE U KOHKpPETH3allio, abcTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» mjii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
A3bIK. B CBSI3M ¢ 3THUM B mporpammy ydeOHOro kKypca «AJredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaTuueckoro sspika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTO Kypca «AureOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISl IOBCETHEBHOM
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHMIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, OMUCAaHUS IPOLIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOyueHust aireOpe BXOIAT TaKKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYPBI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA

9 KVIACC

Yuciaa v BIYMCICHUA

PannonanpHble YMClIa, UPpalUOHAIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEHCTBUTEIbHBIC YUCIIa
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apu(MeTHdecKue JeUCTBUA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucel. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHMM, CBOASIINUXCSA K KBaJPaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHune TeKCTOBBIX 3ajay
aredpandyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM 1ByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBEeHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH Mapa0OJIBI.

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

Yucnosele  mocCaeAOBaTEIbHOCTUYHCIOBBIE  MOCIEI0BATENAbLHOCTH M
Nporpeccuu



[loHATHE YKCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIJIEIOBATEIIBHOCTH
pPEKyppeHTHOI (popMmyIoit u (GopMyIoi N-To diieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro YieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIBHBIN POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (POpMHPOBaAHHE KYJbTYPbI 3A0POBbS H
IMOLMOHAIBHOIO 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(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, 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 MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
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 UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, 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, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIIbHO HECIIOKHBIE J10KA3aTEIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpATh HawbOoNee MOAXOASANINN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (QOpMHUPOBATh
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeAcTaBiIeHUS HHPOpMAUU € WLUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7]aBaTh BOIPOCHI 0 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI Gopme GpopMyIUpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUpPOBAaTh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKCHUS UM HEIOCTHKCHUS 11EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYMCICHUA

CpaBHUBATH U YNIOPSAAOUYNBATH PALIMOHAIIBHBIE U HPPALMOHAIBHBIE YUCTIA.

Bemonusate apudmernyeckue ACHCTBHS C  palMOHAIBHBIMH —UYHCIAMH,
codeTrass YCTHbBIE M TNHUCBMEHHBIE IPUEMBI, BBIIOJHATH BBIUMCICHUSA C
VppalMOHAIbHBIMU YUCIAMU.

HaxoauTe 3HaueHUsi CTENEHEH C LEJbIMA [OKa3aTeJsIMU U KOpPHEM,
BBIYMCIIATH 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyIJISITh TEUCTBUTEIBHBIE YHCIA, BBINOJIHATh IPUKUAKY PE3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pewats JIMHEMHBIE U KBAaJApPAaTHBIC YPABHEHMs, YPaBHEHUsA, CBOISILUMECH K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIIBHBIE YPABHEHHS.

Pemate cucremsl BYX JMHEWHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OHO YPABHEHUE HE SABIISICTCS JIUMHEUHBIM.

Pemarb TekcTOBBIE 3alauM  aJreOpauvyeckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUHU C JBYMs [IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YpaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IrpadUyuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHne HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJPAaTHOE HEPaBEHCTBO, H300pa)xkaThb pElICHHE CHUCTEMbI
HEPABEHCTB HA YUCIIOBOM NPSAMOM, 3alIMCHIBATh PELIEHNE C TOMOIIBI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHJO0B. [loka3piBaTh cxemMaTHUECKU

pacIoyioKeHUue Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKImil Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y=1X Yy = |x|, B 3aBuCHMOCTH OT

3HauYeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.



Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTth kBajgpaTuuHyo QYHKIHUIO 10 (HopMylie, TPUBOAUTH MIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBble MOCTEI0BATEILHOCTH M IIPOrPecCUH

Pacro3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 MPOrpPecCud Npu
pa3HbIX Croco0ax 3aJaHus.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccruii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBSi3aHHBIE C YUCJIOBBIMH TOCIEIOBATEIBHOCTSIMHU, B TOM
YuClie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, UPPOBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE
9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ugposBbie
Ne ni/m pasi Konrpoabnsie IIpakruuyeckue (ucpp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeuncieHus. JleicTBUTEIbHBIC 9 bubnuoreka [{OK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
> DyHKLHH 16 . https://m.edso00.ru/7f419d08
bu6mmoteka IIOK
6 YucroBble OCIEN0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 18 1 bubmmnoreka HOK
3HAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
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IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
> Tema ypoka Kourpoububle IIpakTHyeckue Aara wipossIe
n/n Bcero U3ydeHUusi oOpa3oBaTeSibHbIE
padoThI padoThI
pecypchl
Pamnmmonansnable yncna,
1 MPPALMOHAJIIBHBIE YHCIIA, KOHEYHBIC U 1 https://m.edsoo.ru/784cddl1c
OCCKOHEUYHBIC JCCSITHYHBIC IPOOH
MHO0keCTBO 1eHCTBUTEIBHBIX YUCEIT;
2 JIEHCTBUTEIILHBIC YHCIIAa KaK 1 https://m.edsoo.ru/97eaef99
OEeCKOHEUYHBIE JECITUYHBIE JPOOH
B3auMHO 01HO3HAYHOE COOTBETCTBHE
MEXTy MHOXXECTBOM
3 JNEUCTBUTENLHBIX YUCET U 1 https://m.edsoo.ru/2e8d43dc
MHO>KECTBOM TOYEK KOOPJIUHATHOM
IPSAMOi
CpaBHeHUE IeHCTBUTENBHBIX YHCET,
4 apupMeTHYeCKre NeHCTBUSA C 1 https://m.edsoo.ru/c83fele6
JEHCTBUTEIILHBIMH YUCITAMA
5 TpuOXEHHOE SHAUCHNE BEMMHHBL, 1 https://m.edsoo.ru/b75291fe
TOYHOCTH MPUOITNKEHHS
6 OKpyTJIeHHE YHCeT https://m.edsoo.ru/ad42bfel
7 OkpyrieHue uncen https://m.edsoo.ru/4866ab2a
8 Hpmicnyzica HV OLCHIKA PESyIRTATOR 1 https://m.edsoo.ru/d9c21ccd
BBIUMCIICHHM
9 Hpuaia I{ OHCHKA pesyTIbTaton 1 https://m.edso00.ru/42bb579b
BBIUMCIICHHM
10 Jluneiinoe ypaBHenue. Pemenue 1 https://m.edsoo.ru/8da553dd



https://m.edsoo.ru/784cdd1c
https://m.edsoo.ru/97eaef99
https://m.edsoo.ru/2e8d43dc
https://m.edsoo.ru/c83fe1e6
https://m.edsoo.ru/b75291fe
https://m.edsoo.ru/ad42bfe1
https://m.edsoo.ru/4866ab2a
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YpaBHEHUH, CBOJALINXCS K
JIMHEUHBIM

JIuneitnoe ypaBHenue. Pemenue

11 yYpaBHEHUH, CBOASAIIMXCS K https://m.edso0.ru/632a9a8a
JIMHEHHBIM
KBagparnoe ypaBHenue. Pemenue

12 yYpaBHEHUH, CBOASAIIMXCS K https://m.edsoo.ru/d26cfldb
KBaJIpaTHBIM
KBagparnoe ypaBHenue. Penienue

13 YpaBHEHUH, CBOJAIINXCS K https://m.edsoo.ru/ffde92f6
KBaIPaTHBIM

14 bukBaapaTHbie ypaBHEHUS https://m.edsoo.ru/79483d18

15 bukBanpaTHble ypaBHEHUS https://m.edsoo.ru/64b9efca
[Ipumepsl perieHus: ypaBHEHUI

16 TPETbEN U YETBEPTON CTENIECHEN https://m.edsoo.ru/8c18feda
pa3NoKeHHUEM Ha MHOKUTEIU
[IpuMmeps! perieHust ypaBHEHUI

17 TPEThEN U YETBEPTOM CTENEHEN https://m.edsoo.ru/fa5b88a7
pa3lioKEeHUEM Ha MHOXKHUTEIN

18 Pemerne E[pO6HO-paHHOHaHBHHX https://m.edso0.ru/d56625c7
YpaBHEHUU

19 Pemenne §p06H0_paHHOHaHBHHX https://m.edsoo.ru/4252c16d
ypaBHEHUN

20 Pemenne TeKCTOBLIX 38121 https://m.edso0o.ru/c9ch88d2
anredpandeckuM MEeTO0M

21 Peuenue TekcToBLX 3812 https://m.edsoo.ru/b4afab15
anreOpanvdecKuM METO0M

22 Pemenne TeKCTOBLIX 38121 https://m.edsoo.ru/3cf8d84b
anredpandeckuM MEeTOI0M

23 KoHnTtponbHas pabota 1o Teme https://m.edsoo.ru/d7f52af8



https://m.edsoo.ru/632a9a8a
https://m.edsoo.ru/d26cf1db
https://m.edsoo.ru/ffde92f6
https://m.edsoo.ru/79483d18
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"VpaBHEHHUs ¢ OIHOM mepeMeHHON"

YpaBHEHHE C IBYMsI IEPEMEHHBIMU H
ero rpaduk

https://m.edsoo.ru/df9d8f39

25

26

27

VYpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk

CucreMa JIByX JUHEUHBIX YpaBHEHUH
C ABYMs IEPEMEHHBIMU U €€ peIIeHue
Cucrema 1ByX JIJMHEHHBIX YpaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelIeHue

https://m.edsoo.ru/5d32aal6

https://m.edsoo.ru/2bba28d6

https://m.edsoo.ru/c84b7ec2

28

29

Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pelICHUE
Cucrema 1ByX JIJMHEHHBIX ypaBHEHUIN
C IByMsl IEPEMEHHBIMU U €€ pelIeHue

https://m.edsoo.ru/85dch849

https://m.edsoo.ru/497eclfe

30

31

Pemenue cucrem 1ByX ypaBHEHMI,
OJIHO M3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

Pewienne cucreM IByX ypaBHEHHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIICHU

https://m.edsoo.ru/73a6debd

https://m.eds00.ru/3962972a

32

33

Pemenne cucreM 1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

Pewienne cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIEHU

https://m.edsoo.ru/7ee93blc

https://m.edso0.ru/253a6d78

34

35

['padmyeckas uHTEpIpETALUS
CUCTEMBI ypaBHEHUI C IByMsI
NepPEeMEHHBIMU

Pemenue TekcToBBIX 3a/1a4
anreOpanyeckuM crnocodom

https://m.edsoo.ru/74aacd41

https://m.edsoo.ru/c4d16a8f



https://m.edsoo.ru/df9d8f39
https://m.edsoo.ru/5d32aa16
https://m.edsoo.ru/2bba28d6
https://m.edsoo.ru/c84b7ec2
https://m.edsoo.ru/85dcb849
https://m.edsoo.ru/497ec1fe
https://m.edsoo.ru/73a6debd
https://m.edsoo.ru/3962972a
https://m.edsoo.ru/7ee93b1c
https://m.edsoo.ru/253a6d78
https://m.edsoo.ru/74aacd41
https://m.edsoo.ru/c4d16a8f

Pemenne TeKCTOBBIX 3aj1a4

36 https://m.edsoo.ru/b939ee99
anredpandecKkuM crnocodbom

37 },{OHTPOHLHM pa60Ta“r,fo reme https://m.edsoo.ru/4fd75fe7

CucreMbl ypaBHEHUH

38 qHCjI OBDIC HEPABCHCTBA H X https://m.edsoo.ru/43de68c6
CBOHCTBA

39 qHCiI OBbIC HCPABCHCTBA 1 MX https://m.edso00.ru/369843b4
CBOHCTBA

40 Jluneiinbie ?epaBeHCTBa ¢ oo https://m.edsoo.ru/55eaa389
MNEPEMCHHOUN U UX PCHICHUC

M JIMHCHHbIC HEPABEHCTBA C OAHOM https://m.eds00.ru/699fbbd8
HepeMeHHOI/I n Uux pemeHI/Ie

42 Jluneiinpie ?epaBeHCTBa ¢ oo https://m.edsoo.ru/ea2687d2
MNEPEMCHHOUN U UX PCHICHUC

43 CHCTfMH HHHeHHBfX HEPABCHCTB ¢ https://m.edsoo.ru/6aal7218
OJHOU HepeMeHHOI/I U UX pemeHHe

44 Cucr fMH HHHCHHE{X HEPaBEHCTB C https://m.edsoo.ru/218d6f2e
OJHOU HepeMeHHOI/I " ux pemeHHe

45 CHCTfMH HHHeHHBfX HEPABCHCTB € https://m.edsoo.ru/db291ecl
OJHOU HepeMeHHOI/I U UX pemeHHe

46 KBanpaTHeIe HEpaBeHcTBa i X https://m.edsoo.ru/6e4fab45
pelieHue

47 KBaapaTHbie HepaBeHcTBa 1 nx https://m.edsoo.ru/e665cdbl
pernieHne

48 KBagpaTHbic HEPABEHCTBA 1 1X https://m.edsoo.ru/19da69fd
pelieHue

49 KBaapaTHbie HepaBeHcTBa 1 nx https://m.edso0.ru/98c2b3bf
pernieHne

50 KBanpaTHble HEpaBEHCTBA U MX https://m.edsoo.ru/3f4a76ea



https://m.edsoo.ru/b939ee99
https://m.edsoo.ru/4fd75fe7
https://m.edsoo.ru/43de68c6
https://m.edsoo.ru/369843b4
https://m.edsoo.ru/55eaa389
https://m.edsoo.ru/699fbbd8
https://m.edsoo.ru/ea2687d2
https://m.edsoo.ru/6aa17218
https://m.edsoo.ru/218d6f2e
https://m.edsoo.ru/db291ec1
https://m.edsoo.ru/6e4fab45
https://m.edsoo.ru/e665cdb1
https://m.edsoo.ru/19da69fd
https://m.edsoo.ru/98c2b3bf
https://m.edsoo.ru/3f4a76ea

pelieHue

['padmyeckas uHTEpIIpETALIUS

51 HEPaBEHCTB U CHCTEM HEPAaBEHCTB C https://m.edsoo.ru/d4528c7a
JBYMsI TICPEMEHHBIMU
I'paduueckas nHTEpIIpETAIIUSI

52 HEPABEHCTB M CUCTEM HEPABEHCTB C https://m.edso0.ru/5b94c64a
JBYMsI TICPEMEHHBIMU

53 ,ISOHTPOHBHM }')a60Ta HoTeme https://m.eds00.ru/b99f5667

HepasencrBa

54 KBaf[paTHqHaﬂ (ymiza, €€ rpaguk u https://m.edsoo.ru/e5173a2b
CBOICTBA

55 KBafl patias Gysxup, e€ rpagux u https://m.eds00.ru/743339c6
CBOICTBa

56 KBaf[ paTHHHAs yHKLiA, 8 rpaduK i https://m.edsoo.ru/88ff1a6f
CBOICTBa

57 Mapabona, KOOpIHHATEI BEPUIMHEI https://m.edsoo.ru/15c24da8
napaboJIbl, 0Ch CHMMETPHH TapadoIIbl

58 [lapaona, koopmHarTs! BepuIKHb! https://m.edsoo.ru/8249b96¢
napaboibl, 0Cb CHMMETPHH MapadboIbl

59 Mapaona, KoOp/HHATHI BEPUIHHb! https://m.edsoo.ru/fb278e5¢c
1apaboJIbl, 0Ch CHMMETPHH ITapadoIIbl

60 ITapaGona, KoopyHaTs! BepuIHHb! https://m.edsoo.ru/ed969721
napaboibl, 0Ch CHMMETPHH MapadoIIbl

61 [TapaGosna, KOOpAMHATHI BEPIIMHbI bubmuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a526

62 [Tapaboia, KOOpAMHATHI BEPITUHBI
napaboibl, 0Ch CHMMETPHH MapadoIbl

S ~ x4+
63 Ipaduicu pymwumit: y =kx, y =kx https://m.eds00.ru/5926d73b

b, y=k/x, y=X°, y=VvX, y=x|



https://m.edsoo.ru/d4528c7a
https://m.edsoo.ru/5b94c64a
https://m.edsoo.ru/b99f5667
https://m.edsoo.ru/e5173a2b
https://m.edsoo.ru/743339c6
https://m.edsoo.ru/88ff1a6f
https://m.edsoo.ru/15c24da8
https://m.edsoo.ru/8249b96c
https://m.edsoo.ru/fb278e5c
https://m.edsoo.ru/ed969721
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/5926d73b

64

I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=|x|

https://m.edsoo.ru/cfd1d18d

65

66

I'paduku dynaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

https://m.edso0.ru/6739f677

https://m.edsoo.ru/ealab28c

67

68

I'padpuku dynaxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

https://m.edsoo.ru/3214a133

https://m.edsoo.ru/38baebe?

