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PaGouyas mporpamma y4e0HOro nmpeaMmera

«MATEMATHUKA»

OCHOBHOT0 0011ero 00pa3oBaHus

7-9 knacce (@I'OC 2023)



MUWHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MyHuIMnaJbH0e aBTOHOMHOE o0pa3oBaTeibHOe yupe:xaenue "JIumeit Ne7 umeHu
I'epos CoBerckoro Corw3sa b.K. Uepnbimena'

MAOY JInuei Ne7

PABOYAS ITPOI'PAMMA

yueOHoro kypca «I'eomerpusp»
JU1s1 o0yuarommuxcs 7-9 Kjiaccon

(24 B Heneno)

Kpacnosipck 2023



AHHOTaIus K paboueit mporpaMMe y9eOHOTO IIPEIMETa «TeOMETPHS

Pabouas nporpamma yueOHOTO MpeaAMETa «ICOMETPUS» 005I3aTeIILHOM MPeIMETHON 001acTH
«MareMaTHkay paspabortana B coorBercTBHH ¢ DI'OC OOO/PI'OC COO u peanmmzyercs 2023 roga
o0Oyuenus ¢ 7 mo 9 kiacc.

Pabouas mporpamMma omnpeaenseT opraHu3aIiio 00pa3oBaTeIFHON ASSITETFHOCTH YIUTEIEM B IIKOJIE 110
OTpeICICHHOMY YIeOHOMY MPEIMETY.

Pabouas mporpamma yuedHoro npeamera sisisiercs dacteio OOIT OOO/OO0IT COO, ompenensrormei:
- coziepKaHne
- IUTAHUPYEMBbIC PE3yJIbTAaThl (JINYHOCTHBIC, METANPEAMETHBIC, TIPEAMETHBIC)

- TEMaTHYECKOE TUITAHMPOBAHKE C YUETOM paboueil mporpaMMbl BOCIIUTAHUSA ¥ BO3MOXKHOCTBIO
ucnoas3oBanust DOP/IIOP

Pabouas mporpamma o0CykIeHa U IPUHATA PEIICHHEM METOIMYECKOT0 OOBEINHEHHUS H COTJIACOBaHA
pykoBoaureneM metoacosera MAOY Jluneit Ne 7.



MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|EeHHOCTh M3ydeHus reoMeTpur Ha YpPOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT TE€OMETPUHU SBISETCA HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOT'O PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T'€OMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meroxn koopaunat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanust mogo0us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsaTusa reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJILHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbBHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenuss Mmeauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeopeMa O NPONOPLIMOHATIBHBIX OTPE3KaX.

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

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [IpruMeHenune noqo0ust mpu peleHuy NpakTHUYEeCKUX 3a1au.



CpoiicTBa miomaael reomerpuueckux Quryp. @opMynbl A IIOLMIAIH
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTIbI, YrOJd MEXKIy KacaTelbHOW M XOpIOM.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxHocTed. Kacanue

OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BENCHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpamH. Pa3nokeHne BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEH M MPSIMBIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYIOJIBHUKK. JlmuHa  OKpyXkHOCTHU. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (djaemMeHTapHbIe
npeactaienus). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA [NPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3a7ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKud Kak cdepbl ueIoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATEIbHOCTH;



6) ¢usuueckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPblI 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa peJICKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpenpl, IUIaHUPOBAHUS IOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTHU, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCJE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATh
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble JJornueckune aAelcTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPHUH 71 BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEILHO HECIIOKHBIC JOKA3aTelIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MPENOJIOKEHNUS O €T0 PA3BUTHUN B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

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

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeACTaBICHUS HHPOPMALUU UM HIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeHCTBHSA:

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



B YCTHBIX M NMHUCBMEHHBIX TEKCTax, /1aBaTh MOSCHEHHS IO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHJAHONW U MHIWBUIyIbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

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

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KA4€CTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca M pe3ybTaTa
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHKEHUS WJIM HEAOCTIKCHUS 1EJH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHUE (UTYpBbI, OMNpEneisTh HuX
B3aMMHOE PACIOJIOKEHUE, HM300pakaTh TE€OMETPUUYECKHE (DHUTYpBI, BBITOIHATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyl0 ONEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pa3mepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYIrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapajyiebHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpPBIE 00pa3yeT
C HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOAWUTh YHCIOBbIE M OyKBEHHbIE 3HAYCHUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mnpakTtuueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Brnagete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TIOJIb30BaThCSI NX CBOMCTBAMU. Y METh ITPUMEHATH 3TU CBOMCTBA IPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lombp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonbp30BaTHCA MPOCTEUIIMMHU F€OMETPUUYECKUMU HEPABEHCTBAMU, IOHUMATh
WX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMU IPU PEUIEHUN FEOMETPUYECKHX 3a/1ad.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHSTh
X CBOMCTBA NPHU PEHICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dajieca ¥ TEOPEMON O IPOIMOPLMOHAIBHBIX OTPE3KAX, IPUMEHTh UX JUJISl PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpPOUTh MaTEMaTUYECKYI0 MOJEIb B IPAKTHUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPeyroiabHUKa. [10b30BaThCsl STUMU MOHITUIMU JIJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Bobruncnsate (pa3nuyHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIiax, yrjlax MeXay XopAaMH (CEeKYLIUMU) U yIiie MEXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEUICHUU 3a/1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYECKUE
MOJEIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxonuTh (C MOMOIIBIO KaIbKYJISTOPA) AJIUHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBaTbes hopMmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUI HAXOXICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS Pa3JIUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUU TEOMETPUUECKUX 3a1ad.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX Guryp. [lonp3oBarbest cBOWCTBaMHU 110100Ms TPOU3BOJIBHBIX
buryp, yMeTp BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y TOJOOHBIX Quryp.
[IpumeHsATh cBoOWCTBa MOJOOMS B MPAKTHYECKUX 3aJadax. YMEThb HPHUBOJUTH
IpUMEpPHI OT0OHBIX (PUTYP B OKPYKAOIIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBIC]I, MPUMEHATh HUX B PEUICHUU TEOMETPUYECKUX U (PU3MYECKUX 3ajad.
[IprMEHATD CKAJISIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXO0XKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOLOM KOOPAMHAT HA IUJIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNH T€OMETPUYECKUX U NMPAKTUYECKHUX 3a7a4.

Branerp MOHATUSAMH NMPAaBUJIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oay4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a49ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IprMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATbHON KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
pecypcsbl

[Ipocrteiimme reomeTpuueckue GUryps 1

1 UX CBOMCTBA. MI3MepeHne reoMeTpUIECKUX 10 bu6mmoreka LIOK https://m.edsoo.ru/7f415e2e
BEJINYNH

2 TpeyronbHUKN 15 bubnnorexa LHOK https://m.edsoo.ru/7f415e2e
IT

3 APAIICILHLIE HIPAMBIC, CYMMA YITIOB 11 bub6nuoreka LIOK https://m.edsoo.ru/7f415e2e
TPEyTroJIbHUKA

4 CooTHoIIEHHE MEX]ly CTOPOHAMU U 15
yIJIaMU TPEYroJbHHUKA
O I

5 KPYIRHOCTD T KPYT.  COMETPHACCIHE 13 bu6mmoreka LIOK https://m.edsoo.ru/7f415e2e
MOCTPOCHHS

6 IToBTOpEHME, 0000IICHNE 3HAHHMA 4 bu6nuoteka LIOK https://m.edsoo.ru/7f415e2e

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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8 KVIACC

dueKkTpoHHbIE (LM (POBbLIE)

Ne n/m | HammeHoBaHMe pa3/ieioB U TeM NPOTrPaAMMBbI KoimnuecTBo
o0pa3oBaTesibHbIE pecypchl
4yacoB
12 bubnunorexa LIOK
https://m.edsoo.ru/7f417e18
5 Teopema ®aneca u Teopema 0 NPONOPIIMOHATILHBIX OTPE3Kax, 15 bubmmoreka [JOK
MO00HBIC TPEYTOIBHUKH https://m.edsoo.ru/7f417e18
Inomans. HaxoxaeHnue miomanei TpeyroJbHUKOB U MHOTOYTOJIbHBIX bubmmoreka [JOK
3 14
¢buryp. [Inomanu nonobusIx puryp https://m.edsoo.ru/7f417e18
bubnunoreka LIOK
4 T IT
eopema [Iudaropa u Hadaga TPUTOHOMETPUH 10 https://m.edsoo.ru/7f417e18
5 VYribl B OKpYKHOCTU. BriiCaHHbIE M ONIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 Bbu6motreka [IOK
KacarenbHble k okpyxHOCTH. Kacanue okpyxHoCTel https://m.edsoo.ru/7f417e18
. bubnuorexa [IOK
6 II 000 4
OBTOPCHIE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68



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

Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KoamyecTBo JexTponnbie (HdPOBHIE)
4yacoB o0pa3oBaTesibHbIe pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U CUHYCOB. Penienue 16 Bu6mmoteka [JOK
TPEYTOJbHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpaszoBanue mogodbus. MeTpuueckiue COOTHOIICHUS B 10 bubnuorexa LIOK
OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
3 Bexcroper 12 https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 bubmmorexa LIOK
P P https://m.edsoo.ru/7f4lal2c
5 [IpaBunbHBIE MHOTOYTOJIBHUKH. JJIMHA OKPYKHOCTHU U IUIOIIAb 8 bubnuoreka [IOK
Kpyra. Beruucienue miomaei https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
6 JlBIKeHIA IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 00001IEHNE, cCUCTeMaTH3alus 3HAHUN 7 Eggjﬁ&fgg?ﬁﬁ f41a12c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

7 KIIACC

Ne i/

1 yeTBepTb

Tema ypoka KoumuectBo

yacoB

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

HauvanbHble reomerpuueckue ceaenus (10 yacon)

[Ipocreiimue reomeTpuyeckrue 00bEKThI (TOUKH,

1/1 1 bu6nuoteka LIOK https://m.eds00.ru/8866h724
IpsIMbIE, OTPE3KHU)

212 JIyu u yron 1 bub6nuoreka LIOK https://m.edsoo.ru/8866ch6a
3/3 CpaBHEHME OTPE3KOB U YIJIOB 1 bubnmnoreka LHOK https://m.edsoo.ru/8866c5c0
4/4 Usmepenue otpe3koB. J[rHa oTpe3ka 1 bubnuoreka IOK https://m.edsoo.ru/8866¢7be
5/5 Enunaunst usmepenus. Mi3MepuTenbHble HHCTPYMEHTHI 1
6/6 V3Mmepenue yrios 1
717 CMeXHBIC ¥ BEPTUKAIBHBIC YTIIBI 1
8/8 [eprieHuKyIspHBIE MpsiMbie. [I0CTPOSHHE TIPSMBIX YIIIOB 1
9/9 Pemenue 3ana4y 1 bubmuoreka [{OK https://m.edsoo.ru/8866c3ea
10/10 KonrponsHas pa6ora Nel 1

Tpeyronbnuku (154acos)
11/1 TpeyroabHuk 1
12/2 [TepBblit MpU3HAK PaBEHCTBA TPEYTOJBHUKOB 1
13/3 Pemmenue 3a1au 1
14/4 [MeprnieHAUKYJISP K TPSIMOi 1
15/5 MeauaHnbl, OMCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA 1 but6mmoreka [{OK https://m.edsoo.ru/8866ce80
16/6 CBoiicTBa paBHOOCPEHHOTO TPEYrOIbHHUKA 1 but6moreka [{OK https://m.edsoo.ru/8866d1fa



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
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2 yeTBepTh

