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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOINIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX JUCIUIUIMH, KAaK €CTeCTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUs 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. Pa3BuTne y o0ydaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIUIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HAYKOM SIBICHUHN U MPOILECCOB
B NpUpPOJIE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIUIS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecleuMBaeT pa3BUTHE YMEHMsI HaOJIOaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00ecreurnBacT pa3BUTHE
JOTHYECKOTO MBINIJICHUS] OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
ananoruto. OOydyeHue  anreOpe  mpeanoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIFHOW  JIEATEIBHOCTH  OOYYarOMIMXCs, TIO3TOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Ausredpa» ajis OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHuU: «Yucnaa ¥ BeIUKCICHUSN», « ANTeOpandecKkue BhIpAKEHUS», «YPaBHCHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJEp)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B TMporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO Maremarudeckoro s3beika. ConaepxaTenbHOW U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «AnreOpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JaNbHEUIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIUXCs
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
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NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOM
JMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y 00YyYaIOIIMXCS
MaTEMaTUYEeCKOro armapara, HeoOXOAUMOTro i pelieHUs 3a7ad MaTeMaTHKU,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusl y4yeOHBIH MaTepuan TPYMIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUH. AJredpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMAaTUKH Kak
A3bIKa JJISI TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeTIeH, OIMHMCAHMUsS TMPOIECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJAJECHUE HABbIKAMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIbHO-TpaUUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KaK BaKHEHIIEH MAaTeMaTH4eCKOW MOJAENIU
JUISL OIMCAHUsS M UCCIIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u odmectBe. M3yueHue marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIEC, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKIJIaJ B (opMupoBaHUE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucma © BBIUHUCICHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha usyuenue yue6HOTO Kypca «Anredpa» orBoautcs 306 dacos: B 7 Kiiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezento).
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COJAEPXAHUE OBYUYEHUA
8 KUIACC

Yuciaa v BIYMCICHUSA

KBagpatHbeiii kopeHb W3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUST HpPAITMOHATBHBIX yucen. CBoWcTBa apuMEeTHIECKIX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YHCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [efiCTBUTENbHBIC YUCIIA.

Crenens ¢ UenbIM NIOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YKCIIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHusl

KBampaTHbiii  TpE€XwieH, pas3loKEHHE KBAJPATHOIO TpPEXWIEHA HA
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOWCTBO ajreOpanveckoi ApoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anreOpandeckux JapoOei.
PanronanbsHbie BRIpaXKEHUS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJgpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienvue ypaBHEHHH, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsl IE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUU C IByMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckuM CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue Qynkmuu. OOnacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynxkumm. YUrenne coicTB dyHKumuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIMINUX PEeaTbHBIE MPOIECCHI.

OYHKIMM, OMUCHIBAIONIME TIPSAMYIHO U OOpaTHYH MPONOPHHUOHAIBHBIC
3aBUCUMOCTH, UX Tpaduku. OyHKuu y = x2, y = x3, y = x, y=|x|. T'paduueckoe
pEUIEHUE YPABHEHUN U CUCTEM YPABHEHUM.
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PannoHanpHble yncia, UppalUOHAIbHbBIE YUCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YHUCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIEC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]ly MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MIPSMOM.

CpaBHeHHME [JIEWCTBUTENIbHBIX 4HCEN, apu(pMETHYeCKue JEHUCTBUS C
JEUCTBUTEILHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXKAIOLIETO MHpA, IUTEIBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnuk€HHOE 3HAYCHHE BEIIMYMHBI, TOUYHOCTh MpUOIKeHus. OKpyTiieHHe
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemeHne ypaBHEHNM, CBOASIIMXCS K IMHEMHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUMN, CBOMSIINXCS K KBaApPaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl perieHust ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HA MHOKHUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHuwe TeKCTOBBIX 3a/1ay
anreOpanyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne CUCTEM BYX YPaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEepHpeTanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

OyHKIMnPYyHKIUHA

KBaapartnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoopauHATHI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH MTapa0OJIBI.

Ipaduxu Gyskmmit: y =kx, y=kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.

YucnoBele  nociaeAoBaTEIbHOCTUUHMCIOBBIE  NMOCAEI0BATEIbHOCTH M
Iporpeccuu

[loHdTHE YMCIIOBOM TMOCIEAOBATEIBHOCTU. 3a/laHUE TIOCJIEI0BATEIIbBHOCTH

/—pe.lgappe.ﬂ;tﬂgﬁ_q;gpwngﬁ_u_q;QpMyqoﬁ n-Tro 4ieHa.
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NOXPMBEMETICIGERAIIAM TEOMETpHUECKas nporpeccur. DopMynbl 7-TO 4ieHa
apHPMEEbI QAFUdMe D ueckoll nporpeccuii, cyMMBI IEPBBIX 71 YJIEHOB.




N300paxkeHne 4IeHOB apu(PMETUYECKON M TEOMETPUUYECKON mporpeccuit
TOYKaMu Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUIHUAIBHBIM POCT.
CI10KHbBI€ IPOLICHTHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA [NPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpaMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM HWHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTM)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEATH3ALUU €TI0
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHHEM BaXXHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30BaHUsl Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIHON MNpodeccruOoHaIbHOM
NESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOECHNUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTMYecKoe BOCTIMTAHNE:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKHM Kak cdepbl UeIOBEUYECKOil
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALINU,
OBITAJICHACM 335IKOM MAaTCMATAKA ¥ MAaTeMAaTHYECKOW KyJbTypOW Kak CpEICTBOM

0 noFHAKHYERTPLABGAReHuem HpLCTeﬁHIPIMH HABBIKAMH HCCJICIOBATEIBCKOMN
Ao RoCH, | | OAMCEIO
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6) ¢usuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHWS B HHTEPECaX CBOErO
3I0pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o K€ IIpaBa APYroro 4ejloBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM JJIs pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenpl, IIAaHUPOBAHMUS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXaIoIEel Cpenbl, OCO3HAHHEM
JI00aIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIEM U MyTeH UX PELICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM CONMAJIBHOM U NMPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTbCA Yy APYTHX JIOJEH, NpUOOpEeTaTb B COBMECTHOW AESATEIBHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHMW, B TOM YHUCIE
(bopMyIMpoBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIE pEIIeHUs] U ACHCTBUA, (OPMYIHPOBATH W OLIEHUBATh PUCKH U
NOCJIECTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUIECKUX
OOBEKTOB, TOHSATHI, OTHOIIEHUH MEXIy MOHATUSAMHU, (HOPMYyIUPOBATH
ONpe/NeNeHUs]  TMOHSTHUH, YCTAaHABIMBATH CYIIECTBEHHBIH  IpPHU3HAK
KJIacCU(pUKALMU, OCHOBAHUA AJii OOOOIIEHHWS M CpaBHEHUS, KpUTEPUU
IPOBOAUMOTIO aHAIIN3a;

BOCHpI/IHI/IMaTB OPMYIIpOBATh M IPEOOpaA3OBLIBATL  CYKIECHUS:
0 ﬂm“" AVEARIKIEAE 1 oTpunpTEeNEHBIE, €IMHWYHBIE, YACTHBIE M OOLIME,
SHEKTPDHH H I'IO.EI'IHCI:-I'D
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BBISIBIIAITH ~ MaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPECUHH;

JIeJIaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIIBHO HECIOXKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaWBaThb aPryMEHTAlUI0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbLCcKue 1eHCTBUA:

UCIIONb30BaTh BOMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITENIBHO COCTABIIEHHOMY IUJIaHY HECJIOXKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOiM;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpPOIEcca, a TaKXKEe BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTHh WH(OpMAIuu, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4H;

BBIOWUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMH, WHOM Trpapukod U HX
KOMOHMHAIUSIMU,

OLIEHUBATh HaAEKHOCTD I/IHcpopMauHH M0 KPUTEPUSM, MPEIIOKECHHBIM

-
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BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LIEJIAIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYECHHbBIN pPe3y/bTarT;

B X0JI€ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BICKa3bIBaTh MU, HAIICJICHHbBIC Ha TIOMCK
pELICHUs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3UIIMM, B
KOPPEKTHOI popme GpopMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
INPEACTABIATh  pPE3YyJbTaTbl  PEIICHHs  3aJadd,  DKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUIYaJIbHOM paboOThl MNpU pPELIEHUH YYEOHBIX MaTeMaTHYECKHX
3ajay;

NPUHUMATh LEJIb COBMECTHOM JE€ATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
0o0CyXIaTh IPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcCyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE HITYpMbl M JpYTU€), BBIIOJHATH CBOK YacTh
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJAThH IUIAH, AJITOPUTM PELIECHUs 33Ja4d (MU €ro
4acTh), BBIOMpATh CIOCOO pPEMICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJIEKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3aJlaud, BHOCUTh KOPPEKTHUBBI B [IESATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;

-
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INPEAMETHBIE PE3YJIBTATBI

K xkoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JAECHCTBUTEIIBHBIX
YuCeJN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh JIeWCTBUTEIIbHbBIE
4yyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumensaTh moHATHE apU(METUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJUMOCTH KaJbKYJATOP, BHIOJIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COAEpKAIMMX KBaJApaTHbIE KOPHU, HCIIOIb3Ys
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJbIX YUCET C MOMOIIBIO JAECATUYHBIX
npo0eit u creneneit yucia 10.

AJuiredOpanyecKue BbIPaKEHUA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM MOKA3aTeJeM, BBIIOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAIUX CTETICHH C LIEIBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOOpPa30BaHMS PANMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI JCUCTBUN HaJl MHOTOUJIEHAMH U aireOpandecKuMu Jpo0sMHu.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIH.

[TpumensTh mpeodpa3oBaHus BRIPAKECHUM JIs pEIICHUS PA3INYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX [IPEIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHEHHS W PALMOHAIBHBIE YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKux mpeacTaBlieHuil (yCTaHaBIUBAaTh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciOBECHON (HOPMYIMPOBKU 3ajauu K €€ anreOpandyeckoi
MOJIEJIA C TIOMOIIBK) COCTABJICHUS YPAaBHECHUSI WIIM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4H MOJYYEHHBIA PE3yJIbTAaT.

[IpUuMEHSTh CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OLICHKH,
pelmaTh JMHEHMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W UX CHUCTEMBI, JABaTh
rpaUYeCKyr0 HWJUTFOCTPAIMI0 MHOKECTBA PEIICHUNA HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

-
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3 nEﬁ‘;ﬁ%ﬁE%’]gﬁ%gﬂﬁ@%ﬁOB&Th (I) HKIIMOHAJIBHBIC ITIOHATHUA MU A3BIK (TepMI/IHBI

CHUMBOJJIMYECKHUE O 3Ha‘I€HI/I$I OIIpCaACIATh 3HAUCHHC (bYHKIII/II/I 10 3HA4YCHHIO

Ceprupurar OE42607FIFEC3O5AZEZCOFFB7CIBEOFZ .
Neicrantened c GPEYMEHTA, QUPEASAT CBOKWCTBA QYHKIMH 1O €€ rpaduKy.
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Ctpouts rpaduKu 3JeMEHTapHBIX (YHKIIUN BUIA!

y=kix,y=x2,y=x3y=[x,y= VX, OIHCHIBATBH CBOWCTBA YHCIOBOM
dbyukIuu 1o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydaromIMiicss TOJNYYHT CIETYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YIOPSAIOUYMBATH PAllMOHAIIBHBIC U UPPAIlMOHATBHBIE YUCIIA.

BeimoHITh  apudMeTHYECKUe JNEUCTBUS C PaAlMOHAIBHBIMUA YHCIIAMH,
codeTrass YCTHbIE M NHUCHBMEHHBIE TMPUEMBI, BBINOJHATH BBIUHCICHUS C
UppalMOHaIbHBIMU YUCIAMU.

Haxomute 3HaueHHWs CTENEHEW C MENbIMU I[OKa3aTels MU H  KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyrJisiTh I€UCTBUTEIBHBIC YHWCJIA, BBINOJIHATh MPUKUAKY PE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiaty JNUHEHBIE W KBaJApaTHbIC YPaBHEHUS, YpaBHEHUS, CBOJSIIUECST K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIBHBIE YPABHEHHS.

Pemate cucremsl ABYX JIMHEMHBIX YPaBHEHUM C JABYMsI NEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJreOpamndeckuM CHocoO0OM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS WU CUCTEMBI JIBYX YPABHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM ypaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHre HEPABEHCTB HAa YMCJIOBOW MPSIMOM, 3alMCBHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiatb  cucTemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIUCHIBATh PEIICHUE C TTIOMOLIBI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUN PA3IUYHBIX 33]1a4.

DyHKIUU

Pacno3naBath (PyHKIMM U3Y4eHHBIX BHJOB. IloKa3pBaThb CXEMaTHYECKU

pacnoyioKeHUe Ha KOOPAMHATHOM TUIOCKOCTU TpadukoB (GYyHKIUN BUOA: y = kx, y

-
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OOKYMEHT NOAMNUCAH

3EALETRD KESGIPIORMCOK) OTTMCHIBATH CBOHCTBA (DYHKITHIA.




Crtpouth U u300paXkaTh CXeMaTUYECKH TpadUKU KBaIpaTHUHBIX (DYHKIIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHI 1O UX TpaduKam.

Pacnio3naBate kBagpaTHUHy0 (QYHKIHUIO 1O (HopMyIie, MPUBOIUTE MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBbIe MOCI€I0BATEILHOCTH M IPOrPecCUH

PacrioznaBath apudMeTHYECKyl0 U TEOMETPUUYECKYIO TMPOTPECCHH MpPH
pa3HbIX Croco0ax 3aaHus.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (OPMYJI N-ro 4ieHa
apu(MeTHYeCKO U reOMeTPUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N YJIEHOB.

N300paxaTh 4YIEHbI IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIWHATHOU
TUTOCKOCTH.

Pemarp 3amaun, cBSi3aHHBIE C YUCIOBBIMH TOCIEIOBATEIBHOCTSIMHU, B TOM
YHCIIe 33/1a4U U3 PeaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, UPPOBBIX
TEXHOJIOTUHA).

-
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KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 4 K 15
ucia v BeruuciaeHus. KBaapaTHbeie KOpHH hitps-//m.cdsoo.ru/7f417af8
’ Yucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
oKasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417at8
4 Anrebpanyeckue BbIpaKEHHUS. 15 | bubnnorexka [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417at8
bu6mmoreka [IOK
7 v .H 12 1
paBHEHUs 1 HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bu6mmoreka [IOK
o .
8 YHKUHH. OCHOBHEIE IOHATHA > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 9
YHKIAH. JHCIIOBBIC GyHKITH https://m.edsoo.ru/7f417af8
10 [ToBTOpEHKE U 0600IIEHHE 6 2 BH6J'IHOTeKa LOK
0 OOKYMEHT NOAMNUCAH https://m.edsoo.ru/7f417af8
HBHIEERSIRECABB%RA® 0B 10 IPOrPAMME 102 6 0
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KounvecTBO yacoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Kourpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| Uucna u Berunciienus. JlelcTBUTENbHEIC 9 bubnuoreka [{OK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 | bubmmoreka [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnorexa [JOK
YPaBHEHHUU https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps//m.cdsoo.ru/Tf419d08
bu6nmorexa LIOK
5 o 16 1
YHIHHH https://m.edsoo.ru/7£419d08
bubmunoreka IIOK
6 4 15 1
MCTTOBBIC HOCHCHOBATEILHOCTH https://m.edso0.ru/7£419d08
7 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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8 KVIACC

-

KoJunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Kontpoabusie IIpakTuuyeckue A p
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 KBanpartHblii KOpeHb U3 YHCIIa 1 https://m.edsoo.ru/7f566b24
Ilonsarue 00 upparoOHAIILHOM
2 ppatt 1 https://m.edsoo.ru/72ac855b
YHCIE
€CSITUYHBIE TPUOIMKEHUS
3 A p 1 https://m.edsoo.ru/da8989ce
HPPAIIMOHATIBHBIX YHCET
€CSITUYHBIE TPUOIMIKEHUS
4 A p 1 https://m.edsoo.ru/fc4af857
HPPALMOHATIBHBIX YHCEN
JleicTBUTENbHBIE YKCTIA 1 https://m.edsoo.ru/alddbeae
CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1 https://m.edsoo.ru/637a2172
7 CpaBHeHHE IEWCTBUTEIIBHBIX YHCEIT 1 https://m.edsoo.ru/d537dbaf
ApndmMeTrnuecKi KBaapaTHLIN
8 prd AP 1 https://m.edsoo.ru/9d8ebe6f
KOpEHb
9 VYpaBHeHue BUa X* = a 1 https://m.edsoo.ru/c22abcca
CsoiicTBa a eTHYeC
10 BOHCTBA apudm T\I,/I HecKux 1 https://m.edsoo.ru/78ffac69
KBaJPAaTHBIX KOPHEH
CBolicTBa apu(PMETHUECKUX
11 pud . 1 https://m.edsoo.ru/6af3fa69
KBaJPAaTHBIX KOPHEH
[IpeobpazoBaHme YUCITOBBIX
12 BBIpaKCHUU COﬁe sKaIux B 1 https://m.edso0o0.ru/39¢73255
OOKYMEHT NOAMUC
anexk TPAHABATHB RN 0
IIpeoOpa3oBanme YUCIIO
CepTudmkar DE£12163}?F'IFECBBSHE EBBDFFUE?I{{:I&IEE%%EH BhIX 1 https://m.edsoo.ru/ac98bbb1
LencteuTenes ¢ 05.02.2026 BPHKCHLY, CONCPXKAIINX
Bnapeney KyHuy Mana KDpeegHa
Py

A



https://m.edsoo.ru/7f566b24
https://m.edsoo.ru/72ac855b
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https://m.edsoo.ru/fc4af857
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KBaJIpaTHbIE KOPHU

[IpeobpazoBaHre YUCITOBBIX
14 BBIPAYKEHH, COJIEPKAILUX
KBaJpaTHbIC KOPHU

[IpeobpazoBaHre YUCITOBBIX
15 BBIPAYKECHMI, COJIepIKaIUX
KBaJpaTHbIC KOPHU

16 CTeleHs C LeNbIM ITI0Ka3aTeaeM

https://m.edsoo.ru/f87ee32a

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

https://m.edsoo.ru/a59837el

CrangapTHas 3allUCh YUCIA.
PazMepbl 00BbEKTOB OKPYKAIOLIETO
Mupa (0T 3IEMEHTapPHBIX YaCTHIL JI0

17 6 ) https://m.edsoo.ru/928ecd9f
KOCMHUYECKUX 00BEKTOB),
JUIUTEIIBHOCTD MTPOLIECCOB B
OKpY’KarollleM MHUpE
CBOICTBA CTEIIEHU C L[EJIBIM

18 H https://m.edsoo.ru/45fec448
IoKa3aTrejieM
CBoiicTBa CTENEHU C LIETBIM

19 H https://m.edsoo.ru/44{84bfd
OoKa3arejieM
CBOICTBA CTEIIEHH C I[EJIBIM

20 i hitps://m.edsoo.ru/13da6ffS
OKa3arejieM
CBOJICTBA CTEIIEHHU C LIEJIBIM

21 I https://m.edsoo.ru/a444ce3e
IoKa3arejieM
CBoiicTBa CTENEHU C LIETBIM

22 H https://m.edsoo.ru/345e1638
OKa3arejieEM

< 23 KBanparHeiT TPEXIWIEH ~ https://m.edsoo.ru/baldf7ec

e

https://m.edsoo.ru/bdd9be79

0 24 BOKYMEHTASAI G ren

INEKT LiriHU‘FI n IU MACKLHD
aSHO)KeHI/Ie KBaaApaTHOT O

https://m.edsoo.ru/6ec17678

CepTugurar DEdlgﬁ%?F’lFEi‘B aFﬁg(MEE%&TeHH
1= I"l.l‘\.
(== A .{..’