69

70

KoHTpoinbHas pabota 1o Teme
"qDYHKL[I/II/I"

ITorsaTue uynciaoBoH
[OCJIEIOBATEIbHOCTH

https://m.edsoo.ru/d7a4d3c6

https://m.edso0.ru/22b51f44

71

72

3agaHue MociIeq0BaTEIbHOCTH
peKyppeHTHOM popMyIion u
dbopmyI0ii N-TO YiIeHa
ApudmeTrndeckast U TeOMeTpUUYECKas
IPOrpeccuu

https://m.edsoo.ru/dfc55a2a

https://m.edso0.ru/36889def

73

74

Apudmernueckas 1 reoMeTpuyecKas
IIPOrpeccuu

®opmyiiel N-To YiieHa
apru(MeTHYECKON U TeOMETPUIECKOMH
IIPOrpeccuil, CyMMBbI IIEPBBIX N
YJIEHOB

https://m.edsoo.ru/bf2438ea

https://m.edso00.ru/6528a67b

75

@opMynsl N-TO YIeHa
apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUI, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/9a65ed6f

76

®opMyisl N-T0 4IeHa

https://m.edsoo.ru/6d756b46



https://m.edsoo.ru/cfd1d18d
https://m.edsoo.ru/6739f677
https://m.edsoo.ru/ea1ab28c
https://m.edsoo.ru/3214a133
https://m.edsoo.ru/38baebe7
https://m.edsoo.ru/d7a4d3c6
https://m.edsoo.ru/22b51f44
https://m.edsoo.ru/dfc55a2a
https://m.edsoo.ru/36889def
https://m.edsoo.ru/bf2438ea
https://m.edsoo.ru/6528a67b
https://m.edsoo.ru/9a65ed6f
https://m.edsoo.ru/6d756b46

apuQMETHYECKON U TEOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

77

78

®opmynsl N-TO YieHa
apuQMETHUECKON U TEOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

@®opmynsl N-TO YieHa
apuQMeTUYECKON U TeOMeTPUUECKOI
IPOTrPecCcuii, CyMMBbI MIEPBBIX N
YJICHOB

https://m.edsoo.ru/ca959173

https://m.edso00.ru/9c91e859

79

80

N3obpaxeHue 4wieHOB
apuQMETHIECKON U TEOMETPHUSCKOM
MPOTPECCHI TOUKAMH Ha
KOOPAMHATHOM INIOCKOCTH

H300paxeHne 4IeHoB
apu(METHYECKONU U TeOMETPUICCKOM
NpOTpeccuil TOUKaMu Ha
KOOPJMHATHOM MIIOCKOCTH

https://m.edso0.ru/87354e2f

https://m.edsoo.ru/d389e56e

81
82

JInHelHbI 1 DKCIOHEHIIUATIbHBIHI
poct

CrnoxHEIe IMPOLCHTHI

https://m.edso00.ru/17298a23

https://m.edsoo.ru/b69be694

83
84

CI10XHBIE TPOLIEHTHI

KonTponpHas pabota mo Teme
"YucnoBble MOCIEN0BATEIHLHOCTH"

https://m.edsoo.ru/35eeee32

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpenwme, 0600IIEHNE 1
cHUCTeMaTH3aIls 3HaHWI. 3a1uCh,
CpaBHEHUE, JEHUCTBUS C
JIEHCTBUTEIILHBIMU YU CIIAMH,
YHUCIIOBAs TPsSIMast

https://m.edsoo.ru/alb3678a



https://m.edsoo.ru/ca959173
https://m.edsoo.ru/9c91e859
https://m.edsoo.ru/87354e2f
https://m.edsoo.ru/d389e56e
https://m.edsoo.ru/17298a23
https://m.edsoo.ru/b69be694
https://m.edsoo.ru/35eeee32
https://m.edsoo.ru/9c6d4a74
https://m.edsoo.ru/a1b3678a

86

[ToBTOpeHue, 0600IICHNE 1

cucreMarusanus 3HaHui. [IponeHTsl,

OTHOIICHU:A, IPOIIOPIHUHN

https://m.edsoo.ru/1d693aae

87

88

[ToBTOpEHME, 0000IIICHUE 1
cucTeMaTu3alus 3HaHuH.
Oxkpyrienue, npuOIMKeHNe, OleHKa

[ToBTOpEHHE, 0000IIEHUE 1
cucTemMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 3a7a4 apH(PMETHUCCKUM
cImocooom

https://m.edsoo.ru/2419faae

https://m.edsoo.ru/287cfaeb

89

90

[ToBTOpeHue, 0600IICHNE 1
cucTeMaru3anysa 3HaHui. Pemenne
TEKCTOBBIX 337129 apHUPMETHUCSCKUM
crocobom

[ToBTOpenue, 060061IeHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33714 apUPMETHUECKUM
CIIocooom

https://m.edsoo.ru/5dba3c6d

https://m.edsoo.ru/bcb79d68

91

[ToBTOpenue, o6obIIeHNE U
cHUCTeMaTU3alrs 3HaHH.
[IpeobpazoBanue anredpanueckux
BBIPAXCHUH, TOMYCTHMbIE 3HAYCHHUS

https://m.edsoo.ru/9a4cbcee

92

93

[ToBTOpeHnue, 06001IEeHNE U
cHUCTeMaTU3als 3HaHH.
[IpeoOpazoBanue anredOpanyecKux
BBIPAXCHHH, TOMMYCTHMBIE 3HAYCHHUS

[ToBTOpeHnue, 0600IIeHNE U
cUCTeMaTH3aIlHs 3HaHUH.
[IpeoOpa3oBanue anredpanvdeckux
BI:Ipa)KCHPIﬁ, JOIMYCTUMBIC 3HAYCHU A

https://m.edsoo.ru/c8de5145

https://m.edso00.ru/53a34379



https://m.edsoo.ru/1d693aae
https://m.edsoo.ru/2419faae
https://m.edsoo.ru/287cfaeb
https://m.edsoo.ru/5dba3c6d
https://m.edsoo.ru/bcb79d68
https://m.edsoo.ru/9a4cbcee
https://m.edsoo.ru/c8de5145
https://m.edsoo.ru/53a34379

04

[ToBTOpeHue, 0600IICHNE 1
crucTeMaTu3alurs 3HaHH.
[IpeoOpa3zoBanue anredOpanyecKux
BBIPKEHUH, JOMyCTUMBIC 3HAUCHHS

https://m.edsoo.ru/5bc8cacc

95

96

[ToBTOpeHue, 0600IICHNE 1
cucremaTusauus 3Hanuil. OyHkuuu:
IIOCTPOEHNUE, CBOMCTBA U3yYEHHBIX
byHKIUI

IToBTOpEHHME, 0000IIICHUE 1
cucTeMaru3anus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIMi

https://m.edsoo.ru/79elde7e

https://m.edsoo.ru/a89ebbce

97

98

99

[ToBTOpeHue, 0600IICHNE U
cucremaTusauus 3HaHuil. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMMA

[ToBTOpenue, 060061IIeHUE U
cucreMaru3anus 3HaHui. OyHKINY:
MOCTPOEHNE, CBOMCTBA N3yUEHHBIX
byHKIMI

[ToBTOpenue, o6o0IIeHNE 1
cHUCTeMaTU3alrs 3HaHU.
I'paduueckoe pemienre ypaBHeHUH 1
UX CUCTEM

https://m.edsoo.ru/816a61a4

https://m.edso00.ru/243189d8

https://m.eds00.ru/3838889a

100

101

[ToBTOpenme, 0600IIEHNE 1
cUCTEeMAaTH3aIns 3HaHWH.
['padpuaeckoe pernieHne ypaBHEHUIN 1
UX CUCTEM

Hroropas KOHTpPOJIbHAaA pa60Ta

https://m.edsoo.ru/175a7714

https://m.eds00.ru/99ff7321

102

O00011eHNEe U CUCTEMATU3 AL

https://m.edsoo.ru/ed4cd43b
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https://m.edsoo.ru/79e1de7e
https://m.edsoo.ru/a89ebbce
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https://m.edsoo.ru/99ff7321
https://m.edsoo.ru/ed4cd43b

‘ 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

9 KJIACC
Koxn .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTrara
1 Yucna 1 BIYUCICHUS
11 CpaBHMBaTh M YNOPSAOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE
' yucna
BoinonusaTe apudmeTHueckue IeHCTBUS C PAllMOHATBHBIMU YUCIAMU,
1.2 coyeTasl YCTHbIE U NUCbMEHHbIE NPUEMBI, BBIIOIHATh BBIYMCICHUS C
MppalMOHAIbLHBIMU YU CIIaMU
13 Haxonuth 3HaueHHs cTeNeHEeW ¢ LEeNbIMU IOKa3aTeNsIMU M KOpHEH,
' BBIUYHCIISATh 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUM
14 OKpyrJsTh NE€HCTBUTENBHBIE YHCIIA, BBIITOJIHATH IPUKUIKY PE3yIbTaTa
' BBIYHMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHMSI U HEPABEHCTBA
’1 Pemarp nuHelHble W KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJSIIIMECS K HUM, NpocTeiiue TpoOHO-paliioHaIbHbIE YPaBHEHUS
Pemrate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUH C JIBYMs IIEPEMEHHBIMU
2.2 U CHUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPABHEHUE HE SBISAETCS
JINHENHBIM
Pemate TekcTOBBIE 3a7aun aNreOpanuecKUM CIIOCOOOM C TTOMOIIBIO
2.3 COCTaBJICHUS YPaBHEHMsS WJIM CHCTEMBI JIBYX YPaBHEHMH C ABYMs
NIEpEMEHHBIMU
[IpoBoguTh mpOCTEHMIIME HCCIEIOBAaHUS ypPAaBHEHUH U CHUCTEM
24 ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux

MpeACTaBICHUN (HATpUMEp, YCTaHABIMBATh, UMEET JIU YpPaBHEHUE WU

CUCTEMa ypaBHEHHUH PEIICHUs, €CJTU UMEET, TO CKOJIBKO)




2.5

2.6

Pemate  nMHEHHBIE  HEPABEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,
n300pakaTh pelIeHUE HEPAaBEHCTB HA YMCIOBOM MpPsIMOM, 3alMChIBATH

PEIICHUE C IIOMOIIIBIO CUMBOJIOB

Pemrate cucTeMBl JIMHEHHBIX HCpaBCHCTB, CHCTCMbl HEPABCHCTB,
BKIIIOHAIOME KBaApaTHOC HEPaBCHCTBO, I/1306pa}KaTb pEIICHUC
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpSIMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnons3oBaTh HEpaBCHCTBA ITIpH PEIICHUHU PA3JIMYHBIX 3a1a4

DOyHKIUU

3.1

3.2

3.3

PacrioznaBate  (YHKIMM ~ W3y4eHHBIX  BUAOB.  [loka3bIBaTh
CXEMaTHYECKH PACIIOIOKECHUE Ha KOOPAMHATHOMN TIOCKOCTH rpaduKoB
byukmii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucumMocTH 0T
3Ha4eHUH K03 (PUIIMEHTOB, OIMCHIBATH CBOWCTBA (PYHKITHIA
[Toka3piBaTh  CXEMAaTUYECKH PACIOJIOKEHHE HA  KOOPIMHATHOU
IJIOCKOCTH TpadukoB GyHKuMA Buaa Y = VX, Y = |X| U omuchIBaTh
cBOcTBa (pyHKUIMH

Ctpouth ¥ H300paXkaTh CXEMaTHYECKH TpaduKd KBaJPATUUIHBIX

(GyHKIMH, ONWCHIBATH CBOWMCTBA KBAaAPATHYHBIX (YHKIHMHA IO WX

rpaduxam

3.4

Pacnio3HaBaTh KBaJpaTuuHyi0 (QYHKIMIO TO (opmyie, HNPUBOAUTH
MpUMEpbl KBAaJpAaTUYHBIX (QYHKIUN M3 peaJbHOM JKHU3HM, (PU3MKH,

Tr€OMETPUH

4.1

4.2

4.3

4.4

ApudmeTndeckas 1 TEOMETPUUYECKast IPOTPECCUI

Pacnio3naBath apuMeTHYecKyr0 U T€OMETPUUECKYIO TIPOTPECCHH TPU
pa3HBIX crioco0ax 3agaHus

BoBINONHATE BBIYMCIEHUS C HCMONb30BaHHEM ¢GopMyl N-TO 4YieHa
apuMeTHUYECKO U TeOMETPUUYECKON MPOTrpeccHii, CyMMBI MEPBLIX N
YJICHOB

N300paxaTh 4ieHBl MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAMHATHOMN

TIIIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B

TOM 4YHUCJIC 3aaadyud H3 peanLHoﬁ KHU3HHU (C HUCIIOJIB30BaHHEM




KaJBKYJISITOPA, IU(POBBIX TEXHOJIOTHUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BIYMCIECHUS
11 PanmonanbHple 4Mclla, MppalMOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
' JIECSITUYHBIE IPOOU
MHOXeCTBO ICHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHBIC YUCIa KaK OECKOHEYHbIE
1 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YMCENl U KOOPAUHATHOM NpsAMoil. CpaBHEHHE 1€HCTBUTEIIBHBIX
quces
1.3 Apudmerndeckne IeHCTBHS € ACHCTBUTEIHHBIMHI YHCIAMH
Wsmepenusi, npubmmkenusi, onieHKU. PazMepsl 00bEKTOB OKPYKAIOIIET0 MHUPA,
v JUINTEJIBHOCTh IPOLECCOB B OKpyXkarwomeMm wmupe. ITpubnumxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUN
2 YpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHMS C ONHOM IEPEMEHHON
2.2 JInneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAIUXCS K TUHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHM, CBOIAIINXCS K KBaJPATHBIM
24 buxBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHM TpPETbed H
' 4EeTBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenue npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHeHUI
2.7 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €r0 TpaduK
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUM € ABYMsI IEPEMEHHBIMU
20 Pemenne cucrem IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOU CTEIIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPABHEHUI C ABYMS IEPEMEHHBIMU
2.11 Pemienune TeKCTOBBIX 3aa4 alreOpandeckuM crocoOom




2.12

UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenve mMHENHHBIX HEPABEHCTB C OJTHOW MTEPEMEHHOM

2.14 Pemenue cucreM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOMN

2.15 KBaaparHbie HEpaBeHCTBA

216 ['padmyeckass uHTEprpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' MIEPEMEHHBIMHU
3 DOyHKIHUH

31 Ksanparnunas Qynkuus, e€ rpapuk u cpoiicrBa. Ilapabona, koopAauHATHI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIIbl

3.2 I'paduku dpynkmii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku dpynkimii y=K/X, y = X° u ux cBoicrsa

3.4 I'paduku QyHKIHMIT , 1 UX CBOICTBA
4 UYmcnoBbie MOCIEI0BATEIBHOCTH

i1 Omnpenenenne U crocoObl 3aJaHUsl YUCIIOBBIX MOCJEI0BAaTENILHOCTEH. 3aanue
' MOCIIEI0BATEIFHOCTH PeKYpPpPEeHTHOU (hopMyItoi u ¢popmysioi N-To dieHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMETHUECKOH
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

e ['eomeTrpuueckass mporpeccusi. QPopmynsl N-TO WieHAa T'E€OMETPUYECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

A4 N300paxkeHne uiaeHOB apU(PMETHUECKOM U TIeOMETPUYECKONH Mporpeccuit
' TOYKAMU Ha KOOPAMHATHOW INIOCKOCTHU. JINHEHHBINA U SKCITOHEHIIMAIBHBIA POCT

45 CrnoxHbI€ IPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI0
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh MOHATHAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cB3HBIN rpad, AepeBO, HHUKI, MPUMEHSTh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 3334

u3 Apyrux y‘lC6HBIX npecaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYPaJbHOE YHUCIO, NPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO0, MOAYJIb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Ipo0b, CTaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMETHYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMH: CTENEHb C LEJNBIM IOKa3aTeNeM,
apupMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOUIEH, ajnreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTeneHu
OOJbIlle €IMHMIIBI, YMEHWE BBIMOJHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAXKEHUH U
BBIPAKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIIE C UCHOIb30BaHHEM (OpPMYyT pa3HOCTH KBAApPaTOB U

KBaapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OAHOM NEPEeMEHHOW, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHWH, JTMHEHHbIC HEPAaBEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3aa4 U3 IPYrUuX IPEAMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA IOCJEI0BAaTENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TPEIMETOB U PEATbHON KU3HH

YMeHue pemarts 3a7aud pa3HbIX TUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomM0O, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB PUTYp U PaKkTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLICHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKpY’KarOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C MOMOLIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI JJIA MPEICTABICHUS
JMaHHBIX W pEIIeHUs 3aJa4, B TOM UYHCIE€ W3 JPYTUX YUEOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n HpCO6pa3OBBIBaTL




15

16

nH(popMalnIo, MPEACTABIEHHYIO B TaliWIlaXx M Ha JAUarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHSATHSIMU: CIy4alHBIA OIBIT (CIy4yalHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTb BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHE peIIaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXECHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITHIA B OKPYXKAIOIIEM MHPE W B IKH3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBHIOMpATh MOIXOAAIINA W3Y4EHHBIH METOJ Ui DPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




HNEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI

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

13 Panuonanenple  yMcna. Apu@MmeTHdeckue ONepaluud ¢ PalUOHAIbHBIMU
' YyHClIaMu

14 JeiicTBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- yHuCllaMu

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenbp ¢ nenbM mnokazateneM. CTeleHb C palMOHAJIBHBIM IOKa3aTEJIeM.
. CBoiicTBa CTENEHH

2.3 MHorousnens!

24 Anrebpanueckast 1poOb

”5 ApudpmeTnueckuii  KOpeHb ~ HATypajlbHOW  CTEIEHHU. HeuictBus ¢
' apu(METHUECKUMH KOPHSIMHU HATYpaIbHOH CTETIeHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHUCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Lenbie u apoOGHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPaBEHCTB

3.3 Pemenune TekcTOBLIX 3a1a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbLHOCTEH

4.2 Apudmernueckass U reomerpudeckas mnporpeccun. dopmyna  CIOXKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX CBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKux BeIMYUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIJIS1 YHEHUKA

1. Maremaruka. Anredpa.9 kiacc: 6a3oBblii ypoBeHs: yueOnuk / FO.H. Maxkapsrues, H.I'.
Munatok, K.M. Hemkos, C.b. CyBopoBa. Mocksa : [Ipocsemienue, 2025r.