17/7 Bropoit npu3Hak paBeHCTBA TPEYTOJbHUKOB 1 bu6nmoteka IIOK https://m.edsoo.ru/8866d34e
18/8 f;?y:i:;ﬁi‘; Ha BTOPOH MPHSHAK PARCHCTEA 1 Bu6motexa L{OK https://m.eds00.ru/8866e01e
19/9 TpeTwii IpU3HAK paBEHCTBA TPEYTOILHUKOB 1

20/10 f;:;?;iz ;;iit; Ha TPETUH MPU3HAK PABEHCTBA 1

21/11 OKpYKHOCTh 1 bubmuoreka I{OK https://m.edsoo.ru/8866e88e
22/12 [TocTpoeHne mupKyIeM U IHHEHKON 1

23/13 3a1auu Ha OCTPOEHUS 1

24/14 Perrenue 3anau 1 bubnuoreka ITOK https://m.edsoo.ru/8866e9ec
25/15 KonrponbsHas pa6ora Ne2 1

Mapaaneabnbie npsameble (11 4)

26/1 Ormpenenenne napauielbHbIX MPSIMBIX 1 bu6nmoteka LIOK https://m.edsoo.ru/8866d6fa
2712 [Tpr3HaKH MAapaIUICNIBHOCTH JIBYX TPSIMBIX 1 bubmuoteka [{OK https://m.edsoo.ru/8866d880
28/3 [MpakTHYecKUe CrIOCOOBI TIOCTPOEHUS aPaLIEIbHBIX MPSIMBIX 1 bubmuoreka [TOK https://m.edso0.ru/8866d880
29/4 Pemenwue 3anau 1 bubmuorexa ITOK https://m.edsoo.ru/8866e26¢
30/5 006 akcuoMax B F€OMETPUH 1

31/6 AKCHOMBI MapauIeIbHbIX MPSIMBIX 1 bu6mmoteka IIOK https://m.edsoo.ru/8866e3a2
39/7 TeopeMsl 06 yriax, ?6pa3OBaHHBIX JBYMSI TTapaJlieTbHBIMK 1

HPSMBIMU U CEKYIIEH
3 yeTBepTb
33/8 VIIIbI ¢ COOTBETCTBEHHBIMHU MITH H TIEPIIEH IUKYIAPHBIMH 1
CTOpOHAMHU

34/9 Pemenwue 3a1au bubmuoreka I{OK https://m.edsoo.ru/8866eb22
35/10 Pemmenue 3a1au

36/11 KonTposbHas pabora N3 bubnuoreka ITOK https://m.edsoo.ru/8866echc



https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc

CooTHomIeHne MeK1y CTOPOHAMH U YIJIaMH TpeyrojbHuka (15 4)

37/1 CyMMa yTiioB TpeyroJibHHKa 1 bubnuoreka [{OK https://m.edsoo.ru/8866f630
38/2 OCTPOYTOJIBHBIH, TYIOYTOJIBHBINA U MPSIMOYTOIBHBIN 1
TPEYTrOJILHUKU
39/3 I;:}I: ;\:{Ii;;;;momenmx MEAULY CTOPOHAMIL H YTaMH 1 bu6mmoreka 1{OK https://m.edsoo.ru/8866f086
40/4 HepaBeHCTBO TpeyronsHuKa 1
41/5 Pewenue 3a1au 1
4216 Penienue 3am1au 1
43/7 Konrponbnas padora Ne4 1
44/8 Hekotopsle cBOICTBA U NPU3HAKU IPSIMOYTOJIBHOTO 1
TpPEYroJbHUKA
45/9 [pu3HaKK paBEHCTBA MPSIMOYTOJIBHBIX TPEYTOILHUKOB 1
46/10 [pU3HAKK PABEHCTBA MPAMOYTOJIBHBIX TPEYTOIBHUKOB 1
47/11 E:;zzg‘:zSL;OF‘I‘;:M’EMTE’”MO“ Paccrostiite Mesity 1 Bu6moreka LIOK https:/m.eds00.ru/8866f8ba
48/12 [TocTpoeHre TPEYroJILHUKOB [0 TPEM DIIEMEHTAM 1 bu6mmoteka IIOK https://m.edsoo.ru/8866fa5e
49/13 Pewienue 3amay 1
50/14 Pemmenue 3a1au 1
51/15 KonTtposnbhas padora NS5 1 bubnmnoreka LK https://m.edsoo.ru/88670800
I'eomeTpuueckoe mecto Touek (134)
52/1 CBoiicTBa OMCCEKTPUCHI yTIia 1
53/2 CBoiicTBa cepeIMHHOTO MIEPIICHANKYIISIPA K OTPE3KY 1
54/3 fj;;TeHLHa’I K OKpY>KHOCTH. CBOWCTBA IMaMETPOB U 1 Bu6mmorexa [IOK https://m.edso0.ru/88670e9a
55/4 Tpu ciydasi B3aMMHOTO PacIiOJIOKEHUS OKPYKHOCTH U 1
npsimoii. KacatenbHast K OKpYy)KHOCTH
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56/5 BrnivcanHas u onrcaHHas OKpYKHOCTH TPEYrOJIbHUKA 1
4 yeTBEPTH
57/6 Perienue 3am1au 1 Bubmnoreka I{OK https://m.edsoo.ru/8867013e
58/7 Pemenue 3ana4y 1 bubnuoreka ITOK https://m.edso0.ru/88670a62
59/8 Ourypbl CHMMETPUYHBIE OTHOCUTEILHO TPSMON 1
60/9 OceBasi CHMMETpUS U €€ CBOMCTBa 1 bubmuoreka ITOK https://m.edsoo.ru/8867103e
61/10 Penienue 3am1au 1
62/11 KontponbHas padora Ne6 1 bubnuorexa [TOK https://m.edso0.ru/88671188
63/12 Horopenne 1 obobuene suaimi OCHOBHEIX NOHATHIL 1 bubnnoreka [{OK https://m.edsoo.ru/886715h6
¥ METOJIOB Kypca 7 Kiacca
64/13 HroroBas koHTpoNbHAs paboTa 1 bubnnorexa LHOK https://m.edsoo.ru/886716ec
IoBTOpenue (44)
65/1 [ToBTOpeHune u 06001IeHNE 3HAHNI OCHOBHBIX MMOHSATHI 1
U METOJIOB Kypca 7 Kjacca
66/2 [ToBTOpeHue u 0000IIeHNe 3HAHNIT OCHOBHBIX MTOHATHIMA 1
¥ METOJIOB Kypca 7 Kiacca
67/3 [ToBTOpeHMe 1 06001IeHNE 3HAHUI OCHOBHBIX MOHSATUI 1
Y METOJIOB Kypca 7 Kiacca
68/4 [ToBTOpeHNe u 06001IeHNE 3HAHNI OCHOBHBIX MMOHSATHI 1
1 METOJIOB Kypca 7 Kjacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KVIACC

No /i Tema ypoka Kouuu yleKTPOHHBbIE HU(POBbIE 00pa3oBaTebHbIE PeCYPChI
€CTBO
4acoB
1 bubnuoreka I{OK https://m.edsoo.ru/88671af2
2 [Tapannenorpamm, ero MpuU3HAKW U CBOMCTBA 1 bubnuoreka I{OK https://m.edsoo.ru/88671ca0
3 [Tapamnenorpamm, ero Npu3Haky U CBOWCTBA 1 bubmmoreka L{OK https://m.edsoo.ru/88671ca0
4
4 ACTHRIC C1LyHal napannenorpaMMo? (mpAMOyronbHIK, 1 bu6mmoreka LIOK https://m.edsoo.ru/88671dea
pomO, KBaapar), uX MpU3HAKU U CBOKWCTBA
4
5 ACTHBIC C1LyHal napannenorpaMMo? (pAMOYrOALHIK, 1 bub6nuoreka L{OK https://m.edsoo.ru/88671f20
pOMO, KBaJpar), UX MPU3HAKHU U CBONCTBA
4
6 ACTHBIC ClyHal napannenorpaMMols (IpAMOYTOIIBHIL, 1 bu6mmoteka L{OK https://m.edsoo.ru/8867209¢c
pomO, KBaapar), uX MpU3HAKU U CBOWCTBA
Tpanenus 1 bu6nuoteka LIOK https://m.eds00.ru/88672358
8 PaBHOOOKas ¥ IPSMOYTOJIbHAS Tpaneluu 1 bu6numoreka LIOK https://m.edsoo.ru/8867252¢
9 PaBHOOOKas 1 IpsIMOYTOJIbHAS TPAICIIUU 1 bubnnoreka [{OK https://m.edsoo.ru/88672858
10 Meroa yaBoeHUs: MEIMaHbI 1 bu6nuoteka LIOK https://m.edso00.ru/88672b14
11 LenTpanpHas cuMMeTpus 1 bubnmnorexa LHOK https://m.edsoo.ru/88672b14
12 KonrtponbHas padora o teme "YeTbIpEXyroabHUKN" 1 bu6muoreka LIOK https://m.edsoo.ru/88672c9a
T o
13 copeMa fhaiieca 1 TeopeMa 0 poropIHOHATLHAX 1 bubnuoreka IIOK https://m.edsoo.ru/8867337a
OTpe3Kax
14 CpenHsist TMHUS TPEyrojibHUKa 1 bu6muoteka L{OK https://m.edsoo.ru/88672e0c
15 CpenHsist TUHUS TPEYroJIbHUKA 1 bu6mmoteka L{OK https://m.edsoo.ru/88672f38
16 Tpaneuus, e€ cpeaHsis TUHUA 1 bu6nunoteka LIOK https://m.eds00.ru/88672358
17 Tpanenus, e€ cpenHss TMHUS 1 bu6mmoreka L{OK https://m.edsoo.ru/88673064
18 [IponopuiroHaIbHBIE OTPE3KU 1 bubmuoreka L{OK https://m.edsoo.ru/88673794
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19