OedcteuTened ¢ 05.02.2026 no 0%
Bnapeney KyHuy Mana KDpeegHa
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https://m.edsoo.ru/f87ee32a
https://m.edsoo.ru/32593c7e
https://m.edsoo.ru/a59837e1
https://m.edsoo.ru/928ecd9f
https://m.edsoo.ru/45fec448
https://m.edsoo.ru/44f84bfd
https://m.edsoo.ru/13da6ff5
https://m.edsoo.ru/a444ce3e
https://m.edsoo.ru/345e1638
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Pasnoxxenune kBaapaTHoro

U JeTieHue anredpandeckux apooeit

26 . https://m.edsoo.ru/5e6567¢eb
TpEXUJIeHa HA MHOXHUTEIU
KonrponsHas pabora mo remam

27 "KBanparnsle kopHu. CTeneHu. https://m.edsoo.ru/c724d7e4
KBanpatuslii TpexusneH"

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

29 MEPEMEHHBIX, BXOAIINX B https://m.edsoo.ru/3ccca98f
anrebpanvecKue BoIPasKeHUs
JonycTuMeble 3HaUEHUS

30 MePEMEHHBIX, BXO/ISIINX B https://m.edsoo.ru/b92452fd
anredpanvecKue BbIPAKEHUs
OcCHOBHOE CBOWCTBO

31 . https://m.edsoo.ru/7a7818ed
anredpanveckoi qpoou

32 Coxparienue 1pobeit https://m.edsoo.ru/33ee19b8

33 Cokpaienue apooei https://m.edsoo.ru/3d585¢35

34 Coxparienue apooeit https://m.edsoo.ru/b7286a26
CrnoxxeHue, BBIYUTAHUE, YMHOKEHUE

35 . https://m.edsoo.ru/b7¢5738b
U JISNICHHE alreOpandeckux apooei
CnoxxeHue, BBIYUTAHUE, YMHOKEHUE

36 y . https://m.edsoo.ru/fa626af5
U JeTieHue anredpandeckux apooeit
CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE

37 4 https://m.edsoo.ru/67e3478

')
@0

CrnoxxeHue, BBIYMUTAaHNUE, YMHOKEHUE

-

o

Ceptugurar OEL
OeAcTerTenaH ¢

¥ JIeTIeHNe anTeOpandecknx apooeit

P

https://m.edsoo.ru/8d61236¢

OOKYMEHT [IOANWUCAH 5
3311EKTP§?§?—?8§P FitivE BppaikeHul,

12607F1FE(
05.02.2026

C385AZE3COFFB/CIBEOFZ

COACPpIKAIINUX anre6panqecxne

2027

https://m.edsoo.ru/82ac3492
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https://m.edsoo.ru/5e6567eb
https://m.edsoo.ru/c724d7e4
https://m.edsoo.ru/ec8fa983
https://m.edsoo.ru/3ccca98f
https://m.edsoo.ru/b92452fd
https://m.edsoo.ru/7a7818ed
https://m.edsoo.ru/33ee19b8
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[IpeoOpa3oBaHue BEIpaKEHUH,
40 coJiepKalIux ajareopanvyecKue https://m.edsoo.ru/51ae3ad 1
npodu
[IpeoOpazoBaHue BEIpaKEHUH,
41 COJIEpIKalINX anredpandecKue https://m.edsoo.ru/d4adbf39
apobu
KontposbHas paboTa mo teme
42 " " https://m.edsoo.ru/edadel 6d
Anrebpanueckas 1poob
43 KBagparnoe ypaBHeHHE https://m.edsoo.ru/aaSbeeca
44 Henonnoe kBagparHoe ypaBHEeHUE https://m.edsoo.ru/ba7¢2494
45 HemnonHoe kBagpaTtHOE ypaBHEHUE https://m.edsoo.ru/7739d625
dopmyiia KOpHER KBagpaTHOI'O
46 PMY p P https://m.edsoo.ru/f3¢232a6
ypaBHEHUS
dopmyira KOpHEH KBagpaTHOI'O
47 pMY p AP https://m.edsoo.ru/1b454bfe
ypaBHEHUS
dopmyiza KOpHEH KBagpaTHOI'O
48 pMY p AP https://m.edsoo.ru/5b12b5ea
YpaBHEHUS
49 Teopema Buera https://m.edsoo.ru/fadfb6as
50 Teopema Buera https://m.edsoo.ru/f9a2b6 1 f
Pemenne ypaBHEHUM, CBOIAIIUXCS K
51 P S hitps://m.cds0o.ru/673692a2
KBaJpPaTHBIM
Pemenue ypaBHEHUM, CBOASAIIUXCSA K
52 yp e https://m.edsoo.ru/aaa9bcda
KBaJPaTHBIM
IIpocrteiimme gpoOHO-
e 53 D AP = https://m.edsoo.ru/67772¢e31
alMOHAILHEIE XR?.BH@HI/I}I
0 AOKYMEHT NOAMNCAH
SATEKTPOMRRSTF FIOTTIRBHO- hitps://m.edsoo.ru/29¢268ed
L g)aL[)I/IOHaJIBHBIe YPaBHCHHS
Ceprugurar OE42607FIFECIBSALEZCOFFB/CIBEDRZ
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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https://m.edsoo.ru/51ae3ad1
https://m.edsoo.ru/d4adbf39
https://m.edsoo.ru/eda4e16d
https://m.edsoo.ru/aa5beeca
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55

Pemenue TEKCTOBBIX 3a/1a4 C

MTOMOMUIBIO KBaJIPAaTHBIX YpaBHEHUN

https://m.edsoo.ru/cf84dc92

56

57

Pemienue TEKCTOBBIX 3a/1a4 C

KonTponbhas pabota no teme
"KBanparusie ypaBHeHUs"

IIOMOILBIO KBAIPATHBIX YPABHEHUHN

https://m.edsoo.ru/feb686c8

https://m.edsoo.ru/b7blad5f

58

JIuHenHoe ypaBHEHHE C IByMS
MIePEMEHHBIMH, ero rpaduK,
MIpUMEpPHI PEIICHUs YPaBHEHUN B
LEBIX YUCITaX

https://m.edsoo.ru/ae677ab5

59

JInHeHoe ypaBHEHHE C IByMS
MEPEMEHHBIMH, €T0 rpaduK,
MPUMEPHI pellIeHUs] YpaBHEHUH B
LEJIBIX YHCIIaX

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

60

JInHeliHOe ypaBHEHME C 1BYyMs
MIEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pElIeHNs YpaBHEHUN B
LENBIX YUCIIAX

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

61

62

Pemenne cucreM nByX JIMHEWHBIX

Pemenue cucrem ABYX JIMHEWHBIX

YPaBHEHUH € JBYMS IEPEMEHHBIMU

ypaBHEHUH C IByMs IEPEMEHHBIMU

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

https://m.edsoo.ru/de6ed3f1

63

Pemrenne cucreM nByX TMHEWHBIX

yYpaBHEHUH C IByMs IEPEMEHHBIMU

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

TINAQNT T INQIITAIITICO ~yxamng

-

o

64 oK
ANEKT

lelJVl\JPDl PULL[\./HIIII CITUTVIVE -\\
Y MEFITHBHHRAABHCHUH C TBYNis
POHHOINGAMACHIO

https://m.edsoo.ru/5d426¢5d

Ceptugurar OEL

| 60 7F 1FEC 39 pEMePBE PETIIe BESFCUCTEM

https://m.edsoo.ru/1c257f64
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A



https://m.edsoo.ru/cf84dc92
https://m.edsoo.ru/feb686c8
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HEJIMHEHHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

I'paduueckas MHTEpIIpETAIIS
YpaBHEHHUSI C ABYMS IEPEMEHHBIMU U

66 g N 1 https://m.edsoo.ru/275e¢59¢2
CUCTEM JIMHEHHBIX YPaBHCHHI C
JBYMsI IEPEMEHHBIMU
I'padmueckas HHTEpIIPETALINS
aBHEHMUSA C IBYMS [IEPEMEHHBIMU U
67 yp ABYM p 1 https://m.edsoo.ru/7e32c719

CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMHU

Perienue TeKCTOBBIX 3a7a4 C
68 . 1 https://m.edsoo.ru/2bee62fc
MOMOIIIBIO CUCTEM YPaBHEHU I

Perienne TeKCTOBBIX 3a/1a4 C
69 . 1 https://m.edsoo.ru/adee3336
MTOMOIIIBIO CUCTEM YPaBHEHHIA

Pemrenne TeKCTOBBIX 3a7a4 C
70 . 1 https://m.edsoo.ru/c425b3ed
MTOMOIIIBIO CUCTEM YPABHCHHIMA

YuciaoBsie HCEPAaBCHCTBA U UX

71 . 1 https://m.edsoo.ru/ab935797
CBOMCTBa
HucnoBble HEPABEHCTBA U UX
72 . 1 https://m.edsoo.ru/2a95bc36
CBOMCTBa
73 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON 1 https://m.edsoo.ru/f7daadSb
JInHeWHbIC HEPABEHCT I
74 oep Ba € OfHon 1 https:/m.edsoo.ru/1b31351¢
MEPEeMEHHON U UX pelIeHHE
JIuHeiHbIe HEpaBEHCTBA C OJJHON
75 . 1 https://m.edsoo.ru/9e34ec7d
FE TIEPEMEHHON W WX PEIEHAT
o gl el B ersa o ol 1 https://m.edsoo.ru/e3b5 1845
s://m.edsoo.ru/e
NEKTPORBQR IIRAMER Anenme .
Cepympnxar UE“ﬁﬂ?FLFEEB@ﬁ&E@ﬁ%F _ﬁﬁfl@iﬂ?ﬁﬁ%{epaBeHm BC 1 https://m.edsoo.ru/f4c88c54

OercteuTened ¢ 05.02.2026 no 01.05.2027
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https://m.edsoo.ru/275e59c2
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OJIHOM IIEPEMEHHOM U UX pelIcHUE

CucrteMbl TMHEUHBIX HEPABEHCTB C

-

78 . . https://m.edsoo.ru/571a8b2¢c
OJTHO MEePEeMEHHOMN U MX PEIICHHE
CucTeMbl TMHEHHBIX HEPABEHCTB C
79 . . https://m.eds00.ru/99b83365
OJTHOM MepeMEeHHOMN U UX pelICHHE
N300pakeHne pereHns TMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/aeal2984
YUCJIOBOM MPSAMOM
N300pakeHne pemeHns TMHEHHOTO
81 HEPABEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/57565dd5
YUCIIOBOM MPSAMOU
KonTponbHas pabota no Temam
82 "HepasenctBa. CucreMbl https://m.edsoo.ru/6a53b46e
ypaBHEHHH"
83 [Tonarue QpyHKIUU https://m.edsoo.ru/6a7caeab
OO6nacTh ornpeneaeHus: 1 MHOXKECTBO
84 . pea https://m.edsoo.ru/1b9bcdef
3HaYeHUHN PYHKIHNH
85 CrniocoObI 3a1anust PyHKIHIA https://m.edsoo.ru/bc3f786e
86 I'paduk dyaxmmm https://m.edsoo.ru/df9eb637
CBoiicTBa KIMH, UX
87 Pynru https://m.edsoo.ru/f27b961d
oToOpaxxeHue Ha Trpaduke
UreHue u moctpoeHue rpadukoB
88 N p pad https://m.edsoo.ru/88a699%¢e
byHKIHII
ITpumeps! rpadukoB KITUH,
S PHMCpEI rpag Pynku https://m.eds00.ru/296¢3ec9
OTPaXKAONINX PeabHbIE TPOIISECHI
0 OOKYMEHT ﬁpﬂf‘éﬁﬁﬂﬂi&
anEKTPoﬁﬂﬁﬁ PHIE By M NpAMYyto
90 1 00paTHYIO IPOIOPLHUOHATIHHEIE https://m.edsoo.ru/b2e6c3fd
Ceprudpukar OE42607/FIFECI85A2EICOFFB/CIBECQF2
Oerctevtened ¢ 05.02.2026 SO EEMAcTH, HX rpa(bmq/l
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91

I'unep6ona

https://m.edsoo.ru/c7cd25d2

92
93

I'unep6ona

I'padux Gpynkum y = x?

https://m.edsoo.ru/ea41995¢c
https://m.edsoo.ru/2bf8459¢

94

95

96

97

Oyukmuu y =x2,y =x3, y=Vx,y =
[x|; Tpaduueckoe peuienue
YPAaBHEHUN U CUCTEM ypaBHEHUU

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB KypcOB 7 U 8 KJIacCOB,
00o01eHue 3HaHUH /
Bcepoccuiickas npoBepodHas
pabora

HroroBas koHTpoabHas paboTa /
Bcepoccuiickas npoBepodHas
paborta

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METO/IOB KypcOB 7 U 8 KJIacCOB,
0000111eHNe 3HAHUH

https://m.edsoo.ru/af8cb727

https://m.edsoo.ru/f4e48f18

https://m.edsoo.ru/f8a8e3ac

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJIOB KypcoB 7 U 8 KJIaccoB,
0000111eHNe 3HAHUH

https://m.edsoo.ru/76f1{8e2

99

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOJ0B KypCOB 7 U 8 KJIacCOB,
000011eHe 3HAaHUH

https://m.edsoo.ru/7¢b79181

100
TOUU

HOBTOpeHI/IC OCHOBHBIX IIOHATUH U

aR7 Q rroannap

-

o

Ceptugurar OEL
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NOK

A AT ORI Iz
VMICTOUAUD KypUODb—7 ¥ O l\Jlu\a\a\qu

Y MIOQTIIED AR AR

https://m.edsoo.ru/592ad7a9

101

3SNEKT
12607 F1FEC 3 METUIOR KYPrOmZa# 8 K1accoB)

Pm&bm%%ﬂlx IIOHATN

Uu

https://m.edsoo.ru/1fbadd86
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000011EHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATUNA U

102 METO/I0OB KypCOB 7 U 8 KJIacCOB, 1 https://m.edsoo.ru/dc2f5d6¢
00001IeHIEe 3HAHMIA
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME

-

A

o

OOKYMEHT NOANMWUCAH
9NEKTPOHHOW NOANUCHLIO

Ceptuipukar OE42607FIFEC385AZE3COFFB7CIBEOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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9 KJIACC

-

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusie IIpakTuuyeckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
PaunonaneHblie uncna,
1 HppalMOHAIIbHBIE YUCIIA, KOHEUHBIE U 1 https://m.edsoo.ru/784cdd1c
OeCKOHEUHBIE IECATHYHBIC IPOOH
MHOX€ECTBO 1€MCTBUTENBHBIX YUCEIT,
2 IEUCTBUTEILHBIE YHCIa KaK 1 https://m.edsoo.ru/97ecaecf99
OECKOHEUYHBIE JECITUYHBIE TPOOH
B3anmMHO 01HO3HAYHOE COOTBETCTBUE
MEXIy MHOXXECTBOM
3 JEUCTBUTEIbHBIX YHCEI U 1 https://m.edsoo.ru/2e8d43dc
MHOKECTBOM TOUYEK KOOPANHATHOU
IpsAMOit
CpaBHEHHE NEUCTBUTEIBHBIX YHCEIT,
4 apudMeTHIeCcKHe IEUCTBUS C 1 https://m.edsoo.ru/c83fele6
JIEMCTBUTENIbHBIMU YU CIIAMU
[Tpubmx€HHOE 3HAUCHNE BETUYNHBI,
5 1 https://m.edsoo.ru/b75291fe
TOYHOCTb MPUOIMKECHUS
OxpyrieHnue yncen 1 https://m.edsoo.ru/ad42bfel
7 OkpyriieHne yucen 1 https://m.edsoo.ru/4866ab2a
H P RO e R PSS T OB
8 PR R P B 1 https://m.edsoo.ru/d9¢21ccd
0 OOKYRIEHACIRYAMMCAH
NEKTP O HAMBAATHmEIBesy b TaTds
9 s N 4 1 https://m.edso0.ru/42bb579b
Ceptuigukar 0E42607FIFEC IBEHMCICHIRE 7C1BEOF2
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JInneiinoe ypaBHeHue. Pemenne

-

10 ypaBHEHUH, CBOJAIINXCS K https://m.edsoo.ru/8da553dd
JIMHEUHBIM
JInnelinoe ypaBHeHue. Pemenue

11 YpaBHEHUH, CBOJALINXCS K https://m.edsoo.ru/632a9a8a
JIMHEHHBIM
KBaaparHoe ypaBHenue. Pemienue

12 YpaBHEHUH, CBOJALINXCS K https://m.edsoo.ru/d26¢f1db
KBaIPaTHBIM
KBagparHoe ypaBHenue. Pemienue

13 YpaBHEHUM, CBOASAIIMNXCS K https://m.edsoo.ru/ffde92f6
KBaJIpaTHbIM

14 bukBaznpaTtHbie ypaBHEHHS https://m.edsoo.ru/79483d18

15 bukBapaTHbIe ypaBHEHUS https://m.edsoo.ru/64b9efca
IIpumepsl pelieHns: ypaBHEHUI

16 TPEThEN U YETBEPTOH CTENEHEN https://m.edsoo.ru/8c18feda
Pa3oKEHUEM Ha MHOKUTEIN
[Ipumeps! perieHuss ypaBHEHUI

17 TPEThE U YETBEPTOM CTETICHEN https://m.edsoo.ru/fa5b88a7
pa3NoKeHUEM Ha MHOKUTEITU

18 Petueitie ApoGHo-palioNaLHbIX https:/m.eds00.ru/d56625¢7
ypaBHEHUN

19 Peretine ?pO6HO_paHHOHaﬂBHHX https://m.edsoo.ru/4252c16d
yYpaBHEHUU

20 PEIICHAE TERCTOBEI ST https://m.edsoo.ru/c9cb88d2

o OOKY lbtd G pa @ BN o oM
SNEKTPEHHAM NG anau
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Permrenue TekcTOBBIX 3a7a4

22 https://m.edsoo.ru/3cf8d84b
anreOpanv4ecKuM METO0M
KonTpoabHas padora 1o TeMe

23 POTIbHAA paboTa o Teme hitps://m.edsoo.ru/d7f52af8
"VpaBHEHUsI ¢ OIHOI nlepeMeHHON"
VYpaBHeHME ¢ IBYMS IIEPEMEHHBIMU U

24 P ABYMA TEP hitps://m.edsoo.ru/df9ds39
ero rpaduk
VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMA U

25 p FBYM P https://m.edsoo.ru/5d32aal6
ero rpaduk
CucremMa IByX JIMHEN aBHCHUH

26 AABYX JIMHCHHBIX yp BHCHIH https://m.edsoo.ru/2bba28d6
C IBYMsI IEPEMEHHBIMH H €€ pelcHIe
CucreMa IBYX JUHENHBIX YPaBHEHUH

27 ABYX yp https://m.edsoo.ru/c84b7ec2
C IBYMs IEPEMEHHBIMH U €€ pelieHue
CucreMa IByX JIMHEWHBIX YPAaBHEHUN

28 ABY% M3 hitps://m.eds00.ru/85dch849
C IByMsI IEPEMEHHBIMH H €€ pelicHue
CucreMa IByX JIMHEWHBIX YPAaBHEHUN

29 ABYX yp https://m.edsoo.ru/497eclfe
C IByMs TIEPEMEHHBIMH H €€ pelcHue
Pemenue cucrem AByX ypaBHEHHIH,

30 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe https://m.edsoo.ru/73a6debd
— BTOpPOH CTENEHU
Pemenue cucrem IBYX YpaBHCHHIH,

31 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe https://m.eds00.ru/3962972a
— BTOpPOH CTENIEHU
Pemenue cucrem IBYX YpaBHCHHIH,

32 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe https://m.edsoo.ru/7ee93blc

< —— BTOpOU CTECIICHA ~
0 AOKYMERIHIOSMGAIByx ypasaenpi,
33/TEKTPQHEON ROBIMER Reiinoe, a Apyroe https:/m.eds00.ru/253a6d78
CepTugurar DEﬂZED?HFECEQ-EWEE@ﬁéﬁEﬂFE
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I'paduueckas uHTEpIIpETAIIUSI

-

34 CHUCTEMbI YPABHEHUM C IByMS https://m.edsoo.ru/74aacd41
MIepPEMEHHBIMU
Permrenue TekcTOBBIX 33734

35 A https://m.edsoo.ru/c4d16a8f
anredpandecKkuM crnocodbom
Penrenue TeKCcTOBEIX 3amau

36 A https://m.eds00.ru/b939ee99
anre0OpanvecKuM crocooom
KonrponsHas padora 1o teme

37 | p p o https://m.edsoo.ru/4fd75fe7

Cucrembl ypaBHEHUI

YucioBble HEpaBEHCTBA

38 1 jI BPIC HEPABCHCTEA 1 X https://m.edsoo.ru/43de68c6
CBOIiCTBa
YucnoBble HEPABEHCTBA U UX

39 . P https://m.edsoo.ru/369843b4
CBOICTBaA
JInnelinple HepaBeHCTBA ¢ OJHOU

40 . P A https://m.edsoo.ru/55eaa389
MEPEMEHHOM U UX pEIICHHE
JInHEeWHBIE HEpaBEHCTBA C OJIHOM

41 VIHEHHET iI PaBereTn AHOT https://m.edsoo.ru/699fbbd8
MEPEMEHHOMN U UX PEIICHHE
JIuneliHpIe HEpaBEeHCTBA C OJHOU

42 N p a https://m.edsoo.ru/ea2687d2
MEPEMEHHOMN U UX pEIICHHE
CHcTeMBI JINHEHHBIX HEPABEHCTB C

43 . » P https://m.edsoo.ru/6aal7218
OJIHOM MTEPEMEHHOMN U UX pEIICHHE
Cucre e €paBEHCTB C

44 " TUMH o HHBfX HEPAREHETE https://m.edsoo.ru/218d6f2e
OJTHOY TIEPEMEHHOM U MX PEIICHHE
CucreMbl TMHEHHBIX HEPABEHCTB C

45 p https://m.edsoo.ru/db291ecl
OJIHOW MEPEMEHHOH U UX pelIeHue

ﬂ”""’%ﬁ&%ﬂ%@ ﬁ‘%‘ﬁk*eﬁcma W HX
0 46NEKTPOHHOM I'IO.l],I'I https://m.edsoo.ru/6e4fab45
Ceprugurar OEd JFIFEC SAE ESCDFFB?E'IEEDFE .
[eicTeuteneH o B5.02.2026 N& BaIPATHbIC HEPABCHCTBA U MX https://m.edsoo.ru/e665cdbl
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pelieHue

KBa,I[paTHBIe HCPpaBCHCTBA U UX

-

48 https://m.edsoo.ru/19da69fd
peuieHue
K € HepaBe
49 BA/IPETHRIE HEpABCHETRA H X https://m.edsoo.ru/98¢2b3bf
pelieHue
KBaapaTHbie HEpaBeHCTBA U UX
50 P P https://m.edsoo.ru/3f4a76ea
petieHue
['padmyeckas uHTEpHIpETALIUS
51 HEPaBEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
JBYMsI TIEpEMEHHBIMU
['padmyeckas uHTEpHIpETALIUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JIBYMsI IEpEMEHHBIMU
KonTponbHas pabora no teme
53 +OHTPOIILHA pAROTA HO TEM https://m.edsoo.ru/b99f5667
HepasencrtBa
K N
54 Bail parumas GynKiuus, e¢ rpapux n https://m.edsoo.ru/e5173a2b
CBOMCTBA
KBanpatuunas QyHkius, e€ rpadguk u
55 g https://m.eds00.ru/743339c6
CBOICTBa
KBanparuunas ¢pyHkus, e€ rpaduk u
56 . https:/m.edsoo.ru/88ff1a6f
CBOICTBa
[Tapa6
57 Apaboid, KOOPAMHATE! BEPIIMHET https://m.edsoo.ru/15¢24da8
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI
[Tapabouna, KOOpAMHATEHI BEPIUTUHBI
S8 P ’ pa P https://m.eds00.1u/8249b96¢
Hapa6OJ'ILI 0Ch CHUMMETpPHH MapgooIIbl
AOKYME E aTBI BEPIIUHbI
o S9NEKTPOHHOM I'I'C.lI priv https://m.edsoo.ru/fb278e5¢
napa 0JIbI, OCh CI/IMMeTpI/II/I napd00IIbt
C i OE4 JFIFEC A2 CDFFB?E'IEEDFE
nizzg:::;% o OU0, o 0ne HARA00IIA, KOODAMHATHI BEPLIIMHBI https://m.edsoo.ru/ed969721
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napa0oJbl, 0Cb CHMMETPHHU I1apalboJIbl

[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6nmmoreka [IOK

-

61
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526

2 [TapaboJsia, KOOPAUHATHI BEPIIIHMHBI
11apaboJibl, 0Ch CHMMETPHH ITapadoIIbl
T i y=k =kx +

63 paduKn yriumii: y = kx, y hitps://m.edsoo.ru/5926d73b
b, y=k/x, y=x3, y=vx, y=[x|
r i y=k =kx +

64 paguKu dyHKumid: y Xy https://m.edsoo.ru/cfd1d18d
b, y=k/x, y=x3, y=vx, y=[x|
r in:y=k =kx +

65 paguxu Gyrcit: y Xy https://m.edsoo.ru/6739f677
b, y=k/x, y=x3, y=vx, y=[x|
I i y=k =kx +

66 paguxu ymiunii: y = kx, y https://m.edsoo.ru/ealab28c
b, y=k/x, y=x3, y=vx, y=[x|
r i y=k =kx +

67 pa(bHKH (I)yHKLII/II/I y X https://m.edsoo.ru/3214a133
b, y=k/x, y=x3, y=vx, y=[x|
r i y=k =kx +

68 paguKu dyHKumid: y Xy https://m.edsoo.ru/38baebe?
b, y=k/x, y=x3, y=vx, y=[x|
K 3]

69 " OHTpOHBIiaﬂ paboTa Mo Teme https://m.edsoo.ru/d7a4d3c6

DyHKIMHU

n N

70 OHATHE HHCIOBOR https://m.edsoo.ru/22b51f44
[IOCJIEI0BATEILHOCTH
3amaHue Mmociea0BaTEIbHOCTH

71 peKyppeHTHOI popmyIoif u https://m.edsoo.ru/dfc55a2a
dbopMyIoii n-ro uneHa
ApudMeTHuecKas 1 reOMEeTPUUSCKa

72 HUW%HEM AANGAN | orpHcrad https://m.edsoo.ru/36889def

ANEK LIfA l'lﬁl'll'll]l"l.l.l"‘l
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Apudmerndeckas 1 reoMeTpUIgCKast