2. YMK «Marematuka. Anrebpa. 9 kimace»

METOAUYECKUE MATEPUAJIbBI U1 YUUTEJIA
Mepsnsk A.I'. MaTtemaTuka: nporpammsbl: 5—9 kiaccel / A.I'. Mep3msik, B.b. ITononckuii, M.C.
Axup, E.B. byuxko. — 2 u3n., nopad. — M.: IIpocsemenue, 2020r.

byuko E.B. Anrebpa: 9 kmacc: metoamueckoe nocodue / E.B. Bytko, A.I'. Mep3six, B.b.
[Tonouckuit, M.C. SAkup. — M.: Ilpocsemenue, 2021r.

®apkoB A.B. Maremaruueckue onuMnuazabl B mkose : 5-11 kimacesl. M.: Aitpuc-Ilpecc.

OHuuknonenusa mia gerer. T.11 : Marematuka. — M.: ABaHTa+.

Tynbuunckas E.E., Mopakosuu A.I'. Anre6pa. 7-9 kiaccbl. TecTsl uis ydamuxcs
obureobpaszoBarenbHbIx yupexaenuil. ®I'OC — 10-e uzn., crep. — M.: Muemosuna, 2013. — 119
c.
Mep3znsak A.I'. Anrebpa: 9 knacc: PabGouas Terpaas Nel st ydamuxcst 061eo0pa3oBaTesIbHBIX
yupexaenuit / A.I'. Mep3msik, B.b. [Tononckuit, M.C. fxup. — M. : [Ipocemenue, 2022. — 80
C.: WL

Mepansak A.I'. Anrebpa: 9 kimacc: Pabouas tetpanp No2 nmst yuanuxcst o01ieo0pa3oBaTebHBIX
yupexaenuit / A.I'. Mep3nsk, B.b. ITononckuii, M.C. Skup. — M. : [Ipocsemienune, 2022 — 80c.
UL

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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bubmuoreka [IOK https://m.edsoo.ru/8a1410a8

bubnuroreka LIOK https://m.edsoo.ru/7f43736¢

bub6muoreka IIOK https://m.edsoo.ru/7f44516a
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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[eOB IIKOJbHOW MAaTEMaTUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur Ha YpOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHusi «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIIUMNCS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMH Yy4EeOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bekropsy, «JIBmkenus miaockoctu», «IIpeodpazoBanust mogo0ous.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KVIACC

YerwipéxyrosbHukd. [lapamienorpamm, ero npu3sHaku U CBOMCTBA. YacTHBIE
cillyyau MapajjiesorpaMMoB (NMPSAMOYTOJIBHUK, poMO, KBajapar), UX MPU3HAKH U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA W MPHU3HAKHU.
[IpssMoyroJsibHas Tpaneuus.

Meron yaBoenust Mmeauansl. LlenTpanbHas cumMmerpusd. Teopema Daneca u
TEOpEMa O IPOMOPLUHUOHAIIBHBIX OTPE3KaAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt momodus. Ilpusznaku mnomoOus
TpEeyroJbHUKOB. [IpruMeHeHune moqo0ust mpy pelieHny MpakTUYeCKUX 3a/1a4.

CpoiicTBa mmomajaeid reoMmerpudeckux ¢uryp. @opMynbl i TUIOMIAIH
TpPEYroJibHUKA, Mapajienorpamma, pom6a u Tpaneruu. OTHOIIEHHUE IUIONIAIeH
NoJI00HBIX (Uryp.

Brruncnenue niomaaen TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu peunreHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0 yrila NPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30, 45 u 60°.

BrnincanHble M LEHTpAIbHBIE YIVIBL, YTOJl MEXIY KacaTeJbHOM U XOPJOW.
Yrael  Mexay ~XopAaaMd M CEKyIIMMHU. BrnmMcaHHble W ONMCaHHBIC
YEThIPEXYTOJIbHUKHA. B3auMHOE pacmnojiokKeHne ABYyX OKpykHocrei. Kacanue
OoKkpyx)HOCTeH. OOIIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KCHHUSM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEACTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHHEM BaXHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HM JJIsl YCHEIIHOW MpOQecCHOHATBHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeIOBEKa, MPUPOIbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYJIbTYpOW Kak CpelICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3J0pOBOE  IHMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTU4YE€CKUX 3HAHUM IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
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 CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOWU JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JEPUUUTHI COOCTBEHHBIX 3HAHUUA W
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

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

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  TOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH M  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBEISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKITIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIIEN0BATEIbCKUI MHCTPYMEHT I1O3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJUTH IO CaMOCTOSTENbHO COCTABICHHOMY IUIaHY HECJIOXHbBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a1a4U;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, 'PAMOTHO BBIPA’KaThb CBOIO TOYKY 3PCHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoOJIeMBbl, perraeMon 3aJaun, BbICKa3bIBaTh UJIEU, HAICJICHHbIE HA MOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOMPATH (hOpMAT BHICTYILICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOU JEITEIHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBIOIHATH CBOIO YacTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA MHTEJLJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 8 kiacce oOydarOmIMiicss TOJYYHT CIEAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TMEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlIeHUH 3a/1ay.

BnaneTe NoHATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHSTh
X CBOMCTBA NPHU pPELICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
daneca 1 TEOPEMOI O MPOMOPIUUOHATIBHBIX OTPE3KAX, IPUMEHSTh UX JJIS PEIICHUS
MPAKTUYECKUX 33/1a4.

[IpumeHsATh npu3HaKy MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
IpakTUYecKux 3anad. CTpOUTh MaTEMaTUYECKYyH0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnanete DOHATHSMHM CHHYyCa, KOCHMHYca W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [10J1630BaThCsl 3TUMH MOHSTHIMU JUJISI PELICHUS
IIPaKTUYECKUX 3a7a4.

BoruncnsaTte (pa3nuuHbiMU crioco0aMu) IUIOUIalb TPEYroJIbHUKA U IJIOLIaN
MHOTOYTOJIbHBIX ~ (uryp (mosib3ysich, I/i€ HEOOXOAMMO, KaJIbKYJISTOPOM).
[IpuMeHsTh MOoy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yIria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMU) U yIiie MEeXKIy
KacaTeJIbHOM Y XOPJAOU MPU PELIEHUH T€OMETPUUYECKUX 3a1aY.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIME BBIUMCICHUS
C TpPUMEHEHUEM TOJ00US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
N bubmuorexa [JOK
1 4 12 1
CTPIPEXYTOLHIICH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3Kax, MOJ00HBIE 15 1 bubmmorexa LIOK
POTIOPH P > 1A https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB " f/[HOFO OJijHHLIX ¢bur 14 1 bubmmorexa [JOK
eyt a P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX GuUryp
4 Teopema [Iudaropa n Hauana 10 1 bubnnorexka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Bricannsie n
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
. bubmuorexa [JOK
IT 4 1
6 OBTOpCHiE, 0000LICHHE SHAHIH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
I1
1 apvannenorpaMM, CTO HPHSHAKH H 1 https://m.edso0.ru/f9b299d8
CBOICTBa
I1
2 APALICTIOTDANN, ETO HpHEHAKH 1 1 https://m.edsoo.ru/dddcdd25
CBOICTBa
IT
3 APELTETIOTPANIM, ET0 HpHSHati 1 htps://m.edsoo.ru/77fd6d1d
CBOICTBa
YacTtHble cayyau mapaienorpaMMoB
4 (IpsAMOYTOJIBHUK, POMO, KBasIpaT), UX 1 https://m.eds00.ru/94c93461
MIPU3HAKU U CBOMCTBA
YacTtHble cayyau mapaienorpaMMoB
5 (IpsAMOYTOJIBHUK, pOMO, KBaJparT), UX 1 https://m.eds00.ru/51911786
MIPU3HAKH U CBOMCTBA
YacTtHble cayyau napauienorpaMMoB
6 (IpsAMOYTONBHUK, pOMO, KBaJparT), UX 1 https://m.eds00.ru/27256434
MPU3HAKH U CBOHCTBA
7 Tpanenus 1 https://m.edso0o.ru/8ef16498
P
8 aBHOOOKAT H PAMOYTObHas 1 https://m.edsoo.ru/1b7b3ea8
Tpanenuu
P 0
9 ARHODORGEL K EPAMOJEORREES 1 https://m.edsoo.ru/be3cc4dc
Tpanenuu
10 Meron yaBoeHUsI METUAHbI 1 https://m.edso0.ru/987ch6e8



https://m.edsoo.ru/f9b299d8
https://m.edsoo.ru/dddcdd25
https://m.edsoo.ru/77fd6d1d
https://m.edsoo.ru/94c93461
https://m.edsoo.ru/51911786
https://m.edsoo.ru/27256434
https://m.edsoo.ru/8ef16498
https://m.edsoo.ru/1b7b3ea8
https://m.edsoo.ru/be3cc4dc
https://m.edsoo.ru/987cb6e8

11 [lenTpansHas cuMMeTpus 1 https://m.edsoo.ru/9fb2aace
12 ,I,<OHTp O?,H)Haﬂ pa6OTa"HO reme 1 https://m.eds00.ru/144684c5
YeTIpEXyroJbHUKN
13 Teopewa daeca it Teopema o 1 https://m.edsoo.ru/1f164baa
MIPOIMOPLIMOHANIBHBIX OTPE3Kax
14 Cpenusisa TuHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/5caa551b
15 Cpenusig nuHus TPEYroJibHUKA 1 https://m.edso00.ru/27335f97
16 Tpaneuus, €€ cpeaHssa TUHUS 1 https://m.edsoo.ru/e4935643
17 Tpanenus, e€ cpeaHss TUHUS 1 https://m.edsoo.ru/43c7b651
18 [IponopuroHambHBIE OTPE3KH 1 https://m.edso00.ru/4d3cd568
19 [IponoprinoHanbHBIC OTPE3KH 1 https://m.edso00.ru/537cf2b8
20 LleHTp Macc B TpeyroJibHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TonoGHbIE TPEYTrONIBbHUKH 1 https://m.edsoo.ru/de9d4f1f
22 Tpu npusnaia nozoGHs 1 https://m.edsoo.ru/3d9d8817
TPEYroJbHUKOB
T 0
23 bit TpHSHAa HOAODIE 1 https://m.eds00.ru/65d233dd
TPEYTrOJILHUKOB
T
24 PH MpH3HAKA 07100HS 1 https://m.edsoo.ru/2ab3b872
TPEYroJbHUKOB
T
25 PH MpH3HAKA N07100HS 1 https://m.eds00.ru/a87287f2
TPEYroJbHUKOB
IT 0
26 PUMCEISITHE MOZODHA pH pettieiiny 1 https://m.edsoo.ru/4a8cbfdf
MPAaKTUYECKHUX 3a/1a9
K
27 OHTPOIIbHAs paboTa 1o Teme 1 https://m.eds00.ru/f5573351
"ITogoGHBIE TPEYTONBHUKH"
28 CBOMCTEA INIOMALCH 1 https://m.edsoo.ru/dcec5b8c

reOMEeTPHUECKUX PUryp



https://m.edsoo.ru/9fb2aace
https://m.edsoo.ru/144684c5
https://m.edsoo.ru/1f164baa
https://m.edsoo.ru/5caa551b
https://m.edsoo.ru/27335f97
https://m.edsoo.ru/e4935643
https://m.edsoo.ru/43c7b651
https://m.edsoo.ru/4d3cd568
https://m.edsoo.ru/537cf2b8
https://m.edsoo.ru/5cfd32c4
https://m.edsoo.ru/de9d4f1f
https://m.edsoo.ru/3d9d8817
https://m.edsoo.ru/65d233dd
https://m.edsoo.ru/2ab3b872
https://m.edsoo.ru/a87287f2
https://m.edsoo.ru/4a8cbfdf
https://m.edsoo.ru/f5573351
https://m.edsoo.ru/dcec5b8c

@opmyJIbl IS TUIOLIAIN

29 https://m.edsoo.ru/b91f44ea
TPEYroJbHUKA, TapajliejorpaMMa
(6))

30 OPMYJIBL UL Lot https://m.edsoo.ru/d58d8422
TpPEYroJbHUKA, TapauieJorpaMMa
(6))

31 OPMYJIBL UL TLOTHAH https://m.edsoo.ru/d1c6cf5b
TPEYroJbHUKA, TapajliejorpaMMa
(6))

32 OPMYJIBL UL TLIOTHAH https://m.edso00.ru/958e8498
TPEYroJIbHUKA, IapajuieiorpaMma

33 DopMyIIEL 11 IO M https://m.edsoo.ru/2e5a5e9d
TPEYroJbHUKA, TapajuieorpaMma

34 Bhraucnenue Iiomane CloxHex https://m.edsoo.ru/c19ff29c
(uryp
I N

35 flowa i uryp Ha KieTIaToil https://m.edsoo.ru/c67fd599
Oymare

36 [Tnomaau mogoOHBIX Guryp https://m.edsoo.ru/dcle162f

37 [Tnomaau nogo6HBIX GUryp https://m.edsoo.ru/1b83b7d3

38 3anasu ¢ npaKTHIeCKuM https://m.edsoo.ru/7a6abeed
coJiep>KaHueM

39 3anadi ¢ IPaKTHYECKHM https://m.edsoo.ru/elfab379
coJiep>KaHuEM
P

40 crieHme sanat CVHOMOHIHO verona https://m.edsoo.ru/f8fbc711
BCIIOMOTAaTEIbHON [UIOIAAN

41 Kontponras pabora no Teme https://m.edsoo.ru/4247ccd?
"TInomans"

42 Teopewa [ngaropa u c& https://m.edsoo.ru/1de9988f
MIPUMEHEHUE

43 Teopewa Ingaropa n e¢ https://m.edsoo.ru/e8c9529b

MIpUMEHEHNE



https://m.edsoo.ru/b91f44ea
https://m.edsoo.ru/d58d8422
https://m.edsoo.ru/d1c6cf5b
https://m.edsoo.ru/958e8498
https://m.edsoo.ru/2e5a5e9d
https://m.edsoo.ru/c19ff29c
https://m.edsoo.ru/c67fd599
https://m.edsoo.ru/dc1e162f
https://m.edsoo.ru/1b83b7d3
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https://m.edsoo.ru/4247ccd7
https://m.edsoo.ru/1de9988f
https://m.edsoo.ru/e8c9529b

Teopema [Tudaropa u eé

44 https://m.edsoo.ru/da7f91dc
MIPUMEHCHHE

45 Teopewa [naropa u e¢ https://m.edsoo.ru/6a4fd62b
IIPUMEHEHNE
T I1 &

46 copema [Tudaropa n 8 https://m.edso0.ru/398e21a6
MIPUMEHCHHE
OnpeneneHne TPUrOHOMETPHYECKUX
GbyHKIHUI ocTporo yria

47 MPSIMOYTOJIBHOTO TPEYTOJIbHHKA, https://m.eds00.ru/5f57859b
TPUTOHOMETPUYCCKHE COOTHOIICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE
0)

48 CHOBHOC TPHTOHOMETPHTCCKOE https://m.edsoo.ru/3a89df6a
TOXKJIECTBO

49 OcHOBHOC TPHTOHOMETpHHIECKOS https://m.edsoo.ru/12127fcl
TOXIECTBO

50 OCHOBHOE TPHIOHOMETpHHCCKOS https://m.edso0.ru/15d3c665
TOXIECTBO
KonTponbHas padota no teme

51 "Teopema [1udaropa u navyana https://m.edsoo.ru/22adb816
TPUTOHOMETPHUH"
B

52 [THCATTHRIC 1 HeHTpaHHiHe YHIR, . https://m.edsoo.ru/83f3e14d
YTOJI MEXTYy KacaTeIbHON W XOp 0
B

53 TTHCAHHBIC H LCHTP aHLHUHe yrnm,v https://m.edso0.ru/49a5642¢c
yroJl MEXIy KacaTelbHON 1 XOpAoi
B

54 [THCATTHRIC 1 HeHTpaHBHUHe YR, . https://m.edsoo.ru/bec6aabe
yroJl MEXIy KacaTelbHON 1 XOpAoi