[IponopumoHanbHbIE OTPE3KU

bubmuorexa I{OK https://m.edsoo.ru/88673794

1
20 LleHTp Macc B TpeyroJbHHUKE 1 bubnuoreka IIOK https://m.edsoo.ru/886738fc
21 [TomoGHBIE TPEYTONBHUKH 1 bubmmoreka LIOK https://m.edsoo.ru/88673a78
22 Tpu npuzHaka nogoous TPEyroJbHUKOB 1 bubmmoteka L{OK https://m.edsoo.ru/88673bae
23 Tpu npuzHaKa mogo0us TPEYroJIbHIUKOB 1 bubnuoreka [{OK https://m.eds00.ru/88673d52
24 Tpu npuzHaka mogoous TPeyroJbHUKOB 1 bubmmoreka LIOK https://m.edsoo.ru/8867400e
25 Tpu npuzHaKa mogo0us TPEYroJIbHIUKOB 1
26 [Ipumenenue mo1o0Ust Py pelIeHUH IPAKTUUECKUX 3a7a4 1
27 KonTponbnas pabota no teme "IlonoOHbIe TpeyroapHUKH" 1 bubnnoreka [{OK https://m.edsoo.ru/8867445a
28 CaoiicTBa 1uI0Ia el reOMETPUUYECKUX DUTYp 1 bubnnorexa LHOK https://m.edsoo.ru/886745fe
29 @opMyIibl U1 IUIOIIAIA TPEYTOJIbHUKA, TapaJliesorpamma 1 bubnnoreka [{OK https://m.edsoo.ru/88674860
30 dopMyIibl J1s TUIOIIAIA TPEYTOJIbHUKA, TapaJljieiorpaMmma 1 bubnuoteka L{OK https://m.edsoo.ru/88674a22
31 @opMyIibl AJIs IUIOIIAIA TPEYTOJIbHUKA, Tapajliesorpamma 1 bubnmnoreka [{OK https://m.edsoo.ru/88674a22
32 dopmyIbl 4Jis IUIOLIAANM TPEYTOIbHHKA, apajjienorpamma 1 bubnnorexa LHOK https://m.edsoo.ru/88675288
33 dopmyisl 1JIs IIOLIAAN TPEYTOJIbHUKA, ITapajljiesiorpamma 1 bu6mmoreka L{OK https://m.edsoo.ru/8867542¢c
34 Brruncnenue miomaaen ciaoxHbIX GUryp 1 bubnnorexa LHOK https://m.edsoo.ru/88674e78
35 [Tnomanu ¢uryp Ha kier4yaroil Oymare 1 bubnnorexa LHOK https://m.edsoo.ru/8867473e
36 [Tnomanu nogo6HBIX GUryp 1
37 [Tnomaau mogoOHBIX Guryp 1
38 3ajaun ¢ IPaKTUYECKUM COJEPKAHUEM 1 bu6nuoteka LIOK https://m.eds00.ru/88675558
39 3ajaun ¢ MPaKTUUYECKUM COJIEP)KaHHEM 1 bubnuoteka [{OK https://m.edsoo.ru/88675684
40 Ei?;ziz ST € TIOMOTIPIO METOAA BEHOMOTATEIbHOM 1 bubnmnoreka [{OK https://m.edsoo.ru/88674f90
41 KonTponbhas padbora no teme "Ilnomans" 1 bu6mmoreka L{OK https://m.edsoo.ru/8867579c
42 Teopema [Iudaropa u e€ npumeHenue bubmuoreka L{OK https://m.edsoo.ru/88675918
43 Teopema [Iudaropa u e€ npumeHenue bu6muoreka L{OK https://m.edsoo.ru/88675918
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44 Teopema [Iudaropa u e€ npumeHenue bubmmoteka L{OK https://m.edsoo.ru/88675abc
45 Teopema I[Tudaropa u e€ npumeHeHue
46 Teopema [Iudaropa u e€ npumeHenue
Omnpenenenne TPUTOHOMETPUIECKUX (PYHKIIHIA OCTPOTro
JIa IPSIMOYTOJILHOTO TPEYTOJILHUKA,
47 YL TIPAMOYT peyr Bu6muotexa LIOK https://m.eds00.ru/88675032
TPUTOHOMETPUYECKHE COOTHOIICHUS B TIPSIMOYTOJIEHOM
TPEYrOJbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO bubnnoreka [{OK https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
Kontponbnas padota nmo teme "Teopema Iludaropa u
51 P P " P darop bubnuorexa LIOK https://m.edsoo.ru/8al1407e8
Hayaljia TPUTOHOMETPUU
BrircanHbIe 1 TIEHTpATIBHBIC YIIIBI, YTOI MEXK,
52 1 HCHTPATILHAIE YIIRL YT o Bu6muotexa LIOK https://m.edsoo.ru/8al415b2
KacaTeIbHOU U XOPI0H
Bnncannble 1 eHTpaIbHBIE YIJIBI, YTOI MEX,
53 . HEHTP . r T Y bu6nuoteka IIOK https://m.edsoo.ru/8a141940
KacaTelbHON U XOpI0H
Brrcannble U 1ieHTpaIbHBIE YIIIBI, YTOI MEX,
54 . HEHTP . yr T Y bu6nuoteka LIOK https://m.edsoo.ru/8a141b34
KacaTeIbHON U XOpI0H
55 VYTibl MeXAY XOpIaMU U CEKYLTUMU
56 VYTIibl MeXAYy XOpJaMU U CEKYIIUMHU
BrircaHHBIC M OTIICAHHBIC YETHIPEXYTOIBHUKH, HX
57 . pexyr bu6mmoteka IIOK https://m.edsoo.ru/8a140f86
MPU3HAKA U CBOMCTBA
BricanHble U OMMCaHHBIE YETHIPEXYTONBHUKH, UX
58 . pexyr bubnuoreka [{OK https://m.edsoo.ru/8a1416d4
MIPU3HAKA U CBOMCTBA
BricanHble U OMMCaHHBIE YETHIPEXYTONBHUKH, HX
59 . PeXyr bubmuoreka [{OK https://m.edsoo.ru/8a1416d4
MPU3HAKU U CBOWCTBA
60 [IpuMeHeHHE CBOMCTB BIMCAHHBIX W OTIMCAHHBIX
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YETBIPEXYTOJBHUKOB IIPU PELIEHUU T€OMETPUYECKUX
3a1a4

[IpumeHeHne CBOMCTB BIIMCAHHBIX U ONMKMCAHHBIX

61 YETBIPEXYTOJIBHUKOB IIPU PELIEHUU T€OMETPUYECKHUX 1
3aja4
B i, 00

62 SAHMIIO® PACTOTOIKEHHE AIBYX OKPYAHOCTEH, 0BIIie 1 bubanoreka LHOK https://m.edsoo.ru/8al410a8
KacareiabHbIe

63 Kacanue okpyxHocTei 1 bubnuoreka [{OK https://m.edsoo.ru/8a1410a8
K 0 "y .

64 OFTPOTILHAT pADOTA HO TEME * SR B Opr)Kf,{OCTH 1 bubnnorexa LHOK https://m.edsoo.ru/8al141c88
BrircanHbIC U OTIICAHHBIC YETHIPEX YT OJIBHUKU
I1 i Tus

65 OBTOPCHETE OCHOBHRIX HOHiITHH 7 METONIOB KYPeOB 7 1 1 bubnmnoreka LJOK https://m.edsoo.ru/8al41ddc
KJIacCOB, 00001IIeHHE 3HAHU
I1 i Tus

66 OBTOPEHHE OCHOBHBIX HOHfTHH 1 METONIOB Kypeos /1 1 Bbu6nuoteka IIOK https://m.edsoo.ru/8al4lefe
KJIaccoB, 00001IeHNe 3HAHNH

67 Hrorosas KoHTpoJIbHAsI paboTa 1 bubnuoreka [{OK https://m.edsoo.ru/8a142368
I1 i Tus

68 OBTOPCHTE OCHOBHAX HOHiITHH ¥ METONIOB KypeoB 1 1 1 bubnmnoreka [{OK https://m.edsoo.ru/8al1420ac
KJaccoB, 0000IIeHe 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KVIACC

JJIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebLHbIE

Ne ni/m Tema ypoka KoauuecTso | pecypenr
4acoB
1 MosToperue 1 Bu6motexa LIOK https://m.edsoo.ru/8al424bc
2 DopMyIbl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 bu6mmoreka LIOK https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema kocuHyCOB 1 bu6nuoreka LIOK https://m.edsoo.ru/8al42d5e
6 Teopema cunycoB 1 bu6mmoreka LIOK https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
8 Teopema cuHYCOB 1
9 E)f;ﬁﬂ:::z;ﬂm{ CTOPOH T BEMITHH YO8 1 bubnuoreka [{OK https://m.edsoo.ru/8a1430b0
10 Pemenne TpeyroiabHUKOB 1 bu6nuoreka LIOK https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroabHUKOB 1 bubnuoreka L{OK https://m.edsoo.ru/8al42ac0
12 Pemenne TpeyroiabHUKOB 1 bubnuoreka LIOK https://m.edsoo.ru/8al42ac0
13 Pemenne TpeyroiabHUKOB 1 bubnuoreka LIOK https://m.edsoo.ru/8al42ac0
14 g:ij:::}:me HPHMCHCHIC TCOPEM CHHYCOB 1 1 bubnuoreka [{OK https://m.edsoo.ru/8al42c3c
15 [IpakTHyeckoe NpUMEHEHNE TEOPEM CHUHYCOB U 1
KOCHHYCOB
16 KonTtponbHas padora o Teme "Perenne 1 bubnuoreka LIOK https://m.edsoo.ru/8a14392a
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TPEYTrOJIbHUKOB"

17 [TonsiTue 0 mpeoOpa3zoBaHUU TTOTO0US bubmuoteka [{OK https://m.edsoo.ru/8al143ab0

18 CoOTBETCTBEHHBIE HJIEMEHTHI MTOI00HBIX (PUTYp bubmmoreka LIOK https://m.edsoo.ru/8al43de4

19 CoOTBETCTBEHHBIE HJIEMEHTHI ITOI00HBIX (PUTYD
Teopema 0 Ipou3BeIEHUN OTPE3IKOB XOPJI, TEOPEMA O

20 MPOU3BEJCHUM OTPE3KOB CEKYIINX, TEOpeMa O KBaJipare bubnuoteka [{OK https://m.edsoo.ru/8a14406e
KacaTeJbHOU
Teopema 0 Ipou3BeIEHUN OTPE3IKOB XOPJI, TEOPEMA O

21 IIPOU3BECHUH OTPE3KOB CEKYIIUX, TEOpEMaA O KBaJIpare bu6nuoreka [{OK https://m.edsoo.ru/8al441a4
KacaTeJlbHOU
Teopema 0 Ipou3BeIEHUU OTPE3KOB XOPJI, TEOpEMA O

22 IIPOU3BEACHUH OTPE3KOB CEKYIIUX, TEOpEMaA O KBaJApare bu6nuoreka L{OK https://m.edsoo.ru/8a1442da
KacaTeJbHOU
[IpuMeHeHne TeopeM B PEIICHUH T€OMETPUUECKUX

23 P P P P bu6moreka IIOK https://m.edsoo.ru/8a143f06
3a1a4y
[IpuMeHeHne TeopeM B PEIIeHUH T€OMETPUUECKUX

24 P p P P bu6mmoreka LIOK https://m.edsoo.ru/8al443fc
3a/1a4y
[IpuMeHeHre TeopeM B pELIEHUH F€OMETPUUECKHUX

25 P P P P bubmuoteka [{OK https://m.edsoo.ru/8a144578
3a/1a4
KonrtponsHas padora no reme "[IpeoOpasoBanue

26 " bubnuorexa IHOK https://m.edsoo.ru/8a1447a8
nonobus. MeTpruyeckue COOTHOIICHUS B OKPYKHOCTHU
Onpenenenne BeKTOpoB. PU3NUECKUN U

27 pelt . p bu6mmoreka IIOK https://m.edsoo.ru/8a144960
TEOMETPUUYECKHI CMBICT BEKTOPOB
CroxeHue ¥ BBIUUTaHUE BEKTOPOB, YMHOKEHUE

28 PO, ¥ bu6mmoreka IIOK https://m.edsoo.ru/8al44a8c

BCKTOpa Ha YHUCJIO
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CoXCHHE U BIUNTAHHUC BCKTOPOB, YMHOXXCHUC