Ein

https://m.edsoo.ru/bf2438ea
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74

@opMyIIbl N-TO YiICHA
apupMETUUECKON U TEOMETPUUECKON
IIPOrpeCcCcuil, CyYMMbI IIEPBBIX N
YJICHOB

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

75

DopMyIIbl N-TO YICHA
apuQMETHIECKON 1 TEOMETPHUECKOMN
MIPOrpeccuii, CyYMMbI IIEPBBIX N
YJICHOB

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

76

@opMyIIbI N-TO YICHA
apuGMETHIECKON 1 TEOMETPHUISCKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

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

77

@opMyIbI N-TO YIECHA
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/ca959173

78

79

DopmyIibl N-ro WwieHa
apuMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

N300pakeHne 4ieHoB
apupMeTUIECKON U TEOMETPUUECKON
IIPOrpeECCUi TOUKaMH Ha

KOOPJAWHATHOM IIOCKOCTH

N300paxkeHne 4ieHoB

-

o
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ANEKT

a I/{-??IMCTI/I‘{CCKOI/I n FCOMCTpH‘iéCKOfI

DU B YR wa

KOOpI[I/IHaTHOI/I IIJIOCKOCTH

https://m.edsoo.ru/9¢91e859

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

https://m.edsoo.ru/d389e56¢
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poct

82
83

CrnoxHBIC IIPOLCHTEI

C1oKHbI€ NTPOLIEHTHI

https://m.edsoo.ru/b69be694
https://m.edsoo.ru/35eeee32

84

85

86

87

KontponpHas pabora o Teme
"YycioBbIe IOCIEA0BATEIHLHOCTH "

[ToBTOpEHHE, 0000IICHUE U
cHcTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHHUE, ACHCTBUS C
IENCTBUTEIILHBIMYA YUCIAMH,
YUCJIOBas mpsimast

[ToBTOpEHME, 0000IICHUE 1
cucTeMaru3aius 3HaHui. [IpoueHTsI,
OTHOIICHHUS, TPOMTOPIIUU
[ToBTOpenue, o600IIeHNE U
CHCTeMaTHU3alys 3HAHHH.
Oxkpyrienue, npuOIMKeHne, OlleHKa

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

https://m.edsoo.ru/alb3678a

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

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

88

[ToBTOpenue, o6odIIEHNE U
cucTeMaru3anusa 3Hanui. Pemenme
TEKCTOBBIX 33J1a4 apUPMETHISCKUM
CII0COO0M

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

89

[ToBTOpenwue, 0600IEHNE 1
cucTeMaru3anusa 3HaHui. Pemenme
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CII0COO0M

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

arrza nﬁnﬂr“an"

-
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(Y OEHTMADBAMT SHaHMI. Pereque
[P O¢kid Qs B0 MICpIIb Me THYeC KM

CSHOCRQPMr FE7CIBEDFZ

https://m.edsoo.ru/bcb79d68
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91

[ToBTOpeHue, 0600IICHNE U
cUcTeMaTH3aIHs 3HaHUH.
[IpeoOpazoBanue anredOpandecKux
BBIPKEHUH, JOMyCTUMbIE 3HAUCHHS

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

92

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHU.
[IpeoOpa3zoBanue anredOpanyecKux
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHUS

https://m.edsoo.ru/c8de5145

93

[ToBTOpeHnue, 0600IICHNE U
cHUcTeMaTU3alus 3HaHH.
[Ipeobpa3zoBanue anredpanueckux
BBIPAXECHH, TOMYCTUMbIE 3HAYCHUS

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

94

[ToBTOpenue, o6odIIeHNE 1
CHUCTeMaTU3als 3HaHH.
[IpeobpazoBanue anredpanyeckux
BBIPAXCHUH, TOMMYCTHMbIC 3HAYCHHUS

https://m.edsoo.ru/Sbc8cacc

95

96

[ToBTOpenue, 06001IeHUE U
cucremaTusanus 3HaHuil. OyHKIuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMMA

[ToBTOpeHnue, 0600IEeHNE U
cucreMarn3anus 3HaHu. OyHKIMK:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMHA

[ToBTOpeHnue, 0600IIEeHNE U

-

o

Ceprugurar OE
OencteuTenaH
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CHCTeMaTHU3alus 3HaHUH. (DYH_\}II/II/K

5

X

,D,%Fﬁ%ﬁ%a M3y4YeHH]
YHKIIAN

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

https://m.edsoo.ru/a89ebbce

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

TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

-

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepPsSAEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabrara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayalibHble  MPEICTABICHUS O  MHOXECTBE
. JNEUCTBUTENBHBIX YHCEI JJI CPABHEHUS, OKPYIJICHUS] U BBIUUCICHUH,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOMN
IpsIMON
[IpumensITh MOHATHE apU(METHICCKOTO  KBaJpaTHOTO  KOPHS,
15 HAaXOOUTh KBaJgpaTHbIE KOPHHU, HCIONb3yd IMPH HEOOXOAUMOCTH
. KaJIbKYJIATOP, BBIIOIHATH TPEOOPa30BaHUs BBIPAKCHHUH, COAEPIKAIINX
KBaJpaTHbIE KOPHU, UCTIOJIb3Yys CBOWCTBA KOPHEH
13 Hcnonb3oBath 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
. JECATUYHBIX Ipo0eit u cTeneHeit uncna 10
2 Anrebpanyeckue BoIpaKeHUs
[IpuMeHATh TOHATHE CTENEHU C LENbIM IOKa3aTesieM, BBINOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COAEPNKAIIMX CTENEHH C IETbIM
MOKa3aTeaemM
BBIONHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX
2.2 BBIPQKCHHII HAa OCHOBE MpPAaBUJ JACHUCTBUI HAJ MHOrOWICHaAMU H
anredpandecKuMu Ipo0sMu
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUJIEH HA MHOKUTENU
4 [IpumeHsITh MPeoOpa3oBaHUs BBIPAKEHUH ISl PEIICHUs PAa3IUYHBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX MTPEAMETOB, U3 PEATbHON MTPAKTUKHI
3 VYpaBHEHHUs 1 HEpABEHCTBA
Pemate nuHelHBIE, KBagpaTHbIE YypPAaBHEHHS U pPALMOHAJIbHbBIE
3.1 YpaBHEHMS, CBOJAIIMECS K HUM, CUCTEMBI ABYX YPAaBHEHUU C JIBYMsI
[OKYMEHT nn_nnugﬁ‘?-queHHHMH“\
o :':IJ'IEKTPD?)HEIDﬁ NOANAGbLEO T, mnppCTEHIINE HCCIENOBAHUS YPAaBHEHHH M CHCTEM
Ceprudukar DEA2607FIFEC395A2E3COFFE7CYPABAGHIIL, B| TOM uMCIe C [PUMEHEHHEM  TpadHYecKix
P

OdencTeuTeneH

Lo P L Tl e ] = Ly far ]
LR AT AR NIV R R AN

Bnapeney KyHy Mana KDpeesHa
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HpeI[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTI), HUMECT JIM YPAaBHCHUC HJIM CHCTEMaA

YPaBHEHUH pELLEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe)

-

.

[lepexomuth OT clIOBeCHOH  (QOpPMYIHpPOBKM  3amadyu K e
33 anreOpanvyeckoil MOJIENH C MOMOILBIO COCTABIICHUS YPaBHEHHS WIIU
CUCTEMbl  ypaBHEHUW, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]a4M MOJYyYEHHBIN pe3yJbTar
[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH,
14 pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0o  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUM
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIUU
[lonumate W uCHONB30BaTh (YHKIMOHAJIBHBIE TIOHATHS U S3BIK
Al (TepMUHBIL, CHUMBOJMYECKHE OOO3HAYCHHMsI), OMPEACNATh 3HAuUCHUE
(GYHKIIMU 1O 3HAYEHHUIO apryMEHTa, OIpeNessTh CBOMCTBA (YHKIIMH
1o €€ rpauKy
Crpouts rpauku 371€eMEHTapHbIX PYHKINN BUJA:
y=k/x
4.2
, Yy =x2, y = x3, y = [X|, onuchIBaTh CBOMCTBA YMCIOBOM (PYHKIUU IO €€
rpaguxy
9 KUJIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTebHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna v BBIYUCICHUS
CpaBHHMBaATh W YIOPSAOYMBATH paAllMOHAIBHBIE W HWPPAIMOHAILHBIE
1.1
yucia
BrimonasaTe apudmernueckue AEHCTBUS C PAMOHATBHBIMUA YHCIIAMU,
1.2 couerass YCTHbIE U NMUCHbMEHHbIE MPUEMBI, BBIMIOJHATh BHIYUCICHUS C
HppaLMOHATIEHBIMU YUCIIAMU
HaxoauTh 3HAa4YgHHS CTENEHEH C IENBIMUA TOKa3aTeIIMA M KOpHEH,
OOKYMEMT NOAMWUCAH .
ANEKTPOHHOM NOANHELHEATE SHAUCHHS YHCIOBbIX BHIPAKEHUH

CepTudukar 0E42607FIFEC39542E3COF
OencTenTe
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BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAXKECHUN

2.1

22

23

YpaBHEHHUs U HEpABEHCTBA

Pemarp nuHelHblE W KBaJpaTHble ypaBHEHUS, YpaBHEHUS,

CBOJAIIMUECA K HUM, HpOCTefIIHPIe ,I[pO6HO-paHI/IOHaJ'IBHBIC YpaBHCHUA

Pemarb cuctembl ABYX JTUHEHHBIX YpaBHEHUN C JBYMsI IEPEMEHHBIMU
Y CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO ypaBHEHUE HE SBISETCS

JIMHENHBIM

Pemate TexcToBbIE 337auM anreOpandeckuM CIOCOOOM C IOMOIIBIO
COCTABJICHUS ypPAaBHEHMUS WIM CHUCTEMBI JBYX YPaBHEHHHU C JBYMs

NMEPEMECHHBIMU

24

[IpoBoguTh npOCTEMIIME HCCIENOBaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
MIpe/ICTaBICHUM (HallpuMep, yCTaHaBIUBAaTh, UMEET JIU YPAaBHEHUE UIIU

CHUCTCMa ypaBHeHI/Iﬁ peucHusa, €CJIn UMECT, TO CKOJ'ILKO)

2.5

2.6

2.7

Pemrats JIMHEHHBIC HCPaBCHCTBA, KBaApPaTHLBIC HCPaBCHCTBA,
I/1306pa)KaTL pCeHICHUC HECPABCHCTB Ha YHCI0BOH HpHMOﬁ, 3aI1MChIBaThb

peuieHue ¢ MOMOIIIbIO CUMBOJIOB

Pemrate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOYArOIMEe KBAaJApaTHOC HEPABCHCTBO, 1/1306pa>1<aTL peaiceHuce
CUCTCMblI HCPABCHCTB Ha YHUCIOBOM pr[MOfI, 3alMUCbIBATh PCUICHUC C
IIOMOIIBIO CHMMBOJIOB

Hcnons3oBaTh HCEPABCHCTBA NPpH PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

3.2

Pacio3naBate  ¢QyHKIIMM ~ WM3y4yeHHBIX  BUJOB.  [loka3wiBaTh
CXEMaTHYECKH PaCToIOKEHNE Ha KOOPIWHATHOMN TIIOCKOCTH rpaduKoB
¢dbyakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBUCUMOCTH OT
3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONUCTBA (DYHKIIHIA

[loka3piBaTh CXE€MAaTUYECKU PACIOJIOKEHHE Ha KOOPJIMHATHON

IUIOCKOCTU TpaduKoB (GyHKUUH Buaa y = VX, Y = [X| U omuchIBaTh

-

o " o
CBOMCTBa P yHKHUU

o SHJIE?;:M?HESﬁ%Eﬂ%&O%E u u3pOpakaTb CXeMaTW4YecKH TpauKu KBaJApaTHYHBIX

CepTuduxar 0E42B07FIFEC285A2E3COF
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rpadukam
Pacnio3naBate KBagpaTuuHyr0 (QYHKIHIO 1O (Qopmyiie, HTPUBOAUTH
34 OpUMEphl KBaJpPAaTHUHBIX (DYHKIUH W3 peasbHOW KXU3HH, (PU3UKH,
reOMeTpHH
4 Apudmerndeckast 1 reOMeTpUIECKasi IPOTrPecCuu
L1 Pacrnio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUUECKYIO ITPOIPECCUU IIPU
' Pa3HBIX Crlocobax 3aaaHus
BBINONHATE BBIYUCIEHUS C HUCHOJNb30BaHUEM (QOPMYNl n-TO YJIeHA
4.2 apu(METHIECKOW U TEOMETPUUECKOH MPOTPECcCHid, CYMMBI TMEPBBIX N
YJIEHOB
3 N300pakaTh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMHM Ha KOOPJUHATHOU
' IJIOCKOCTH
Pemate 3aaun, CBA3aHHBIE C YMCIOBBIMH IOCJIEIOBATEIBHOCTSAMH, B
4.4 TOM 4MCI€ 3aJadyd U3 pPeaJbHOW JKU3HM (C HCIOJIb30BAHUEM
KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)
' ™
O [OKYMEHT NOAMNUCAH
3NIEKTPOHHOW NOANWUCHIO
CepTupukar OE42607FIFEC395A2E3COFFB/CIBEOF2
LencrewTened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

1

Yucaa v BEIYMCIICHUS

1.1

1.2

1.3

KBagparHbiii kopeHb u3 uucna. IloHsaTHe 00 HppalMOHAIBHOM 4YHCIIE.
JlecsaTUaHbIe TPUOJINKESHUS UPPALMOHATBHBIX YHCEI

CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
IpeoOpa30oBaHUIO YHUCIIOBBIX BBIPAKEHUH U BBIYMUCICHUAM. JleficTBUTENbHbIE

qucia

CrenieHs ¢ LIeJIBIM MMOKa3aTejieM U e€ CBOICTBA. CTaHI[apTHaH 3aI1MCh 4ucjia

Anrebpanyeckue BbIpaXKEHUS

2.1

KBanpatuslii TpéxuiieH, pa3ioeHne KBaApaTHOro TPEXUWICHA HA MHOXKHUTEIU

22

Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aliredpandeckon Apoou

2.3

CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOXKCHUC, JICIICHNUC anrerqueCKHX z[po6el71

24

Panmonansnabie BBIPAXKCHUA U UX Hpe06pa30BaHHe

3.1

YpaBHEHHUs 1 HEpABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOTO YypaBHEHHS.

Teopema Buera

3.2

Pemenue ypaBHeHHﬁ, CBOJISIIIIUXCS K IMHEWHBIM U KBaJApPaTHbIM

33

[Ipocreiime ApoOHO-paLlMOHATIbHbBIE YPAaBHEHUS

34

I'paduueckas uHTEpHpeTalns YpaBHEHUN C ABYMSI IEPEMEHHBIMH U CHUCTEM
JIMHEWHBIX YPaBHEHUH € JBYMs IepeMeHHbIMU. [Ipumepsl pemenus cucrem

HEJIMHEHHBIX YpaBHEHUH C IByMsI IEpEMEHHBIMU

3.5
3.6
3.7
3.8

Pemrenne TekCTOBBIX 3a71a4 aNreOpandecKuM CIocoOoM
YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
HepaBeHcTBO ¢ 01HOM ITEpeMEHHON

PaBHOCHIIEHOCTE HCPaBCHCTB

3.9

JIuHeitHbIe HEPaBEHCTBA C OAHON TEPEMEHHOM

310

-

CucTeMBbl TUHEHHBIX RspaBeHCTB C OJIHOM IEpEMEHHOM

E¥TDROAHHOM MO NMAC K D

o NOKYMEHT NQBMGAH

AR T PTG TS0 TR DTG

Ceprudukar 0EA2607F1FEC3I95A2E3COFFR7CIBEQE2

[Monstne ¢ynkmuu. |[OOIAaCTh OMNpENENeHUss ¥ MHOXKECTBO 3HAaYEHUI
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¢dbyakuun. CriocoOsl 3a1aHus QYHKIIHMA

I'paduk pynkmuu. Urenue cBoMCTB GyHKIHMH 10 €€ rpaduKy

[Ipumeps! rpadgukoB GYHKIIHMA, OTpakaroMIMUX pealbHble IPOLECCH

OYHKIMM, OINHUCHIBAIOIIME NPSIMYH0O M O0OpaTHYIO MPONOPLHOHAIbHbBIE

I'padmuueckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHU

PanponansHbIe unciia, HPpAlUMOHAIBHBIC YHCJIA, KOHCYHBIC H OeCKOHEUHEIE

MHOXECTBO I[efICTBHTeJIBHBIX YHUCCII, JlCﬁCTBHT@J'IBHBIG qpciia Kak 0€CKOHEUHBIC
JACCATHYHBIC ,[[pO6I/I. BzauMuO OOHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM

JENCTBUTENBHBIX YHCEN U KOOpAUHATHOM npsaMoil. CpaBHEHHE J1eHCTBUTENIBHbIX

ApI/I(l)MeTI/I"IeCKI/IC JIEHUCTBUSA C ASHCTBUTEILHBIMM YU CIIAMH

W3mepenus, npubIMKeHus, OleHKH. Pa3mepbl 00bEKTOB OKpYIKAIOIIEro MHUPA,
JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnmxéHHoe 3HaueHue

BCIIMYHMHBI, TOYHOCTH HpI/IGHI/I)KCHI/IH. OprrJ'ICHI/IC YUCCII. HpI/IKI/IJIKa 1 OICHKa

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHNH, CBOAAIMXCS K KBaJpaTHBIM

buxBanpatHoe ypaBHeHue. IIpumepsl pelIeHHs YpaBHEHHU TpPETbed W

YeTBEPTOU CTENEHEW Pa3IoKEHUEM Ha MHOKHUTEIN

4.2
43
4.4
3aBHCUMOCTH, UX rpauKu
4.5 OyHKIUU y =X, y = x3
4.6 OyHkuu y = [x, y = |x]|
4.7
9 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Uucna u BBIYUCIECHUS
1.1
JIECATHYHBIE JPOOH
1.2
qrces
1.3
1.4
PEe3yJIbTaTOB BEIYMCIIEHUI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IIEPEMEHHON
2.2
2.3
24
" 2.5

Pemenne qpoOHO-pallnoORAIBHBIX YPaBHEHUI

,ﬁﬁ'r‘('if’l'ﬁr
INEKTP

LT OSnriAacsa Ll
IR R RL"FAiR] L™ )

HHOWAS BB AR

Ceprudmkar 0E42607F1FEE29
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2.8 Pemienue cucrem IByX JUHEHHBIX YPABHEHUU C IBYMsI IEPEMEHHBIMU
” 9 Pemenne cucreM NByX ypaBHEHH, OAHO M3 KOTOPBIX JIMHEHWHOE, a pyroe —
' BTOPOMU CTEIICHH
2.10 ['paduueckast MHTEPIIPETAINS CUCTEMbI YPaBHEHHH C IBYMsI IEpEeMEHHBIMU
2.11 Pemenre TeKCTOBBIX 33124 areOpandeckiuM crocooom
2.12 UYuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOMN
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBa
216 I'padmyeckas uHTepHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
. NepeMEHHBIMHU
3 OyHKIMU
31 KBangpatnunas ¢yskums, e€ rpaduk u cBoiictBa. Ilapaboma, KoOpAMHATHI
' BEPILUHBI MTapadoibl, OCb CAMMETPUHU NapaOoIIbI
3.2 I'paduku bynakumit y=kx, y=kx+b u ux cBoicTBa
3.3 I'paduku dynkumit y=k/x, y = x> u ux cBoiicTBa
34 I'paduku pyHKUMI , ¥ X CBOWCTBA
4 YucnoBble OCIE10BATENBHOCTH
i1 Omnpenenenne U crnocoObl 3aJJaHUsl YUCIIOBBIX MOCJENI0BaTEIbHOCTEN. 3aiaHue
' MOCIEA0BATEIHHOCTH PEKYPPEHTHOU popmynoit u popMymoit n-ro ujaeHa
42 Apudmernueckast mporpeccuss. Dopmynsl n-ro  uieHa apupMeTHUecKon
' MPOTPECCUU, CYMMBbI IEPBBIX 71 YICHOB
43 I'eomerpuueckas mporpeccuss. QPopMmynabl n-rO  WI€HA T'E€OMETPUUYECKON
' MIPOrPECCUH, CYMMBI IIEPBBIX /1 YICHOB
44 N3o00paxeHne 4YI€HOB apU(PMETHUECKOH M TIeOMETPUYECKOH Mporpeccuit
' TOYKaMHU Ha KOOPJAMHATHOM IUIOCKOCTH. JINHEWHBINA U 3KCITIOHEHIIMAIBHBIA POCT
4.5 CrokHbIE NPOLIEHTHI
" R
OOKYMEHT NOANWUCAH
o SNEKTPOHHOW NOANKUCHIO
Ceprugpukar OE42607/FIFEC3I85A2E3ZCOFFB/CI1BECOF2
LencrewTened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHue OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH;, YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, IHUKI, MPUMEHSTh UX MPH PELIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHue MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IPOLECCOB U SIBJICHHM, IIPU PELICHUU 3334

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BBICKA3bIBaHUA, TPHUBOAUTL IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATypPAJIbHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LeJ0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
JecsiTUYHas Ipo0b, CTaHIAPTHBINA BUJ YMCIA, PAallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpsA04YMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaTh MHPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHHUH

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LEJNBIM I[OKAa3aTEIEM,
apudMeTHYECKN KBaJApPaTHBIA KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJIbIlIe €NWHMIIBI, YMEHHE BBIMONHATH pacdy€éTel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U

BI)Ipa)KeHI/Iﬁ C KOpHAMH, PaA3JIOKCHHUEC MHOI'OYJICHA Ha MHOXHTCIIHU, B

-

o OOKYMEHT NOAMWUCAH
9NIEKTPOHHOM NoanKEERy™ CYMMB] I pasHOCTH

TOM YHCIE C VICIOJIb30BaHHEM (OPMYJT pPa3HOCTH KBaJpaTOB H
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OTHOM IEPEMEHHOM, 4YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAaJApPATHHIC YpPaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OJHON NEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHECHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a]1a4 U3 IPYrux MpeaMeETOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAHMHATHYIO
OpSIMYyI0 U KOOPAMHATHYIO IUIOCKOCTh JUIi M300pakKeHUsS pEUIeHUn

ypaBHeHHﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHITUAMU: QYHKIUS, rpaduk QYHKIMU, HYJIN
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNY; yYMEHUE OIIEpUPOBAThH MIOHATUSAMU: npsmas
MPOMOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIHMS, KBaJpaTUuHas (QyHKIH,
oOpaTHas TPONOPIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BaTh TPA(GUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, IS PELICHHs 3a1a4 M3 JAPYTHX
y4EOHBIX TPEJAMETOB W pEAllbHOW JKM3HM;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

YMeHmne ONCprupoOBaTh IIOHATUAMMU: I10CJIEA0OBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3a/ad, B TOM 4YMCIe 3a/ad U3 JIPYTHux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM 4YHCIIE Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMH U
ceMelHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHUIO 3aJayd,
UCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOIN0I00HOCTh

TOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (GHUrypa, TOUKa, OTPE3OK, MpsiMas,

-
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yH,JToMaHast; '_)Q"OJ'I, MHOTI'OYT'OJIbHUK, TPCYT'OJIbHUK, paBH06CHpeHHBIﬁ

INMNGAPapHOCTOPORYMIT  TPEYTONBHUKH, TPAMOYTOIBHBI TPEYroJbHHUK,
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napajieniorpaMMm, pomMO, TOpPSMOYTOJbHUK, KBajapaT, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 IOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHATUSMHU: PABEHCTBO (DUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapaluIeIbHOCTh M IMEPHEHAUKYISIPHOCTb IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, moo0HbIEe TPEYTOJIbHUKN, CAMMETPUS OTHOCUTEIHHO
TOYKM M MPSAMOW; YMEHUE DPACIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue (uryp, napamieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaIOIIEM
MHpE; YMEHHE MPUMEHATh (OpPMyNbl TEepUMeTpa U  IUIOIMIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3zo0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C TOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIJIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBarb — MOHATHUSAMH:  IPSAMOYTOJbHAs  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHl TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MIPOU3BEICHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPHI W KOOPAMHATHI IJI MPEICTaBICHUS
JaHHBIX W peIIeHUs 3a/lad, B TOM YHCIE M3 JPYIHX Y4eOHBIX

MPEIMETOB U peATbHOMN )KU3HU

YMeHue omnepupoBaTh IOHSATUSIMU: CTOJOMKOBBIE U  KPYTOBBIE

-

TMarpamMmbl,  TaOnmuIel, cpeaHee  apudMeTHdeckoe, MeAHaHa,

o ﬂﬂKyMEhT nnﬂn”%&ﬁbonbmee U HAaMMCHBIICC 3HAYCHHA, pasMax YHUCIOBOIO Ha6opa;
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16

uH(poOpMaLIMI0, TPEACTABICHHYIO B Ta0lHMIIAX M Ha JHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHE paclo3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKpY’KaroleM Mupe

YMeHue onepupoBaTh MOHATUSAMHU: CIyYalHBIA OMNBIT (CIy4dalHbIN
IKCIIEPUMEHT), dJEMEHTapHOE€ COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy4aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTb BEPOATHOCTH CIIy4alHBIX COOBITUNA B ONBITaX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4yd METOJIOM OPTraHHW30BAHHOTO Mepedopa M C HUCIHOIb30BAHUEM
MpaBujia YMHOXCHHS; YMEHHE OIICHHUBAaTh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSITHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SBJICHUAX

YMeHue BbIOMpaTh MOIXOISIMIMKA W3YYEHHBIM METON AJIs pPEeLIeHUS
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
[IpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH

-
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYUCICHUS
1.1 HarypanbHble u niensle uncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCel
- OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOIUUECKHIE IPOOH
13 Panmonaneupie uncia. ApudMeTHdyeckue omepalud ¢ PaluoHAIbHBIMU
' qucIaMu
14 JeiictButenpupie uncna. ApupMETHYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMHU
s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYTJICHHUS, NPUKHAKA M OILIEHKa
' pe3ynbTaTa BRIUMCICHUN
2 AnrebpanuecKue BbIPAXKECHUS
2.1 bykBeHHbIE BbIpa)KEHHUS (BBIPAXKEHUS C IEPEMEHHBIMH )
55 Crenenp ¢ nensIM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckast 1poOb
) s ApudpmeTnueckuii  KOpeHb  HATypajJbHOW  CTENEHHU. HevictBust ¢
' apupMeTHUeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEpAaBEHCTBA
- Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. ypaBHEHUN
1s Llensie u ApOOHO-panOHaIbHBIE HepaBeHCTBA. CHCTEMbI UM COBOKYIHOCTHU
' HEPABEHCTB
3.3 Penrenue TeKCTOBEIX 3amau
/——A——T—Iqmggme-nocneggmen@ocm
o AOKYMEHTHYAMEAE L HoCTH, cridcoGh! 3ananms mocie0BaTeNBHOCTEI
JNEKTPOHHOM NOANUCHLKD
et O 425&?F1I—4§%395 ME%BH%?E/EESE%H U rdoMerpuueckas mnporpeccud. DopMmyna  CIOXKHBIX
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IPOIICHTOB
5 DyHKIIU
Oyaknus, crnocoObl  3amanus  ¢yHKuuu. ['paduk  yHknuu. OoOmacts
ompeneseHUs 1 MHOXKECTBO 3HaueHu ¢yHkiuu. Hynu ¢yakuun. [TpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMUA. MakCUMyMbl U
MUHHUMYMBI (yHKIMH. Hanbosbinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopauHatsl Ha IpsIMON U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyroabHUK
7.3 MHoOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4ecKix BeIMYUH
7.6 Bexkrops! Ha TUIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunatopuka
8.4 MHoxecTBa
8.5 I'padbr
4 ™
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

e AnreOpa 8 kiacc, 6a30BbIil ypoBeHs, FO. H. Makaposuu u ap. M.

ITpoceemienue 2024

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Nzyuenue anredbpsl B 7—9 knaccax/ FO.H. Makapsiues, H. I'. Muniok, C.b.
CyBopoBa..— M.: IIpocsenienue, 2024

B. 1. XXoxoB I0. M. Makapsrues, H. I'. Munaiok. Anrebpa. Jlugaktuaeckue

Marepuaibl. 8 knacc. M. "IIpocsemenne". 2024

IHAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://math-oge.sdamgia.ru/ Penry OI'D

OUIIN http://www.fipi.ru/

NH®OYPOK https://infourok.ru/
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Ffreometpua

INOACHUTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3EJOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1ebI0 00ECTIeUnTh M3yYeHUE CBOMCTB U pa3MepoB QUTYp, UX
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, ONUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKEHHUS, CTPOUTD JIOTHUECKUE YMO3aKIIIOUEeHHS, JJOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPBI K JOKHBIM, MPOBOJIUTH
pacCyXJIeHHs «OT IPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IIPU3HAKOB,
(GOopMyIMpPOBATH OOPATHBIE YTBEPKIACHUS.

Bropoil 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIETCSA HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUICHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEUAIOIUXCS B peadbHOM kKu3HU. OOyyaroumuiicss [TOJKEH HayuuThCs
OIIpPENEIUTh T€OMETPUUECKYIO0 (UTYypy, ONHUCATh CIOBaAMM JaHHBIA 4YEpTEX WU
PUCYHOK, HAITH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Tpu pemieHnu 3agad MPaKTUYECKOTO XapakTepa OOydYaroLIUICS YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETIU  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIibTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JPYTUMU YUYEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPEEICHUS T€OMETPUUECKUX PUryp
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHH B (pu3uke u
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHouleHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomerpuueckue ¢Gurypel u WX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEIIMYUH», «JleKkapToBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«Bekrtops», «/IBrxkenus miockoct», «IIpeodpasoBanus mo100us».

Ha uzydenue yue6HOro Kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 vaca B Henelnwo), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIIO).
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COJAEPXAHUE OBYUYEHUA
8 KUIACC

YerpipéxyronpHuku. 1lapamnenorpamm, ero npusHaku U cBoucTBa. YacTHele
cllydal MapajuieiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaJpar), UX MPU3HAKU U
cBoicTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M IPHU3HAKHU.
[IpssMoyroOJibHAs Tpaneuus.

Meron ynBoenuss Mmenuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUHUOHAIBHBIX OTPE3KaAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronbHUKOB, Ko3pduuueHnt nomodus. I[lpuzHaku nomoOus
TpEeYroJIbHUKOB. [ [puMeHenne noqooust mpy peleHn: NPakKTUYECKUX 3a/1a4.

CpoiicTBa miomaaeld reomerpudeckux ¢uryp. P@opMynbl A IUIOLIAAU
TPEYroJIbHHUKa, Mapajenorpamma, pomMba M Tpanenuu. OTHOIIEHHE IUIOMIAIeH
MoI00HBIX GUTYP.

Beruncnenue mioniased TpeyroabHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHuu
NPaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOTO YIJVIa MPSIMOYTOJIBHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuUroHoMeTpuueckue (yHKIUU
yrioB B 30, 45 n 60°.

BrnmcaHHble M IEHTpalbHBIE YTIJIbI, YrOJ MEXKIYy KacaTEIbHOW M XOPIOM.
Yriel  Mexay XopJaMH M CEeKyIUMMH. BrmcaHHble W ONMCAaHHbBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue AByX OKpyxkHocTer. Kacanue
oKkpyxHOCTei. O0LIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHreic ymioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUSI.

Pemenue TpeyronbHUKOB. TeopeMa KOCHMHYCOB M TEOpEeMa CHHYCOB.
Pemenne mnpakTHYeCcKHX 3aJad C HCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue nogodus. Ilogodne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NpPOM3BEAECHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEACHUU

- aTe KacaTeJILHOM.
OdBORIBPT NOMIMAGAH (MOIYNIb)| BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,

H%BE“ﬁEBHHM%OEMHCHHHC BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
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HEKOJUIMHeapHbIM BekTopaMm. KoopaunaTel BekTopa. CkalsipHOE NpPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE U1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECECUCHUE OKPYKHOCTEU M MPAMBIX. METO KOOPIAMHAT U €T0
IIPUMEHEHUE.

[IpaBunbHbIE MHOTOYTrOJBHUKHU. JlnmHa oOkpyxHOCcTH. ['pamycHas wu
paguaHHas Mepa yIyia, BBIYMCIEHHE JUIMH Iyr OKpyXHocrTed. Ilnmomans kpyra,
CEKTOpPa, CErMEHTA.

JIBMKEHUsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM (QUIYp (dJIEMEHTapHbIE
npencrasienus). [lapamiensasiii nepenoc. [1oBopoT.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA [NPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS INPOrpaMMmbl y4eOHOro Kypca
«I"'eoMeTpus XxapaKTepU3yrOTCS:

1) narpuoTHYecKoe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMYy W HACTOSIIEMY POCCUUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U PEATH3ALUU €ro
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHUI HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIIEHWU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaMpaBIEHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTUYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM IS YCNEIMHON MNpodeccHOHaTbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKHM Kak cdepbl UelIOBEUYECKOil
NEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALINU,
OBJTaJICHAEM 3I35IKOM MATCMaTHKA ¥ MAaTeMaTUYECKOW KyJNbTYpOW KaK CPEACTBOM

0 noFHAKMYERTPLABGARe Huem HpLCTeﬁHIPIMPI HABBIKAMH HCCJICIOBATEIHCKOMN
neATOTbRoCH, | | OATCEIO
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6) ¢usuueckoe BocnuTtanue, GopMHpPOBaHHE KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIAarONOJyYns:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTH4YEeCKHE 3HAHUS B MHTEpecax CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOEC  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eI0BeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAaIoIIeH cpenapl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U yTel UX PellCHHUS;

8) ajanTanusa K U3MEHSAIOIMMCS YCJIOBHAM COLMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATEIIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JIPYyTUX JIOJIEH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAe(MUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelicTBUA:

e BBUBJISATh U XaPAKTEPU30BaTh CYLIECCTBEHHBIE NMPU3HAKKM MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWH MEXIy MOHATUAMH, (OPMYIUPOBATH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATHL  CYIIECTBEHHBIM  MpPHU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIECHWS W CPaBHEHUS, KPUTEPUU
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BBEISIBIIATH ~ MAaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;
JenaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JIOKa3aTeIhCTBA
MaTeMaTU4YecKuX (HakToOB, BBICTPAMBATH APTYMEHTAIMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOco0 pemieHus y4eOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIlICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMN C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE,

MPOBOJUTH MO CaMOCTOSATEIHLHO COCTABICHHOMY IUIaHY HECIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00bhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O00OOIEHHSI W BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAaHMS, OIICHUBATH JOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTAaTOUYHOCTh M M30BITOYHOCTH HWHGOpPMAIlUMHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a4a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IPEICTABIICHNUS,

BbIOMpaTh (GoOpMy MpeacTaBiIeHUS HHPOPMALUU U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamMu, HWHOW Trpapukod ©u uX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBHS:
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OOKYMEHT NOAOWUCA

BOCIIpPMHHUMATh 1 IEPOpMYJ'H/Ip-aBEITI:. CYXKIACHUS B COOTBCTCTBUU C YCIIOBHAMU

SNEKTRHS $#8in ACHO, TOMHO, TPAMOTHO BLIPAXKaTh CBO TOUKY 3PEHMS
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B YCTHBIX M NMHUCBMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHS MO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPe3yJIbTaT;

B X0JIe 00CYKJIE€HHs 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoOJIeMBbl, perraeMoil 3a7aun, BbICKa3bIBaTh UICH, HAICJICHHbIE HA MOUCK
pelIieHusi, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JMaliora, OOHApY>KMBAaTh pa3Myue M CXOJCTBO IMO3ULIMH, B
KOPPEKTHOI opme popMyIHpoBaTh pa3HOTIIACHs, CBOU BO3PAKEHUS;
MPEICTABIIATh pe3yibTaThl pelIeHus 3a/1a4u, AKCIIEPUMEHTA,
UCCJIEI0BAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHUS
c yu€TOM 3aj1a4 Ipe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHOU
paboTHI NP PEICHUU YUEOHBIX MaTEeMAaTUYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOIl paboTbl, pachpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpyHHoBBIX (opmax padoTel (0OCyXkJeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YacTh PabOTHI
U KOODJWHHUPOBATH CBOU JEUCTBUS C JPYrMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelleHUs € Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pELIEHNs] MaTEMAaTUYECKOM 3a/1a4u;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PEILICHUH 3a]1a4H,
BHOCHUTbh KOPPEKTUBBI B JESTENILHOCTH HA OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
JCIIOBISIM, OOBACHATE NPHWHBI JOCTHXKCHUS WIM HEIOCTHXKCHHUS LENH,

AOKYMBALOSMNBRY. naBaTe orjenky MprOGPETEHHOMY OIBITY.

9NEKTPOHHOW NOANUCHIO

Ceprugukar OEAZHIPE ETHBIEFPESYIBTATHI
Oencteutened ¢ 05.02.2026 no 01.05.2027

Bnapeney KyHy Mana KDpeesHa




K xoHiy oOyuenus B 8 Kkjacce OOyYarONIMICS TOJYYHT CICTYIOIIHEC
MIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHJbl UYETBHIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPH PEUIEHUH T'€OMETPUUECKUX 3a4a4.

[IpuMeHSATh CBOMCTBAa TOYKH MEPECEUCHUS MEIMaH TPEYrojbHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Bianetp moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W TPaneluuy, IPUMEHATD
UX CBOMCTBA MpPHU pELICHUH reoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca U TEOPEMON O TPOMOPLIMOHATBHBIX OTPE3KaX, IPUMEHATh UX ISl pEIIECHUS
NPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU 000U TPEYTOJbHUKOB B PEIIEHUH I€OMETPUIECKUX
3a/1ad4.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTUYeckux 3agad. CTpoOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTHUYECKHX
3aJlayax, CaMOCTOSITENIbHO JENIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JITTUHBI.

Brmagets DOHATHMAMM CHUHyCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTroiabHUKA. 110J1630BaThCS 3TUMH MOHATHSMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pazauyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysiCh, TIA€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpUMEHSATh MOTYyYEHHbIE YMEHHUS B TPAKTUUECKUX 33/1a4ax.

Biiagerp MOHATHSMH BIHCAHHOIO W LEHTPAJIBHOIO YIJIA, HMCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, YIiiaX MEXIy XOpJaMHU (CEeKYIIMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPAOU NPH PEIICHNH T€OMETPUUECKUX 3a1a4.

BraneTe MoHATHEM ONMMCAHHOTO YETHIPEXYTIOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELIEHUU 3a]a4.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEINU JIJIS 3a/1a4 PeabHOW KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TpPUMEHEHUEM TMOA00US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KQJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce oOOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTpPBIX VYIJIOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pelmeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaJbKYISATOPA) JJIMHBI
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Y yTJIbl 1J11 HETAOJIMYHbBIX 3HAUCHUI

3 ﬂiﬁiﬁ%ﬁg#ﬂ%ﬁ%ﬁ%ﬂah/{ﬂ MNPpUBCACHNA 1 OCHOBHBIM TPHUI'OHOMCETPUYCCKHUM

TOXIACCTBOM [JId HaXOXIACHUA CQOTHOIIICHUM MCXKAY TPUTOHOMCTPUUCCKHUMU




Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISI HAXOXJICHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
PEIICHUU TEOMETPUUECKHUX 3a]1a4.

Brnanerp moHsATHSMH — NpeoOpa3oBaHUS — MOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. ITonp30BaThCs CBOMCTBAMH MO100MS MPOU3BOIBHBIX
buryp, yMmMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJBI y TMOAOOHBIX (GUTYP.
[IpumeHsATh CBOWMCTBA TOMOOWS B MPAKTHUYECKUX 3a7adax. YMETh NPUBOIUTH
MIPUMEPHI TOJIO0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaThCA TEOPEMAMU O TTPOU3BEICHUU OTPE3KOB XOP, O MPOU3BEACHUN
OTPE3KOB CEKYILIHNX, O KBAJIpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUM M (PU3HUYECKUIA
CMBICJI, TPUMEHATh HUX B PEIICHUU TIEOMETPUUYECKHX M (U3WYECKUX 3ajad.
[IpuMEHATH CKaIIPHOE NMPOU3BEICHUE BEKTOPOB IJIsI HAXOXKICHUS JUIMH U YTJIOB.

[Tosb30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTH €ro B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagete NMOHATUAMU TPABUIBHOIO MHOTOYTOJIBHHUKA, JJIWHBI OKPYKHOCTH,
JUIMHBI AYTH OKPY>KHOCTH M PAJUAHHON MEPHI yIJIa, YMETh BBIYUCIATH IUIOIIA/Ib
Kpyra u ero yacteu. [I[puMeHsTh moTydeHHbIE YMEHUS B IIPAKTUYECKUX 3a1adax.

Haxogute ocu (MW IEHTPHI) CUMMETPUU (GUTYp, TPUMCHSITH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpUMEHATH TOTyYEHHBIC 3HAHMS HA MPAKTHUKE — CTPOUTh MATEMATHYECKHUE
MOJICJIN TSI 3a]1a4 PeajJbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TPUMCHCHHEM IOA0OUS M TPHUTOHOMETPHUYECKUX (PYHKIHMH (TMOJB3YysCh, TJIC
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

-

~
AOKYMEHT NOANMCAH
3NIEKTPOHHOM NOANWUCHIO
Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
A

hS




TEMATHYECKOE IINTAHUPOBAHUE

4 ™

0 LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceptuipukar OE42607FIFEC385AZE3COFFB7CIBEOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa

LS Y




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 4 & 12 1
CTRIPCXYTOJILHUKH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOTOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [TOK
porioph P » TIOXL https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJfI’HI/IKOB u i[/[Horo OJijHﬂHX ¢bur 14 1 bubmmorexa [TOK
peyr yr M https://m.edsoo.ru/7f417¢18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 | bubnnorexa [HJOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Bricannsie n
5 OIMCAHHBIE YEThIPEX YT OJIbHUKH. 13 | bubnnorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
bu6mmorexa [IOK
6 I1 0600 i 4 1
OBTOPCHHE, ODODILCHHIE SHATHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0

' ™

O OOKYMEHT NOAMWCAH
3NEKTPOHHOW NOAMUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa

LS Y



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

9 KJIACC

' ™

O LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa

LS Y

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM nudposbie
Ne n/m P Kourpoabnsie IIpakruueckue (ipp )
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. Pelienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 | Bbu6moteka [JOK
COOTHOLLIEHUS B OKPY)KHOCTHU https://m.edsoo.ru/7f41al2c
3 Bexropsi 12 | bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOPJAWHATHI HA TUIOCKOCTH 9 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
5 OKPY>KHOCTH M IUJIOIIA/b Kpyra 8 brbmmorexa [TOK
25 Hl 'Hv pyra. https://m.edsoo.ru/7f41al2¢
Brruucnenue mionaaei
bubmnoreka IIOK
6 e 0CKOC 6
JBIKCHIA TIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIIHS 7 ) but6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'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

-

o JOKYMEHT NOAMNWUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa

A




HOYPOUYHOE IIVIAHUPOBAHUE

4 ™

o LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceptuipukar OE42607FIFEC385AZE3COFFB7CIBEOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa

LS Y




8 KVIACC

-

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusie IIpakTuuyeckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl

I1

1 apuaJIJIenorpaMM, STO HpHSHAKi 1 https://m.edsoo.ru/f9299d8
CBOICTBa
IT

2 APELTETIOTPANIM, ET0 HpHSHati 1 https://m.edsoo.ru/dddedd25
CBOICTBa
IT

3 apvaﬂﬂenorpaMM’ Cro HpH3HaKH 1 1 https://m.edsoo.ru/77{d6d 1d
CBOWCTBa
YacTHble ciydyan napaiesorpaMMoB

4 (IpsAMOYTOJIBHUK, pOMO, KBaJparT), UX 1 https://m.eds00.ru/94c¢93461
IIPU3HAKU U CBOMCTBA
YacTHble ciy4yan napauiesorpaMMoB

5 (IpsAMOYTOJIBHUK, pOMO, KBaJparT), UX 1 https://m.edsoo.ru/51911786
MIPU3HAKH U CBOHCTBA
YacTtHble ciayyau napauienorpaMMoB

6 (IpAMOYTOJILHUK, POMO, KBa/IpaT), UX 1 https://m.edsoo.ru/27256434
MIPU3HAKH U CBOMCTBA

7 Tpanenus 1 https://m.edsoo.ru/8ef16498
P 0

8 ABHODORAL I HPAMOYTOTbHaA 1 https://m.edsoo.ru/1b7b3ea8
Tparnenun
o O Ty 1 https://m.edsoo.ru/be3cc4dc

0 OOKYMEHEIRRANUCAH
18“'5“1 P%W%M&ﬂnaHm 1 https://m.eds00.ru/987cb6e8
Cepripakar UE“lﬁlD?HFECBﬂ%WﬁFa@F&/}W?pHﬂ 1 https://m.edsoo.ru/9fb2aace

OedcteuTened ¢ 05.02.2026 no 01.05.2027

Bnapeney KyHuy Mana KDpeegHa

.