55 VYTribl MeXAY XOpJIaMu U CEKYLTUMH https://m.edsoo.ru/d25ba946

56 VYIubl MeXAy XOpJAaMU U CEKYLIUMU https://m.edsoo.ru/85bb8h6e



https://m.edsoo.ru/da7f91dc
https://m.edsoo.ru/6a4fd62b
https://m.edsoo.ru/398e21a6
https://m.edsoo.ru/5f57859b
https://m.edsoo.ru/3a89df6a
https://m.edsoo.ru/12127fc1
https://m.edsoo.ru/15d3c665
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https://m.edsoo.ru/49a5642c
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https://m.edsoo.ru/d25ba946
https://m.edsoo.ru/85bb8b6e

57

Brimcanusie 1 OnMcaHHbIE
YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOICTBa

https://m.edsoo.ru/72d2d56¢

58

BHI/IcaHHLIe H OIIMCAHHBIC
YETBIPEXYTOJIBHUKH, UX IIPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/5d95fale

59

60

61

BoucadHsie U oncaHHbIE
‘-IGTI)IpéXYTOJII)HI/IKI/I, ux HpI/ISHaKI/I nu
CBOMCTBA

HpI/IMeHeHI/Ie CBOMCTB BITMCAHHBIX U
OIITMCaHHBIX I-IeTpréXyl“OJ'H:»HI/IKOB IIpu
PCUICHUU I'COMCTPUUCCKUX 3aaa4d

HpI/IMeHeHI/Ie CBOMCTB BITMCAHHBIX U
OIIMCaHHBIX tIeTI:Ipé)(yl“O.]'II;HI/IKOB IIpu
peuICHUU I'COMCTPUICCKUX 3a1a1

https://m.edso0.ru/857¢578b

https://m.edsoo.ru/c753c21a

https://m.edsoo.ru/77caflad

62

B3anMHOe pacnionoxeHue 1Byx
OKpY’KHOCTEH, 00IIMe KacaTeabHbIE

https://m.edsoo.ru/22357ffa

63

64

Kacanne okpyxHOCTEN

Kontponbnas padota mo teme "Yriasl
B OKpYXHOCTHU. Brincanusie u
OTHMCAaHHBIE YETHIPEXYTOJIbHUKH"

https://m.edsoo.ru/9ddff952

https://m.edsoo.ru/f319755d

65

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHNe 3HAHUI

https://m.edsoo.ru/2359e41e

66

67

[ToBTOpEHNE OCHOBHBIX TOHATHUN K
METOJIOB KypCOB 7 M 8 KJIacCOB,
000011eHe 3HAaHUH

HToroBast KOHTpOJIbHASA paboTa

https://m.edso0.ru/73d61fd9

https://m.edsoo.ru/7482fa88
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[ToBTOpEHNE OCHOBHBIX OHATUN U

68 METOJIOB KypCOB 7 M 8 KJIacCOB, 1 https://m.edsoo.ru/e464967b
0000111eHNE 3HAHUNA
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/e464967b

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KUIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
6 I'eomeTpust
6.1 PacriozHaBaTh OCHOBHBIE BMJIbI UYETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
' M0JIb30BAThCS UX CBOMCTBAMU MPHU PEIICHUU T€OMETPUUECKUX 3314
6. [IpuMeHsTh CBOWCTBA TOYKM IMEPECEUEHHUS MeAHWaH TpPEyroJbHHUKA
' (ueHTpa Macc) B pelIeHUH 3a1a4
Brnagerp noHsiTueM cpeaHeW JMHMM TpPEYroJibHMKa W TpamneluH,
- MPUMEHITh WX CBOICTBa MpH pEIIEHWH TEeOMETPUYECKHX 3ajad.
' ITons3oBatbcst Teopemon Paneca U TEOPEMON O MPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX I PEIlIeHUs] TPAKTHUECKUX 3a7a4
6.4 [IpuMeHsaTh mNpU3HAKM T1MOAOOMS TPEYroJbHUKOB B  PEUICHUU
' reOMEeTPUUYECKUX 3a1a4
[Tonb3oBarbes Teopemoit ludaropa 1id perieHns reoMeTpuueckux 1
65 MpakTU4eckux 3aaad. CTpouTh MaTeMaTUYECKyl0 MOJEIb B
' MIPaKTUYECKUX 3a/layaX, CaMOCTOSATENbHO JENIaTh YEPTEK U HAXOIUTh
COOTBETCTBYIOIINE JJTUHBI
Brnagers moHATHSIMM CUHYCa, KOCHMHYCa M TaHTE€HCAa OCTPOro yria
6.6 MPSIMOYTOJIBHOTO TpEeyrojbHUKA. lloap30BaThCs ITUMHU TNOHATHUAMU
JUISL pellieHus] MPaKTHUECKUX 3aau
Beraucnsate (pa3nuuHbBIME  CrIOCOOAMHU) TUIOMIAL TPEYroJbHUKA |
67 IUTOIIA MHOTOYTOJIBHBIX (uryp (moim3ysach, rie HEo0X0IuMo,
' KalbKynsITopoM). IIpuMeHATh MoiaydeHHblE YMEHHSI B MPAKTHUYECKHX
3aavax
6.8 BrageTts NOHATUAMYU BIMCAHHOTO U LIEHTPAJIIBHOT'O YIUIa, UCIIOJIb30BaTh

TEOpPEMBI O BIMCAHHBIX YIJIaX, yIilax MEeXAy XopAaMu (CEeKyIIUMHU) U




yrie MeXIy KacaTeJIbHOM W XOpAOH Mpu pelIeHUH TeOMETPHUYECKHX

3aaa4
6.9 BJIaI[CTB IIOHATHECM OIIMCAHHOI'O quHpéxyroanI/IKa, MNPpUMCHATH
l CBOMCTBA OITMCAHHOT'O quBIpéXYFOJIBHI/IKa IIpU pCUHICHUH 3aaa4
HpI/IMCHHTB IIOJIYYCHHBIC 3HaHHUA Ha  IPaKTUKE —  CTPOUTH
6.10 MaATCMaTUYCCKUEC MOACIN JId 3aaad peaHBHOﬁ JKU3HU U TIPOBOIHWTH

COOTBETCTBYIOIIME  BBIYUCICHUA C IIPUMCHCHUEM HO,Z[O6I/I$I u

TPUTOHOMETPHH (TIOJB3YSCH, T HEOOXOUMO, KATBKYISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

6 I'eomerpus

6.1 Yereipéxyronpuuku. [lapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyronbHUK, poMO, KBaJpaT, UX MIPU3HAKH U CBOMCTBA

- Tpaneuus, paBHoOOKas Tpanenus, e€ cBoicTBa U npusHaku. [IpsmoyronabHas
' Tparneuus

6.4 Merton yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeOopeMa O MPONOPLMOHATIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

. [MomobOue TpeyrompHUKOB, Kod(hdumuent momodus. [IpusHaku mnOHOOUS
' TpeyrojabHUKOB. [IpuMeHeHne noJo0us pH pelieHUH IPAKTUYECKUX 3a/1a4

67 @opmynbl A7 IUIOIIAAM  TPEYrojbHHKA, Napajuiejorpamma, pomba Hu
' Tpaneuuu

6.8 CpolicTBa miomazeil reomerpuueckux ¢uryp. OTHomeHHe TuIomaneit
. 0JI0OOHBIX GUTYp

6.9 Boruncnenue miomanei TpeyroabHMKOB U MHOTOYIOJIbHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHuu
' MPaKTUYECKHX 3aj1a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJia MNPSMOYTOJbHOTO TpPEYTrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  |pPUrOHOMETPUYECKHE
¢byskun yrinos B 30°, 45° u 60°

6.1 BrnmcanHble W LEHTpanbHBIE YIUIBI, YTOJ MEXAY KacaTelbHOM M XOpIOM.
' VYTIIbl MEXAY XOpIaMU U CEKYLTUMH

6.13 BrnrcanHbIE U ONMCAHHBIE YETHIPEX YT OJIBHUKHI

6.14 B3aumHOoe pacnonoxeHue IByX OKpyxHocTeil. Kacanume oxpyxHOCTEN.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHue OmnepupoBaTh MOHATHSAMHU: MHOXECTBO, IIOJAMHOKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHSTh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33]a4

u3 Apyrux y‘le6HHX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpECMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATypallbHOE YHUCIO, IPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUYHas Opo0b, CTAaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUeCKUd KBaJpaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBaTh IMOHATHUSAMM: CTEIEHb C LEJBIM I0Ka3aTeseM,
apudMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOUIEH, ajnreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTeneHU
OOJIbIlIe €IMHMIIBI, YMEHWE BBIMOJHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIP@XKEHHUI C KOPHSAMH, Pa3I0KEHUE MHOTOWICHA HAa MHOXKXHUTEJH, B
TOM 4HCI€ C UCHONIb30BaHUEM (OpMYT pa3HOCTH KBAJApaToB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHBIC U KBAJpPATHBIC YPABHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHWH, JTMHEHHbIC HEPAaBEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3aa4 U3 APYrux MpeaMETOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAHMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSHCTBA, MIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUTH rpaduKy QPYHKINH, UCIOIB30BATh TPAGUKU IS OIPEICITICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICIOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM 4YMCJIE€ HA MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHMIO  3a/ay,
UCCIIEIOBaTh MOJIYYEHHOE PELIEHUE U OLEHMBATh IIPABJONOA00HOCTh

TOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHU, Ha HAXOXJCHUE T€OMETPUYECKUX BEIMYHUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB PUTYp U PaKkTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moj00HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHUE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPUIO U
nonobue (uryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIjla, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IJIOLIa/ib;
YMEHHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKAroILEeM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuela; YMEHHE NPUMEHATh IpPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MIPOCTPAHCTBEHHbIE (QUIYPBl OT PYKHU, C TOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHNUE BEKTOPA HA YUCIIO, CKASIPHOE IPOU3BEIEHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI I MPEICTABICHUS
JMaHHBIX W pEIIeHUs 3aJa4, B TOM UYHCIE€ W3 JPYTUX YUEOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnMUIBI, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n HpCO6pa3OBBIBaTL




15

16

nH(popMalnIo, MPEACTABIEHHYIO B TaliWIlaXx M Ha JAUarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME paclo3HaBaTh W3MEHYMBBICE BEIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOAUThb BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peuiaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXECHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITHIA B OKPYXKAIOIIEM MHPE W B IKH3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBHIOMpATh MOIXOAAIINA W3Y4EHHBIH METOJ Ui DPELICHUs
3a/la4¥, IPUBOJUTH MPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

1 BCEMHUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTHI, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Panuonanenple  uyMcna. Apu@MmeTudeckue ONepaluud ¢ PalUOHAIbHBIMU
- YyHuClIaMu

14 JelictBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubsnnxKEHHBIE BBIYMCICHUS, NPABUIA OKPYIJEHMS, NPUKHJKA U OLIeHKa
- pe3yibTara BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenb ¢ uenbM mnokazateneM. CTeleHb C palMOHAJIBHBIM IOKa3aTEJIeM.
- CBoiicTBa CTeNEeHH

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

31 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHUCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Lenbie u apoOGHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 33724
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEIbHOCTEH

4.2 Apudmernueckass u reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX
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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[eOB IIKOJbHOW MAaTEMaTUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur Ha YpOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHusi «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIIUMNCS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMH Yy4EeOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bekropsy, «JIBmkenus miaockoctu», «IIpeodpazoBanust mogo0ous.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. DPOPMYJIIBI TPUBEACHHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
PemeHne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. [loqoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBaAPATEe KacaTEIbHOM.

Bektop, amuHa  (MOAylb)  BEKTOpa, COHANpaBICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINlEpallMy HaJ BEKTOpaMmH. Pa3nokeHne BEeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsspHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBBl KOOPAMHATBI HA IIJIOCKOCTH. Y PAaBHEHHUSI NMPSAMON U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUECHUE OKPYKHOCTEW M MPAMBIX. METO KOOPIAMHAT U €r0
IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJBHHMKH. [[nmmHa okpyxHOCcTH. ['pamycHas w
paaviaHHas Mepa yria, BbIYMCIEHHE JJIMH JIyr okpyxHocTeil. [lnmomans kpyra,
CEKTOpPa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTM M BHYTPEHHHUE CHUMMETpUHM (GuUryp (3jeMeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl ydyeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOPOM H
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXACHWH, YMEHHUIO BUJIETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUYECKONM HayKu Kak c(epbl 4YeIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATHUH W OTAbIXa, peryisipHas (¢uznyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, 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 OKpPYXAloUIell cpenapl, IJIaHUPOBAaHUS IOCTYIIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHMU HOBBIX 3HAHWH, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyalUlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHWS U CPaBHEHHUSA, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH M  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, JTAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTebCTBA MaTEeMATHUECKUX YTBEPKICHUHN (MPSAMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BbIIBUIaTh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM Uin chOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPe3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAMANora, OOHApYKHUBATh pa3IM4M€ U CXOJACTBO TMO3HIIMMA, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4ETOM 3aja4 MPE3CHTALUNU U OCOOEHHOCTEH ayIUTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPHUTEPUAM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pEIICHHUS C YYETOM HMMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsT MaTEMaTUYECKOH 3aa4u;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WA HEAOCTIKCHUS LEJH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K koHmy oOyueHus B 9 kiacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C UX
HOMOUIBIO PAa3JIMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYrOJbHUKA («pElIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) ITMHbI
Y YIJIBI JI1s1 HETAOIMYHBIX 3HAUEHUH.

[Tonp30Batbes (hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUN MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3Iu4YHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MpPHU
pELIEHNN T€OMETPUYECKHX 3a1a4.

Brnagete moHATHSMH — NpeoOpa3oBaHHS — MOAO0OMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y TMOJOOHBIX (uryp.
[IpumeHsATh cBoOWCTBa MOAOOMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
pUMEPBI NOJ0OHBIX (PUTYP B OKPY’KAIOIIEM MHPE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHUMAaTh MX T'€OMETPUUECKUA U (DU3HUECKU
CMBICII, MPUMEHATh HUX B PEUIEHUUM TEOMETPUYECKUX U (PU3MYECKHX 3a]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonp30BaTbCd METONOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSATH €ro B
PELICHUH N'€OMETPUUYECKUX U IPAKTUYECKUX 3a]a4.

Bnanets NOHATUSIMM NMPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPYXHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIA]b
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHsATh MOly4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTUYECKUE
MOJENH U1 3a/1a4 PEATBHON KU3HHU U MMPOBOAUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. PelieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3zoBanue nonodbus. Merpuyeckue bubmmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexcropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TIOCKOCTH 9 1 bubmorexa LOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. J{THA
5 05 HOCTH U TJIO yel; b Kpyra 8 8 bubmorexa LOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bubmmoreka IIOK
0 JlBIKeHIA LIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 7 5 but6mmorekxa [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 Onpez[ereHHe TPHTOHOMETPIHCCKHX 1 https://m.edsoo.ru/b3c64e7c
¢bynkuuit yrimos ot 0° go 180°
2 DopmyIbl TpUBEICHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema kocuHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema kocuHyCcOB 1 https://m.eds00.ru/69c32eb3
5) Teopema KOCHHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cunycoB 1 https://m.edsoo.ru/e91ba449
7 Teopema cuHycoB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cunycoB 1 https://m.edsoo.ru/67e612cl
H
9 AXOAVICHIE JUTHH CTOpOH 1 1 https://m.edso00.ru/8bcf3969
BEJIMYMH YIJIOB TPEYTOJIHHUKOB
10 Pemenue TpeyroibHUKOB 1 https://m.edsoo.ru/2f985b58
11 Pemenue TpeyroiabHIUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenue TpeyroiabHIUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenue TpeyroiabHIUKOB 1 https://m.eds00.ru/9557249d
I1
14 PATHACCKOE HPUMEHEITHE TE0peM 1 https://m.edsoo.ru/bdc72chl
CHUHYCOB M KOCUHYCOB
IT
15 PAIFTHHECKOC TIPHMPHCIHE TE0peM 1 https://m.edso00.ru/7197fb99
CHUHYCOB M KOCUHYCOB
16 Kontponbhas pabota mo teme 1 1 https://m.edsoo.ru/e784c943



https://m.edsoo.ru/b3c64e7c
https://m.edsoo.ru/d78de7ad
https://m.edsoo.ru/341bb435
https://m.edsoo.ru/69c32eb3
https://m.edsoo.ru/78cedc87
https://m.edsoo.ru/e91ba449
https://m.edsoo.ru/ffc3c8bd
https://m.edsoo.ru/67e612c1
https://m.edsoo.ru/8bcf3969
https://m.edsoo.ru/2f985b58
https://m.edsoo.ru/d73453dc
https://m.edsoo.ru/9e4e293d
https://m.edsoo.ru/9557249d
https://m.edsoo.ru/bdc72cb1
https://m.edsoo.ru/7197fb99
https://m.edsoo.ru/e784c943

"Pemenue TpeyroabHUKOB"

17

18

[TonsiTHe 0 Mpeodpa3zoBaHUU TTOA00US

CoOOTBETCTBEHHBIE JIEMEHTHI
MOAOOHBIX PUTyp

https://m.edsoo.ru/ebf9323e

https://m.edsoo.ru/b6c9917d

19

20

21

22

23

COOTBETCTBEHHBIE DJIEMEHTEI
oTI00HBIX GUryp

Teopema o npou3BeIeHUN OTPE3KOB
XOpIl, TeopeMa O MPOU3BEICHUN
OTPE3KOB CEKYILUX, TEOpEMaA O
KBaJpaTe KacaTeJIbHOU

Teopema o nmpou3BeIeHUN OTPE3KOB
XOpIl, TeopeMa O MPOU3BEICHUN
OTPE3KOB CEKYILUX, TeOpeMa O
KBaJpaTe KacaTeJIbHOU

Teopema o mpou3BeIeHUN OTPE3KOB
XOpJ1, TEOpEMa O POU3BEICHUU
OTPE3KOB CEKYIUX, TeOpeMa O
KBaJipaTe KacaTeIbHOM

[IpuMeHeHne TeopeM B peleHnn
F€OMETPUYECKHX 3a]1a4

https://m.edsoo.ru/15a8fba3

https://m.edsoo.ru/e4ed2d8e

https://m.edsoo.ru/f22f5b5f

https://m.eds00.ru/834b9462

https://m.edsoo.ru/l1c13d2d7

24

25

26

[IpuMeHeHne TeopeM B peleHnn
r€OMETPUYECKHX 3a/1a4

HpI/IMCHCHI/IC TCOPCM B pCIICHUU
reOMCTPHUICCKUX 3a1a4

KonTponbnas pabora no teme
"ITpeoOpa3oBanue mMoaoousl.
Merpudeckue COOTHOILICHHS B
OKpPY>KHOCTH"

https://m.edsoo.ru/17b7b4d4

https://m.edsoo.ru/af72d448

https://m.edsoo.ru/da5138ee



https://m.edsoo.ru/ebf9323e
https://m.edsoo.ru/b6c9917d
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https://m.edsoo.ru/da5138ee

Omnpenenenne BEKTOPOB.