29 BEKTOPA HA HHCIIO 1 bubnmoreka [{OK https://m.edsoo.ru/8a144d52
30 Cro)xeHre ¥ BEIYUTAHUE BEKTOPOB, YMHOKCHUE 1
BEKTOpa Ha YUCIIO
31 Pa3znoxenne BeKTopa 1o JByM HEKOJUIMHEAPHBIM 1
BEKTOpaM
32 Koopaunats! BekTopa 1 bubnuoreka [{OK https://m.edsoo.ru/8al44fbe
33 CKAUIpHOE IPOH3BECHHE BEKTOPOB, €r0 NPHMEHEHHE 1 bu6mmoreka LIOK https://m.edsoo.ru/8a14539c
JUTSL HAXOKJICHUS JUTMH U YTJIOB
34 (Kalipioe MpOH3BEACHHE BEKTOPOB, €r0 MPHMEHEHHE 1 bubmmnoreka LIOK https://m.edsoo.ru/8a14550e
JUISl HAXOXKJICHUS JUTMH U YTJIOB
35 Pemienue 3amad ¢ moMouIb0 BEKTOPOB 1 bu6mmoreka LIOK https://m.edsoo.ru/8al44c3a
36 Pemenue 3a/1a4 ¢ momMoIes0 BEKTOPOB 1 bubnmoreka [{OK https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB ISl pelieHus 3a/1a4 (GPU3UKH 1
38 KonTpomasHas pabora no teme "Bekropst"” 1 bubnuoreka [{OK https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPAMHATHI TOYEK HA TUIOCKOCTH 1
40 VYpaBHEHME NPAMON 1 bubnuoreka LIOK https://m.edsoo.ru/8a145c48
41 YpaBHeHHE NPAMON 1
42 YpaBHEHHE OKPYKHOCTH 1 bu6nuoreka LIOK https://m.edsoo.ru/8a14635a
43 ESZLIZ?;HMH TOTCK HIEpECCHCHILT ORPYAHOCTH 1 1 bubnuoreka LIOK https://m.edsoo.ru/8a146620
44 Metox KOOpAWHAT MPH PEIICHUN T€OMETPHUYECKIX 1
3aj1a4, MPaKTHYECKUX 337134
45 MeTtoa KOOpAMHAT MPH PeIIEHUH F€OMETPHUUECKUX 1

3a/1a4, MPaKTUIECKUX 3a1a9



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

Meroa KOOpAUHAT IPU PELICHUU T€OMETPUYECKUX

46 1
3a/1a4, MPaKTUIECKUX 3319
47 E:‘;i‘;‘;f;‘z:i pabora no Teve "JlekapTORL KoOpAMHATE! 1 Bu6norexa IIOK https://m.edsoo.ru/8a146e0e
48 [1paBHIbHbie MHOrOYTONBHHKIL, BEIMHCICHHE HX 1 bubnuoreka L{OK https://m.edsoo.ru/8al46fda
3JIEMEHTOB
49 Yucno w. JInuHa OKpy»KHOCTH 1 bubnuoteka [JOK https://m.edsoo.ru/8a1472c8
50 Yucno w. JInuHa OKpy»KHOCTH 1 bubnuoteka LJOK https://m.edsoo.ru/8al4714c
51 JlnuHa ayru OKpy>KHOCTH 1
52 Panuannas mepa yria 1 bubnuorexa LIOK https://m.edsoo.ru/8al4714c
53 [Inomane kpyra, ceKkTopa, CErMeHTa 1 bu6mmoreka LIOK https://m.edsoo.ru/8al47426
54 [1nomane kpyra, ceKTopa, CerMEeHTa 1 bu6mmoreka LIOK https://m.edsoo.ru/8a147750
55 [Tmomane kpyra, ceKTopa, CerMmeHTa 1 bubnuoteka [{OK https://m.edsoo.ru/8a147750
56 ITousiTHE O ABMXKEHUH ILUIOCKOCTHU 1 bu6mmoreka LIOK https://m.edsoo.ru/8al47c82
S7 [TapannensHbIN IEPEHOC, TOBOPOT 1 bubnuoteka [{OK https://m.edsoo.ru/8a147f16
58 [TapamnensHbIN IEPEHOC, TOBOPOT 1 bubnuoteka [{OK https://m.edsoo.ru/8a147f16
59 [TapamienpHbIi IEPEHOC, TOBOPOT 1
60 [TapaniensHbI IepeHoc, TOBOPOT 1
61 ITpuMeHeHne ABMKEHNUI IIPU PEILICHUH 3a7a4 1 bubnuoreka LIOK https://m.edsoo.ru/8a1480e2
62 KonrtponsHas padora no remam "[IpaBuibHble 1
MHOTOYTOJBHUKU. OKPYKHOCTh. J[BHKEHUS TIIOCKOCTH"
63 Eg;i;iii:er’e(;?feiilzz:;’(;:iiiﬁf;;??ﬁg;;ﬁiﬁm 1 bu6mmoreka [TOK https://m.edsoo.ru/8a148524
64 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allvsl 3HAHUH. 1 bu6mmoreka LIOK https://m.edsoo.ru/8a148650



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
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[TapaienbHble ¥ IEPICHAUKYIISIPHBIE IPSIMbIE

[ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUM.

65 OKpyXHOCTh M KpYT. [ eoMeTprIecKre moCTpOCHHUSI. 1
VYTIBl B OKpYKHOCTH
[ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIIHS 3HAHUH.
66 BriricanHbie ¥ onucaHHBIE OKPYKHOCTH 1
MHOTOYTOJIbHUKOB
67 HtoroBast KOHTpoOJIbHAs paboTa bu6nuoreka [{OK https://m.edsoo.ru/8a148920
68 [ToBTOpeHUe, 06001IeHNE, CHCTEMAaTH3aIUsl 3HAHUT 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68



https://m.edsoo.ru/8a148920

YYEBHO-METO/IMYECKOE OBECIMEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
YueOuuk «Maremaruka. ['eomerpus. 7-9 knacce» B OymaxHoii popme JI.C. AranacsH.

METOAUYECKHUEMATEPHUAJIBI IJIAA YYUTEJIA

MeTtoaudeckoe mocoOue JIsl yIUTes
JlunakTHYeCKHUe MaTepraibl
CaMocTosiTeNnbHbIE U KOHTPOJIbHBIE Pa0OTHI
JInarHoCTUYECKHUE TECTHI

3amaun

NUDPPOBBIEOBPA3OBATEJIbBHBIEPECYPCBIMPECYPCBICETUUHTEPHET
https://resh.edu.ru/subject/17/7/http://school-collection.edu.ru
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MUHUCTEPCTBO NIPOCBEINEHUA POCCUHCKOH OEJAEPALINA
MAOY JIunnei Ne7

PABOYAS ITPOT'PAMMA
yueOHOro Kypca «Ajaredopa»
1151 oOyyaromuxcst 7 — 9 Kiaccon

(Ha 4 gaca)

Kpacnosipck 2023



AHHOTanus K paboueii mporpaMme yueOHOI0 IpeaMeTa «aaredpar»

Pabouas nporpamma yueOHOTO IIpeMeTa «anredpa» 00s13aTeNIbHOM MPeIMETHON 00JIaCTH «MaTEeMaTHUKa»
pazpadotana B cootBeTcTBHH ¢ PI'OC OOO/PI'OC COO u peanusyercs 2023 roga odyuenus ¢ 7 mo 9
KJacc.

Pabouas mporpamMma omnpeaenseT opraHu3aIiio 00pa3oBaTeIFHON ASSITETFHOCTH YIUTEIEM B IIKOJIE 110
OTIpeICICHHOMY YIeOHOMY MPEAMETY.

Pabouas mporpamma yuedHoro npeamera sisisiercs dacteio OOIT OOO/OO0IT COO, ompenensrormei:
- coziepKaHne
- IUTAHUPYEMBbIC PE3yJIbTAaThl (JINYHOCTHBIC, METANPEAMETHBIC, TIPEAMETHBIC)

- TEMaTHYECKOE TUITAHMPOBAHKE C YUETOM paboueil mporpaMMbl BOCIUTAHUS H BO3MOXHOCTBIO
ucnoas3zoBanus DOP/IIOP

Pabouas mporpamma o0CykIeHa U IPUHATA PEIICHHEM METOIMYECKOT0 OOBEINHEHHUS H COTJIACOBaHA
pykoBoaureneM metoacosera MAOY Jluneit Ne 7.



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OoOy4JaronMxcsi HAy4YHbIX TMPEACTABICHUM O TIPOUCXOXKJIEHUU U CYIIHOCTHU
anredpanuecknux aoOCTpakiuii, croco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS U KaYECTB MBILIUICHUS, HEOOXOUMBIX
JUIs aJanTaldd B COBPEMEHHOM Iu¢poBoM obmectBe. M3yduenue anredpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHIHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHue Kypca anreOpbpl 0OecrneurBaeT pPa3BUTHE JIOTMYECKOIO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anreOpe mpeanosgaracT 3HAYUTENbHBIA OOBEM CaMOCTOSITEILHON
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3YyYEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYTMMH €ro JUHMSIMHU. B Xxone u3ydeHus Kypca oOydaroluMcsi MPUXOAUTCA
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTHIeCKOro
oOpa3oBaHMsi W  CIOCOOCTBYIOUIME  OBJAJCHUIO  OOYYalOIIMMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTeNbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JaNbHENIIer0 U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyUarOIMIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYNIHPYETCS BOKPYT  pallMOHAJIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOrOo Mupa. B 3agaun oOyueHuss anreOpe BXOIAT TakkKe AalibHEHIIEe
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHHUS, HEOOXOAWMOTO, B YAaCTHOCTH, IS
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Copeprxanve pyHKIMOHAIBHO-TPAQUUECKON JTMHUK HALEIEHO Ha MOJIyYeHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIC CPEACTBA A3bIKA MATEMATUKHU —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepUu3yeTcs U3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBSI3aHHBIX C HHMM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTe€MaTH4eCcKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIOCOOCTBYIOT (OPMHUPOBAHHIO  yMEHUMU
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMUYECKUX MOCTPOCHHUM M ydaT UX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIIUXCsl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Paunonaneubeie uyucia. CpaBHeHUe, YNOpSAAOYMBAHHE M apudmeTHuecKue
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcTOBBIX 3aAau apudmeTnyeckuM crocoboM. Pemienue 3amau u3
peabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIICHUN
U TIpONOpUMH MpH pelIeHUM 3ajad, pellieHue 3ajad Ha JABMXKEHue, paloTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie m coctaBHble yucna. YETHple W Hedy€THblE uncna. lIpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEACHUSA LIEIIbIX YHCEII IIPU PELICHUU 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM.