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
https://m.edsoo.ru/9fb2aace

-

KonrponsHas pabora o Teme
12 " . " 1 https://m.edsoo.ru/144684c5
YeTbIpEXyrolbHUKU
T )
13 eopeMa Fraiieca 1 TeopeMa o 1 https://m.edsoo.ru/1f164baa
MIPONOPIUOHAIBHBIX OTPE3KaX
14 CpenHsisi TMHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/5caa551b
15 Cpenusis TuHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/27335f97
16 Tpaneuus, e€ cpeaHsisa TUHUSA 1 https://m.edsoo.ru/e4935643
17 Tpaneuus, €€ cpeaHssa TUHUSA 1 https://m.edsoo.ru/43c7b651
18 [IponoprimoHaabHbIe OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/537cf2b8
20 Lentp Macc B TpeyrojbHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TogoOHbIE TPEYTONBHUKH 1 https://m.edsoo.ru/de9d4f1f
T 3Ha 0
2 PH HIPH3Haka HOAOLIA 1 https:/m.edso0.ru/3d9d8817
TPEYTrOJIbHUKOB
Tpu npusnaka nogobus
23 PH TP 8 1 https://m.edsoo.ru/65d233dd
TPEYrOJIHbHUKOB
T 3HaKa nogo0
24 PH HIPHSHAka HOAOLIA 1 https://m.eds0o.ru/2ab3b872
TPEYrOJIbHUKOB
T 0
25 DI TIpHSHAIa HOAOBIE 1 https://m.edsoo.ru/a87287f2
TPEYTrOJIbHUKOB
IT 0
26 PHMEHCHIE HOAODIA HpH Pettictit 1 https://m.edsoo.ru/4a8cbfdf
MPAKTUYECKHX 3a7a4
KonTponbhas pabota no teme
27 | oPOTIbHERA PO ! 1 https://m.edsoo.ru/f5573351
HonobHble Tpe oAb kY
OOKY KIBBITCTE oG aidii )
0 2§ NEKTP @M RRBINGRIS 1 https://m.edsoo.ru/dcec5b8c
Ceprudurar 0E4 27 F1FEC 3 DopMyIRFAAT TIE6OfanM 1 https://m.edsoo.ru/b91f44ea

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa

A



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
https://m.edsoo.ru/b91f44ea

TPEyrojbHHKa, 1apajuienorpaMma

DopMyIIbl TS TUIOIIAIH

-

30 https://m.edsoo.ru/d58d8422
TpEeyroJibHUKA, apajuiejorpamma
DopmyIel U1 IUIOIAIU
31 PMYIIBLA ta https://m.edsoo.ru/d1c6cf5b
TpeyroJibHUKa, MapajijiejorpaMma
DopMyIIsl U1 TUIOMIAIU
32 PMYTIBL A ez hitps://m.eds00.ru/958¢8498
TpEeyroJibHUKA, apajiejorpamma
Dopmyiiel 1i1g mIIoma
33 PMYJIBL L e https://m.edsoo.ru/2e5a5¢9d
TpEyroJibHUKA, TTapajiejorpaMmma
Brruncnenue miomanei cioXKHbBIX
34 o Ha https://m.edsoo.ru/c19ff29¢
uryp
IImomann ¢puryp Ha xiaerTdyaToi
35 ; e uryp hitps://m.edsoo.ru/c67fd599
ymare
36 [Tnomaau nogo6HBIX GUryp https://m.edsoo.ru/dclel 62f
37 [Tnomanu mogoOHBIX puryp https://m.edsoo.ru/1b83b7d3
3a1aun ¢ IpakTHIECKUM
38 a p https://m.edsoo.ru/7ababeed
coJiepKaHUuEM
3agaun ¢ IpakTHIECKUM
39 8 p https://m.edsoo.ru/e1fab379
coJiepKaHUuEM
Pemrenne 3amay ¢ mOMOIILIO METOIA
40 HHCHHE 38181 UH MOTHBIO METOA https://m.edsoo.ru/f8fbc711
BCIIOMOTaTEIbHON IUIOIIAIN
KonTtponsHasg pabora 1o Teme
41 " P \ p https://m.edsoo.ru/4247ccd7
JIONIAb
Teopewma IIudaropa u eé
42 E arop N https://m.edsoo.ru/1de9988f
IIDHMCHCHIE
0 OOKYMEHT NOANUCAH
rpdaens q—i%ﬁﬁm eé
4§HEK1 pd 4 0 https://m.edsoo.ru/e8c9529b
Ceptugurar OEL 2EQ?F’!FECBIE_.HB/IEGFI.{CGDI.{E%:%?C'!EEDFE
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
7y

A



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
https://m.edsoo.ru/7a6abeed
https://m.edsoo.ru/e1fab379
https://m.edsoo.ru/f8fbc711
https://m.edsoo.ru/4247ccd7
https://m.edsoo.ru/1de9988f
https://m.edsoo.ru/e8c9529b

-

T I N

44 copema [Tudaropa n ¢ https://m.edsoo.ru/da7f91dc
MIPUMEHEHHE
T I1 &

45 copema Hugaropa u & https://m.edsoo.ru/6adfd62b
MIPUMCHECHUE
Teopema I1 eé

46 opema ITugaropa u https://m.edsoo.ru/398e21a6
MIPUMEHCHHE
OnpeneneHne TPUTOHOMETPUUECKUX
GbyHKIUI OCcTpOro yria

47 MPSAMOYTOJIBHOI'O TPEYTOJIbHUKA, https://m.edsoo.ru/5£57859b
TPUTOHOMETPUYCCKHE COOTHOIICHUS
B IIPSIMOYTOJIbHOM TPEYT OJIbHUKE
0)

48 CHOBHOC TPUTOHOMETPHICCKO® https://m.edsoo.ru/3a89df6a
TOXICCTBO
0)

49 CHOBHOT TPHIOHOMETPHHACCIOT https:/m.edsoo.ru/12127fc1
TOXIECTBO
0)

50 CHOBHOC TPHTOHOMETPIHCCKOC https://m.edsoo.ru/15d3c665
TOXIECTBO
KonTponbhas pabota no teme

51 "Teopema [1udaropa u navyana https://m.edsoo.ru/22adb8 16
TPUTOHOMETPUH"
B

52 [THCAHHDIC 1 SHTPATLHBIC YIIIBL, https://m.edsoo.ru/83f3e14d
YTOJI MEXTy KacaTeIbHON M XOp0i
B

53 [THCAHHDIC HeHTpaHL}iHe yrHH’v https://m.edsoo.ru/49a5642c
yroJl MEXIy KacaTellbHON 1 XOopAoi
BHI/IC'dHHblC N ICHTPAJIbHBIC yr*sqbl,

54 https://m.edsoo.ru/becbaabe

0 OOKY MEFHTMAR My WhCadd b 1Ol 1 XOpjnoit . :
59NEKTPRHHON OB UK u cexymjvm https://m.eds00.ru/d25bad46
CEpTHpnKaT UH%?HFEWWEFM)_@%EE%% U CeKyLIIMU https://m.edsoo.ru/85bb8bbe

OedcteuTened ¢ 05.02.2026 no 01.05.2027

Bnapeney KyHuy Mana KDpeegHa

A



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
https://m.edsoo.ru/22adb816
https://m.edsoo.ru/83f3e14d
https://m.edsoo.ru/49a5642c
https://m.edsoo.ru/bec6aabe
https://m.edsoo.ru/d25ba946
https://m.edsoo.ru/85bb8b6e

57

Brincanusie 1 OnMMCaHHBIE
YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOICTBa

https://m.edsoo.ru/72d2d56¢

58

BHI/IC&HHBIG " OIIMCAHHBIC
YETBIPEXYTOJIBHUKHU, UX IIPU3HAKU U
CBOMCTBA

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

59

60

61

Boucadubie 1 onMcaHHbIE
‘-IGTI)IpéXYFOJII)HI/IKI/I, ux HpI/I3HaKI/I nu
CBOMCTBA

HpI/IMeHeHI/Ie CBOMCTB BITMCAHHBIX U
OIIMCaHHBbIX I-IeTI:JpéXerJ'H:»HI/IKOB IIpu
PCUICHUU I'COMCTPUYCCKUX 3aaa4

HpI/IMCHCHI/Ie CBOMCTB BIIMCAHHBIX U
OIIMCAaHHBIX LIeTI:IpéX}/TOJ'II:HI/IKOB npu
peUICHUH I'COMCTPUICCKUX 3a1a1

https://m.edso0o0.ru/857¢578b

https://m.edsoo.ru/c753c21a

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

62

B3anMHOe pacnionokeHue 1Byx
OKpY’KHOCTEH, 00IIMe KacaTeabHbIE

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

63

64

Kacanne okpyxHOCTEN

Kontponbnas padota mo teme "Yrisl
B OKpYXXHOCTH. Briucanusie u
OTHMCAaHHBIE YETHIPEXYTOJIbHUKH"

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

https://m.edsoo.ru/f319755d

65

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOJ0B KypcOB 7 U 8 KJIacCOB,
0000111eHNe 3HAHUH

https://m.edsoo.ru/2359e4 1e

-

o

Ceptugurar OEL

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa

A

66 oK
ANEKT

OREANAIIIIA A~ ADTIE Ty ﬁAnnmnI‘/'I u
TTODTOpUIC OO b b rA TTOTINNT

YIMEFPTIPROMYN$ABAHT 8 Kitaccos,
"POPYERIC TR A MMOE

https://m.edsoo.ru/73d61{d9

y 060 7FIFE

¢ 2dg0reBasKOHTPEREHAs paboTa

https://m.edsoo.ru/7482fa88



https://m.edsoo.ru/72d2d56c
https://m.edsoo.ru/5d95fa1e
https://m.edsoo.ru/857c578b
https://m.edsoo.ru/c753c21a
https://m.edsoo.ru/77caf1ad
https://m.edsoo.ru/22357ffa
https://m.edsoo.ru/9ddff952
https://m.edsoo.ru/f319755d
https://m.edsoo.ru/2359e41e
https://m.edsoo.ru/73d61fd9
https://m.edsoo.ru/7482fa88

[ToBTOpEHNE OCHOBHBIX MOHATUN U

68 METOJIOB KypcOB 7 U 8 KJIaccoB, 1 https://m.edsoo.ru/e464967b
0000111eHYE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 63
ITPOI'PAMME
;. R
OOKYMEHT NOANMUCAH
3NIEKTPOHHOM noganucero
Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
N =4



https://m.edsoo.ru/e464967b

9 KJIACC

-

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusie IIpakTuuyeckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
O
1 HpeﬂegeHHe TPHUTOTOMCTPHIHCCKHX 1 https://m.edsoo.ru/b3c64e7c
¢bynkuit yrinos ot 0° no 180°
2 @opMyIIbl IPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/341bb435
4 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/69¢32eb3
5 Teopema kocuHycOB 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/67e¢612cl
Haxoxnenue CTOPO
9 ROACICHIE JUIHT CTOPOT 1 | https://m.eds00.ru/8bcf3969
BEJIMYUH YTJIOB TPEYTOJILHUKOB
10 Pemrenue TpeyroibHUKOB 1 https://m.edsoo.ru/2f985b58
11 Pemenue TpeyroapHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenue TpeyronpHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenue TpeyroabHUKOB 1 https://m.eds00.ru/9557249d
[Ipa €CcKoe E€HEHUE Teope
14 PATHACCKOC HPUMEHEITHE TE0peM 1 https://m.edsoo.ru/bdc72cb1
CHUHYCOB M KOCHHYCOB
15 PARTERCTROC IPYMISHICHTe ToRpeM 1 https://m.edso0.ru/7197fb99
0 OOKY BT OBOLHUADAI40B
INEKTPRIGHII OB PGS0 Teme
16 . " 1 1 https://m.edsoo.ru/e784c943
CepTugukar 0E42607F1FEC 3 BemieHIE FpS YN0 ABHIKOB

Dercteutened ¢ 05.02.20
Bnapeney KyHuy Mana KDpeegHa

A

6 no 01.05.2027



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

17 [Tonsarue o mpeoOpazoBaHUH OO0

https://m.edsoo.ru/ebf9323e

18 CoOTBETCTBEHHBIE AIIEMEHTHI
oTI00HBIX pUryp

19 COOTBETCTBEHHBIE JIEMECHTHI
MoA00HBIX PuUryp

https://m.edsoo.ru/b6¢9917d

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

Teopema 0 pou3BeCHUH OTPE3KOB
20 XOp/I, TeOpeMa O MPOU3BEACHUN
OTPE3KOB CEKYIIUX, TeOpeMa O

KBaJparTe KacaTeJIbHOM

https://m.edsoo.ru/eded2d8e

Teopema o pon3BeICHUH OTPE3KOB
21 XOp/I, TeOpeMa O MPOU3BEACHUN
OTpPE3KOB CEKYIIHX, TeopeMa O

KBaapare KacaTellbHOM

https://m.edsoo.ru/f22f5b5f

Teopema o poOU3BECHUH OTPE3KOB
2 XOp/I, TeOpeMa O MPOU3BEICHUN
OTpPE3KOB CEKYIIHX, TeopeMa 0

KBaJpaTe KacaTeJIbHOU

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

23 HpI/IMCHCHI/Ie TCOPEM B pCIICHUHU
reOMCTPHUICCKUX 3aaa4

HpI/IMCHCHI/IC TCOPCM B pCIHICHUU
TreOMCTPHUYICCKUX 3aaa4

24

https://m.edsoo.ru/1c13d2d7

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

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

https://m.edsoo.ru/af72d448

KonrtponsHas pabora no Teme

"M e BaraRAFATHOFA OIS
TTIPCOOPA3OBAHHCTHOHOOA -\l

f’ 26
0 OOKY WEATTTEOEAMICORMHOLLICHNS B

SNEKTPOidpaA ool CHIO

https://m.edsoo.ru/da5138ee

Ceprugmkar 0E4 2607 F1F EC 20TEIENICHIE BEETOPDB.

https://m.edsoo.ru/53a4c485
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PuU3NYEeCKUN U T€OMETPUIECKUI
CMBICJI BEKTOPOB

28

29

Cl0XCHHE U BRIUNTAHHUC BCKTOPOB,
YMHOKCHHE BCKTOpPA HA YUCIIO

CrnoskeHne 1 BEIYUTAaHHUE BEKTOPOB,
YMHOKXCHHE BEKTOPA HA YUCIIO

https://m.edsoo.ru/d5¢7dc9e

https://m.edsoo.ru/5fc8e3ef

30

CloXeHHE U BRIUNTAHHUE BCKTOPOB,
YMHOXXCHUEC BCKTOPA HA YUCIIO

https://m.edsoo.ru/b66195d4

31

32

Pasnoxenne BekTopa 1o 1ByMm
HEKOJJIMHEAPHBIM BEKTOpaM

Koopaunats! BekTopa

https://m.edsoo.ru/d57fedf3

https://m.edsoo.ru/393e5532

33

CkaisipHO€ ITPOU3BEIEHNE BEKTOPOB,
€ro MpUMEHEHHUE TSl HaX 0K ICHHS
JUTMH 1 YTJIOB

https://m.edsoo.ru/4c2c7ae3

34

35

36

CkansipHO€ TIpOoU3BeIeHNE BEKTOPOB,
ero HpI/IMeHeHI/Ie JJISI HAXOXIACHUA
JJIMH 1 er'IOB

Pemenue 3aau ¢ moMOIIBIO
BEKTOPOB

Pemrenue 3agad ¢ moOMOIIBIO
BEKTOPOB

https://m.edsoo.ru/6e53e8d

https://m.edsoo0.ru/7788ed68

https://m.edsoo.ru/b1d59d28

37

38

[IpuMeHeHne BEKTOPOB ISl pEILIEHUS
3aj1a4 pusuKu

KonrtponsHas pabora o teme

-

o

Ceptugurar OEL
OeAcTerTenaH ¢

"BekTops!" R

https://m.edsoo.ru/8faeee39

https://m.edsoo.ru/181256¢cb

39NEKTP

LOK
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IIJIOCKOCTHU

https://m.edsoo.ru/6a4dcbb6a

|
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C

6 Al APHERG JpAMon

AZE3COFFB/CIBEOFZ

https://m.edsoo.ru/cd67f435
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-

41 YpaBHEHUE NPAMOI 1 https://m.edsoo.ru/c2723581
42 YpaBHEeHUE OKPYKHOCTU 1 https://m.edsoo.ru/d858d33e
43 KoopuHater Touex HevpecequI/Iﬂ 1 https://m.edsoo.ru/76blbe7d
OKPYKHOCTH U MPSMOM
Meroa KOOpAUHAT IPU PELICHUN
44 reOMETPUYECKUX 3a/1a4, 1 https://m.edsoo.ru/2fc365¢c5
MIPaKTUYECKUX 3aja4
MeTo KOOpAMHAT IPU PELICHUU
45 F€OMETPUYECKUX 3a]1aY, 1 https://m.edsoo.ru/e12ca595
MIPaKTUYECKUX 3ajau
MeTo KOOpAMHAT IPH PEIICHUN
46 reoOMETPUYECKHUX 3aj1ay, 1 https://m.edsoo.ru/cdca5a96
MPAKTUYECKHX 3aa4
KonTponbhas padota no teme
47 "JlexapTOBBbI KOOPINHATHI Ha 1 https://m.edsoo.ru/e254eft4
MJI0OCKOCTH"
48 HpaBibHbIe MHOTOYTOMEHIKIL, 1 https://m.edsoo.ru/S733b6f2
BBIUHCIICHUE UX 3JIEMEHTOB
49 Yucno n. JInHa okpyxHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno n. InuHa OKpyKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlnvHa 1yru OKpY»KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Pannannas mepa yria 1 https://m.edsoo.ru/d885149f
53 [lmomane kpyra, cEeKTOpa, CErMEHTa 1 https://m.edsoo.ru/984c824c
54 [Imomaae Kpyra, CEKTOpa, CErMEHTa 1 https://m.edsoo.ru/729f9dda
0 55 1o v AE O3 HE KPR AGKTOPa, cermenTa 1 https://m.edsoo.ru/f76de8ab
SONEK TP OleHOM O HIMCEND 110CKOCTH 1 https://m.edsoo.ru/376d67dd
1 Doh7F1FEC Hapamsie AbEBIIT EEPSHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a

Ceptugurar OEL
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58

[TapannenbsHbIi IEPEHOC, TOBOPOT

https://m.edsoo0.ru/94431449

-

59 [TapanienpHbIi IEPEHOC, TOBOPOT https://m.edsoo.ru/2balc265
60 [TapannensHbIi IEPEHOC, TOBOPOT https://m.edsoo.ru/af48c48e
I1 cHeHue SKeHn
61 PHMEHCHIE ABIDRCHIH HpH https://m.edsoo.ru/ff7d8897
pelieHuu 3a1a4y
KontposbHas paboTa mo temam
62 "[IpaBUSIBHBIE MHOTOYTOJIbHUKH. https://m.edsoo.ru/ele8aela
OxkpyxHOCTb. [[BUKEHUs IIOCKOCTH"
[ToBTOpenHme, 06001EeHNE,
cucreMarusanus 3Hanuil. UsMepeHue
63 . P https://m.edsoo.ru/72edal63
F€OMETPUYECKHUX BEITUYHH.
TpeyroapHUKH
[ToBTOpenue, o6o0IIEeHNE,
cucTeMaTu3alus 3HaHuH.
64 1 hitps://m.eds00.ru/92569f1e
[TapannensHble U
MepHEeHUKYISIPHbIE TTPSIMBbIE
[ToBTOpenue, o6o0IIEHNE,
CHCTEMaTH3aINsI 3HAHWH.
65 OKpY>XHOCTb U KPYT. https://m.edsoo.ru/f15718de
['eomeTpuueckue nocTpoeHusi. Yiabl
B OKPY>KHOCTHU
[ToBTOpenue, o6o0mEeHNE,
cucTeMaTH3alus 3HaHuil. BrimcanHrie
66 & https://m.edsoo.ru/5b4988db
1 OIIUCAHHBIE OKPYKHOCTH
MHOI'OVI'QIEHUKOQOR
z -\1
o 67 nOKYMEPNOBRY EOBRDARPHAS padoTa https://m.edsoo.ru/f9e5a2db
INEKTPQIBRPAAL A e
68 4 o https://m.edsoo.ru/2346d284
Ceptudgurat OE42607F1FEC ICACTEMAaTAFHTITIEHTHITN
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
6 I'eomerpust
61 PacriozHaBaTh OCHOBHBIE BMJIbI UYETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
' M10JIb30BaThCsl X CBOWCTBAMM IIPU PELICHUH T'€OMETPUUYECKUX 3a7a4
6.2 [IpuMeHsATH CBOICTBa TOYKM IEpECEYEHUs MEIUaH TPEeYroJbHUKA
' (eHTpa Macc) B pelIeHUH 3a1a4
Bnagers noHsiTHeM cpeaHeW JMHMM TpEYrojbHWKA U Tpareluy,
63 NPUMEHATh HMX CBOMCTBA NpU pEIIEHUH TE€OMETPUUYECKUX 3ajad.
. [Tonws3oBatbcst Teopemont Paneca U TEOPEMON O NMPONOPLHUOHATBHBIX
OTpe3Kax, IPUMEHSTh UX AJIS PeIIeHUs MPAaKTHUECKUX 3a1a4
6.4 [IpuMeHsaTh mNpU3HAKU T1OAO0OMS  TPEYroJbHUKOB B  PELICHUU
' reOMEeTPUUYECKUX 3a7a4
[Tonb3oBatbesa Teopemoit [Iudaropa g pemieHns reoOMeTpUUecKux 1
65 npakTH4eckux 3aaad. CTpouTh MaTeMAaTHYEeCKyl0 MOJENb B
' MPAKTUYECKHUX 3aj[auyaX, CaMOCTOSATENIBHO JIeNaTh YepTEX U HAXOAUTh
COOTBETCTBYIOIINE JJTUHBI
Bnagers moHsATHSIMM CUHYCa, KOCHMHYyCa W TaHI€HCa OCTpPOro yria
6.6 NPSIMOYTOJIBHOTO TpeyrojipHuKa. Iloab30BaTbes STUMH HOHATHAMU
JUISL peIlIeHUs] MPaKTUUECKUX 3aau
Beraucnsate  (pa3nuuHBIME  CIIOCOOAaMHU) TUIOMIAAL TPEYroJbHUKA |
6.7 IUIOIIAZ MHOTOYTOJIBHBIX (uryp (monb3ysck, rae HeoOX0IuMo,
' KaJIbKyJIATOpoM). [IpMMEHATh NOJydeHHblE YMEHHS B NMPAKTHUECKUX
- e ~
AOKYMEHT NOANWGAKhers, norsTHiiMU BINCAHHOTO U LEHTPAIBHOTO YA, HCIOIb30BATh

O

Ceprugurar OE42607F

ANEKTPOMHHON NC

DANMUCEID

CRIYICIBEOED
===

TEOpPEMBI O BIHUCAHHBIX yIJIax, yrilax MEeXAy XOopAaMu (CEeKyIIUMHU) U
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6.9

yIiie MeXAy KacaTelbHOM M XOpJOW MpH pPEHIeHUH T'€OMETPUYECKUX
3a1a4
Bragers mNOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH

CBOMCTBA OIMCAHHOT'O tleTHpéXy'l"O.]'II:HI/IKa IIpu pCUICHUH 3aaa4

6.10

HpI/IMeHHTB IIOJIYYCHHBIC 3HaHHWsA Ha  IPaKTHUKE —  CTPOUTH

MATCMaTU4YCCKUEC MOACIN JId 3aaad peaHBHOfI JKU3HU U TIPOBOAHWTH
BBIYHCIICHHUA C HO,Z[06I/I$I n

COOTBETCTBYIOIIIUE IIPUMEHCHUEM

TPUTOHOMETPHUH (TI0JIB3YSCh, I/Ie HEOOXOUMO, KAIBKYIATOPOM)