27 Du3nYecKuil 1 TeOMETPUICCKUI https://m.edso0o.ru/53a4c485
CMBICJI BEKTOPOB
Crnoxxenue aHUE BEKTOPOB,

28 FIOVKCHTHC H BRIAMTAMNE BEKTOPOB https://m.edsoo.ru/d5c¢7dc9e
YMHOKEHUE BEKTOpA HA YUCIIO
C SHHE € BE

29 JIOWCHHE H BEIAMTAMIC BEKTOPOB, https://m.edsoo.ru/5fc8e3ef
YMHO)KEHHE BEKTOpA Ha YUCIIO
C

30 JIOWCHHE H BEIAMTAMIC BEKTOPOB, https://m.edsoo.ru/b66195d4
YMHOXKEHUE BEKTOpa Ha YHCIIO
P

31 A3JIOACHHE BEKTOPA 1O BYM https://m.edsoo.ru/d57fedf3
HEKOJJIMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa https://m.eds00.ru/393e5532
CkaysipHOE TTPOU3BEICHNE BEKTOPOB,

33 €ro MPUMEHEHUE JIJIST HAXOXKICHUS https://m.edsoo.ru/4c2c7ae3
JUTUH U yTJIOB
CkaisipHOE TTPOU3BEICHNE BEKTOPOB,

34 €ro MPUMEHEHHE I HAXOXKJICHUS https://m.edsoo.ru/6e5f3e8d
JJIMH 1 er'IOB
Perienne 3a7a4 ¢ MOMOILBIO

35 A m https://m.edsoo.ru/7788ed68
BEKTOPOB
Peme

36 FIHC 37T € HOMOTIBIO https://m.edsoo.ru/b1d59d28
BEKTOPOB
1T NMCHCHHUC BCKTOPOB IJId PCHICHUA

37 P POB AUIA D https://m.edsoo.ru/8faeee39
3a1a4 pusuKu
KonrtpoasHas padbora mo teme

38 \ P | P https://m.eds00.ru/181256¢h

Bexkropsl
€KapTOBBI KOOPAMHATEI TOUEK Ha
39 Hletap PA https://m.edsoo.ru/6a4cbb6a

IIIIOCKOCTH



https://m.edsoo.ru/53a4c485
https://m.edsoo.ru/d5c7dc9e
https://m.edsoo.ru/5fc8e3ef
https://m.edsoo.ru/b66195d4
https://m.edsoo.ru/d57fedf3
https://m.edsoo.ru/393e5532
https://m.edsoo.ru/4c2c7ae3
https://m.edsoo.ru/6e5f3e8d
https://m.edsoo.ru/7788ed68
https://m.edsoo.ru/b1d59d28
https://m.edsoo.ru/8faeee39
https://m.edsoo.ru/181256cb
https://m.edsoo.ru/6a4cbb6a

40

YpaBHeHHE NpsAMON

https://m.edsoo.ru/cd67f435

41 YpaBHeHue npsaMoi https://m.edsoo.ru/c2723581
42 VYpaBHeHUE OKPYKHOCTH 1 https://m.edsoo.ru/d858d33e
43 Koopuratst Totiex HevpecequM 1 https://m.edsoo.ru/76blbe7d
OKPY>KHOCTH U TIPSIMOii
Metoa KoopAHHAT NPH PELICHUN
44 r€OMETPUUYECKHX 3aJ1ad, 1 https://m.edsoo.ru/2fc365c5
IIPAKTUYECKHX 3a/1a4
Meroa KOOpAUHAT IPH PELICHUN
45 r€OMETPUUYECKHX 3aJ1ad, 1 https://m.edsoo.ru/e12ca595
IIPAKTUYECKUX 3a/1a4
Meroa KOOpAMHAT NPU PELLIEHUHU
46 TreOMETPHUYECKUX 3a7ad, 1 https://m.edsoo.ru/cdca5a96
MPAaKTUYECKHX 3a/1a4
KonTponbHas pabota no teme
47 "JlexapTOBbI KOOPJIMHATHI Ha 1 https://m.edsoo.ru/e254eff4
mockocTu"
48 Ilpasmibibic MHOTOYrobHIKIL, 1 https://m.eds00.ru/5733b6f2
BBIUMCIIEHUE X JIEMEHTOB
49 Yucro wt. JInmvHa OKpy»KHOCTH 1 https://m.edso00.ru/e4371f68
50 Yucno n. J[nHa okpykHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JUIMHa 1yru OKpY>KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Panuannas mepa yria 1 https://m.edso0.ru/d885149f
53 [Inomane kpyra, cekTopa, cerMmeHTa 1 https://m.eds00.ru/984c824c
54 [Tnomane kpyra, cekTopa, CErMeHTa 1 https://m.edsoo.ru/729f9dda
55 [Inomanp kpyra, cekTopa, cermeHTa 1 https://m.edsoo.ru/f76de8ab
56 [TonsaTHE O IBMYXKEHNU IUIOCKOCTH 1 https://m.edsoo.ru/376d67dd



https://m.edsoo.ru/cd67f435
https://m.edsoo.ru/c2723581
https://m.edsoo.ru/d858d33e
https://m.edsoo.ru/76b1be7d
https://m.edsoo.ru/2fc365c5
https://m.edsoo.ru/e12ca595
https://m.edsoo.ru/cdca5a96
https://m.edsoo.ru/e254eff4
https://m.edsoo.ru/5733b6f2
https://m.edsoo.ru/e4371f68
https://m.edsoo.ru/a53cddfa
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https://m.edsoo.ru/984c824c
https://m.edsoo.ru/729f9dda
https://m.edsoo.ru/f76de8ab
https://m.edsoo.ru/376d67dd

57

[TapannenbsHbIi IEPEHOC, TOBOPOT

https://m.edsoo.ru/5e85661a

58
59

[TapannensHbIl TEpEHOC, TOBOPOT

[TapannenpHbIA IEPEHOC, TOBOPOT

https://m.edso0.ru/94431449

https://m.edsoo.ru/2balc265

60

61

[TapannensHbIN IEPEHOC, TOBOPOT

[Ipumenenue NBUKEHUM MpU
pelIeHnu 3a1ad

N e

https://m.edsoo.ru/af48c48e

https://m.edsoo.ru/ff7d8897

62

KonTponbHas padoTa no remam
"[IpaBusIbHBIE MHOTOYTOJIbHUKH.
OxkpyxHOCTb. [|BHKEHUS ITOCKOCTH"

https://m.edsoo.ru/ele8aela

63

64

65

66

67

[ToBTOpeHME, 0000IIECHNE,
cucreMarusanus 3HaHui. Msmepenue
TCOMETPHUYECKUX BEITUIHH.
TpeyroabHUKH

[ToBTOpenue, 06001IeHNE,
CHCTEMaTH3aINsI 3HAaHUH.
[TapannensHbie U
MepHEHIUKYISIPHBIC TIPSIMbIE

[ToBTOpenue, 06001IeHNE,
cUCTeMaTHu3alis 3HAHHH.
OKpYy’>KHOCTb U KpYT.
I'eomeTprueckue nocTpoeHus. Yiibl
B OKPY>KHOCTH

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHui. Brincanneie
Y ONHCAHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

Hrorosas KOHTPOJIbHAsA pa60Ta

https://m.edsoo.ru/72edal63

https://m.edso00.ru/92569f1e

https://m.edsoo.ru/f15718de

https://m.edsoo.ru/5b4988db

https://m.edsoo.ru/f9e5a2db

68

[ToBTOpeHME, 0600MIECHNE,

https://m.edso0.ru/2346d284
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cucTeMaTu3anusd 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

9 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

6

6.1

I'eomeTpus

3HaTh TPUTOHOMETpPUYECKUE (YHKIIMU OCTPHIX YIJIOB, HAXOIUTh C MX
MIOMOILBIO PA3JIMYHBIE 3JIEMEHTHl MPSIMOYIOJIBHOIO TPEYTroJIbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYroiabHUKOB»). Haxomuts (c

IIOMOIIBIO KaJ'II)Ky.HSITOpa) AJIMHBI U yTJIbIL JJIA HEeTAa0INYHBIX 3HAYECHUH

6.2

[Tonw30Batbcs dbopmynamu MPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM ISl HAXOXKIAEHUS COOTHOILICHUM

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIIMNUYNHAMUA

6.3

Hcnons3oBaTe TEOpEMBI CHHYCOB M KOCHUHYCOB JUIsl HAaXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

NPUMCHATH UX ITPU PCIICHUHN TCOMETPHUICCKUX 3a0aY

6.4

Brnagers mnossitusMu npeoOpa3zoBaHUS IMOAOOMS, COOTBETCTBEHHBIX
2JIeMEHTOB MOJ00HBIX ¢uryp. Ilonp3oBaThcst CBOWCTBaAMM MOA0OUS
MIPOU3BOJIBHBIX (UTYp, YMETh BBIYUCIATH JUIMHBI U HAXOAWUTH YIIIBI Y
nofaoOHbIX ¢uryp. [IpuMeHsTh CBOMCTBAa MOAOOHS B MPAKTHYECKUX
3aja4ax. YMeTh NPUBOJUTH MPUMEPHI MOAOOHBIX QuUryp B

OKPY’KaIoIllEM MUpE

6.5

[Tonbp30BaThcss TeOpeMaMH O TIPOU3BEIACHHUH OTPE3KOB XOpA, O

MPOM3BEICHUN OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHON

6.6

ITonp30BaThCA BCKTOpaMH, IIOHUMAThb HX FeOMeTpI/ILIeCKI/Iﬁ n
(bmnqecxnﬁ CMEIC]I, IPUMCHATHL WX B PCHICHUHU T'COMCTPHUYCCKUX H
q)HSquCKI/IX 3aaaq. HpI/IMeHHTL CKaJIApHOC TPOU3BCACHUC BCKTOPOB

I HAXOXKACHHUA UIMH U YTJIOB




Ilonp30BaThCA MCTOAOM KOOpAMHAT Ha IUIOCKOCTHU, IPHUMCHATH Cro B

o pEeLIEHUU TEOMETPUYECKUX U MPAKTUYECKUX 3a7a4
Brnanerp MOHATUSMH — TPaBUJIBHOTO  MHOTOYIOJIBHHMKA,  JIJIMHBI
6.8 OKPY’KHOCTH, [UIMHBl AYI'M OKPY>KHOCTH M paJUMaHHOM Mephl yria,
' YMETh BBIYMCIATH IUIOWAAL Kpyra H ero yactedl. Ilpumensts
MOJTy4YEHHBbIE YMEHHUS B MPAKTUUYECKUX 3a7a4ax
6.9 HaxoauTs ocu v EHTpbl CUMMETPHUH (QUTYD, TPUMEHSTH JABHKEHUS
' IIJIOCKOCTH B IPOCTEUIINX CIydasx
[IpuMeHATh MONy4YeHHBIE 3HAHMS HA IPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJENIH JJIA 3a]ad PEeaJlbHOW JKU3HU U IPOBOJIUTH
6.10 COOTBETCTBYIOIIME BBIUYMCICHUS C NPUMEHEHHUEM TON00MS |

TPUTOHOMETPUYECKHX (QYHKIUN (TMONB3YsCh, TI/A€ HEOOXOAMMO,

KaJIbKYJISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHnc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKeCTBO. POPMYJIbl IPUBEACHHUS
Pemenne tpeyronbHuKOB. Teopema KOCHHYCOB M TeopeMa CUHYCOB. PeieHue
6.2 MPAKTUYECKUX 33/7]ad C MCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpaszoBanue nomodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o npousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB
' CEeKYIIUX, TeopeMa O KBajpaTe KacaTeIbHO
Bekrop,  mnmuHa  (MOAynb)  BEKTOpA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MPOTUBOMNOJOKHO  HANpaBlIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTOopamu. PaznokeHue BekTopa 1o JAByM
HEKOJJINHEAPHBIM BEKTOpaM
6.5 Koopaunats! BekTopa. CkanasipHOE NPOU3BEIACHUE BEKTOPOB, IMPUMEHEHUE JUIsS
' HaXO0X/IEHUS JUIMH U yIJIOB
JlexapTOBBl KOOPJIMHATHI HA TUIOCKOCTU. YPaBHEHMS NPSMOM U OKPYKHOCTH B
6.7 KOOpJMHATaxX, IEPECEUECHNE OKPY)KHOCTEN M MpPsMBIX. MeTOoA KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [TpaBuUIBHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIUMCICHHUE JJIMH AyT
' OKPYKHOCTEMN
6.10 [Tnomane kpyra, ceKTopa, cCerMeHTa
6.11 JIBU>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUM ¢(uryp (3r1eMeHTapHbIe

npencrasienus). [lapamiensuslii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh MOHATHAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMMU:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHSTh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33]a4

u3 Apyrux y‘lC6HBIX npecaMETOB

YMeHue OIICPHUPOBATL MOHATHUAMM: OIIPCACIICHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPalbHOE YHUCIO, IPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUYHas Opo0b, CTAaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apuU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS €  4YHMCIaMH, CpaBHUBATb U
yIOpSAOYMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LENbIM IOKa3aTeNeM,
apudMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTeneHU
OOJIbIlIe €IMHMIIBI, YMEHWE BBIMOJHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4YHCIE C UCHONIB30BaHHWEM (OpMYyT pa3HOCTH KBaJApaToB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHWH, JTMHEHHbIC HEPAaBEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3aa4 U3 IPYrUuX IPEAMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BATh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAUOOJbIIEC W HAUMEHBIIECE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TPEIMETOB U PEATbHON KU3HH

YMeHue pemarts 3a7aud pa3HbIX TUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBHXKEHHE, PaldoTy, ILIEHy TOBAapOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeaunaHa, OMCCEeKTpUca U BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (HaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHHUE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPUIO U
nonobue (uryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLIEHUBATh pa3Mephl MIPEIMETOB U OOBEKTOB B OKpYXKaroILeM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C MOMOLIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPBHI U KOOPAMHATHI JJISI MPEICTABICHUS
JMaHHBIX W pEIIeHUs 3aJa4, B TOM UYHCIE€ W3 JPYTUX YUEOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee W HaMMEHbIee 3HAUECHMs, pa3Max YHUCIOBOTO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n HpCO6pa3OBBIBaTL




15

16

nH(popMalnIo, MPEACTABIEHHYIO B TaliWIlaXx M Ha JAUarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIy4YalHBIA OMNBIT (CIy4alHBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTb BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMH COOBITUSIMU; YMEHHUE pEeIIaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXECHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITHIA B OKPYXKAIOIIEM MHPE W B IKH3HU;
3HAKOMCTBO C TMOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBHIOMpATh MOIXOAAIINA W3Y4EHHBIH METOJ Ui DPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBJICHNE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTHI, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Panuonanenple  uyMcna. Apu@MmeTudeckue ONepaluud ¢ PalUOHAIbHBIMU
- YyHuClIaMu