HauGonpiuit o0mumii 1eauTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3aumHo nipocteie unciia. Anroputm EBknunaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AJredpanyeckue BbIpaKeHHs

BelpaxkeHre C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxIeCTBEHHbIE MPEOOPA30BAHUS ANTreOpanuecKuX BbIPAKEHUN.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHa.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIp@XEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXEHHH, pa3HOCTb
KBaJpaTOB [IBYX BBIPQKECHUM, MPOU3BEICHHE PA3HOCTM U CYMMBI [JIBYX
BBIPQKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIpAKEHUH.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIEpEeMEHHOW. PaBHOCHIIBHOCTP YpaBHEHUN. YpaBHEHHE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuneliHOE ypaBHEHME C OIHOM INEPEMEHHOU. YHCIIO KOPHEN JIMHEMHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JByX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KOOpAMHAT. AOciucca M OpJAuHATa TOYKHM Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejienieHuss U o6nacte 3HadeHW ¢GyHkuuu. CrocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byukun y = |X|. KycouHo-3a1anHbie GyHKINN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[lonaTHe wuppanroHaIbHOrO yucia. JeWcTBHS € HWppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpencraBiieHnss O pacIIMPEHUAX YMUCIOBBIX MHOXKECTB. MHoOXkecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl 0OBEKTOB OKpYXAIOUIETO MHpA, AJUTEIBHOCTh IPOLIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CrnoxxeHre, BBIYUTAHWE, YMHOXXEHHE U JEJICHHE anreOpandeckux ApoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKECHUS. ToxnecTBEeHHbIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb cC 1enbIM TOKazaTeneM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHEeHUs1, CBOAUMMBIE K JIMHEWHBIM YpPaBHEHUAM WIH K KBaJpPAaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
MOMOILBIO KBAJIPATHBIX YPABHEHUI.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  aIpoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padnueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs IEPEMEHHBIMU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OJTHOW NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuumii. ['paduk Gynkumrn. Utenue cBoicTB pyHkumu 1o e€ rpaduxy. [Tpumepst
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| # ux cBoiicTBa.
Kycouno-3anannbie pyHKINU.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 cremenn u ero cBoicTBa. CTeneHb ¢ panyMOHAIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
creneHu. ToxaecTBeHHbIE MpeoOpa30BaHUs BBIPAXKEHUM, CONEPKALIUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX yYpaBHEHWI ¢ JABYMs IepeMeHHbIMU. ['paduueckuid mMeTon
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

UucnoBele HepaBeHCTBA. PellleHne JTMHEMHBIX HEPaBEHCTB. J[[oka3aTesbcTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MNEpeMEHHOU. PemieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajioB. MeToJl MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs MepeMeHHbIMHU. PellleHHe HepaBEeHCTBA C JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI pEUIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOMIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKA BO3pacTaHHsl U yObIBaHUS (PYHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatuyHo ¢GyHkuuu. Ilonoxkenue rpaduka KBaapaTUYHOU (YHKUMH B
3aBUCUMOCTH OT €& koo puumenTon. I'papuku pyHkumii y =ax2, y = a(X — m)?uy
= a(x —m)? +n. [ocrpoenune rpadukoB GyHKIMI ¢ MOMOLIBIO IPEOOPA3OBAHHIA.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

Oyukius Y = X" ¢ HaTypaIbHBIM MOKa3aTesneM N u e€ rpaduxk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[Tonsitne umCIOBOM mTocHenoBaTeIbHOCTH. KOHEUHbIE M OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacTtaromas  (yObIBaromiasi)  mociieoBaTebHOCTE.  CrmocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apupMeTHYecKoil U reomeTpuueckor mnporpeccuir. opmynbl CyMMBbI HEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron maTemaTuueckon MHAyKUuU. [Ipocrenme npumMepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

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

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKHUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYATbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKd Kak c@epbl 4YeIoBeuecKOn
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHHUS KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MNPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Ccpenpl, IUIaHUPOBAHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUW, (POPMYIUPOBATH UJEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1ero o6pazoBanus y o0ydaromierocs: 0yayt chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHUS U CPAaBHECHHS, KPUTESPUH ITPOBOAMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyJIHpPOBaTH W  NPEOOpPa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHNUH TI0 aHAIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IIJIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTA, OILEHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOECTO BKJIaJa B OOMmMUN pe3ylbTarT IIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pPE3yJbTaTa JEATEIBHOCTH MOCTABICHHOMN ILIEIU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsaa 1 BBIYMCIEHUSA

ParmmmonansHbBIE UnCHA.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pPalMOHAIBHBIX YHCENT MpH pPEUIeHUU 3aaad, MPOBEIACHUU
pacCyXJIEHUM U 10Ka3aTEIbCTB.

[TonrMaTh U OOBICHATH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YHCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINoMHATH 1EMCTBUS CO CTENIEHIMU C HATYpaJIbHBIMU IMOKA3aTEIsIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyucia W CTENEHM C HaTypaJbHBIM IOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIC
CrIoCOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHHS
MIPU PEIICHUHU MPAKTHUCCKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OKpyraare 4Wciaa C 3aJaHHOM TOYHOCTBIO, a TakXKe 10 CMBICITY
MPAaKTUYECKONM CHUTyallud, BBINOJHATh TNPUKUIKY W OIEHKY pe3yibTaTa
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUH MPAKTUYECKUX 3a7ad.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MPU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, TPONOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yabTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eTuMOCTb.

Jloka3bpIBaTh ¥ MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JITMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

CBoOOMHO omepupoBaTh MOHATHAMHU: YETHOE YHCIO, HEUYETHOE YHCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeJl U UCII0JIB30BAaTh UX IPU PELICHUH 3a1a4, IPUMEHATh alnroputM EBknuaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CPaBHEHUMU 110 MOAYJIIO.

AuredOpanveckue BbIPaKEHUS

BripaxxeHust ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpandyecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBINOJIHATH  TOXICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHus — II€JOTO  BBIPAXEHHUS B MHOTOWICH
MPUBEICHUEM TTOJO0HBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BoImonHTh eficTBUs (CI0KEHNE, BEIUUTAHNUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIET0 MHOXHUTEJS, TPYNIUPOBKH ClaraeMbiX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MAaT€MaTUKH, CMEXHBIX TPEIMETOB, U3 PEATHLHOMN MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IOKA3aTEIsAMU I
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Mepexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTes mnpuMepsl Tap 4YUCEN, SBISIONINXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CtpouTh B KOOPAWHATHOW IJIOCKOCTU TpadUK JIMHEHHOTO YpaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMOM TOYKH, COOTBETCTBYIOIINE 3aIlaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHHUS W aHalu3a UH(GOpMaluH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (QYHKIMH, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DyHKIMU, HauOoJblllee M HaUMEHbILIEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku AJi UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHH, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYyJIATOP, BBINOJIHSTh



npeoOpa3oBaHMsl BBIPAKEHUM, COIEPXKAIIUX KBaJpaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh ACHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOMHO omepupoBaTh MOHSATUEM OCTaTKa IO MOJYJIO, TPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

HaxonuTe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHus BEIPAXKEHU IJIs1 pEICHUS Pa3IMYHbIX 3a/1ay U3
MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemars kBagpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OPUMEHEHHEM TrpapUuecKuX MpeAcTaBleHUN (ycTaHaBIMBaTh, HWMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT cloBeCHOW (OPMYIUPOBKM 3amadu K €€ aireOpamdecKoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WMHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IMOJYyYEHHBIN pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TonuMaTh ¥ UCHONB30BaTh (DYHKUMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K xoHIiry oOyueHus B 9 ki1acce o0y4aromuiics MOTyYUT CIAEIYIOUIME MPEIMETHBIC
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh NOHATUSAMM: KOPEHb N-H CTENEHHW, CTENEHb C
palMOHAJIBHBIM [MOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTEINEHb C
palMOHAIBHBIM II0KA3aTENEeM, HCIHOJb3YsS MpH HEOOXOJUMOCTH KaJbKYJATOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JIEUCTBUTEIBHBIE YHCIA, OKPYTJIATH
JNEWCTBUTEIIBHBIE YUCIIA, BBIINOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMEepUpOBaTH MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacxiianbiBaTh KBaJApaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nuHeEVHbIE HEPAaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, UCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEIMHEMHBIX YPAaBHEHUH C TapaMETPOM.



[TpuMeHsTh METOIbI PABHOCUIIBHBIX MIPeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOANTH MCCIIEIOBAHNS YPABHEHUN M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, UX CHUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSAMHU: 3aBUCUMOCTb, (YHKUUSA, Tpaux
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

HccnenoBarh QpyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
001acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIHH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHyr0 (QYHKIHIO 110 (opmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMI U3 peaibHOM )XKU3HU, (PUZHKHU, TEOMETPHH.

Onpenensaty MoyioxeHue rpaduka KBaapaTUIHOW (PYHKIIUU B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMU J1JI pELISHUs 3a]1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckass ¥ reoMeTPUYECKAs MPOrPeccuU

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, apupMeTHIecKas
Y TEOMETPUYECKAsl TPOTrPECCHH.



3amaBaTh TOCIIEIOBATEILHOCTH PAa3HBIMH CIOCOOAMHU: OMUCATEILHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJB30BaHWEM (opMya N-To  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IMOCIEIOBATEILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qrCIie 3aa4d U3 PeabHON JKU3HM (C UCIIOJIb30BAHUEM KalbKYJIATOPA, IIU(PPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HMmeTh nipeacTaBieHUe O CXOIUMOCTH TIOCIIEIOBATEILHOCTH, YMETh HAXOIUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Kon4ecTRo
4yacos

1 UNCJIA U BIYUCJIEHU . PaninonansHbie uyncia (IOBTOPEHUE) 11
2 OYHKIUWU. Koopaunats! u rpaduxu. OyHkunu 17
3 AJITEBPAMYECKUE BBIPAXXEHU . Beipaxenus ¢ nepeMeHHBIMU 7
4 YPABHEHUS U CUCTEMbI YPABHEHU. Jluneiinbie ypaBHEHUS 10
5 UMCJIA 1 BBIYMCIIEHHM . Crenens ¢ HaTypajlbHBIM [10Ka3aTeIEM 6
6 AJITEBPAMYECKUE BBIPAXKEHW 1. MHOTrOUEHBI 23
7 AJI'EBPAMYECKUE BBIPAXKEHU . ®opmyibl COKpalli€HHOT0 YMHOKEHUS 14
8 UNCJIA U BBIYUCJIEHUA. [JenumocThb 10
9 OYHKUUWU. Jluneiinas yHKIUsA 16
10 YPABHEHUS U CUCTEMbI YPABHEHUI. CrcTeMbl IMHEHHBIX ypaBHEHHT 14
11 [ToBTOpEeHme, 06001IeHNE, CCTeMaTH3allusl 3HAHUN 8

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136




8 KVIACC

Ne HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMbI
o/ KounyecrBo
4acos

1 YPABHEHUA 1 HEPABEHCTBA. HepaBenctBa 20
2 UMCJIA 1 BBIYMCIIEHUA. KBanpaTHbIii KOPEHb 17
3 YPABHEHUA 1 HEPABEHCTBA. KBaapatHbie ypaBHEHHS 17
4 AJITEBPAMYECKUE BBIPAXKEHUSL. JIpo6HO-paniioHaIbHbIE BEIPaKEHUS 17
5 YPABHEHUSA 1 HEPABEHCTBA. JIpoGHo-paiinoHanbHble ypaBHEHUS 19
6 OYHKINU 15
7 AJITEBPAMYECKUE BBIPAXKEHU . Crenienun 14
8 UNCJIA U BBIYUCJIEHUA. [JenumocTb 7
9 [ToBTOpEeHME, 00600IIEHNE, CHCTEMAaTH3allUsl 3HAHUN 10

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




9 KVIACC

Ne n/m | HaummeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl

KosmuectBo
4acoB
OYHKINU 25
2 YPABHEHUWA U HEPABEHCTBA. KBaapatHbeie HepaBeHCTBA 15
3 YPABHEHHMA 1 HEPABEHCTBA. YpaBHeHusi, HEpaBEHCTBA U UX o5
CUCTEMBI
4 UMCJIOBBIE ITOCJIEJOBATEJIBHOCTHU U ITPOT'PECCUN 25
5 AJITEBPAMYECKUE BbIPAXKEHUS. Ctenenb ¢ paliiOHAIbHBIM 12
MoKa3aTeaeM
6 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 34
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Ne n/m Tema ypoka KoimmuecTBo
4acoB
1 [ToBTOpenue. ParmonanbHbpIe Yrcia 1
2 UncioBbie BEIPAKCHUS 1
3 UncioBbie BEIPAKCHUS 1
4 BripakeHus ¢ nepeMeHHBIMH 1
5 BripakeHus ¢ nepeMeHHBIMH 1
6 CpaBHEHME 3HaYCHUHN BBIPAKECHU 1
7 CpaBHeHME 3HaYCHUIN BBIPAKECHU 1
8 CBoMCTBa JEUCTBUH HaJ YHCIAMH 1
9 CBoOHCTBa JEUCTBUH HaJ YHCIAMH 1
10 ToxnectBa. Tox1eCTBEHHBIE TPEOOPa3OBAHUS 1
11 ToxnectBa. ToxIeCTBEHHBIEC TPEOOpPa30OBAHUS 1
12 ToxpaectBa. ToxaecTBeHHBIE TPeoOpa3OBaHUS 1
13 KontposnbHas pabora Nel 1
14 YpaBHEHHUsI U €r0 KOPHHU 1
15 JInnelHOe ypaBHEHHE C OHOU NTEPEMEHHON 1
16 JInnelHOe ypaBHEHHE C OJHON IIEPEMEHHON 1
17 Pemenne 3a1a4 ¢ moMoIpI0 ypaBHEHUH 1
18 Pemenne 3a1a4 ¢ moMoIpI0 ypaBHEHUH 1
19 Pemenne 3a1a4 ¢ moMoIpI0 ypaBHEHUN 1
20 DopmyIisl 1
21 DopmyIisl 1
22 KontponbHas pabora Ne2 1
23 YuncoBble TPOMEKYTKH 1
24 OyHKIUS 1