9 KVIACC

Kox
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

6

6.1

I'eomerpus

3HaTh TPUTOHOMCTPUUICCKHUC (bYHKI_II/II/I OCTPLBIX YI'JIOB, HAXOIUTH C UX

IIOMOIIIBIO PA3JIMYHBIC OJOJIEMCHTBLI MIPAMOYT'OJIBHOI'O TPCYTrOJIbHUKA

(«pemieHne  MPSAMOYTOJBHBIX  TPEYroiabHUKOB»). Haxomute  (c

IIOMOIIBIO KaJ'IBKyJ'ISITOpa) JJIMHBI U YTJIbI JJIA HETAO0IUYHBIX 3HAYECHUH

6.2

[Tonb3oBaTbCs dbopmynamu MIPUBEIECHUS " OCHOBHBIM

TPUTOHOMCTPUYCCKHUM TOXACCTBOM [JIsI HAXOXICHHUA COOTHOIICHHH

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIINUNHAMHA

6.3

6.4

Hcmons3oBaTh TCOPEMBI CHHYCOB W KOCHUHYCOB MJId HaXOXIACHUA
PAa3JIMIHBIX J3JICMCHTOB TPCYIrOJIbHHUKA (((peI_HCHI/IC TpeyFOJ'IBHI/IKOB»),

NPUMCHATH UX IIPU PCHICHUHN TCOMETPHUICCKUX 3ada1

Brnagets moHsATHSMH TIpeoOpa3oBaHUS MOAO00WS, COOTBETCTBEHHBIX
ANEeMEHTOB MOA0OHBIX ¢uryp. Ilomp3oBaThCs CBOWCTBAMU MOAOOMS
MPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U HAXOJUTH YIJIBl Y
nofao0HbIX ¢uryp. [IpuMeHsTH CBOMCTBAa MOAOOWS B MPAKTHYECKUX
3aja4ax. YMeTb MPHUBOJIUTH M0100HBIX

MIPUMEPBI ¢buryp B

OKPYIKAromeM MHUpe

-

Ceprugpurar OE42 9
OenctevTened ¢ 05.02.2026 no

O

AOKYMEHT NOANUTKHL30BaThCA
INEKTPAMHOM NOANUCHIO

reopeMaMi O TMPOU3BEACHUU OTPE3KOB XOpI, O

MMPOU3BCACHUUN OPC3KOB CCKYIIHX, O KBaApaTe KacaTelIbHOMU

BOZEIEECIOEA
f G385
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6.6

6.7

6.8

[lons30BaTbcst BEKTOpPAMM, IIOHMMAaTbh HX TIEOMETPUYECKUH U
¢bu3nyeckuil CMbICI, NPUMEHSTh MX B PELICHUU I'€OMETPUYECKUX M
¢usnyeckux 3anay. IIpuMeHsTH cKadspHOE NMPOU3BEICHHE BEKTOPOB

IJI HAXOKACHHWA NJIMH U YI'JIOB

Ilons30BaThCs MCTOAOM KOOpJAMHAT Ha IIOCKOCTHU, IIPHUMCHATH €ro B

PCIICHUU IT'COMCTPUYCCKUX U ITPAKTHUYCCKUX 3a/1avd

Bnagers DNOHATHAMM — IPAaBWIBHOTO  MHOIOYIOJIBHHMKA,  JUIMHBI
OKPY’KHOCTH, JJIMHBI AYTH OKDPY)KHOCTM W paJMaHHOM MEphI yria,
YMETh BBIYHCIATH IUIOMAAL Kpyra M ero uvacred. Ilpumensarts

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adavdax

6.9

HaxoauTe ocu Wil IEHTPBI CUMMETPHH (PUTYDP, TPUMEHSTH ABHKCHHUS

IJIOCKOCTH B IIPOCTEUIINX CIIydasx

6.10

[IpumeHsaTh 1HONy4YEeHHBIE 3HAHMS HA IPaKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU IS 3aJad peajlbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C [PUMEHEHHEM Noao0us U
TPUTOHOMETPUYECKHX (GYHKUMN (TONB3YsCh, TI/A€ HEOOXOAUMO,

KaJIbKYJISITOPOM)

-

o

LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

UYerbipéxyronpuuku. [lapamienorpamm, ero npu3Haky U CBOWCTBa

[IpsmoyronbpHUK, poMO, KBaJIpaT, UX MPU3HAKH U CBOMCTBA

Tpanenus, paBHOoOOKas Tparenus, e€ cBoiicTBa U mpusHaku. [IpsmoyronbpHas

Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u

TCOpPEMa O IIPOMOPHUOHAIIBHBIX OTPE3KaAX

Cpennue TMHUM TpEeyrojibHUKA U Tpanenuu. LleHTp macc TpeyronbHuKa

[TogoOue TpeyroabHUKOB, KOdPdunueHt mnomodus. Ilpusnaku mogoOus

TPECYTrOJIbHUKOB. HpI/IMeHeHI/Ie HO,I[O6I/I5I IIpU pCHICHUH MMPAKTUYCCKUX 3aJ1aYq

q)OpMy.]'IBI Ui TUIomiaanu  TpEyroJibHUKa, IapajljiejiorpaMma, p0M6a u

CgoiicTBa miomaae reomerpuueckux ¢uryp. OTHOIICHHE TUIOMIAAEH

Brrunciaenue miomaaen TPEYTOJIbHUKOB U MHOTOYI'OJIbHUKOB Ha KJIe€T4aToOU

Teopema IIudaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHuu

CuHyc, KOCHHYC, TQHT€HC OCTPOrO yrjla HpSMOYIOJBHOTO TPEyrojbHHKA.

OcHoBHOE TPUTOHOMCTPUYICCKOC TOXACCTBO. TpI/II‘OHOMCTpI/I‘-ICCKI/IC

Brnucannbple M LEHTpanbHBIE YIUIBI, YTOJ MEXAY KacaTelIbHOM M XOpIOM.

BrucanHbIe U ONIMCAHHBIE YETBIPEXYTOJIbHUKHU

B3auMHOE pacroJIOKOHHME JBYX OKpYKHOCTel. KacaHue OKpYKHOCTEIA.

8 KUIACC
Koxn
6 I'eomerpus
6.1
6.2
6.3
Tparnenus
6.4
6.5
6.6
6.7
Tpamnenuu
6.8
oJI0OHBIX GUTYp
6.9
Oymare
6.10
MPAKTHYECKHX 33124
6.11
¢bynkun yrios B 30°, 45° u 60°
6.12
VYTasl MeXAY XOpJaMU U CEKYILUMHU
6.13
-
o OORMKIEHT N
SNEKTPOHHOM

NMACAH
IHAEISRSCbHbIE KYIBYM OKPYXKHOCTAM

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
OedcteuTtened ¢ 05.02.2026 no 01.05.

Bnapeney KyHy Mana KDpeesHa

.

2027




9 KIIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
6 I'eometpus
61 Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXECTBO. POPMYIIBI IPUBEACHHUS
Pemenne tpeyronbaukoB. Teopema KOCHHYCOB M Teopema CUHYCOB. Pemienue
6.2 MIPaKTUYECKUX 33aJad C MCIOJIb30BAHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpaszoBanue nomodus. [lonodre cooOTBETCTBEHHBIX JIEMEHTOB
64 Teopema o mpousBeACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
' CEeKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOU
Bektop, nmimHa < (MOAynb) — BEKTOpa,  COHANpaBlICHHBbIE  BEKTODBI,
6.5 IIPOTUBOIOJOKHO  HAIpPaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepalluu HaJ BeKTopamu. PaznoskeHue BeKTopa mo AByM
HEKOJUJIMHEApHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOe MPOU3BEICHUE BEKTOPOB, IMPUMEHEHUE IS
' HaXO0XICHUS JUIMH U YTIJIOB
JlexkapToBbl KOOpAMHATHI HA IJIOCKOCTU. YPABHEHMS MPAMON U OKPYKHOCTH B
6.7 KOOpJMHATAX, NMEPECEUCHUE OKPYKHOCTEN U MPAMBIX. METOJl KOOPAUHAT U €ro
IIPUMEHEHHE
6.8 IIpaBUIIBHBIE MHOTOYTOJIBHUKH
69 JlinHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIUMCIEHUE JUIMH Oy
' OKPY>KHOCTEHN
6.10 [Inomane kpyra, CeKTOopa, CErMEeHTa
611 JIBIDKEHHSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUM QUryp (dJIeMeHTapHbIe
' npencrasienus). [lapamiensusiil nepenoc. [loBopot
' R
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IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC
VYMmenne ONeprupoBaTh IMOHATUAMU: MHOXKCCTBO, I[MOAMHOXECTBO,
omepany HaJ MHOXKECTBaMH; YMEHHE OIEepPUPOBATh MOHITHIMHU:
rpad, cBs3HBIN rpad, AEpeBO, MUK, MPUMEHITh UX MPH PEUICHUU
3a/la4; YMEHHE HCIOJIb30BaTh rpapuueckoe MmpeiCTaBIeHHEe MHOKECTB
AJid OIMMCaHHMA PCAJIbHBIX IMPOLECCOB U FIBJIGHI/If/'I, IIpr pCIICHUHU 3ada4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL MOHATHUAMMA: OIPCACIICHUC, aKCHMOMaA, TCOpEMa,

A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BBICKA3bIBaHUA, TPHUBOAUTL IIPUMCPBI U KOHTPIIPUMCEPLBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKA3bIBaHUH

YMmenue ONCpHUpOBaTh HNOHATUAMHU: HATYPAJIbHOC YHCIO, IIPOCTOC U

COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJIb 4YHCIa, OOBIKHOBEHHas JIpoOb U
JecsiTUYHas apoOb, CTaHIAPTHBIA BUJ YMCIA, PallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIIO, apU(PMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS €  4YHMCIaMH, CpaBHUBATh U
yIOpsA04YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHOMN
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaTh MHNPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHHUH

YMeHHe onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM I0KAa3aTeseM,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb, MHOTOWIEH, anredpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHON CTEMEeHU
0oJbIlle €IWHHULIBI; YMEHHE BBINOJIHATH pacu€rbl Mo (opmynam,
npeoOpa3oBaHusl MENbIX, JAPOOHO-PAIMOHAIBHBIX BBIPAKEHUH H

BI)Ipa)KeHI/Iﬁ C KOpHAMH, PaA3JIOKCHHUEC MHOI'OYJICHA Ha MHOXXHUTCIHU, B

-

.

O

CepTudurar 0E42B07FIFEC395A2E3COF

OOKYMEHT NOg

INMUCAH

-\\l
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OTHOM IEPEMEHHOM, 4YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAaJApPATHHIC YpPaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OJHOM INEepeMEHHOH, CHCTEMbI
JBYX JIMHEHHBIX YpaBHECHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a]1a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3a]a4; YMEHHE HCIIOJIb30BATh KOOPAMHATHYIO
OpSIMYyI0 M KOOPAMHATHYIO IUIOCKOCTh Ui M300pakKeHUs pEUIeHUN

ypaBHeHHﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHITUAMU: QYHKIUS, rpaduk QYHKIMU, HYJIN
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIIEC W HAUMEHBIIECE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOMOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIHMS, KBaJpaTUuHas (QyHKIH,
oOpaTHas TPONOPIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduku QYHKIUH, UCIIOIB30BATh TPAMUKH ISl OTIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, IS PEIICHUs 3a/ad U3 JPYTUx
y4EOHBIX TPEJAMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXKaTh

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

YMeHmne ONCprupoOBaTh IIOHATUAMMU: I10CJIEA0OBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccuH;  yMEHHeE
HCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3a/ad, B TOM 4YMCIe 3a/ad U3 JIPYTHux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM 4YHCIIE Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHy TOBAapOB M CTOMMOCThb
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPABJICHUS JINYHBIMU U
ceMelHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHUIO 3aJayd,
UCCIIEIOBaTh MOJIyUEHHOE PELIeHHE U OLEHUBATh MPaBAOIN0I00HOCTh

TOJIYUYCHHBIX PC3YJILTATOB

YMeHue onepupoBaTh HMOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,

-
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napajieniorpaMMm, pomMO, TpPSIMOYrOJbHUK, KBajapaT, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 IOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB (UTYp U (HaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapaluIeIbHOCTh M IMEPHEHAUKYISIPHOCTb IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, moo0HbIEe TPEYTOJIbHUKN, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHUE DPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue (uryp, napamieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KarOIIEM
MHpE; YMEHHE MPUMEHATh (OpPMyNbl TEepUMeTpa U  IUIOIMIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJBHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOIICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3zo0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C TOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBarb — MOHATHUSAMH:  IPSAMOYTOJbHAs  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHl TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MIPOU3BEICHUE BEKTOPOB;
YMEHHME MCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJISI MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

YMeHue omnepupoBaTh IOHSATUSIMU: CTOJOMKOBBIE U  KPYTOBBIE

-

TMarpamMmbl,  TaOnmuIel, cpeaHee  apudMeTHdeckoe, MeAHaHa,

o ﬂﬂKyMEhT nnﬂn”%&ﬁbonbmee U HAaMMCHBIICC 3HAYCHHA, pasMax YHUCIOBOIO Ha6opa;
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15

16

nH(poOpMaLINI0, TPEACTABICHHYI0 B TaliHWIlaX M Ha Jguarpammax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHE paclo3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKpY’KaroleM Mupe

YMeHue omnepupoBaTh TMOHATUSIMHU: CIy4alHBIA OMBIT (CIy4alHbIN
SKCIIEPUMEHT), JJIEMEHTapHOEe CcOoObITHE (PIEMEHTApHBIM HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4aWHBIX COOBITUNA B ONBITaX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4yd METOJIOM OPraHHW30BAaHHOTO Mepedopa U C HUCHOJIb30BAHUEM
MpaBWwjia YMHOXKEHHS; YMEHHE OLECHHMBATh BEPOSATHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SBJICHUAX

YMeHue BbIOMpaTh MOIXOISIMIMKA W3YYEHHBIM METON AJIs pPEeLIeHUS
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTE€MaTUKU KaK HAYKH, IPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH

-

O

NOKYMEHT NOANWUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027

Bnapeney KyHy Mana KDpeesHa

.




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucina v BBIYUCICHUS
1.1 HarypanbHble u niensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEell
19 OOBIKHOBEHHbIE M JIECATUYHbIE  ApOoOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIePUOIMYECKHUE TPOOH
13 Panmonaneupie uncna. ApudMeTHdyeckue Omepalud ¢  PaldoHAIbHBIMU
' quciIaMu
14 HeiictButenpupie yncia. ApudMETHYECKHE OIMepaluu ¢ ACHCTBUTEIbHBIMU
' qrcIaMu
s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYTJICHHUS, NPUKHAKA M OILIEHKa
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaXKeHUs
2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMH )
55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palUMOHAIBHBIM I10KA3aTEJIEM.
. CBoiicTBa CTENEHH
2.3 MHorouseHsl
24 AnrebGpanueckas ApoOb
) s ApudpmeTnueckuii  KOpeHb  HATypajJbHOW  CTENEHH. HevictBust ¢
' apupMeTHUeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 YpaBHEHMS U HEpaBEHCTBA
- Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. ypaBHEHUU
1s Llensie u ApoOHO-paroOHaIbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTHU
' HEPABEHCTB
3.3 Penrenue TeKCTOBEIX 3amau
-~ % HHCITOBBIE TIOCIETUBATERHOCTH
AOKYMEHT LIOOTNTNCAH .
o 9 ﬂEK#g OHH &%olc%ﬂ‘)ﬁﬁaeﬁg{ocm, crqcoObl 3aJaHHs MTOCIIeI0BATEIbHOCTEN
Cepruguxar 0E42607F1FES395A2EAPHAPMOEHEREK3A 1M reomeTpuueckas mporpeccnu.  DopMmyna  CIOKHBIX
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IPOIICHTOB
5 DyHKIIU
Oyaknus, crnocoObl  3amanus  ¢yHKuuu. ['paduk  yHknuu. OoOmacts
ompeneseHUs 1 MHOXKECTBO 3HaueHu ¢yHkiuu. Hynu ¢yakuun. [TpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMUA. MakCUMyMbl U
MUHHUMYMBI (yHKIMH. Hanbosbinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopauHatsl Ha IpsIMON U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyroabHUK
7.3 MHoOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4ecKix BeIMYUH
7.6 Bexkrops! Ha TUIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunatopuka
8.4 MHoxecTBa
8.5 I'padbr
4 ™
0 AOKYMEHT NOANUCAH
3NIEKTPOHHOW NOANWUCHIO
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Maremaruka. 'eomeTrpusi: 7 - 9-e kitacchl: 6a30BbIi ypOoBeHb: yueOHUK; 14-¢
n3nanue, nepepadoranHoe Aranacsa JI.C., byty3os B.®., Kagomies C.b. u mp.

Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI IUVISA YYUTEJIA

3uB b.I'. 3agaun no reomerpun:Ilocodbue mis yuamuxcs 7-11 ki, [Ipocserienue,
2001

3uB b.I'. 3agaun x ypokam reometpun 7-11 xnaccor,C.IletepOypr, 1998
H.®.I"'aBpunos [loypouHsie pa3paboTKu 10 reoMeTpuu, TudPepeHnpoBaHHbII
noaxon, [Ipoceemenue, 2006

JI. C. AtanacsH, B. ®@. byry3os,l'eomerpus. Metonnueckue pekoMeHaanuu M. :
ITpoceemenue, 2015

I'.J1.Kapramesa TectoBble MaTepHalibl Ui OLICHKH KadecTBa 00yueHus, MockBa
"UnaTennexr-Lentp", 2012

JL.M.KopotkoB TecTsl, augaktuueckue Mmatepuaibl, MockBa: Alipuc-mpecc,

2006
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BeposiTHOCTB M CTATHCTHKA

HOACHUTEJBHAA 3AIIMCKA

B coBpemeHHOM LH(POBOM MHUpPE BEPOSATHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUM, HEOOXOAMMOM KaXkJIOMy 4eloBeKy. Bo3pacraer uncio
npodeccuii, Mpu OBJIAJICHUA KOTOPHIMU TPeOyeTCsl Xopolias 0a3oBasi MOJATOTOBKA
B 00JIacTU BEpPOSITHOCTMU W CTAaTUCTUKM, Takas TIOJArOTOBKA BaKHA JUJIS
MIPOJIOJKEHUS 00pa30BaHUs U JIJIs1 yCIEIHON TPOo(eCcCUOHATBLHON Kaphephl.

Kax11p1i1 4esioBeK MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOILIUXCS Y
HEro JaHHbIX. A 1J11 0OOCHOBAaHHOT'O MPUHSATHUS PEIICHUS B YCIOBUIX HEIOCTaTKa
WU M30bITKAa MHPOPMAIIMU HEOOXOJIUMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHUE.

MMeHHO TOo3TOMYy OCTpO BCTaja HEOOXOAUMOCTh c(opMupoBaTh Yy
oOyyaromuxcst GyHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOLIEH  YMEHHME  BOCIHPUHUMATh UM KPUTHYECKHU
aHATM3UPOBaTh UH(MOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSITHOCTHBIA XapakTE€p MHOTHX pPEAJIbHBIX MPOIECCOB M 3aBUCUMOCTEH,
IIPOU3BOMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIMIIAMU cOOpa, aHaIu3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OO0IIecTBa M rocyaapcTBa
npuoOmaeT o0ydarmmxcs K OOIIECTBEHHBIM UHTepecaMm. l3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBAaET HABBIKA OpraHU3aluM Tepedbopa U mojacuéra dmcia
BApUAHTOB, B TOM YHUCJI€ B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH T€OPUU
rpadoB co31aéT MaTeMaTUYeCKUil pyHIaMeHT 151 GOpMHUPOBAHUS KOMIIETEHIINI B
o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATUCTHKU U
BEPOATHOCTH OOOTaIAIOTCSl MPEACTABICHUS OOYYarolIMXCi O COBpPEMEHHOU
KapTUHE MHpa M _METOJIaX €ro HCCIeNOoBaHUus, (OpPMHUPYETCs MOHUMAaHHUE POJIU

-

O

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS

CT&ﬁE&Wﬁdﬁﬁﬁﬁlﬁ(a COIIMAJIFHO 3HAYMMOU I/IH(bOpMaHI/II/I " 3aKJIaAbIBaIOTCA
OSHERFPEEIOGFHOO THIMOBWBILITICHUS .



https://infourok.ru/

B cooTBeTCTBMU C JAaHHBIMHU LIEJISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO
Kypca «BeposATHOCTh M CTaTUCTHKa» OCHOBHOTO OOIIET0 0Opa3oBaHUS BBIJCICHBI
CIENYIOIINE COJIEpKATENbHO-MeTOAMYEeCKhe TUHUM: «lIpeacraBienvne naHHBIX U
onmucarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEeMEHTbl KOMOMHATOPUKW,
«BBenenue B Teopuio rpadoBy.

Conepxanue nuHuu «lIpencraBienue TaHHBIX U ONMKCATENbHAS CTATUCTUKA
CIIY’)KUT OCHOBOW Juisi (hOPMHPOBAHWS HABBIKOB palbOTHl ¢ HWH(pOpMaIumen: oT
YTeHUs] W MHTepIpeTanuu HHGOpMalMK, MPEACTaBICHHOW B Ta0nuiax, Ha
nuarpaMMmax W rpadukax, g0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
WCIIOJIb30BAHUEM CTAaTUCTUYECKUX XAPAKTEPUCTUK CPENHUX U PACCEHUBAHUS.
PabGoras ¢ naHHBIMHM, OOydYaroUIMecs y4yaTCs CUUTHIBATh UM WHTEPIPETUPOBATH
JTaHHBIE, BBIABUIaTh, apTYMEHTUPOBATh U KPUTHUKOBATH IMPOCTEHIINE THUIIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIUMH W3MEHUYUBOCTb, M OIICHUBATH X
BJIUSIHUE HA PACCMaTPUBAEMBbIC BEJIUYMHBI U IPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM HW3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEM M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM A
M3y4YECHUsS TEOPUHM BEPOSTHOCTEW. boybiioe 3HAUYEHWE WMEIOT IPAKTUYECKUE
3a71aHUsl, B YACTHOCTH ONBITHI C KJIIACCUYECKUMH BEPOSATHOCTHBIMUA MOJIEIISIMH.

[ToHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIOMON00MS CIIy4ailHOTO
coObitus. [lpm wu3yyeHuu y4yeOHOro Kypca oOydaroluecs 3HAKOMSTCA C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS  BEPOSITHOCTEM B CIIyYalHBIX
DKCIIEPUMEHTAX c PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, TTO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amauyn. B yudeOHBII Kypc BXOAST HayalbHBIE NPEJCTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH ONEpALMSIMH HAaJl MHOYKECTBAMH, PACCMaTPUBAIOTCS
MpUMEpPbl IPUMEHEHUS U1l PEUICHUs 3aJlad, a TaKXKE€ HCIOJb30BaHUS B JIPYTHX
MaTeMaTHYECKUX Kypcax U YUeOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHBIM Kypc «BeposATHOCTh MU CTaTUCTHKA», B
KOTOpbIA  BXOASAT paszgensl: «lIpencraBieHne JaHHBIX W ONMCATENIbHAA
CTaTUCTHKa», «BeposTHOCTb», «DIeMeHTh KOoMOWHATOpukm», «BBenenue B
Teopuro TpadoBy.