14 JelictBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenb ¢ uenbM mnokazateneM. CTeleHb C palMOHAJIBHBIM IOKa3aTEJIeM.
- CBoiicTBa CTeNEeHH

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

31 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHUCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Lenbie u apoOGHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 33724
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEIbHOCTEH

4.2 Apudmernueckass u reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX
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5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
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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 CHEIIHON MPO(ECCHOHAIbHON 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.
PaGotas ¢ manHbIMH, OOydarommuecss yd4aTcsi CUMTBIBATh W WHTEPIPETUPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
pPa3MBITIUIATh HaJ (PaKTOpaMH, BBHI3BIBAIOIIMMU HU3MEHUHWBOCTH, U OIICHHBATH HMX
BIIMSIHUE HA PACCMaTPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYUTHBHOE MpEACTaBICHUE O CIy4allHOW W3MEHUYMBOCTU, HCCIIECIOBAHUE
3aKOHOMEPHOCTEM M TEHACHUMN CTAHOBUTCS MOTHUBHUPYIOIIECH OCHOBOM Jid
W3YUYCHUS] TEOPUU BEPOSITHOCTEH. boubllloe 3HAUYEHWE HMEIOT MPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHaTHE BEpPOSATHOCTH BBOAMTCS Kak Mepa IpaBaONoA00Hs CIIy4alHOTo
coopiTus. Ilpm wum3ydeHunm ydeOHOro Kypca oOydaronuecs 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJICHHS  BEpPOSITHOCTEHM B CIIy4alHBIX
HKCIEPUMEHTAX c PaBHOBO3MOXHBIMU 3JIEMEHTAaPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMHU 3aKOHAMHU, MO3BOJISIIOIIMMU CTABUTh U pelIaTh O0Jee CI0KHbBIC
3amauyu. B ydeOHBbI Kypc BXOAST HayaldbHbIE NPEJICTABICHUS O CIIy4ailHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALUSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS U1l PELICHUs 3aJlad, a TaKKe MCMOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX U ONMcaTebHas
CTaTUCTUKA», «BepoarHocThy», «IJeMeHThl KOMOUHATOpUKH», «BBenaeHue B
Teopuio TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHocTh U cTaTucTuka» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 gac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA

8 KVIACC

[TpencraBieHue qaHHBIX B BUIE€ TAOJIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXeCTBO. Omnepauud Haj
MHOX€ECTBaMU: OOBEMHEHHe, INepecedeHue, aonoiaHeHue. CBoiicTBa omeparuii
HaJ MHOXXECTBAMH: IE€PEMECTUTEIBHOE, COYETATEIbHOE, PAaCIpPENEIUTENIBHOE,
BKJItoueHus. lcnonp3oBaHue rpauyeckoro IMpeICTaBICHUs MHOXECTB IS
OIMCaHUs PeaJbHBIX MPOLIECCOB U SIBJICHUMN, IIPU PELLICHUH 3a]a4.

W3mepenne pacceMBaHMs JaHHBIX. J(Mcrepcuss U CTaHJAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

OneMmeHTapHble COOBITHS cilydallHOro omnbiTa. CiyyaiiHble COOBITHS.
BepositHoct  coObITuH. OmNbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coOpiTussMu. CirydaiiHblil BIOOp. CBSI3b MEXK1Y MAJTOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBoHCTBa J€pEBBEB: EOUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXIY UYMCIOM BeplIMH W yucioMm pédep. [Ipasumio
yMHOXeHHUs. Pelienue 3a1a4 ¢ momoIpto rpados.

[IpotuBononoxkueie coObiTusA. Juarpamma Oinepa. OObeauHEeHUE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTus. @DopMyna  CIOXEHUS
BEPOSAATHOCTEW. YCIIOBHAas BepoATHOCTh. [IpaBuno ymHOxkeHus. HesaBucumbie
cobeiTus. IlpencraBneHue skcnepuMeHTa B BHAE JepeBa. PerieHue 3agad Ha
HaXOXKJEHUE BEPOSTHOCTEH C IOMOIIBIO JE€peBa CIYYalHOTO HKCIIEPUMEHTA,
auarpamm Ounepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJISI Pa3BUTUS LMBHIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOIy 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 pedIEKCHUHU, MPU3HAHHUEM 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 IIOCJIEICTBUI IJIs1 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 MPAKTHUECKYIO JeATEIbHOCTb, B TOM YHUCIIE
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, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

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

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABISITh M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPCUNI;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (PakToB, BBICTPAMBATh APTYMEHTAILMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH OOOOIEHUSI M BBIBOJABI MO pe3yJbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MPEACTaBICHUS HMHPOPMALMH U HILIIOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW ¥ WHIWBHyaIbHOU
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT pad0OThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpOBaTb M KOPPEKTHPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHXKCHUS WA HEJAOCTIKCHHS IICIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenus B 8 kJjacce oOydYaromuiics TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIBbTATHI:

W3BnekaTte W mpeoOpa3oBhIBaTh HH(POPMAIIUIO, TPEACTABICHHYIO B BHJC
Ta0JuIl, Juarpamm, rpaduKoB, MPEACTABIISATh JTaHHBIC B BHJE TAOJIUII, TUArpaMm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBID CTATUCTHUYECKUX ITOKa3aTeleh: CpPeHUX
3HAYCHUHN U Mep paccenBaHus (pa3max, JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHECHHE).

HaxoauTh 4acTOTHI YMCJIOBBIX 3HAYEHWI M YaCTOTHI COOBITHII, B TOM YHCIIC
10 pe3yJibTaTaM U3MEepeHUu U HaOJIOICHU.

HaxoauTe BEpOSITHOCTH CIIy4allHBIX COOBITMM B OMBITaX, 3Has BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnons3oBaTh rpaduueckue MOACIH: JEPEBO CIYYAHOTO 3KCIEPUMEHTA,
JrarpaMMebl Ditiepa, ynciaoBas npsimasi.

OnepupoBaTh MOHATUSIMH: MHOXXECTBO, TOJAMHOECTBO, BBINOJHATH
omepalMu  HaJl MHOXECTBaMU: OOBEIUHEHHUE, TIepeceyeHue, JIOMOJTHEHUE,
MEPEUUCIISTH SJIEMEHTHI MHOYKECTB, IPUMEHSTh CBOMCTBAa MHOKECTB.

Hcnons3oBaTh Trpaduyeckoe MpE/ICTaBICHUE MHOXECTB M CBS3EH MEXITy
HUMH JIJISI OIUCAHUS MPOILECCOB U SIBJICHUI, B TOM YHUCJIC MIPU PEIICHUM 3a7a4 U3
JIPYTUX y4eOHBIX IIPEIMETOB U KYPCOB.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
L Hostopetiite kypea 7 kracca 4 https://m.edsoo.ru/7f417fb2
5 OnmcarenpHas craTucTuka. PaccemBanne 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuyaliHOTO COOBITUS 6 1 https:/m.edsoo.ru/7fA17fb2
bu6mmoreka [IOK
° Beezerme B Teophio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
7 O06001enue, cucTeMaTH3alus 3HaHUH 4 2 httns://m.edsoo.ru/7i417fb2
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https://m.edsoo.ru/7f417fb2
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https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
IT .
1 PEACTABIICHHC HAHHBIX 1 https://m.edsoo.ru/flace7d7
OmnucarenbHas CTaTUCTHKA
Cruy4aiinas .C
2 i HSMEHTMBOCTD. L-Peliie 1 https://m.edsoo.ru/5a5b4f73
YUCJI0BOrO Habopa
Crayyaiinbslie co0 . Beposrnoc
3 YHAIHE PITIEL BEPOATHOCTH 1 https://m.edso0.ru/28589731
M 4aCTOTEI
Kiaccuueckue moaenu reopuun
4 BEPOSITHOCTEN: MOHETA U UTPAJIbHAS 1 https://m.edsoo.ru/a9e3f89d
KOCTb
OTKIOHEHUS https://m.edso00.ru/9d8a31f6
6 Jucnepcus unciaoBoro Habopa https://m.edsoo.ru/e53492d9
CranmapTHOE OTKJIOHEHUE YMCIIOBOIO
7 Aap 1 https://m.edsoo.ru/2959dafe
Habopa
JnarpaMMbl paccenBaHUs 1 https://m.edsoo.ru/5e3c3ede
9 MHOkecTBO, MOAMHOKECTBO https://m.edsoo.ru/f5843f2c
Omneparuy HaJ MHOKECTBAMH:
10 o0beAMHEeHHE, TIEpPEeCeUCHHE, 1 https://m.edsoo.ru/cca6d57d
JIOTIOTHEHNE
CaoiicTBa omepanuii HaJl
11 MHOKE€CTBAMHU: IEPEMECTUTENBHOE, 1 https://m.edsoo.ru/f458ad2c

COUCTATCIIbHOC, paCIpEeACIUTCIIbBHOC,



https://m.edsoo.ru/f1ace7d7
https://m.edsoo.ru/5a5b4f73
https://m.edsoo.ru/28589731
https://m.edsoo.ru/a9e3f89d
https://m.edsoo.ru/9d8a31f6
https://m.edsoo.ru/e53492d9
https://m.edsoo.ru/2959dafe
https://m.edsoo.ru/5e3c3ede
https://m.edsoo.ru/f5843f2c
https://m.edsoo.ru/cca6d57d
https://m.edsoo.ru/f458ad2c

BKIIFOUCHU A

12

13

['paduyeckoe mpencraBicHue
MHOECTB

KoHTposbHast pabota 1mo Temam
"Cratuctuka. MHoxecTBa"

https://m.edsoo.ru/4488a88b

https://m.edsoo.ru/celb7a8b

14

DneMeHTapHBIC COOBITHS.
Crny4daiiabie cOOBITHS

https://m.edsoo.ru/bcbebbll

15

16

17

bnaronpustcrBytomue
AJIEeMEHTapHbIEC COOBITHSI.
BepositHOCTH COOBITHIT

bnaronpustcrBytromue
3JIeMEHTapHbIE COOBITHUS.
BepositHoCcTH COOBITHI

OTMBITEI C PAaBHOBO3MOKHBIMHU

3JIEMEHTAPHBIMHU COOBITHUSAMU.
Crnyyaiinslii BEIOOp

https://m.edsoo.ru/96aeeb49

https://m.edsoo.ru/4e9f497f

https://m.edsoo.ru/ac4dddb9

18

OnBITH C pAaBHOBO3MOYKHBIMHU
DIIEMEHTAPHBIMH COOBITUSIMH.
CrnyualiHblii BBIOOD

https://m.edsoo.ru/4cc72775

19

20

[IpakTuueckas pabora "OmnbITh C
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
coObITUAMH"

Hepeso

https://m.edsoo.ru/13dblcd5

https://m.edsoo.ru/a2b7fc4d

21

CBoiicTBa jepeBa: €MIMHCTBEHHOCTh
MyTH, CYIIIECTBOBAHUE BUCSUYEH
BEPIINHBI, CBS3b MEXK]TY YHCIOM
BEPILKH U YucIoM pEdep

https://m.edsoo.ru/c4cc82df

22

[IpaBuiio yMHOXKEHUS

https://m.edso0.ru/29a112f6



https://m.edsoo.ru/4488a88b
https://m.edsoo.ru/ce1b7a8b
https://m.edsoo.ru/bcbe6b11
https://m.edsoo.ru/96aeeb49
https://m.edsoo.ru/4e9f497f
https://m.edsoo.ru/ac4dddb9
https://m.edsoo.ru/4cc72775
https://m.edsoo.ru/13db1cd5
https://m.edsoo.ru/a2b7fc4d
https://m.edsoo.ru/c4cc82df
https://m.edsoo.ru/29a112f6

23 [IpaBuiio yMHOKEHUS https://m.edsoo.ru/77f553d1

24 [IpoTrBOMOI0XKHOE COOBITHE https://m.edso00.ru/491f41c2

25 Jluarpanma Sitrepa. ?GT)eHHHeHHe 1 1 https://m.edso00.ru/6531a83d
nepeceyeHne coobITHI

26 Hecosmecribie CO6HTH;UI' ®opmya 1 https://m.edso0.ru/b855668a
CJIO’KEHUS BEpOATHOCTEH

27 Hecomecribie CO6HTH}3' Popuyra 1 https://m.edsoo.ru/d38f4414
CJIOKEHHSI BEpOSTHOCTEH
[IpaBuiI0 yMHOXEHUS BEPOSATHOCTEM.

28 VYcnoBHas BEpOSITHOCTb. 1 https://m.edso0o.ru/84eb31f7
HezaBucumblie coObITHS
[IpaBuiI0 yMHOXEHUS BEPOSATHOCTEM.

29 YcnoBHAs BEPOSATHOCTb. 1 https://m.edso00.ru/336b3bf4
HesaBucumplie coObITHs

30 Hpencrannerine cyuaiitioro 1 https://m.edsoo.ru/dc59673e
DKCTIEPUMEHTA B BHJIE IEpPEBa

31 Hpenctasnetine cayaitioro 1 https://m.edsoo.ru/be3d2bc3
JKCIIEPUMEHTA B BU/JIE IepEBa
[ToBTOpEeHnue, 06061IEeHNE.

32 [IpencrarieHue naHHBIX. 1 https://m.edsoo.ru/8b65aeae
OnucarenbHas CTAaTHCTUKA

33 [ToBTOpenue, obobmmenue. I'padn 1 https://m.edsoo.ru/e9cad9a7
KonTponpHas pabora mo Temam

34 "Cnyuvaiinble coOBITHS. BeposaTHOCTS. 1 https://m.edsoo.ru/9ec7694d
I'pader"”
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

5

5.1

5.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

BeposiTHOCTB U cTaTuCTHKA

W3Bnekate U mpeoOpa3oBbIBaTh WH(POPMAIIMIO, MPEICTABICHHYIO B
BUje TaOuuIl, auarpaMm, rpadukoB, IPEICTABISATH JAHHBIC B BHIC
TabmuI, AuarpamMmm, rpaduKoB

OmnuceiBaTh JaHHBIE C MOMOILIBIO CTAaTUCTHYECKUX MOKA3aTeINei:
CpeIHUX 3HAYCHUH M Mep paccemBaHus (pa3Max, IHCIEPCHS H

CTaHAApTHOC OTKHOHGHI/IG)

5.3

5.4

5.5

HaxonuTpe 4acTOThl YMCIOBBIX 3HAYEHUH W 4YacTOTHI COOBITHIl, B TOM
YHUCJIE 10 Pe3yJIbTaTaM U3MEPEHUN U HAOJII0ICHHI
Haxomuth BeposTHOCTM CilydallHbIX COOBITMM B ONBITax, 3Has
BEPOSTHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
Wcnonp3oBarh  rpapuueckue  MOJENU:  JIEPEBO  CIIy4allHOTO

OKCIICPUMCHTA, AUarpaMMbl Sﬁnepa, qUCJIOBas npsamMas

5.6

5.7

OHepI/IpOBaTB IHNOHATHUAMU. MHOXCCTBO, INTOAMHOXXCCTBO, BbIIIOJIHATH
ornecpannuu Hajg MHOXKECTBaMHU: 06’I)CJII/IH€HI/I€, MnepeccUcHuc,
JAOMNOJIHCHHUE; IICPCUUCIIATD 9JICMCHTBI MHOKECTB, IIPUMCHATDH CBOMCTBaA

MHOXKCCTB
Hcnons3oBaTh Fpa(l)I/I‘IeCKOC IMPEACTAaBJIICHUEC MHOXCECTB U CBs3EH
MCXKAY HUMH JJIA OIMMCaHUA IIPOUCCCOB U ﬂBHeHI/II\/'I, B TOM 4YHCJIC IIpHU