25

DOyHKIMS

1
26 Brruucnenue 3naueHuii GyHKIuu 1mo Gopmyse 1
27 Brruucnenue 3naueHuit GyHKIuu 1mo Gopmyse 1
28 I'paduk Gyakmmm 1
29 I'paduk Gyakmmm 1
30 [IpsiMast mponoOpIMOHATBHOCTD U €€ Tpaduk 1
31 [IpsiMast mpomOpIMOHATBHOCTD U €€ Tpaduk 1
32 Jlunerinas GyHkIuM u ee rpaduk 1
33 Jluneitnas GpyHkuus u ee rpadux 1
34 3ananue QYHKIMH HECKOIbKUMU popMyTaMu 1
35 3ananue QyHKIMH HECKOIbKUMU popMyTaMu 1
36 3ananue QyHKIMH HECKOIbKUMU popMyTaMu 1
37 KonTponbnas paborta No3 1
38 OmnpeneneHre CTeNeH: ¢ HaTypallbHBIM MOKa3aTeleM 1
39 VMHOXKEHUE U AeJIEHUEe CTeeHEN 1
40 YMHOXEHUE U IeJICHHUE CTeNeHen 1
41 YMHOXEHUE U IeJICHHUE CTeNeHen 1
42 BosBenenue B cTeneHb MPOU3BEICHUS U CTETICHU 1
43 BosBenenue B cTeneHb MPOU3BEICHUS U CTETICHU 1
44 Pemenue 3amau 1
45 OJHOYJIEH U €r0 CTaHAAPTHBIN BUJT 1
46 YMHOXeHue oHouwIeHa. Bo3BeneHne oJHOUIeHa B CTETNICHb 1
47 YMHOXeHue oHouIeHa. Bo3BeneHne oJHOUIeHa B CTENCHb 1
48 dynkims y=x° u y=x° 1
49 ®ynxims y=x> u y=x> 1 ux rpaduku 1
50 O mpOCTHIX U COCTABHBIX YUCIAX 1
51 KontponbHas pabora N4 1
52 MHOTrouJIeH U €r0 CTaHAAPTHBIN BUJ 1




53

MHoro4jieH u ero CTaHI[apTHHﬁ BUJ

1
54 CrokeHne U BRIYMTAaHHE MHOTOYJICHOB 1
55 CrokeHne U BRIYMTAaHHE MHOTOYJICHOB 1
56 CrokeHue U BRIYMTAaHHE MHOTOYJICHOB 1
57 VYMHOKEHME OJHOYIIEHA HA MHOTOWIEH 1
58 VYMHOKEHME OIHOYJIEHA HA MHOIOYJIEH 1
59 VYMHOKEHME OJHOYIEHA HA MHOTOWIEH 1
60 Brigecenue 00mero MHOXUTENA 3a CKOOKHU 1
61 Brigecenue 001ero MHOXUTENA 32 CKOOKH 1
62 Brigecenue 001ero MHOXUTENA 32 CKOOKH 1
63 Brigecenue 001ero MHOXUTENA 3a CKOOKH 1
64 KonTponbnas paborta No5 1
65 VYMHOKEeHHE MHOTOWIEHA Ha MHOTOWIEH 1
66 VYMHOKEHHE MHOIOWIEHA Ha MHOTOWIEH 1
67 VYMHOKEHHE MHOIOWIEHA Ha MHOTOWIEH 1
68 Pa3no)xeHre MHOTOUJIEHa Ha MHOXKUTENIH CITOCOOOM TPYNIUPOBKU 1
69 Pa3no)xeHre MHOTOUJIEHa Ha MHOYKUTENH CITOCOOOM TPYNIUPOBKU 1
70 Pa3nojxeHre MHOTOUJIeHa Ha MHOXKUTENH CITOCOOOM TPYNIHUPOBKU 1
71 Pa3no)xeHre MHOTOUJIeHa Ha MHOYKUTENH CITOCOOOM TPYNIUPOBKU 1
72 Jlenenue ¢ ocTaTkoM 1
73 KontposnbHas pabora Neb 1
74 BosBenenue B kBaapat u B KyO CyMMBI U pa3HOCTH JIBYX BBIpa)KEHUHN 1
75 BosBenenue B KkBaapat u B KyO0 CyMMBI U pa3HOCTH JIBYX BBIpaKEHUH 1
76 BosBenenue B kBaapar u B KyO CyMMBI U pa3HOCTH JIBYX BBIpa)KEHUN 1
77 Pa3noxeHne Ha MHOXUTENHU C MOMOIIBI0 (POpMyIT KBaJpaTa CyMMBI U KBajpaTa 1

pa3HOCTH
78 Paznosxenre Ha MHOKHUTENN ¢ TOMOIIBIO (OPMYIT KBajpaTa CYMMBI U KBaJpara 1
pPa3HOCTH

79 Pasno)xeHne Ha MHOXUTENH C MOMOIILI0 (GopMynT KBaJpaTa CyMMBI U KBajipaTa 1




Pa3sHOCTH

80 YMHOXEHHE Pa3HOCTH JIBYX BBIPAKEHUH HA UX CYMMY 1
81 YMHOXEHHE Pa3HOCTH JIBYX BBIPAKEHUH HA UX CYMMY 1
82 PaznoxeHne pasHOCTH KBaJAPaTOB HA UX MHOXKUTEIU 1
83 PaznoxeHne pasHOCTH KBaJAPaTOB HA UX MHOXKUTEIH 1
84 Paznoxenrne Ha MHOKHUTEIIM CYMMBI i pPa3HOCTH KyOOB 1
85 Paznoxenrne Ha MHOKHUTEIIM CYMMBI i Pa3HOCTH KyOOB 1
86 Pemenue 3amau 1
87 Pewenue 3amau 1
88 KonTponbnas paborta No7 1
89 ITpeoOpa3oBaHue 11eI0T0 BRIPAKEHHSI B MHOTOUWICH 1
90 [TprMeHeHHe pa3IuYHbIX CIIOCOOOB ISl PA3JI0KCHUS HA MHOXKUTEIN 1
91 [TprMeHeHHe pa3IuYHbIX CIIOCOOOB JIUIS PA3JI0KECHUS HA MHOXKUTEIN 1
92 [TprMeHeHHe pa3IuYHbIX CIIOCOOOB JIUIS PA3JI0KCHUS HA MHOXKUTEIN 1
93 BosBenenue 1By4iieHa B CTETIEHb 1
94 KontposnbHas pabora Ne§ 1
95 JluneiiHoe ypaBHEHHE C ABYMS NTEPEMEHHBIMU 1
96 I'paduk TMHEHHOTO ypaBHEHHUs C ABYMsI IEPEMEHHBIMU 1
97 I'paduk TMHEHHOTO ypaBHEHHUs C ABYMsI IEPEMEHHBIMU 1
98 CucreMbl TMHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMH 1
99 CucreMbl TMHEHHBIX YpaBHEHUI C ABYMsI IEPEMEHHBIMU 1
100 CucreMbl TMHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMH 1
101 Croco06 moICTaHOBKH 1
102 Croco06 moIcCTaHOBKHU 1
103 Croco06 moIcTaHOBKHU 1
104 Crnioco0 crokeHus 1
105 Crioco0 croxeHus 1
106 Crioco0 crokeHus 1




107

Pemenne 3aaa4 C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

1
108 Pemenue 3a1ay ¢ TOMOIIBIO CHCTEM YpaBHCHHM 1
109 JIuHeliHbIC HEPABEHCTBA C IBYMS IEPEMEHHBIMH U UX CHCTEMBI 1
110 JIuHeliHbIC HEPABEHCTBA C IBYMS IEPEMEHHBIMH U MX CHCTEMBI 1
111 KontposnbHas padorta No9 1
112 IToBTOpEeHUE 1
113 IToBTOpEeHUNE 1
114 IToBTOpEeHUE 1
115 IToBTOpEeHUE 1
116 IToBTOpEeHUE 1
117 Hroroast koHTposIbHAs paboTa 1
118 IToBTOpEeHUE 1
119 IToBTOpEeHUE 1
120 IToBTOpEeHUE 1
121 IToBTOpEeHUE 1
122 IToBTOpEeHME 1
123 IToBTOpEeHME 1
124 IToBTOpEHME 1
125 IToBTOpEeHME 1
126 IToBTOpEeHME 1
127 IToBTOpEHME 1
128 IToBTOpEeHME 1
129 IToBTOpEeHMe 1
130 IToBTOpenue 1
131 IToBTOpenue 1
132 IToBTOpenue 1
133 IToBTOpenue 1
134 IToBTOpEHME 1




135 IToBTOpEeHNE

136 IToBTOpEeHUNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

Ne n/m Tema ypoka Kouaunuec
TBO
4acos

1 YucnoBble HEPABEHCTBA 1
2 CBolicTBa YHUCIOBBIX HEPABEHCTB 1
3 CBoIiCTBa YHUCIIOBBIX HEPABEHCTB 1
4 Jloka3aTesbCTBO HEPABEHCTB 1
5 HepasenctBo ¢ nepemenHoi. CTporue u HeCTpOrue HEpaBeHCTBA 1
6 HepasenctBo ¢ nepemenHoi. CTporue u HeCTpOrue HepaBeHCTBA 1
7 CrnosxeHue 1 yMHOXKEHHUE YUCIIOBbIX HepaBeHCTB. OlIeHNBAaHNE 3HAYEHMSI BbIPAKEHUS 1
8 CrnosxeHue 1 yMHOKEHHUE YUCIIOBBIX HepaBeHCTB. OLIEHNBAaHNE 3HAYCHMSI BBIPAKECHUS 1
9 [IonsiTHE O pelIeHNN HEPaBEHCTBA C OAHOW ITEpEMEHHOM. MHOKECTBO pELICHUN HEPABEHCTBA 1
10 [IonsiTHE O pelIeHNN HEPaBEHCTBA C OAHOW ITEpEMEHHOM. MHO0KECTBO pELICHUN HEPABEHCTBA 1
11 PaBHOCUIIBbHBIE HEpaBeHCTBA. HepaBeHCTBO-ClieACTBHE 1
12 YucnoBble TPOMEKYTKH 1
13 JInHelHOEe HEPABEHCTBO C OJHOM MEPEMEHHON U MHOXKECTBO €r0 peLIeHUN 1
14 PelreHre TMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHON 1
15 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHON 1
16 PelreHre TMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHON 1
17 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON 1
18 CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOW NTEPEMEHHOMN 1
19 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO JINHEHHBIX HEPABEHCTB C OJJHOM NIEPEMEHHON 1
20 KonTponbHas padota o Teme "HepaBeHncraa" 1
21 KBanpaTtHbie KopHH 1