Ha usyuenne yueOHOrOo Kypca «BeposiTHOCTh U cTaTUCTHKa» OTBOAUTCS 102
yaca: B 7 winacce — 34 yaca (1 gac B Hexemwo), B 8 kinacce — 34 yaca (1 gac B
Heneno), B 9 kiacce — 34 daca (1 yac B Heneno).
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COJAEPXAHUE OBYUYEHUA
8 KUIACC

[IpencraBieHne qaHHBIX B BUIE TAOIUI, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuuyd Haj
MHOKECTBaMU: OO0BbEAMHEHHUE, TepeceueHue, nomnoyiHeHue. CBoMcTBa omnepanuit
HaJl MHOXECTBAaMHU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACHPEACIUTEIBHOE,
BKJIIOUEHUS. Vcnonp30BaHME TpaUUecKOro NPEICTaBICHUS MHOXKECTB I
ONMCAHUs PEAIIbHBIX MPOLIECCOB U SBJIICHUM, IPA PELICHNUHN 3a/a4.

N3mepeHne paccenBaHMs AaHHBIX. Jlhcnepcus M CTaHIAPTHOE OTKIIOHEHHE
YUCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

DJieMEeHTapHble COOBITUS chaydailHoro ombiTa. CiyyaliHble COOBITHS.
BepositHocTr  coObIThil. OnbBITBI ¢ PaBHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
coObITusiMU. Ciyyalinbiil BEIOOp. CBS3b MEXKIY MaJIOBEPOSITHBIMU U TIPAKTUYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

HepeBo. CBolicTBa JE€pEBBEB: EIMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXJ]Y YUCIOM BepIMH M yuciaoMm pedep. Ilpasuio
yMHOXeHHUs. Penienne 3a1ad ¢ noMoipto rpagos.

[IpotuBomnosnoxubie coobiTusA. Juarpamma Dinepa. OObenuHeHue W
nepeceueHne  coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAs BeEPOSITHOCTh. [IpaBuino ymHOxeHus. HesaBucumbie
coObiTus. Ilpencrapnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HaxO0XJICHUE BEPOSATHOCTEW C MOMOINBIO AEPEBA CIyYaMHOTO JSKCIEPUMEHTA,
nurarpamm Jitiepa.

9 KIIACC

[IpencraBnenne MaHHBIX B BuAe TaOmUIl, AWarpamM, Tpadukos,
WHTEpHIpeTanus JaHHBIX. UTeHue u nmoctpoeHue Tabiuil, nuarpamm, rpaukoB 1o
pEaIbHBIM JAHHBIM.

[lepectanoBku u akropuan. CoueTtaHusi ¥ YUCJIO codeTaHUU. TpeyroabHUK
[Tackans. Pemienue 3a1au ¢ MCNoib30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckas BepoATHOCTh. CiydailHbIA BBIOOp TOYKM W3 (UTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPY>KHOCTH.

HcnbiTanne. Ycnex m Heyaaua. Cepusi UCHBITAHUM 1O MEPBOro yclexa.
Cepust ucnbiTanuii bepHymn. BeposaTHOCTH COOBITUM B CEpUM  HCIIBITAHUM

LI ZTEERE
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OB W0 [(HRMAMHHA 1 pacrpelleJIeHue BeposATHOCTE. MareMaTtnyeckoe

oMEGERRHHOM NYAEHYPRIB.  TIpuMepsl  MaTeMaTHUeCcKOrO  OXKHIAHHSA KAk

CepTugukar DE4WP@?§§W§DEZWEWEBHaHCHHH BeJIMUYMHBI. MaTeMaTH4YecKoe OKUIaHUE U
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JUCIIEPCUS  CIlyYaMHOM BEJMYMHBI «YHCIO YCIEXOB B CEPUM HCIBITAHUU
bepnrymnmy.

[TonsaTue o 3akoHe GospMX yucen. V3MepeHne BepOsSTHOCTEH C MOMOUIbIO
4yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHMCEN B IPUPOJE U OOLLIECTBE.

' ™

O LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS INPOrpaMMmbl y4eOHOro Kypca
«BeposSTHOCT U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) narpuoTHYecKoe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS yCNEMHON MNpodecCHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTaluuel B JEATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEUYECKOil
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYUMOCTU JUISl Pa3BUTUS LUBHIIM3ALNH,
OBJTaJICHAEM 3I35IKOM MATCMAaTHKA H MaTeMaTUYECKOW KYJIbTYpOM KaK CPEICTBOM

0 noFHAKHYERLPLABGARe Huem HpLCTeﬁHIPIMPI HABBIKAMHM HCCJICIOBATEIHCKOM
neATOTbRoCH, | | OATCEIO
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6) ¢usuueckoe BocnuTtanue, GopMHpPOBaHHE KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIArONOJTyYns:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOEC  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA peQIICKCUU, TMPU3HAHHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYyroro 4eIoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAaIoIIeH cpenapl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEJACTBUI ISl OKpY)KAroUed Ccpeibl, OCO3ZHAaHUEM
100aJIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U yTeH UX PElICHHUS;

8) ajanTanusa K U3MEHSAIOIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIeSITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOHN JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHSITHUS, TUTIOTE3bI 00 OOBEKTAX U SIBICHUSX, B TOM UUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIECTBUS, (POPMUPOBATH OIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aAelcTBUA:

e BBIBJSITH M XapaKTEPHU30BaTh CYIICCTBCHHBIEC MPU3HAKA MATEMATHUECKUX
OOBEKTOB, TOHSTHIN, OTHOIICHUN MEXIy TMOHITUSAMU, (OPMYIUPOBATH
ONPEAEICHUS]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIA  NPU3HAK
Kiaccu(ukanyy, OCHOBAaHUSA Ui OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

+  BOCIIPUHNMATE, ODMYITIROBAaTh U NpPeoOpa3oBBIBATE  CYKICHHUS:
0 ﬂﬂw&gﬁwﬂﬁﬁé“n OTPHMLATENILHEIE, €IMHWYHBIE, YaCTHBIE M OOLIHME,
INEKTPOHHOM NOOANUCHKD
YCIIOBHEIE;
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BBEISIBIIATH ~ MAaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUNI;
JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TIPSIMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIIOKHBIC JOKA3aTeIhCTBA
MaTeMaTU4YecKuX (HakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEILCHUs, BBIOUpPATh HauOoIee MNOAXOMSAINMN C Y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNH WHCTPYMEHT IMO3HAHUA,
(bopMyaMpoBaTh BONPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHCHHUE;

MPOBOJUTh MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00bhEKTa, 3aBUCUMOCTEN 00OBEKTOB MEX Ty COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHHUS M BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKEe BBIJIBUTATh
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMY MpeACTaBiICHUS HMHPOPMALMM U HILTIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uxX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPHUSIM, MPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe AeHCTBHS:
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B YCTHBIX M NMHUCBMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHS MO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPe3yJIbTaT;

B X0JIe 00CYKJIE€HHsI 3aaBaTh BOIPOCHI M0 CYIIECTBY O0CYKIaeMOU TEMBI,
npoOJIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIieHusi, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JMaliora, OOHApY>KMBAaTh pa3Myue M CXOJCTBO IMO3ULIMH, B
KOPPEKTHOM Gopme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEICTABIIATh pPE3yNbTAThI penieHus 3a/1ayu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHUS
c yu€TOM 3aj1a4 Ipe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUYaIbHOU
paboTHI NPU PEIICHUN YUEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOIl paboTbl, pachpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YacTh PabOTHI
U KOODJWHHUPOBATH CBOU JEUCTBUS C JPYrMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelleHUs € Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, AapryMEHTHPOBAaTb M KOPPEKTHUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pELIEHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
JCIIOBISIM, OOBACHATE NPHWHBI JOCTHXKCHUS WIM HEIOCTHXKCHHUS LENH,

AOKYMBHOSMNBRAY. naBaTe orlenky MproOGPETEHHOMY OIIBITY.

9NEKTPOHHOW NOANUCHIO

Ceprugukar OEAZHIPE ETHBIEFPESYIBTATHI
Oencteutened ¢ 05.02.2026 no 01.05.2027

Bnapeney KyHy Mana KDpeesHa




K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOTYYHUT CIEAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekats u mpeoOpa3oBbIBaTh WHGOpPMAIMIO, TMPEICTABICHHYIO B BHJE
Tabnull, [uarpamm, rpadukoB, MPEACTABIATh JaHHBIE B BUJIEC TAOJMII, TUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKAa3aTeNel: CpeaHuX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxoIuTh 4acTOThl YMCIOBBIX 3HAYEHUM M 4aCTOTHI COOBITHH, B TOM YHUCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHU.

HaxoauTs BEpOATHOCTU CllydyallHbIX COOBITUI B OIBITAaX, 3HAsl BEPOSATHOCTU
AIIEMEHTAPHBIX COOBITUIA, B TOM YHCIE€ B ONbITaX C PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIY4YalHOIO SKCIIEPUMEHTA,
JarpaMMsbl Jilliepa, YuciaoBas npsmasi.

OnepupoBaTh TMOHATHUSAMH: MHOXKECTBO, ITOAMHOXECTBO,  BBIIIOJIHATH
olmepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, NEpPEcCeUueHUue, IOIMOJIHEHUE,
MIEPEYUCIATD SJIEMEHTBHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpapuueckoe NpeCTaBICHUE MHOXECTB M CBSI3€H MEXIY
HUMM JUI OIIMCAaHMS IIPOLIECCOB U SIBJICHWM, B TOM YHCJIE IIPU PELICHUHU 3a4a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

W3pnekatb u mnpeoOpa3oBbIBaTh HH(MOPMALMIO, MPEJICTaBICHHYIO B
pa3NUYHBIX MCTOYHMKAX B BHJE TaONUWIl, nuarpamm, rpaukoB, MPEICTaBISATH
JIaHHbIE B BUE Ta0JIUII, TUarpaMm, rpauKoB.

PemaTe 3amauM OpraHu30BaHHBIM TEpeOOPOM BApPUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOMHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKU JUII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCENBAHUSL.

HaxonuTh 4acToThl 3HAYEHUI M 4acTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOJIIOCHUH.

HaxoauTs BEpOATHOCTH CIIy4allHbIX COOBITUH B M3YYEHHBIX OIBITaxX, B TOM
YHCclie B OMNbITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
VCIIBITAaHUH J10 IIEPBOT0 yCIIeXa, B CEPUAX UCIIBITAHUN bepHyu.

NmMeTs mnpencraBieHUE O CIy4allHOM BEJIMYMHE W O paCIpPElElICHUH

-
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TEMATHYECKOE IINTAHUPOBAHUE
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iejioB U TeM uu¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
1 I1 4
OBTOpCHHE KypCa 7 Knacca https://m.edsoo.ru/7f417{b2
) OmnucarenpHas cTaTuCcTUKa. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
3 MHOsKeCTBd 4 bubmuorexa [JOK
https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
4 B i 1
€pOSITHOCTD CITYy4altHOTO COOBITHS 6 hitps://m.cdsoo.ru/Ti4 172
bu6mmoreka [JOK
5 B 4
BEJACHHE B TEOPHIO rpagon https://m.edsoo.ru/7t417fb2
bu6mmoreka [IOK
6 C i 0 8
HLYAHHBIC CODBITIA https://m.edsoo.ru/7t417fb2
bu6mmoreka [IOK
7 00606 i 4 2
ODTIEHHE, CHCTEMATHSAMI SHAHHIH hitps://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1

4 ™

O LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
OencteuTened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa

LS Y



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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O LOOKYMEHT NOANMUCAH
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Bnapeney KyHuy Mana KDpeegHa

LS Y

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUE pa3ae/ioB H TEM uu(posBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
1 I1 4
OBTOpeHHE Kypca 8 Knacca https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 6 0 4 1
JICMCEHTEL KOMOUHATOPHIH https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEpOSITHOCTH 4 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hererrasis beprysim 6 ! hitps:/m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> CrysaitHas penna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
1 1
6 ObodumeHHe, KOHTpOITH 0 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
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o JOKYMEHT NOAMNWUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa
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o LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceptuipukar OE42607FIFEC385AZE3COFFB7CIBEOF2
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8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Konrpoubusie IIpakruueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl

IIpencraBnenye TaHHBIX.

1 peA A 1 https://m.edsoo.ru/flace7d7
OmnucarenbHas CTaTUCTHKA
CrayyaiiHast U'3MEeH4YUBOCTh. CpenHue

2 e pelt 1 https://m.edsoo.ru/5a5b4{73
YHUCJIOBOr0 Habopa
Cnyuaiinele coObITHsA. BeposTHoc

3 i pOATHOCTH 1 https://m.edsoo.ru/28589731
M 4aCTOTHI
Kiaccuueckue moaenu reopuu

4 BEPOSITHOCTEN: MOHETA U UT'PAJIbHAS 1 https://m.edsoo.ru/a9e3f89d
KOCTb

5 OTKIOHEHUS 1 https://m.eds00.ru/9d8a31f6
Jucnepcus uncioBoro Habopa 1 https://m.edsoo.ru/e53492d9
CrangapTHOE OTKJIOHECHHE YHCIIOBOTO

7 Hap 1 https://m.edsoo.ru/2959dafe
Habopa

8 JnarpaMMbl paccenBaHUs 1 https://m.edsoo.ru/5e3c3ede

9 MHoecTBO, TTOJIMHOKECTBO 1 https://m.edsoo.ru/f5843f2c
Omneparuy HaJ MHOKECTBAMH:

10 00beIMHeHNE, TIEPECEUCHHE, 1 https://m.edsoo.ru/cca6d57d
JIOIIOJIHCHHUE

4 CaoiicTBa omeparyii Haj ™
ﬂ”"_"'ﬁﬁﬁiéﬂ% X CEeMeCTHTenLH oe,

1BNEKTPOHHOM NOAMNA 1 https://m.edsoo.ru/f458ad2c

codeTaTenbHOe, paclpeaeuTeNbHOE,
Ceprudmkar 0E42607FIFEC 395 ARFAGHEFB7C1BEOF2

OercteuTened ¢ 05.02.2026 no 010
Bnapeney KyHuy Mana KDpeegHa
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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

12

I'paduueckoe npencrapieHue
MHO>KECTB

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

13

14

KonTtponbHnas pabora mo Temam
"Craructuka. MHoxecTBa"

DneMeHTapHbIe COOBITHS.
CnyqaifHple COOBITHS

https://m.edsoo.ru/celb7a8b

https://m.edsoo.ru/bcbe6bl 1

15

buaronpustcTByroniue
3JIEMEHTapHbIE COOBITHS.
BepositHOCTH cOOBITHI

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

16

buaronpustcTByroniue
AJIEMEHTapHbIE COOBITHSI.
BepositHOCTH COOBITHI

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

17

18

19

OnbITH C paBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMHU COOBITHSIMHU.
CrnyualiHblii BEIOOD
OnbITH C pAaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMHU COOBITHUSAMU.
Crnyyvaiinelii BBIOOp

[IpakTuueckas pabora "OmnbITh C

PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMU

coopITUAMH"

https://m.edsoo.ru/ac4dddb9

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

https://m.edsoo.ru/13db1cd5

20

21

Hepeso
CaoiicTBa epeBa: €IMHCTBEHHOCTD
MyTH, CYIIECTBOBAHNE BUCSIYEH

-

o

Ceptugurar OEL

OercteuTened ¢ 05.02.20
Bnapeney KyHuy Mana KDpeegHa
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https://m.edsoo.ru/a2b7fc4d

https://m.edsoo.ru/c4dcc82df

2BMEKT

POIEGHRROHERID

https://m.edsoo.ru/29al12f6

1 DR7FIFE

C I HPABER T RIS HIHE

https://m.edsoo.ru/77£553d1

o no Ul.Ua. 2027



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
https://m.edsoo.ru/77f553d1

24 [IpoTrBOMONIOKHOE COOBITHE 1 https://m.edsoo.ru/491f41c2
narpamma Jiniepa. O0beAMHEHNE U

25 Huarp pa. ~oRel 1 https://m.edsoo.ru/6531a83d
nepecedeHne coObITHI
HecoBmectHbie coObITHsI. DOopMyna

26 . 1 https://m.edsoo.ru/b855668a
CJIOKEHHUSI BEPOSITHOCTEH
HecoBmectabie coObiThs. Dopmyna

27 . 1 https://m.edsoo.ru/d38f4414
CJIO’KEHUSI BEPOSTHOCTEN
[TpaBriio YMHOKEHUS BEPOSITHOCTEH.

28 VYcnoBHas BEpOATHOCTb. 1 https://m.edsoo.ru/84eb31f7
HesaBucumplie coObITHS
[TpaBriI0 YMHOKEHUS BEPOSITHOCTEH.

29 VYcioBHas BEPOATHOCTb. 1 https://m.edsoo.ru/336b3bf4
HezaBucumblie coObITHS
[IpencraBnenue cirygyaitHOTO

30 pea i 1 https://m.edsoo.ru/dc59673¢
SKCIEpPUMEHTA B BUJE JIepEBa
[IpencraBnenue cirygyaitHOTO

31 PEACTABIICHHE CHyHatHor 1 https://m.edsoo.ru/be3d2bc3
AKCIIEPUMEHTA B BUJIC JIepEBa
[ToBTOpenue, o6o0IIEeHHE.

32 IIpencraBnenue qaHHBIX. 1 https://m.edsoo.ru/8b65aeae
OnucarenpHas CTaTUCTUKA

33 [ToBTOpenue, o6oduieHue. I'padsl 1 https://m.edsoo.ru/e9cad9a7
KonTponbhas pabota no remam

34 "Cnyuaiinblie coObITHsI. BeposTHOCTB. 1 https://m.edsoo.ru/9ec7694d
I'pader"

4 ~ OBIIEE KOJIMYECTBO YACOB IIO ™,
0 TTRSHYANEME TOAMMCAH 34

Ceptuipukar OE42607FIFEC385AZE3COFFB7CIBEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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https://m.edsoo.ru/491f41c2
https://m.edsoo.ru/6531a83d
https://m.edsoo.ru/b855668a
https://m.edsoo.ru/d38f4414
https://m.edsoo.ru/84eb31f7
https://m.edsoo.ru/336b3bf4
https://m.edsoo.ru/dc59673e
https://m.edsoo.ru/be3d2bc3
https://m.edsoo.ru/8b65aeae
https://m.edsoo.ru/e9cad9a7
https://m.edsoo.ru/9ec7694d

9 KJIACC

-

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
aTa nudpoBbie
Nen/m Tema ypoka Kontpoabusie IIpakTuuyeckue A p
Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 [IpencraBienue JaHHBIX 1 https://m.edsoo.ru/42a4612d
2 OmnucarenbHas CTaTUCTHKA 1 https://m.edsoo.ru/9b4b1a39
3 Orneparuy HaJ, COOBITUAMU 1 https://m.edsoo.ru/635a2¢36
4 HezaBrcuMocTs cOOBITHIT 1 https://m.edsoo.ru/5fab7¢34
KomMOuHaTopHoe rnpaBuiio
5 1 https://m.edso0.1u/223a8499
YMHOKEHHUS
IlepecranoBku. Pakropua.
6 . 1 https://m.edsoo.ru/d7¢96eae
CoueTaHMs M YUCJIO COUETaHHI
7 Tpeyronpuuk [Tackans 1 https://m.edsoo.ru/64d64bd2
[TpakTiueckas pabota
"BbruncieHne BEpOSITHOCTEN €
8 1 1 https://m.eds00.1u/8769d19c¢c
HCIIOJIb30BaHUEM KOMOMHATOPHBIX
(GyHKLINH 3J€KTPOHHBIX Ta0mHL"
I'eomeTpuueckast BEpOSITHOCTb.
Crny4JaiiHbIi BEIOOD TOYKH U3
9 i P 1 https://m.edsoo.ru/a7ded89b
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka,
W3 JIyTU OKPY>KHOCTH
I'eomeTpuueckast BEpOSITHOCTb.
Ciny4anHbIA BEIOOP TOUKH U3 ™
10 1 https://m.edsoo.ru/ed2557f5
0 AOKYMBH AP AW ebkberu, 3 otpeska, b
IMEKTPORHRHNIRBAKREIR
Ceprupuxat OEAZE07FIFECIPAGERATARFRERHAREFonTHOCTS 1 https://m.edsoo.ru/d7adde63

OeicteuTened c 0502202
Bnapeney KyHuy Mana KDpeegHa
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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
https://m.edsoo.ru/d7adde63

Crny4aiinplii BEIOOp TOUKH U3

burypsl Ha MJIOCKOCTH, U3 OTPE3KA,

U3 IyT'U OKPY>KHOCTH

12

I'eomerprueckast BEpOATHOCTb.
Crnyyaiinelii BIOOp TOUKH U3

(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka,

N3 OYTHU OKPYKHOCTU

https://m.edsoo.ru/3137f5b8

13

14

15

HcneiTanue. Ycnex u Heygaya.
Cepust UCTIBITAHUMN JIO TIEPBOTO
ycnexa

HcnbiTanue. Ycnex u Heyaaya.
Cepus ucnbITaHUN 10 TIEPBOTO
ycrexa

HcnbiTanue. Ycnex u Heyaaya.