PCHICHUHU 3a1a4 U3 APYIrux y‘-IC6HLIX npeaAMETOB U KypCOB




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBneHue NaHHBIX B BUJIE TaOJIHUII, TUarpaMm, rpaguKkoB
£ 5 MHOXecTBO, DJIEMEHT MHOXKECTBa, TMOAMHOXKECTBO. Ormnepauuu Haj
' MHO’KECTBaMU: 00bEAMHEHUE, TIepeceueHre, JOMOTHEHUE
5 3 CaoiicTBa onepaiuii HaJ] MHOKECTBAMU: MIePeMECTUTEIbHOE, COUeTaTeNIbHOE,
' pacrpeneuTeNIbHOe, BKIIOUCHUS
= Hcnonp3oBanne rpaduyeckoro MPEACTABICHUS MHOXKECTB ISl ONUCAHHS
' peallbHBIX MPOLIECCOB U SBICHUH, IPH PEIICHUU 3a]1a4.
- W3mepenune paccemBaHusi JaHHBIX. Jlucmepcus W cTaHAApTHOE OTKIOHEHHE
' YHCIOBBIX HA0OpOB. J[narpamma paccemBaHHs
DNleMEHTapHble COOBITUS  ciydailHOro omnbiTa. CiydaiiHble COOBITHS.
£ 6 BepositHocTi  coObiTuii. ONBITEI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coObiTusiMu.  CitydaiiHbiii  BbIOOp. CBs3b MEXIYy MAaJOBEPOATHBIMH U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSIMU B IIPHUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBolicTBa J€peBbEB: E€AMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE
5.7 BUCSYEH BEPUINHBI, CBA3b MEXKY YUCIOM BepIIUH U uncioM pEdep. [Tpasuno
yYMHOXXeHUs1. Penienne 3a1a4 ¢ moMomIsio rpagos
[IpotuBononoxusie coObiTHsA. [uarpamma Ditnepa. OObenuHeHue U
5.8 nepecedeHne coObiTui. HecoBmecTHbie coObITHS. DoOpMmyna CIHOKEHHS
BEPOSATHOCTEN
59 VYcnoBHas BepossTHOCTB. [IpaBmiio ymHokenus. HezaBucrumbie coObITHS
[lpencraBinenne »SKcHepuMEHTa B BHIE JepeBa. Pemenme 3amad  Ha
5.10 HAXO0XJICHUE BEPOSTHOCTEW C TIOMOIIBIO JIepeBa CIy4alHOTO DKCIIEPUMEHTA,

JuarpaMm Ounepa




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATHUSAMU: MHOXECTBO, IOJMHOXECTBO, OIepaluu
HaJl MHOXKECTBAMU; YMEHUE OIEPUPOBATh MOHATUAMU: Trpad, CBSI3HBIN rpad,
JIepeBO, LIUKJI, IPUMEHATh UX IPHU PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMPEACTaBICHWE MHOXECTB JUIs OINUCAHUS  PEaJbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyU4eOHBIX PEAMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, daKCHOMa, TCOpPEMa,
J0Ka3aTCJIbCTBO, YMCHUEC pacCIiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBAThL IMOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHO€ YHCIIO, JIEIMMOCTh HATYPaJIbHBIX YUCEN, TPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOH,
CTAaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHUeCKUi KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjaMy, CpaBHHUBATL W YHOPAAO0YHMBATHL YMUCJIA, MPCACTABJIATL 4YMCJIa HaA
KOOPIMHATHOW MPSAMOM, OKPYIVIATh YHUCIA, YMEHUE JeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTelleM,
apudMeTHUeCKUIl KBapaTHbIM KOPEHb, MHOTOUIEH, ajaredpanydeckas 1poos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHHULbI; YMEHHUE BBIMOJHATH pacuéTel Mo (Gopmysnam, Mpeodpa3oBaHUs
LENbIX, JAPOOHO-PAlMOHAIBHBIX BBIPAXEHUH M BBIPAKEHUH C KOPHSIMH,
pa3I0KEHUE MHOIOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne onepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOM NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHE pellaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JpoOHO-
palMOHAIbHBIE YPABHEHHS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JTMHEHMHBIX
ypaBHEHMI, TMHEHHbIE HEPAaBEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEelIeHUHN 3a1ad U3 JIPYruxX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO NPAMYIO U KOOPAWUHATHYIO IUIOCKOCTbH IS
M300paKeHUs! pelieHnid ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKUHH, HYIA
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,




yObIBaHUsI, HAumOONIbIIee W HaWMEHbINEe 3HA4YCHUs (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAIBLHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPOMOPIHUOHATIBHOCTD,
napaboJa, runepOoia; yMeHHEe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadMKu IS ONPENEJICHUs] CBOWCTB TMPOIIECCOB M 3aBHUCHMOCTEH, IS
pelieHus 3ajad W3 APYruxX y4eOHBIX NPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPAKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIbHOCTh, apudMeTndyecKas
U TEeOMEeTpUYEeCKass MPOrpecCMd; yMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POpMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElICHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JPYIHX YYEOHBIX NPEIMETOB M pPEaTbHOM
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCII€ Ha MPOLEHTHI, IO U
4acTH, JABWXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb IOKYIOK M YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YNpPaBICHUS JIMYHBIMM U  CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBHIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI0I00HOCTh MOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: (Urypa, TOuka, OTPE30K, Mpsmasi, Jyd,
JOMaHasi, Yrojl, MHOTOYIOJIbHHK, TPEYTOJbHHK, paBHOOEAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTONBHBIA TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJBHHUK,
napajiesiorpaMM, poMO, IPSMOYTOJILHUK, KBAIPAT, TPANCIH; OKPYKHOCTb,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYypaMH; yMEHHE
pewmiath 3a7a4M, B TOM YHUCII€ U3 MOBCEJHEBHOM >KM3HM, HAa HAXOXACHUE
reOMETPUUECKUX BEIUYMH C NPUMEHEHHEM HM3Y4YEHHBIX CBOWCTB (GUIyp H
¢dakToB

10

11

12

YMeHue omnepupoBaTh MOHSTHUSIMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IAPAJUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh MHPSIMBIX, YIOJI
MEXy MPSIMBIMH, IEPIEHANKYIISIP, HAKJIIOHHAS, POEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHUE paclo3HaBaTb pPaBEHCTBO, CHUMMETpPHIO U mojolue ¢uryp,
MapaJuIeIbHOCTD U MEPIIEHIUKYIAPHOCTD MPSAMBIX B OKPYKAOILEM MUPE

YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, YTroji (BETHMYMHA
yIila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIbI IEpUMETPA U TUIOIIA I MHOTOYTOTbHUKOB, JITTHHBI OKPY>KHOCTH U
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyibHUKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIOMIAAe

Ymenue  u3zo0pakaTh  Miockue  ¢GUrypsl W MX  KOMOWHAaIuu,
IPOCTPAaHCTBEHHbIE (QUIYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEJCHHE BEKTOpA Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPHI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHUs 3a]ay, B
TOM YHUCJIE U3 IPYTUX Y4EOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJI6I/IKOBBI€ 1 KPYI'OBBIC JUArpaMMBbl,
Ta0JIMIIBI, cpeHee apudMeTnyecKoe, Mearana, HanooJIbIIee U HANMCHBIIICE
3HAYEeHHUs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJICKATh,
MHTEPIPETHPOBATh U MPEOOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIAX ¥ HA JUarpaMmax, OTPaKarollyr0 CBOWCTBAa U XapaKTEPUCTUKU
peanbHBIX TPOIIECCOB W SIBICHHI; YMEHHE pAaclO3HAaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
AKCIEPUMEHT),  3JEMEHTapHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOTO OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHE
HaXOJUThb  BEPOSTHOCTHM  CIy4alHbIX  COOBITUM B OmBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IIpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEAIbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb NPAKTHUUYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITUI B OKpYXAaroIlleM MHUPE W B JKU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3yYEHHBIH METOM JUIsl PELICHUs 3aJauH,
IIPUBOAUTH NPHUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAacIO3HABaTh NPOSBIICHHE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE,
OIMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUA MaTEMaTUKHU KaK HAyKd, IIPUBOJUTH IPUMEPbl MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nensle uncia. [Ipu3Haku eaMMOoCTH LeNbIX Yncell
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEUHbIE MEPUOIUYECKUE
npodu
13 PanmonanbsHele uncia. ApupmeTnyeckue onepanyuy ¢ paloHaIbHbIMU YUCIaMU
1.4 JlelicTBUTENbHBIC YnCia. ApUPMETHIECKHE ONIEPALUH C JeHCTBUTEIFHBIMU YU CIIAMU
15 HpI/IGJIH)Ké}iHHe BBIYUCIICHUSI, TPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalIbHbBIM MoKa3areneM. CBOHCTBa
' CTEINEeHN
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuii KopeHb HAaTypalbHOU creneHd. JleiicTBusl ¢ apuMeTHUECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI
3.9 Llensie w npoOHO-panoOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENLHOCTEH
4.2 Apudmerndaeckas u reomeTpruaecKkas mporpeccu. @opmyina CII0KHBIX POLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiuu. O6aacTe onpeaeneHus u
51 MHOXecTBO 3HaueHuil QpyHkuuu. Hynu ¢ynkuuu. IIpomMexyTkn 3HaKOINOCTOSIHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHMMYMBI (YHKIUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (YHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 Tpeyronbauk




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenune reoMeTpuuecKux BEIUUYUH
7.6 Bexkropsl Ha m10CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuosecTBa
8.5 I'pads
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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUMN, 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
MPOJI0JKEHUS 00pa30BaHUs U JIJIsl yCIEIHON TpodecCUOHATBbHON Kaphephl.

Kaxx11p1i1 4ennoBek NOCTOSIHHO MMPUHUMAET PEIICHHS] HA OCHOBE UMEIOIINXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHYOPMAITUU HEOOXOAUMO B TOM YHCJIE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOy4daronmxcs (yHKIHOHAIbHYIO TPAMOTHOCTb, BKJIIOYAIOIYIO B C€0sl B KAUECTBE
HEOTHEMJIEMOM  COCTABIISIIOUNIE  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOIMX pPEAJIBHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIecTBa M roCyJapcTBa
npuobIaeT oOyyaroumxcs K OOILECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKU pa3BUBAET HABBIKA OpraHU3aluu Tepedopa U mojacuéra yucia
BAPUAHTOB, B TOM YHCJI€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHmaamMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
o0nacTu UHPOPMATUKHU U HUPPOBBIX TeXHOJOTHH. [Ipy M3ydyeHHH CTATUCTUKH U
BEPOATHOCTH OOOTalIalOTCsl MPEACTaBICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTHHE MHpa M METOJaXx €ro HCCielNoBaHUus, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAIBHO 3HAYMMON MH(POPMALIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBMM C JNaHHBIMU LEISIMU B CTPYKTYpE MPOTPaMMbl Yy4eOHOTO
Kypca «BeposTHOCTbh U CTaTHUCTHUKA» OCHOBHOTO OO0IIEro 00pa30BaHUs BbIJIEICHbI
CIIEIyIOLME COAEpKATENbHO-MEeTOANYEeCKEe TuHUM: «lIpencraBieHne NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoATHOCTb», «DJIEMEHThl KOMOMHATOPUKH,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuHun «lIpencraBieHue TaHHBIX U ONMUCATENIbHAS CTATHCTUKA
CIIY’KUT OCHOBOW Juisi (hOPMHpPOBAHHS HABBIKOB pabOThl ¢ WH(OpMarumen: oT
YTEHUSI W WHTEpIpeTanuu WHGOpPMAIlUK, NPEACTAaBIECHHON B TabnmuIax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MpEeACTaBICHHS M aHalld3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTUYECKUX XapaKTePUCTUK CpPEIHUX U PACCEUBAHUS.
PaGotas ¢ manHbIMH, OOydaromuecss yd4aTcsi CUMTBIBATb W WHTEPIPETUPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
pPa3MBITIUIATh HaJ (PaKTOpaMH, BBI3BIBAIOIIMMU HU3MEHUYHMBOCTH, W OIICHHBATH HX
BIIMSIHUE HA PACCMaTPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYUTHBHOE MpEACTaBICHUE O CIy4allHOW W3MEHUYMBOCTU, HCCIIECIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUMN CTAHOBUTCS MOTHBHUPYIOIIECH OCHOBOM Jid
W3YUYEHUS] TEOPUU BEPOSITHOCTEH. boisbllloe 3HAUYEHHE HMEIOT MPaKTUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[ToHaTHE BEpPOSATHOCTH BBOAMTCS Kak Mepa IpaBIONOA00Hs CIIy4alHOTO
coopiTus. Ilpm wum3ydeHunm ydeOHOro Kypca oOydaronuecs 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJIaMU  BBIYUCIICHMSI  BEPOSATHOCTEH B CIIyYalHBIX
HKCIEPUMEHTAX c PaBHOBO3MOXHBIMU 3JIEMEHTAaPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMHU 3aKOHAMHU, MO3BOJISIIOIIMMU CTABUTh U pelIaTh O0Jee CI0KHbBIC
3amauyu. B yudeOHBIN Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALUSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PElIeHUs 3ajay, a TaKkKe HCIOJb30BaHUS B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX U ONMcaTebHas
CTaTUCTUKaA», «BepoaTHocTh», «JeMEHTH KOMOWMHATOpUKH», «BBeneHue B
Teopuio TpadoBy.

Ha u3ydenne yueOHoro kypca «BepositTHocTh U ctatuctuka» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 gac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA

9 KVIACC

[IpeacraBinenre JaHHbBIX B BuAe TaOmUI, AuarpamM, TIpaduKoB,
UHTEpIIpeTalus JaHHbIX. YTeHHEe W MOCTpOeHUE TabJUIl, TuarpaMm, rpaHKoB Mo
pEaIbHBIM JAHHBIM.

[TepectanoBku u akTopuan. CouyeTaHus U YUCIIO COYCTaHUNA. TPEeyrobHUK
[Tackains. Pemienue 3aau ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BeposATHOCTh. CiydailHbIH BBIOOp TOYKH W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'HM OKPYKHOCTH.

HcnbiTanne. Yenex m Heypada. Cepusi MCHBITAHHM 1O MEPBOTO ycrexa.
Cepust ucnbiTanuit bepHymm. BeposTHOCTH COOBITUH B CEpPUM  HUCIBITAHUM
bepnyun.

Crny4dailHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oXujgaHue u aucnepcus. IIpumepsl MaTEMAaTHYECKOTO  OXKUIAHHUS KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JUACTIEPCUS CIyYalHOW BEJIMYUHBI «YHCIIO YCIEXOB B CEPUHU HCIBITAHUU
bepnyum».

[Tonatue o 3akoHe OOJIBIIMX 4ucell. V3MepeHre BEpOSTHOCTEH C MOMOIIBIO
yacToT. Ponib 1 3HaUeHHe 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JCHUW, YMEHUIO BHUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATUH U OTIbIXa, pEryJspHas (Qundeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYE€CKUX 3HAHUM JJIs peuleHus 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
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 CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETCHLIUH U3 OIIbITA IPYTHUX;

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

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIOD  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble ornueckue aAeicTBu:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukany, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TMPSAMBIC U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHuss ydeOHOM 3amaud (CpaBHMBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(bopMyIMpOBaTh BOIPOCHl, (PUKCHPYIOLIME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKkKe BbIJIBUIaTh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTeneM uin chopMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJAY pPELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4ETOM 3aja4 MPE3eHTAMH U OCOOCHHOCTEHN ay/IuTOPHH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUAbl paboOT, JOroBapUBaATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODJAWHHUPOBATH CBOU JECUCTBUS C JPYrMMHU YJE€HAMH KOMAaHJbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoIecca U pe3ysIbTara
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa IESITEIbHOCTH MOCTABICHHOM LEIU U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K koHmy oOyueHus B 9 kiacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekatb u mpeoOpa3oBeIBaTh HHMOPMAILNIO, TMPEICTABICHHYIO B
pa3IMYHBIX MCTOYHMKAaX B BHJIE€ TaONML, OuarpamMm, rpadukoB, MHpPEICTABIATH
JaHHbIE B BUJE TaONHULl, AMarpaMm, rpauKoB.

Pemarp 3amauum opraHu3oBaHHBIM IEepeOOpPOM BapUaHTOB, a TAKXKE C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHII U METOJIOB.

Hcnonp30BaTh ONKCATENbHBIE XApPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauThs 4acTOThl 3HaYEHUM M YaCTOThI COOBITHS, B TOM YHCJIE IOJIB3YSICh
pe3ysnbTaTaMy NPOBEAEHHBIX U3MEPEHHUIN U HAOIIOEHU .

HaxonuTh BEpOSATHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX ONbBITAX, B TOM
YHUCJIE€ B OMNbBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEpUAX
UCIIBITAHUI 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

HNMers mnpencraBieHue O CIy4alHOM BEIWYMHE U O paCIpPEIEIICHUU
BEPOSATHOCTEM.