22

Apudmerndeckuil KBapaTHBII KOPEHb U €0 CBOWCTBA

1
23 Apudmerniecknuil KBapaTHBII KOPEHb U €0 CBOWCTBA 1
24 [TonsaTue uppanmoHansHoro yucia. JledcTBrs ¢ uppalvoOHAIbHBIMU YU CIaMU 1
25 CaolicTBa A€lCTBUI C UppallMOHAIBHBIMU YHCIAMU 1
26 CBoiicTBa IEUCTBUI C MppAITMOHATHHBIMHA YHCIAMHU 1
27 CBoiicTBa IEUCTBUI C MppAIMOHATBHBIMUA YUCITAMHU 1
28 CpaBHeHHE HPPALMOHATBHBIX YUCEIT 1
29 CpaBHeHME UppaMOHAIBHBIX YHCEI 1
30 MHOXecTBO IeHCTBUTENBHBIX Yncell. [IpencTaBieHus 0 pacIMpeHnsIX YMUCIOBBIX MHOXKECTB 1
31 JlonmycTHMBIE 3HAYSHHS IEPEMEHHBIX B BRIPAKEHUX, COACPIKAIINX apu(PMETHIECKHE KBaIPAaTHBIE KOPHH 1
32 JlonycTHMBbIe 3HAYSHUSI IEPEMEHHBIX B BBIPAKEHUSX, COACPIKAMX apu(PpMETHUECKUE KBAJpaTHbIE KOPHU 1
33 ToxnecTBeHHBbIE TPe0Opa30BaHuUs BRIPAKEHHH, COACPKAINX apu(METHUECKIE KBaIpaTHbIE KOPHU 1
34 ToxnecTBeHHbIe IPeoOpa30BaHuUs BBIPAKEHUH, COAEpKAIMX apu(pMETUIECKHE KBaJpaTHbIE KOPHU 1
35 ToxnecTBeHHbIe Pe0Opa30BaHuUs BBIPAKEHUM, COAEpKAIMX apupMETUYECKHE KBaJpaTHbIE KOPHU 1
36 ToxnecTBeHHbIe TpeoOpa30BaHusl BRIPAXKEHUN, COEpKAIIMX apu(PMeTHUIeCKue KBaJpaTHble KOPHU 1
37 KontponbHas pabora no reme "KBaapaTHbiii KopeHb" 1
38 KBanpaTtHoe ypaBHEeHUE 1
39 dopMyta KOpHEN KBapAaTHOrO ypaBHEeHUsA. Koan4ecTBO NEHCTBUTENBHBIX KOPHEW KBAIPaTHOTO YPABHEHUS 1
40 dopmyna KOpHEH KBapaTHOro ypaBHeHHs. KonuuecTBo AeHCTBUTENbHBIX KOPHEN KBAaJpaTHOIO YpaBHEHUS 1
41 dopMyIta KOpHEH KBapAaTHOrO ypaBHEeHUsA. Koan4ecTBO NEHCTBUTENBHBIX KOPHEW KBAIPaTHOTO YPABHEHUS 1
42 dopmyna KOpHEH KBaJpaTHOTo ypaBHeHUs. KomnuecTBo AeWCTBUTENbHBIX KOPHEH KBAaJAPAaTHOIO YpaBHEHUS 1
43 Teopema Buera 1
44 Teopema Buera 1
45 VYpaBHeHUs, CBOJIUMBIE K JINHEHHBIM YPAaBHEHHUSM WM K KBaJJPaTHBIM YPaBHEHUSIM 1
46 YpaBHEHUS, CBOIMMBIE K JINHEHHBIM YPAaBHEHHUSIM WM K KBaJJPaTHBIM YPaBHEHUSIM 1




47

KBanpaTHOe ypaBHEHUE C TapaMeTPOM

1
48 Pemrenne kBagpaTHBIX YpPaBHEHUH € ITapaMeTpamMu 1
49 Pemenue kBaapaTHBIX YpaBHEHUH C ITapaMeTpamMu 1
50 Pemrenne kBagpaTHBIX YPaBHEHUM, COACPKALIUX 3HAK MOIYJIS 1
51 Pemienue kBajipaTHBIX ypaBHEHUH, colepKaIlUX 3HAK MOAYJIs 1
52 VYpaBHeHHE KaK MaTeMaTH4eCcKas MOJIEIIb PEAbHOM CUTyauu 1
53 Pemrenne TeKCTOBBIX 3aJ1a4 € IOMOILBIO KBaJPATHBIX YPABHEHUN 1
54 KonTponbnas pabota o Teme "KBagparHbsie ypaBHeHUS" 1
55 PanmonanbHble BbIpaKEHUS 1
56 ToxnecTBeHHBIE TPe0Opa30BaHUs PATMOHAIBHBIX BBIPAKCHUN 1
57 ToxxnecTBeHHBIC TPEOOPa30BaHMsI PAIMOHATIBHBIX BEIPAKCHHM 1
58 ToxnecTBeHHBIE TPEOOPA30BAHNUS PATMOHATBHBIX BBIPAKCHHUN 1
59 ToxxnecTBeHHBIC TPEOOPa30BaHMSI PAIMOHATIBHBIX BEIPAKCHHM 1
60 Anrebpanyeckast 1poOb. JlomycTUMbIe 3HAU€HUS TEPEMEHHBIX B TPOOHO-PAIMOHAIBHBIX BHIPAKEHUSIX 1
61 Anrebpanyeckas 1poOb. JlonmycTrMble 3HAUE€HUS IEPEMEHHBIX B JPOOHO-PALIMOHAIBHBIX BHIPAYKEHUSIX 1
62 Anrebpanueckas 1po0b. JlonmycTrMble 3HaYeHNs IEPEMEHHBIX B APOOHO-PALMOHATBHBIX BBIPAKEHUIX 1
63 OcCHOBHOE CBOWCTBO ayireOpanyeckoi 1podu 1
64 OcHOBHOE CBOMCTBO aJireOpanydeckoi 1poodu 1
65 CroxeHue 1 BbIYNTaHHE allre0Opandeckux Apooeit 1
66 CrnoxeHre ¥ BRIYUTaHHE ATe0pandecKux Apooeit 1
67 YMHOXKEHUE U JiefieHHe are0pandeckux apooei 1
68 YMHOXKEHUE U JefieHre are0pandeckux apooei 1
69 YMHOKEHUE U JICTICHHE areOpanvdecKux apooei 1
70 BosBeznenue anredpandeckoii 1pobu B CTeNeHb 1
71 KonTponbnas padota no teme "J[poOHO-paniioHaIbHbIE BHIPAXKEHUS" 1




72

JIpoOHO-palMoHa bHbIE YPAaBHEHHS

1
73 Pemenue 1poOHO-palMOHABHBIX YPAaBHEHHA, CBOSIINXCS K TMHEHHBIM YPaBHEHUSIM 1
74 Pemenue 1poOHO-paliMOHAIBHBIX YPABHEHUH, CBOJSAIINXCS K TMHEHHBIM YPaBHEHUSIM 1
75 Pemenue npoOHO-palMOHABHBIX YPABHEHHA, CBOSIINXCS K TMHEHHBIM YpaBHEHUSIM 1
76 Pemienue 1po6GHO-paliiOHAIBHBIX YPAaBHEHHH, CBOJAIINXCS K KBaIPATHBIM YpaBHEHUAM 1
77 Pemenue 1poOGHO-paliOHAIBHBIX YPAaBHEHHM, CBOJAIINXCS K KBaIPATHBIM YPaBHEHUAM 1
78 Pemenue 1poOHO-paIMOHANIBHBIX YPaBHEHHH, CBOISIINXCS K KBaIPATHBIM YPaBHEHUSAM 1
79 Pemienue 1po6GHO-paliiOHAIBHBIX YPaBHEHUH METOIOM 3aMEHbI IEPEMEHHON 1
80 Pemenune npoOHO-paiOHANIBHBIX YPaBHEHHI METOJIOM 3aMEHBI IIEPEeMEHHON 1
81 Pemenue npoOHO-pallMOHAIBHBIX YPABHEHUN METOJOM 3aMEHbI IEpEMEHHON 1
82 Pemenue 1po6HO-paliMOHaIBHBIX YPAaBHEHUIH METOAOM 3aMEHbI IEPEMEHHON 1
83 Pemenue TeKCTOBBIX 3aJa4 ¢ IOMOIIIBIO IPOOHO-PAIIMOHATIBHBIX YPABHEHUM 1
84 Perienue TekCTOBBIX 33Jau C MOMOIIBIO JPOOHO-pallMOHATIBHBIX YPaBHEHUN 1
85 Perienue TekCTOBBIX 33Jau C MOMOIIBIO JPOOHO-pallMOHATIBHBIX YPaBHEHUN 1
86 Pemenuie TeKCTOBBIX 3aJ1a4 ¢ IOMOIIBIO IPOOHO-PAI[MOHATIBHBIX YPABHEHUM 1
87 Perienue TeKCTOBBIX 33Jau C MOMOIIBIO JPOOHO-pallMOHATIBHBIX YPaBHEHUN 1
88 Pemennie TeKCTOBBIX 3aJ1a4 ¢ TOMOIIIBIO IPOOHO-PAI[MOHATIBHBIX YPABHEHUM 1
89 I'paduueckas mHTEpIIpETAINS YPaBHEHHH C IBYMS TIEPEMEHHBIMU 1
90 KontponbHast pabora o Teme "/IpoOHo-panioHagbHble YpaBHEHUS" 1
91 O6macTh ornpeneaeHusl U MHOKECTBO 3HAUeHUN (QyHKIIUU 1
92 OO6nacTh orpeeieHUs] © MHOXECTBO 3HaUCHHUH (DYyHKIIMU 1
93 CrniocoObI 3a1anust pyHKIHIA 1
94 I'paduk pynkumun 1
95 Yrenue cBoiicTB ¢pyHkuuu no e€ rpapuky. [Ipumeps! rpadukoB pyHKINH, OTpaKatoUMX peatbHbIe TPOLECCHI 1
96 OyHKITNH, OTIMCHIBAIOIIIE MTPSIMYIO i OOPATHYIO MPOITOPIIMOHAIBHBIC 3aBUCUMOCTH, UX TpaduKu 1




97

@DyHKIUH, OMUCHIBAIOIIHIE MIPSIMYIO B O0PaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX IrpaduKu