Cepust UCTIBITAHUH JIO TIEPBOTO
ycrexa

https://m.edsoo.ru/8b623593

https://m.edsoo.ru/1da9849a

https://m.edsoo.ru/17523¢e2e

16

Hcnsitannsa beprysmm.
BeposiTHOCTH COOBITHI B cCepuH
ucneiTanui bepnyinu

https://m.edsoo.ru/bb7¢97bl1

17

Wcnbrranus beprymnn.
BepositHocTH cOOBITHI B cepun
ucnbITaHui beprynnmn

https://m.edsoo.ru/acf1bd99

18

[IpakTuueckas padora "McnpiTaHus

bepnymm"

-

o

Ceptugurar OEL

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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19

C nyqaf/'ma 4 BEIINMYUHA U

https://m.edsoo.ru/2babee3d

https://m.edsoo.ru/6e5al4aa

[OK

JIEKTH
20
12607F1FEC

y MRS TR BTSSP O’ITHOCTGI}
D OMid Qo STD A bR nanve 1

2o CHEPER OO Bemuun

HbI

https://m.edsoo.ru/9dd13d16



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
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[IpumMeprl MaTeMaTU4ECKOTO
OKHMJaHUS KaK TEOPETHYECKOIO
CPEHETrO 3HAYCHMSI BEJIMYMHBI

https://m.edsoo.ru/4821c52¢

22

23

[Tousitue 0 3aK0HE OOJIBIIMX YKCEIT

N3MepeHne BeposTHOCTEM C
MOMOIUIBIO YaCTOT

https://m.edsoo.ru/7aeb1879

https://m.edsoo.ru/7d54c1f3

24

[Ipumenenne 3akoHa OOIBIINX
qHCe

https://m.edsoo.ru/3e668222

25

26

O0001enne, cuCTEMaTA3aLUsA
3HaHuil. [IpencraBnenne naHHbIX
O0001IeHNEe, CUCTEMAaTA3 AL
sHaHui. OnucaTeabHas CTaTUCTHKA

https://m.edsoo.ru/d619222d

https://m.edsoo.ru/6bdd993e

27

O06006111EH1E, CUCTEMATU3ALIHUS
3HaHuil. [IpencraBnenre naHHBIX.
OnucarenpHas CTaTUCTUKA

https://m.edsoo.ru/a7fe7df2

28

29

30

O06006111EH1E, CUCTEMATU3ALIUSA
3HaHUU. BEpOsSITHOCTH CiIydyaliHOTO
COOBITHS

O0001IeHNEe, CHCTEMAaTA3AIUA
3HaHUU. BeposITHOCTH CcirydaliHOTO
COOBITHS. DJIEMEHTBI
KOMOMHATOPUKH

O0001IeHNEe, CHCTEMAaTA3 AU
3HAHHUHU. DIEMEHTHI

-

o
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BCJIMYMHBI U paCpCACIICHUA

32

O0001IeH1Ee, CUCTEMAaTH3 AL
3HaHui. CiyyaliHble BETMYUHBI U
pacripeaesieHus

https://m.edsoo.ru/3856c8e9

33

HroroBast koHTpoOIbHAs paboTa

https://m.edsoo.ru/d522cc5f

34

O0001enne, cucTeMaTA3aIUsA
3HAHUMN

https://m.edsoo.ru/1712e9¢1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

-
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

8 KUIACC
Koxn .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAaThl 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
5 BeposiTHOCTB U cTaTUCTHKA
W3BnekaTh W mpeoOpa3oBBIBaTE MHPOPMALHUIO, IMPEICTABICHHYIO B
5.1 BUjie Tabaul, Auarpamm, Ipa@uKoB, NPEACTABIAThH JaHHBIE B BHUJE
TabJIUL, UarpaMM, rpaguKkoB
OnuceiBaTh JaHHbIE C [OMOIIBIO CTAaTHUCTUYECKUX IIOKa3aTelneil:
5.2 CpeIHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, JIuUcHepcus |
CTaHJAPTHOE OTKJIOHEHHE)
53 HaxoauTe 4acTOThI YMCIOBBIX 3HAYEHUH W 4YacTOTHI COOBITHI, B TOM
qlClie TI0 pe3yJibTaTaM U3MEpEeHU U HaOII0AeHUN
HaxomuTh BeposiTHOCTM CilydallHbIX COOBITMI B ONBITaX, 3HAas
54 BEPOSTHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE B OMNBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
ss Hcnonp3oBate  TrpaduuecKkue  MOAETH:  JIEPEBO  CIydaifHOTO
9KCHEPUMEHTA, TuarpaMMbl Diiiepa, YuciaoBas mpsmas
OnepupoBarh MOHATHUSIMH: MHOXECTBO, IOJMHOXKECTBO; BBINOJIHAThH
s6 OlepalMi  HaJ  MHOXECTBaMH:  OOBEIWHEHHE, TIIepeceUcHHE,
JIOTIOJTHEHHE; TIEPEUUCIIAT JIEMEHThI MHOKECTB, TPUMEHSITh CBOICTBA
MHOYECTB
Hcnonp3oBare rpaduyeckoe MpeiCcTaBIeHHe MHOXECTB U CBsi3ei
5.7 MEXy HUMH Ul OTIMCAHUS MPOIIECCOB U SIBIICHH, B TOM YHCIIE TIPU
pelIeHNH 3a]1a4 U3 APYrUX YUeOHBIX MPEIMETOB U KYPCOB
9 KJIACC
' ™
o OOKYMEHT NOAMWUCAH
INEK§ OHHOM NOANffpalepsiembIe ipeTMeTHBIE Pe3yIbTATHI 0CBOCHHSI 0CHOBHOI

Ceprupukar 0E4 2607 HIPOBEHICMOLQF

FE7O0Fa30BaTEIbHQH IPOrPAMMbI OCHOBHOT'O 00111er0 00pa30BaHus
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pe3yJabTarta
5 BeposiTHOCTB U cTaTUCTHKA
N3Bnexkatb u mpeoOpa3oBbIBaTh HHGOPMAIMIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX MCTOYHUKAX B BHUIE TaOJMI, auarpamm, TIpaguKoB,
MIPEJICTaBIATh IaHHBIC B BUJIE TAOIUII, TUarpamm, rpagukoB
- Pemate 3amaun opraHn30BaHHBIM MEPeOOPOM BAapHUAHTOB, a TaKkKE C
. WCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METO/IOB
Hcnonb3oBarh  oOmucatelibHbIE  XapaKTEPUCTUKH JJII  MacCHBOB
5.3 YUCJIOBBIX [JIaHHBIX, B TOM YHCJIE€ CpEIHHUE 3HAYCHUS U MEPbI
pacceuBaHus
4 HaxoauTe 4acTOTBl 3HAYEHHH H YacCTOTHI COOBLITHS, B TOM YHCIIE
. MOJIB3YSCh PE3YJIbTaTAMH MPOBEAEHHBIX U3MEPEHUI 1 HAOII0ICHUIA
HaxomuTh BepOATHOCTH CITydallHBIX COOBITUI B H3yYEHHBIX OMbBITAX, B
ss TOM YHCJI€ B OINbITAX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' COOBITUSIMU, B CEPHUSAX HCIBITAHUNA O TEPBOTO yCIeXa, B CEPHUIX
ucnbiTaHui beprynnu
s6 HNmets mpexncraBieHue O CIy4allHOM BEIMYMHE M O PACHPEICIICHUU
. BEPOATHOCTEMN
Nmets mpeacTaBieHre O 3aKOHE OOJBIINX YUCENT KaK O MPOSIBICHUHU
5.7 3aKOHOMEPHOCTH B CIIy4alHOM HM3MEHYMBOCTM W O POJIM 3aKOHA
0O0JIBIINX YKCeN B IPUPOAE U OOLIeCTBE
¢ "R
OOKYMEHT NOOANWMCAH
o ANEKTPOHHOM NOANKUCHIO
Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
N =4




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue qJaHHBIX B BUAE TaOIUII, 1UarpaMM, TpaduKkoB
- MHOXeCTBO, 2JIEMEHT MHOXECTBa, MOJAMHOXecTBo. Omepanuu  Haj
' MHO’KECTBaMU: 00bEAMHEHUE, TIepeceUeHUe, JOMOTHEHUE
s3 CaolicTBa onepaiuii HaJ] MHOKECTBAMU: [IePEMECTUTEIILHOE, COUeTaTeNbHOE,
' pacnpeaenuTenbHOe, BKIOYEHUS
54 Hcnonp3oBanue rpaduyeckoro MpeACTaBICHHUS MHOXECTB Uil ONHCAHHS
' peallbHBIX MPOLIECCOB U SBIECHUH, IPH PEIICHUN 33]1a4.
e N3mepenue paccenBaHusi AaHHBIX. [lucniepcus M CTaHIapTHOE OTKJIOHEHHE
' YHUCIIOBBIX HAOOpOB. J[narpamMma paccenBaHus
DJIeMEHTapHbIE COOBITUS  clydailHOro onbiTa. CliydaifHble  COOBITHS.
56 BepositHocTH  cOObITHI. ONBITBI ¢ PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
. coObiTusiMu.  CiydaiiHbiii  BbIOOp. CBS3b MEXIYy MaJIOBEPOATHBIMH H
NPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIECTBE U HAyKe
HepeBo. CBolicTBa J€peBbEB: E€AMHCTBEHHOCTh IyTH, CYIIECTBOBaHUE
5.7 BUCSTYEH BEPUIMHBI, CBA3b MEX/1Y YMCIIOM BepIIKH U uuciom péoep. [IpaBuiio
yMHOXeHUs. Pemenue 3aaa4 ¢ nomouisto rpagos
[IporuBomonoxxkupie coObiTHsA. [uarpamma Ditnepa. OObenuHeHHEe U
5.8 nepeceuenre cooObiTuil. HecoBmecTHble coObITHs. DopMmyrna CIOXKEHHS
BEPOSATHOCTEMN
5.9 YcnosHas BeposiTHOCTh. [IpaBuiio ymHoxenus. HezaBucrumbie cOOBITHS
[IpencraBinenue »5KcnepuMeHTa B Buae JepeBa. Pemenwe 3agad  Ha
5.10 HaXO0X/IEHNE BEPOSATHOCTEN C MIOMOIIBIO IEPEBA CIIy4allHOTO 3KCIEPUMEHTA,
JnuarpaMm Oumepa
' R
OOKYMEHT NOOMNAUCAH
o SNEKTPOHHOW NOANKUCHIO
Ceprugpukar OE42607/FIFEC3I85A2E3ZCOFFB/CI1BECOF2
LencrewTened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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9 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue NaHHBIX B BUAE TaOJHII, TUarpaMM, rpaukoB, HHTEPIPETALIUS
5.1 NaHHbIX. YTeHHe W mocTpoeHue Tabiaul, AuarpaMM, rpaduKoB MO pealbHBIM
JTAaHHBIM
5.2 [lepecTanoBku U pakTOpUal
5.3 CoueraHus ¥ 4UCIO COYETaAHUM
5.4 Tpeyronpuauk [lackans. Pemenne 3amad ¢ MCNoiib30BaHUEM KOMOMHATOPUKH
5 I'eomeTrpuueckass BepoATHOCTh. CiiydailHbIi BBIOOpD TOYKHM M3 GUTYPHl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 Ucneitanue. Yenex u Heynaya. Cepusi HCIIBITaHUM /10 TIEPBOTO ycexa
57 Cepus wucnbitanuii beprymim. BepositTHOocTH cOOBITHH B CepUHM HUCIIBITAHUIN
' bepnynnu
5.8 CrnyuaiiHas BeJIMUMHA U Paclpee/IEHUE BEPOSATHOCTEN
59 Marematnueckoe oxkugaHue U aucnepcus. IIpumepsl MareMaTHyecKoro
. OKUJIaHUS KaK TEOPETHUECKOI0 CPETHETO 3HAUECHUSI BETUYNHBI
510 MatemaTuueckoe OXKHIAHUE W JUCHEPCUs CIy4yallHOW BEJIMYUHBI «UHCIIO
' YCIIEXOB B CEpHUM MCHBITaHUNA bepHym»
511 [TonstTe o 3akoHe OonbIIMX uucen. M3MepeHHe BEpOATHOCTEM € MOMOILBIO
' yacToT. Pojb 1 3HaueHue 3aKoHa OOJIBLIMX YKCEN B IPUPOJIE U 001IecTBe
" R
OOKYMEHT NOANWUCAH
o SNEKTPOHHOW NOANKUCHIO
CepTupukar OE42607FIFEC395A2E3COFFB/CIBEOF2
LencrewTened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUS

Kon IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
NPOBEPSIEMOr0  OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00IIIEro
TpedoBaHus o0pa3oBanust Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOXECTBO, IIOJMHOXECTBO, Olepaluu
HaJ MHOXXECTBAMM; YMEHUE ONEePUPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad,
1 JIepeBO, LIUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMpEeACTaBICHWE MHOXKECTB [UIsl OINKCAaHUS PealbHBIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YyUYEeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACIICHHUC, daKCHOMa, TCOpPEMa,
J0Ka3aTCJIbCTBO, YMCHUC paciio3HaBaThb HNCTHUHHBIC u JIOXXHBIC
BbBICKAa3bIBaAHUA, IIPUBOAWTL IIPHUMCPLBI MW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBAaHU M

YMmenue OIICpHUPOBATHL IOHATUAMU. HATYpaJIbHOC YHCJIO, IPOCTOC U
COCTAaBHOE YHCJIO, AEIMMOCTbh HATYPaJbHBIX UYHCEI, MPU3HAKUA JEITUMOCTH,
[[eJI0€ YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI Ap0oOb M JeCSATHYHAs IPOOH,
CTaHJAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUUeCKUi KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBUS C
YucCjiaMHi, CpaBHUBATh W YIOPAAOYMBATHL 4YHCJIA, NPCACTABIATH 4YHCJIA Ha
KOOPIMHATHON MPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHHe oOnepupoBaTh IOHATUSAMM: CTEIEHb C ILEJIBIM II0Ka3aTelleM,
apu(dMeTHUeCKUil KBapaTHbIM KOPEHb, MHOTOUIEH, ajaredpanydeckas 1poos,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTemeHu OoJblie

4 €IMHULbI; YMEHHE BBIMOJHATH pacuéTel Mo Qopmysam, MpeoOpa3oBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUH C KOPHSMH,
pa3I0KEeHUE MHOTOWICHA HA MHOXKUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U pa3HOCTH

YMenue onepupoBaTh MOHATHUSIMHU: YHUCIOBOE PAaBEHCTBO, YpaBHEHHE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemarh JIMHEeWHbIE W KBaJpaTHbIE YpaBHEHHUs, JIpOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHON, CUCTEMBI JIBYX JIMHEWMHBIX
5 yYpaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-
palMOHAIIBHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHUCIE IpHU
pelIEHUH 3a1ad U3 JOPYTrUX IPEIMETOB M IMPAKTUYECKUX 3a/1a4y; YMEHHUE
I UCIIOJIb30BaTh KOOPAMHATHYIO IPAMYIO M KOOPAMHATHYIO ILUIOCKOCTH ISt

wl TEOAMWUOIA AOn AL

o OKYMEHT ”U-HEHQE&&HM pELICHY YpaBHEHUI, HEPABEHCTB U CUCTEM

S.I IEH PP T EL II’IL!DTG
YMenue onepupoBaTp MOHATUSAMH: (yHKIMS, rpaduk (yHKIUH, HYIA
CepTupukar DEdZEﬁ?F'IFEéBBE.ﬁ.EESCDﬁfB 18EDF2
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yObIBaHMS, HauOoONbIIee W HaWMEHbIee 3HAa4YeHHS (YHKIUU; yMEHUE
ONEPHPOBATh  TTOHATHSIMHU: JTMHEHHasI
byHKIMS, KBaapaTUyHas (QyHKIHA,
napaboJa, runepOoia; yMeHUEe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH

l"pa(bI/IKI/I A0 OIpCACIICHUA CBOMCTB IIponeccCcoB u SaBI/ICHMOCTeﬁ, JIIA

npsiMasi  PONOPIHMOHATBHOCTB,
oOpaTHasg MNPOMOPIHOHATBHOCTD,

pemieHust 3aJa4 U3 JPYyruxX Y4YeOHBIX TPEAMETOB M PEATbHOM JKU3HHU;
yYMEHHUE BBIpaXKaTh (hOpMyIaMH 3aBHCUMOCTH MEXIY BETUUNHAMH

VYmMmenue OIICPpHUPOBATH IMOHATHAMU: IMOCICAOBATCIBHOCTD, apI/I(bMeTI/I‘ICCKaH

U TeoMeTpuuYecKass [MpPOrpeccud; YMEHHE MCIOJb30BaTh CBOWCTBA
nocieA0BaTeabHOCTEH, POPMYIIbl CyMMBbl U OOIIETO 4YjeHa MPU PElICHUU
3aJa4, B TOM 4YHUCJIE 3a7a4 U3 JIPYrMX Y4eOHbIX IPEIMETOB M pealbHOMN

KHU3HHU

VYMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLEHTHI, JOJIH U
4acTH, JABMXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb IOKYIIOK U YCIYT,
HAQJIOTH, 3aJayd M3 00JacTu YHpPaBICHUS JIMYHBIMM U  CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI0I00HOCTb MOJTYYEHHBIX PE3YJIHTATOB

YMeHue OIICPUPOBATL IIOHATUAMMU: Q)Hrypa, TOYKa, OTPE30K, IIpdaMasd, JIyd,

JOMaHasl, Yrojl, MHOTOYIOJbHMK, TpPEYroJbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHUI TPEYTrOJIbHUKH, IPSIMOYTOJIBHBIN TPEYrojibHUK, MEINaHa,
OuccekTpuca " BBICOTA TPEYrOJIbHUKA, YEeTBIPEXYTOJIbHUK,
napajuiesiorpaMm, poM0, MpSMOYTOJIbHUK, KBaJlpaT, Tparelus; OKpYKHOCTb,
KpYT, KacaTelbHast; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYpaMU; YMEHUE
pemars 3a1add, B TOM YHCJIE€ U3 MOBCEIHEBHOM XU3HH, HA HAXOXICHHE
reOMETPUUECKUX BEIMYUH C IMPUMEHEHHEM HM3Y4YEHHBIX CBOWCTB (QUIyp H

¢bakToB

VYMmeHue HOHSITUAMU:

¢uryp,
TPEYTOJILHUKOB; MapajUIEAbHOCTh M MEPNEHAUKYIIPHOCTL IPSIMBIX, YroJ

OIepupoBaThH PaBEHCTBO PaBEHCTBO
MEXy MPSIMBIMH, NTEPIEHANKYISIP, HAKJIIOHHAS, TPOEKIHs, mojodue Gpuryp,
NOJ00HBIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,

NapajiiCJIbHOCTb U NCPICHAUKYIAPHOCTD IPAMBIX B OKPYIKAIOIIEM MUPC

YMeHue onepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSIHHE, yroyl (BelIMYMHa
yria, CHHYC M KOCHHYC yrja TpeyrojbHHKa), IJIONIa/lb; YMEHHUE OLIEHUBATh
pasMepsl IPEMETOB U OOBEKTOB B OKPY’KAIOLIEM MUPE; YMEHUE IPUMEHSTh
(bopMyIIbI TEpUMETPA U TUIOIIAAN MHOTOYTOJIBHUKOB, JJTMHBI OKPY>KHOCTH U
IUIOIAAM Kpyra, oObeMa MpsSMOYToJbHOIO Mapajiesienunesna; yMeHHe
IIPUMEHSATH NPU3HAKHA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB

7
8
9
10
11
-
Ceptugurar OEL
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HHCTPYMCHTOB U 3JICKTPOHHBIX CPECACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY
OIMMCaHUIO

YMeHue onepupoBaTh MOHATUSAMU: HPSIMOYTOJIbHAs CHUCTEMa KOOPJAMHAT;
KOOpJMHAThl TOYKH, BEKTOp, CyMMa BEKTOpOB, IIPOU3BEACHHUE BEKTOpA Ha

13 YHUCJI0, CKaJIIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPbl U KOOPJAMHATHI Ul MPEACTABICHUS JaHHBIX U pEIIECHUs 3a1ay, B
TOM YHUCJIE U3 IPYTUX yYEOHBIX MPEAMETOB U peaibHON KU3HU

YMeHue onepupoBaTh NOHATHUSAME: CTOJOMKOBBIE U KPYTOBBIE AHArPaMMBbl,
Ta0JIMIIBI, cpeiHee apuMeTnyecKoe, Mearana, HanooIbIIee U HANMCHBIIICE
3HAYEeHUs,  pa3Max  4YHCIOBOTO  HAbOpa;  yMEHHE  H3BJIEKATh,

14 MHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALIUIO, TPEICTABICHHYIO B
TabIUIaX M Ha JUarpaMmax, OTPaXKarollyl0 CBOWCTBA M XapaKTEPUCTUKU
peasbHbIX NPOLIECCOB M SBICHMH; YMEHHME paclo3HaBaTh W3MEHYMBBIC
BEJIMYMHBI B OKPYKAIOILEM MUPE

YMeHue omnepupoBaTh MOHATUAMU: CIy4dailHBIA ONBIT  (CIy4yailHbIN
AKCIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIEMEHTapHbI  HMCXON)
CJIy4alfHOr'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaXOJUTh  BEPOSTHOCTH  CIy4alHbIX  COOBITMM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHHME pelllaTh 3a/lauu

15 METOZIOM OpPraHHW30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM IpaBHJIa
YMHOXEHHS; YMEHHE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX M MalOBEPOSTHBIX
COOBITHI B OKpYXKaloIlleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

YMeHue BbIOMpaTh NOAXOASIINNA U3YyYEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPHUMEPBl MAaTEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUPOJAE U
16 JKW3HHM, PAacIO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, HOJYYEHHBIE B XOJIE
pa3BUTUS MaTEMaTUKU KaK HAayKd, IPUBOAMUTH IPUMEPHl MAaTEMATHUYECKHUX

OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN
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IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OID

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnbie u nenbie yncina. [Ipu3Haku AeTMMOCTH LEbIX YHCeT
12 OOBIKHOBEHHBIE M JECSATUYHBIE TPOOU, MPOLEHTHI, OECKOHEYHbIE MEPUOIUYECKUE
npodu
1.3 PanmonanbsHele yncia. ApupmMeTnueckue onepanuy ¢ paloHaIbHBIMU YHUCIaMU
1.4 JlelicTBUTENbHBIC YUCa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
L5 [TpuGnmxEHHbIC BEIYMCIICHUS, TPABHUIIA OKPYTIICHHS, IPUKU/IKA U OIIEHKA Pe3yJIbTaTa
' BBIYMCIIEHUI
2 AnreOpandecKkue BoIpaKEHUS
2.1 BbykBeHHble BbIpaXKeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ palMOHAIBHBIM MOKa3aTeseM. CBoiicTBa
' CTEIEeHH
2.3 MHorousneHsl
24 Anrebpanueckast 1poOb
)5 ApudmeTrueckuili KOpeHb HaTypaJbHOM cTeneHH. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSMH HaTypaJIbHON CTEIIEHU
3 VYpaBHEHUSI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paOHaNIbHbIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
39 Hensle u npoOHO-panMoHanIbHble HepaBeHCTBA. CHCTEMbl UM COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenne TekCTOBBIX 3a1a4
4 Yucnosle NOCIET0BATENTBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
@ynkius, cnocoOwl 3aganus ¢pyHkuuu. ['paduk GyHkiuu. O6aacTh onpeaeneHus u
51 MHOXeCTBO 3HaueHuil QpyHkuuu. Hynu ¢ynkuuu. IIpomMexyTku 3HaKOIMOCTOSIHCTBA.
o [IpoMe)XyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHUHMMYMBI (YHKLHUH.
Haubonpiiee n HaumeHblee 3Ha4YeHUE (PYHKIIUN Ha TPOMEKYTKE
6 Koopannatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimas
; 6.2 | JlekapTOBBI KOOPJAWHATHI HAa IIIOCKOCTH
o gnw%&ggﬁgyncm
SNIEKTPOHHOW NOANUCKHIO
| FeOMeTqueCKHe ¢burypsl u ux|cBoiictsa
Ceptudpurar OE42607FIFECIESAZEICOFFB/CIBEUFZ
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7.3 MHOroyrojasHuKu
7.4 OKpy>XHOCTb U KpYyI'
7.5 N3mepenune reoMeTpuieckux BEIUUYUH
7.6 BexkTops! Ha miockoCcTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pads
'd R
o AOKYMEHT NOAMNUCAH
3NIEKTPOHHOU NOANUCHIO

A

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» MaTtemartuka. BeposTHOCTh U cTaTUCTHKA: 7 - 9-¢ Ki1acchl: 0a30BBIM YPOBEHbD:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Breiconkuit U.P., Smenko WU.B.; non
penakiueit SAmenko U.B. Akiinoneproe obmiectBo «M3aaTenbcTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://math-oge.sdamgia.ru/ Pemry OI'D

OUIIN http://www.fipi.ru/

NH®OVYPOK https://infourok.ru/

'd ™

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

L y




-

o JOKYMEHT NOAMNWUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa

A