NMeTp mnpenacTaBieHUE O 3aKOHE OOJIBIIMX YHCENI KaK O IPOSBICHHUH
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosnyecTBO 4acoB JIeKTPOHHbIE
HaunmeHoBaHUE pa3ae/ioB H TEM nu(posBLIe
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
! Tosropenne kypea 8 kacca 4 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
2 DIEMEHTEI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckas BEpOsITHOCTh 4 bubnmorexa LHOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henbrranms bepuyiuin 6 1 https://m.edsoo.ru/7f41a302
N bubmuorexa [JOK
S Crtyualinas BEUIHHA 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 O6odmenme, xonTpoO, 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
aTa nudpoBbIe
Nen/m Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero u3ydyeHusi odOpa3zoBaTejbHbIE
padoTshI padoThI
pecypchl
1 [IpencraBnenue 1aHHBIX 1 https://m.edsoo.ru/42a4612d
2 OnucarenbHas CTAaTUCTUKA 1 https://m.edsoo.ru/9b4b1a39
3 Onepanuu Haj COOBITUIMU 1 https://m.edsoo.ru/635a2c36
4 HezaBucuMocTh COOBITHI 1 https://m.edsoo.ru/5fab7c34
KomM0
5 OMDHHATOPHOE HPaBHIIo 1 https://m.edsoo.ru/223a8499
YMHOXCHHUS
IT . D .
6 CPECTAROBKH. TharTopuar . 1 https://m.edsoo.ru/d7c96eae
CoueraHus U YUCIIO COYETAHUI
7 Tpeyronpuuk [Tackans 1 https://m.edso0.ru/64d64bd2
[TpakTrueckas pabota
"B 2
8 PIAMCIICHHE BEPOATHOCTEH € 1 1 https://m.edso0.ru/8769d19c
UCTIOJIb30BaHNEM KOMOMHATOPHBIX
(GyHKLUH 3JEKTPOHHBIX Ta0nmu"
I'eomeTpuueckas BepOSTHOCTb.
CiyyaliHBIA BBIO
9 i 1OOp TOHIH H3 1 https://m.edsoo.ru/a7ded89b
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA,
U3 JIyTH OKPY>KHOCTH
I'eomeTpuueckas BEepOSTHOCTb.
CiyyaliHbBIA BEIOOD TO
10 i P TORKI 13 1 https://m.edsoo.ru/ed2557f5

(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 AYTU OKPYKHOCTH



https://m.edsoo.ru/42a4612d
https://m.edsoo.ru/9b4b1a39
https://m.edsoo.ru/635a2c36
https://m.edsoo.ru/5fab7c34
https://m.edsoo.ru/223a8499
https://m.edsoo.ru/d7c96eae
https://m.edsoo.ru/64d64bd2
https://m.edsoo.ru/8769d19c
https://m.edsoo.ru/a7ded89b
https://m.edsoo.ru/ed2557f5

11

I'eomeTpuueckast BEpOSITHOCTb.
Ciy4aifHbIN BBIOOP TOYKH U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA,
U3 yTH OKPY>KHOCTH

https://m.edsoo.ru/d7adde63

12

I'eomerpuueckas BEpOSTHOCTb.
Crny4aiinelii BIOOp TOUKH U3
(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 JIyTH OKPYXHOCTH

https://m.eds00.ru/3137f5b8

13

HcneiTanue. Ycnex u Heygaya.
Cepust UCTIBITAHUMN JIO TIEPBOTO
ycnexa

https://m.edso00.ru/8b623593

14

15

16

HcnbiTanue. Ycnex u Heyaaya.
Cepust UCTIBITAHUMN JIO TIEPBOTO
ycrexa

HcnbiTanue. Ycnex u Heyaaya.
Cepus vcTIBITAHUN 10 TIEPBOTO
ycrexa

Hcnbrranus beprymnn.
BepositHOCTH COOBITHIA B cCepuH
ucneITanui bepnyinun

https://m.edsoo.ru/1da9849a

https://m.edsoo.ru/17523e2e

https://m.edsoo.ru/bb7¢97b1

17

Wcnbrranus beprymnn.
BepositHocTH cOOBITHI B cepuu
ucneITaHnuil bepnyim

https://m.edsoo.ru/acf1bd99

18

19

[TpakTnueckas pabota "HcnpiTanus
beprymmn"

CrnyualiHas BeJIMUMHA U
pacrpeneneHue BEposITHOCTEN

https://m.edsoo.ru/2ba6ee3d

https://m.edsoo.ru/6e5al4aa

20

MareMaTnueckoe 0KUIaHue U

https://m.edsoo.ru/9dd13d16



https://m.edsoo.ru/d7adde63
https://m.edsoo.ru/3137f5b8
https://m.edsoo.ru/8b623593
https://m.edsoo.ru/1da9849a
https://m.edsoo.ru/17523e2e
https://m.edsoo.ru/bb7c97b1
https://m.edsoo.ru/acf1bd99
https://m.edsoo.ru/2ba6ee3d
https://m.edsoo.ru/6e5a14aa
https://m.edsoo.ru/9dd13d16

JACTIEPCUS CIYYAHON BETMYNHBI

21

22

HpI/IMepH MaTEeMaTU4ICCKOI o
OKHNJJaHHA KaK TCOPCTHYCCKOIO
CpCAHCIO 3HAUCHU A BCIIMYNHBI

IToHsTHE 0 3aKOHE OOJIBIINX YHCE

https://m.edsoo.ru/4821c52c

https://m.edsoo.ru/7aebh1879

23

H3mepenue BepoATHOCTEHN €
MIOMOUIbIO YaCTOT

https://m.edsoo.ru/7d54c1f3

24

25

HpI/IMeHCHI/Ie 3aK0HAa OOJIBIIMX
YHUCCJI

O0001IeHNEe, CHCTEMAaTA3ALUS
sHanuid. [IpencraBieHne JaHHBIX

https://m.edso0.ru/3e668222

https://m.edsoo.ru/d619222d

26

27

28

29

O0001enne, cucTreMaTH3aIus
3HaHHﬁ. OHI/IcaTeHI)Haﬂ CTaTUuCTHUKA

O00011eH1Ee, CHCTEMAaTA3ALIUS
3HaHuil. [IpeacraBnenne 1aHHBIX.
OmnucarenbHas CTaTUCTHKA

O00011eH1Ee, CHCTEMATA3ALUS
3HaHUH. BeposATHOCTH Ciry4allHOTO
COOBITUS

O06006111EH1E, CUCTEMATU3ALIH
3HaHUHU. BEpOsATHOCTH CiIy4allHOTO
COOBITHUS. DIIEMEHTBI
KOMOWHATOPUKH

https://m.edsoo.ru/6bdd993e

https://m.edsoo.ru/a7fe7df2

https://m.edsoo.ru/lef4clal

https://m.edso0.ru/924a35e9

30

O0001Ienre, cucTeMaTH3aIus
3HAHUHN. DIEMEHTHI
KOMOWHATOPUKH

https://m.edsoo.ru/c3edec93

31

O06006111EH1E, CUCTEMATU3ALIUS
3HAHUH. DJIeMEHTHI

https://m.edso0.ru/3d73363¢



https://m.edsoo.ru/4821c52c
https://m.edsoo.ru/7aeb1879
https://m.edsoo.ru/7d54c1f3
https://m.edsoo.ru/3e668222
https://m.edsoo.ru/d619222d
https://m.edsoo.ru/6bdd993e
https://m.edsoo.ru/a7fe7df2
https://m.edsoo.ru/1ef4c1a1
https://m.edsoo.ru/924a35e9
https://m.edsoo.ru/c3edec93
https://m.edsoo.ru/3d73363e

koMOuHaTopuku. CiaydaiiHbie
BEJINYMHBI M PACTIPE/ICIICHHS

O0001enue, cucTeMaTA3aIus

32 3HaHuil. Ciy4aiiHple BeJTMYMHBI 1 1 https://m.eds00.ru/3856¢8e9
pacrnpenenenus
33 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/d522cc5f
34 O6O6HVIGHHG’ CHCTEMATHSALI 1 https://m.edso0.ru/1712e9el
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/3856c8e9
https://m.edsoo.ru/d522cc5f
https://m.edsoo.ru/1712e9e1

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

9 KIIACC
Koxn .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3BnekaTh W TpeoOpa3oBBIBaTh MHPOPMALHUIO, IMPEICTABICHHYIO B
5.1 pa3NMYHBIX HCTOYHHMKAX B BHJE TaOJWI, IUarpamMm, TpaduKoB,
NIPEJCTABIATH JaHHbIE B BUJIE TaOJIULL, JUarpamMm, rpaukoB
- Pemarp 3a1aun OpraHu30BaHHBIM 11EPEOOPOM BapHAaHTOB, a TAKXKE C
' UCIOJIb30BAHNEM KOMOMHATOPHBIX MIPABUI U METO/I0B
Hcnons3oBare  onmMcarenbHbIE  XapaKTEPUCTUKUA UL MAaCCHBOB
5.3 YUCIIOBBIX JAaHHBIX, B TOM YMCIIE CpPEJHUE 3HA4YECHUS U MEpbI
paccenBaHMs
54 HaxomuTh 4acTOThl 3HaU€HHWH W YAaCTOTHI COOBITUS, B TOM YHCIIE
' MOJIB3YSICh PE3y/IbTaTaMM MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
HaxoauThs BEpOSITHOCTH CllydallHbIX COOBITUH B M3yUEHHBIX OIBITAX, B
- TOM 4YHCJIIE B ONBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
' COOBITHSIMM, B CEpPUAX HCHBITAHWHA /10 MEpPBOro ycrexa, B CEpHsX
ucnbITaHui bepHym
£ 6 HNMers mpencraBiieHHE O CIIy4alHOM BEIMYUHE U O PACIPEEICHUU
' BEPOATHOCTEMN
Hwmetp mpezcTaBieHrne O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIy4alHOM H3MEHYMBOCTM M O POJU 3aKOHa

0O0JIBIINX YKCEN B IPUPOAE U OOLIeCTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBienue AaHHBIX B BUAE TaOJIHI, AMArpaMM, rpaguKOB, HHTEPIPETALIHS
51 naHHbIX. UTeHHEe W MOoCTpoeHHe TabJuIl, JuarpaMm, rpaduKoB IO PeabHBIM
JTAHHBIM
52 [TepecranoBku U hakTopHa
5.3 CoderaHus ¥ YUCIO COYCTAHHM
5.4 Tpeyronpauk [Tackans. Pemenne 3amad ¢ MCnoib30BaHUEM KOMOMHATOPUKH
55 I'eomerpuueckast BeposTHOCTh. CilydailHBI BBIOOp TOYKM W3 (UTYpHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH
5.6 Ucneitanue. Yenex u Heynaya. Cepus UCIIBITAHUH 10 TIEPBOTO ycrexa
57 Cepus ucneitanuii bepaymm. BeposTHOCTH cOOBITUI B CEpPUM HCTIBITAHUN
' bepnynu
5.8 CrnydaiiHasi BeJIMYMHA U paclpe/iesieHne BEpOSTHOCTEN
59 Maremaruueckoe oxugaHue u - gucnepcus. [lpumepsl MaTeMaTHYECKOTO
' OKMJIaHUSI KaK TEOPETHUYECKOTO CPETHEr0 3HAUCHHS BETUIHHBI
510 MaremaTuyeckoe OXHUJIAHWUE M JIUCHEPCUSl CIYyYalHOW BEJIMYHMHBI «YHUCIIO
' YCIEXOB B CEpUHU UCTIbITaHUN bepHymmm»
E 11 [Tonstue o 3akoHe OONBIIKUX uucen. M3MepeHHe BEpOATHOCTEH C TMOMOIIBIO

yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YKCEN B IPUPOJIE U 00I1IeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATHUSAMU: MHOXECTBO, IOJMHOXECTBO, OIepaluu
HaJ MHOXECTBAMHU; YMEHUE ONEePUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LIUKJI, IPUMEHATh UX IPHU PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MPEACTaBIEHWE MHOXKECTB JUIsl ONHCAaHUS pealbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyU4eOHBIX PEAMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIPCACICHHUC, aKCHMOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHUEC pacCIiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMCPbBI W  KOHTPIPUMEPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBAThL IMOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETUMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JIEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOH,
CTAaHJAPTHBIA BHJ YMCIA, PALIMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHUCIIO,
apu@MeTHUeCKUi KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjaMy, CpaBHHUBATL W YyHOpPAAOYMBATH 4YUCIIA, MPEACTABJIATL YMUCIIa Ha
KOOPIMHATHOW MPSAMOM, OKPYIVIATh YHUCIA, YMEHUE JeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BHIYMCICHHI

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTelleM,
apudMeTHUeCKUil KBaApaTHbIM KOPEeHb, MHOTOUWIEH, alredpandeckas Apoob,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHULIbI; YMEHHUE BBINOJIHATH pacuéTel Mo Qopmyiam, npeoOpa3oBaHUs
LENbIX, JAPOOHO-PAlMOHAIBHBIX BBIPAXEHUH M BBIPAKEHUH C KOPHSIMH,
pa3I0KEHUE MHOIOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne onepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOW NEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHE pellaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JpoOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHMI, TMHEHHbIE HEPAaBEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pEelIeHUHN 3a1ad U3 JIPYruxX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO IPSMYIO U KOOPAWUHATHYIO INIOCKOCTBH IS
M300paKeHUs! pelieHnid ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (yHKIMS, rpaduk (yHKIMH, HYITU
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,




yObIBaHUSI, HamOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAIBLHOCT, JIMHEHHAs
byHkuus, KBaapaThuHas (QyHKIUS, oOpaTHas MNPOMOPIMOHAILHOCTH,
napaboJa, runepOoia; yMeHHEe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3ajad W3 APYruxX y4eOHBIX NPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBHCUMOCTH MEXIY BeTUIHMHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIbHOCTh, apudMeTndyecKas
U TEeOMEeTpUYEeCKass MPOrpecCMd; yMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POpMyYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad W3 JAPYIHX YYeOHBIX NMPEIMETOB M pPeajbHOMI
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCII€ Ha MPOLEHTHI, IO U
4acTH, JABMXKEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YNpPaBICHUS JIMYHBIMM U  CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJISATh BBIPAYKEHUS, YPAaBHEHUs, HEPABEHCTBA U
CUCTEMBI IO YCIOBHIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI0I00HOCTh MOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, YroJl, MHOTOYIOJIbHUK, TPEYTOJbHHUK, PpaBHOOCAPEHHBIH W
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTONBHBIA TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJBHHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPAT, TPANCIHs; OKPYKHOCTb,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYypaMH; yMEHHE
pewmiath 3a7a4M, B TOM YHUCII€ U3 MOBCEJHEBHOM >KM3HM, HAa HAXOXACHUE
reOMETPUUECKUX BEIUYMH C NPUMEHEHHEM HM3Y4YEHHBIX CBOWCTB (GUIyp H
¢dakToB

10

11

12

YMeHue omnepupoBaTh MOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IAPAJUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh MHPSIMBIX, YIOJI
MEXy MPSIMBIMH, IEPIEHANKYIISIP, HAKJIIOHHAS, POEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaThb paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
MapaJuIeIbHOCTD U MEPIIEHIUKYIAPHOCTD MPSAMBIX B OKPYKAOILEM MUPE

YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, YTroji (BETHMYMHA
yIila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITBI IEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JITHHBI OKPY>KHOCTH U
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyibHUKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIOMIAAe

Ymenue  u3zoOpakaTb  Miockue GUIypel W UX  KOMOWHAIMH,
IPOCTPAaHCTBEHHbIE (QUIYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEJACHUE BEKTOpa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPHI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHUs 3a]ay, B
TOM YHUCJIE U3 IPYTUX Y4EOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOMKOBEIE U KpPYTOBLIC JUarpaMmbl,
Ta0JIMIIBI, cpeHee apudMeTnyecKoe, Mearana, HanooJIbIIee U HANMCHBIIICE
3HAYEeHHUs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJICKATh,
MHTEPIPETHPOBATh U MPEOOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIAX ¥ HA JUarpaMMmax, OTPaKarollyr0 CBOWCTBA U XapaKTEPUCTUKU
peanbHBIX TPOIIECCOB W SIBICHHI; YMEHHE pAaclO3HAaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
AKCIEPUMEHT),  3JEMEHTapHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOTO OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHE
HaXOJUThb  BEPOSTHOCTHM  CIy4alHbIX  COOBITUM B OmBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IIpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEAIbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb NPAKTHUUYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITUI B OKpYXAaroIlleM MHUPE W B JKU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3yYEHHBIH METOM JUIsl PELICHUs 3aJauH,
IIPUBOAUTH NPHUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAacIO3HABaTh NPOSBIICHHE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE,
OIMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUA MaTEMaTUKHU KaK HAyKd, IIPUBOJUTH IPUMEPbl MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nensle uncia. [Ipu3Haku eaMMOoCTH LeNbIX Yncell
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEUHbIE MEPUOIUYECKUE
npodu
13 PanmonanbsHele uncia. ApupmeTnyeckue onepanyuy ¢ paloHaIbHbIMU YUCIaMU
1.4 JlelicTBUTENbHBIC YnCia. ApUPMETHIECKHE ONIEPALUH C JeHCTBUTEIFHBIMU YU CIIAMU
15 HpI/IGJIH)Ké}iHHe BBIYUCIICHUSI, TPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalIbHbBIM MoKa3areneM. CBOHCTBa
' CTEINEeHN
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuii KopeHb HAaTypalbHOU creneHd. JleiicTBusl ¢ apuMeTHUECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI
3.9 Llensie w npoOHO-panoOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENLHOCTEH
4.2 Apudmerndaeckas u reomeTpruaecKkas mporpeccu. @opmyina CII0KHBIX POLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiuu. O6aacTe onpeaeneHus u
51 MHOXecTBO 3HaueHuil QpyHkuuu. Hynu ¢ynkuuu. IIpomMexyTkn 3HaKOINOCTOSIHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHMMYMBI (YHKIUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (YHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 Tpeyronbauk




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenune reoMeTpuuecKux BEIUUYUH
7.6 Bexkropsl Ha m10CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuosecTBa
8.5 I'pads
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