1
98 OyHKIHMH, OMUCHIBAIONIIE MPSMYIO B 00paTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, X TpaduKu 1
99 OyHK1UA Y = X2 1 €€ CBOHCTBa 1
100 OyHkuMs Y = X2 1 €€ cBoicTBa 1
101 OyHk1usa Y = X3 u e€ cBoicTBa 1
102 OyHKIUA Y =K/X 1 €€ CBONCTBA 1
103 OyHKIUA Y =K/X U e€ cBOICTBa 1
104 OyHKIMS Y =VX U e€ CBONCTBA 1
105 KonrponsHas padora o teme "®dynkuun" 1
106 CreneHsb ¢ eJbIM ITOKa3aTelieM 1
107 CBolicTBa CTENEHU C LIEJIBIM NTOKa3aTelleM 1
108 CBoiicTBa CTETIEHH C LENIBIM MTOKa3aTeIeM 1
109 CBolicTBa CTENEHU C LIEJIBIM ITOKa3aTelleM 1
110 [IpeobOpazoBanue BeIpaXEHUH, COIEPKAIIMX CTEIICHHU C IIEIbIM ITOKa3aTeIeM 1
111 [IpeoOpa3oBanue BbIpaXeHHH, COEPIKALIUX CTENIEHH C LEIbIM TTOKa3aTesIeM 1
112 [IpeoOpa3oBanue BeIpaXEHUH, COAEPIKALIMX CTENICHH C IIeTIbIM MOKa3aTeIeM 1
113 CrangapTHBIN BUI yKcaa 1
114 CrannapTHBIN BU yncia 1
115 JleficTBUS ¢ YUCIaMH, 3alIMCAaHHBIMU B CTaHJJAPTHOM BHJIE 1
116 JlelicTBuUS ¢ ynMCIaMHU, 3aIMCAaHHBIMU B CTAHJAPTHOM BHJIE 1
117 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTEITFHOCTD MPOLIECCOB B OKPYIKAIOIIEM MHPE 1
118 Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, UTUTETLHOCTD MPOLIECCOB B OKPYKAIOIIEM MHPE 1
119 Pa3mMepnr 00bEKTOB OKPYKAIOIIETO MHUPA, JJIUTEIHOCTD ITPOIIECCOB B OKPYXKAIOIIIEM MUPE 1
120 Jlenenue ¢ ocTaTKoM 1
121 CpaBHEHHUS TIEJBIX YHUCETT TI0 MOYJII0 HATYPAJIIBHOTO YKCIa 1




122 CpaBHEHHUS 1EJIBIX YHUCET TI0 MOYJII0 HATYPAJIIbHOTO YKCia 1

123 CBoiicTBa CpaBHEHUH IO MOJTYITIO 1

124 CBoiicTBa CpaBHEHHUH 11O MOTYJIIO 1

125 OcTaTKku CyMMBI U IPOU3BEIEHUS 110 JAHHOMY MOJYJIIO 1

126 Kontponbnas padota mo temam "Crenenu", "lenumoctp" 1

127 [ToBTOpeHue u 0600meHre. PerieHne TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON M CHCTEM JIMHEWHBIX 1
HEPABEHCTB C OJTHOM NMePEeMEHHON

128 [ToBTOpenue u o6o0mIeHue. Penienne TMHEHHBIX HEPABEHCTB C OIHOM MEPEeMEHHON U CHUCTEM JIMHEHHBIX 1
HEPABEHCTB C OAHOU IIEPEMEHHON

129 [ToBTropenue u o6o0menue. ToxaecTBEHHBIE TPe0Opa30BaHNs BEIPAXKEHUI, Co/IepKauX apudMeTnaeckue 1
KBaJIpaTHBIC KOPHU

130 [ToBTOpenue u 06061eHue. Pemienue KkBagpaTHbIX ypaBHEHUH. Perienne TeKCTOBBIX 33a4 C IOMOIIIBIO 1
KBaJIpaTHBIX YPaBHEHHIA

131 [ToBTOpenue u 0600mEeHne. Penenue 3a1a4 u3 peaibHON KU3HH 1

132 [ToBTOpenue u 06061meHue. ToxecTBEHHbIE TPE0Opa30BaHNs PallMOHAIBHBIX BHIPAKEHUN 1

133 [ToBTOpenue u 0606meHue. Pemenue 1poOHO-paiioHaIbHBIX YPAaBHEHU, CBOIAINXCS K TUHEHHBIM WIIH K 1
KBaJIpaTHBIM ypaBHEHUSIM. PelieHre TEKCTOBBIX 33/1a4 C MTOMOIIBI0 JPOOHO-PAIIMOHANBHBIX YpaBHEHUN

134 [ToBTOpeHue u 06061IeHue. PenieHne TeKCTOBBIX 3a/1a4 pa3IMuHbIMH CIIOCO0aMU 1

135 Hrorosas KoHTpoOJIbHAs paboTa 1

136 [ToBTOpenue u 06o6meHue. Pemenue 3a1ad u3 peaabHOM KU3HU 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




9 KJIACC

Ne ni/m Tema ypoka KoimmuecTBo
4acoB
Oynkuus. ColicTBa QyHKIMHA: HYIM QYHKIUH, TPOMEKXYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIUH, TPOMEXKYTKH
1 BO3pacTaHus U yObIBaHUS (PYHKIMH, YETHBIC M HEUETHBIC (PYHKIINHU, HAUOOJIbIIIEe U HAUMEHbBIIICE 3HAYCHHS 1
byHKIHH
Oynkuus. ColicTBa QyHKIMHA: HYIM QYHKIUH, IPOMEKYTKH 3HAKOIOCTOSHCTBA (DYHKIMH, IPOMEKYTKH
2 BO3pacTaHus U yObIBaHUS (PYHKIMH, YETHBIC M HEUETHBIC (PYHKIIMU, HANOOJIbIIIEe U HAUMEHbIIIEE 3HAUYCHHS 1
byHKIIUU
3 IToctpoenue rpadukoB GpyHKIMH C MOMOIIBIO TPE0OPa30BAHMIMA 1
4 IToctpoenue rpadukoB GpyHKIMN C MTOMOIIBIO TPEOOPa30BAHMIMA 1
5 KBagpatHbiii TpéxwieH. KopHu kBajpaTHOro TpéxuieHa 1
6 PaznoxeHue KBaJpaTHOTro TpEXWieHa Ha JIMHEHHbIE MHOXKHUTEIH 1
7 PaznoxeHue KBaJpaTHOTro TpEXWIeHa Ha JIMHEHHbIE MHOXKHUTEIH 1
8 KBanpartuunas ¢yHkius u e€ cBoiicTBa 1
9 [Tapa6oma, KOOpAMHATHI BEPIIUHBI TapaboIbl, 0Ch CAMMETPHH HapadoIIbl 1
10 ITocTpoenue rpaduka KBaapaTUYHON HYHKIUU 1
11 ITocTtpoenue rpaduka KBaapaTUYHON HYHKLIUU 1
12 ITocTpoenue rpaduka KBaapaTUYHON HYHKIUU 1
13 ITonoxeHue rpaduka KBaJpaTUYHON (PYHKIIMHU B 3aBUCUMOCTH OT €€ K03(pdpunimeHTo 1
14 ITonoxxeHue rpaduka KBaApaTUYHON (YHKIUHU B 3aBUCUMOCTH OT €€ KO3 PHUIIHEHTOB 1
15 Vcnonb30BaHue CBOMCTB KBaApaTUYHON YHKITUH JUJIS pEIIeHHUs 3a/1a4 1
16 Vcnonb30BaHue CBOMCTB KBaApaTUYHON DYHKITUH JIJIS pEIIeHUs 3a/1a4 1
17 Vcnonb30BaHue CBOMCTB KBaAPAaTUIHON QYHKITUH JUJIS pEIICHUs 3a/1a4 1
18 CrenenHble (YHKIMU C HATypaJbHBIMU MOKA3aTENSIMHU, UX Tpa(UKH U CBOWCTBA 1
19 CrenenHble (YHKIIMU C HATypaJbHBIMU MOKA3aTENSIMHU, UX Tpa(UKH U CBOWCTBA 1
20 CrenenHble (YHKIIMU C HATypaJbHBIMU IOKA3aTENSIMHU, UX Tpa(UKH U CBOWCTBA 1
21 CrenenHble (YHKIIMY C HATypaJIbHBIMU MOKA3aTEeNsIMHU, UX Tpa(UKu U CBOHCTBA 1
22 Ipadukn dysxmmit: y=Vx , y=Vx , y=| x| 1




23 I'padukn Gyskmmii: y =Vx , y=Vx ,y=| x| 1
24 I'padukn dyskmmit: y=Vx , y=Vx, y=| x| 1
25 Kontposnbnas padota no teme "dynkiun" 1
26 [ToHsiTHE O pelIeHnr HEPABEHCTBA C OJJHOM NepeMEeHHON. MHOXEeCTBO pellICHUIT HEPaBEHCTBA 1
27 KBanparHpie HepaBEeHCTBA ¢ OJHON MTEPEMEHHON 1
28 KBanparHupie HepaBEeHCTBA ¢ OJHON MTEPEMEHHOMN 1
29 Pemenue HepaBeHCTB rpad)UueCKUM METOJIOM M METOJIOM MHTEPBAJIOB 1
30 Pemenue HepaBeHCTB rpad)ueCKUM METOJIOM M METOJIOM MHTEPBAJIOB 1
31 HepasenctBa, conepikaiue 3HaKk MOAYIS 1
32 HepasenctBa, conepikaiue 3HaKk MOAYIS 1
33 CuctemMbl HEPaBEHCTB C OHOM IMePEMEHHON 1
34 CuctemMbl HEpaBEHCTB C OHOM MepEMEHHON 1
35 Pemiennie TEKCTOBBIX 3a/1a4 C TOMOIIIbIO HEPABEHCTB, CHCTEM HEPABEHCTB 1
36 Pemiennie TEKCTOBBIX 3a/1a4 C TOMOIIIbIO HEPABEHCTB, CCTEM HEPABEHCTB 1
37 HepaBeHncTBo ¢ 1ByMs nepeMeHHbIME. PellieHne HepaBeHCTBa ¢ IBYMsI IEPEMEHHBIMU 1
38 I'padmueckuit MeTo perieHns CUCTEM HEPAaBEHCTB C IBYMs IEPEMEHHBIMU 1
39 CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU 1
40 KontposnbHas pabora no reme "KBaaparHble HepaBeHcTBA" 1
41 bukBaapaTHble ypaBHEHUs 1
42 [Tpumepsl MpUMEHEHH METO/I0B PABHOCHIIBHBIX MTPEO0Pa30BaHUIA, 3aMEHBI IEPEMEHHOMN, TpaduIecKoro MeTo 1a 1
IIpY pelIeHnr ypaBHeHul 3-ii u 4-ii crenenei
43 [Ipumepsl NpUMEHEHH METO/10B PABHOCHIIBHBIX ITPE00Pa30BaHM, 3aMEHbI IEPEMEHHOMN, Tpa)uuecKOro MeTo1a 1
MIPU pEllICeHUU ypaBHEHUM 3-i U 4-i1 creneHei
44 [Tpumepsl MpUMEHEHH METOI0B PABHOCHIIBHBIX MPe0oOpa30oBaHmii, 3aMEHbI IEpEMEHHOMN, TpadhuIecKoro MeTo 1a 1
MpY pENICHUH YpaBHEHUM 3-1 U 4-i1 cTeneHeu
45 Pemenue npoOHO-pannoHaIbHBIX YPAaBHEHUI 1 HEPABEHCTB 1
46 Pemenue npoOHO-paniMoHaIbHBIX YPAaBHEHUI 1 HEPABEHCTB 1
47 Pemenue npoOHO-paninoHaIbHBIX YPAaBHEHUI 1 HEPABEHCTB 1
48 Pemenue npoOHO-paninoHaIbHBIX YPAaBHEHUI 1 HEPABEHCTB 1




49 Pemenue cucreM ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMH 1
50 Pemenue cucreM ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMH 1
51 Pemenue npocTelmx CUCTEM HEJTMHEUHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU 1
52 Pemienue npocTelmx CHCTEM HEJIMHEWHBIX YPAaBHEHUM C IBYMS TIEPEMEHHBIMU 1
53 Pemienue npocTelmx CHCTEM HEJIMHEWHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU 1
54 Pemienue npocTenmx CHCTEM HEJIMHEWHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU 1
55 I'padmueckuit MeTo perieHns CUCTEMbl HEIMHEWHBIX YPaBHEHUH C IByMs IepEeMEHHBIMU 1
56 I'padmueckuit MeTos perieHns CUCTEMb] HEIMHEWHBIX YPaBHEHUH C IByMs IepEMEHHBIMU 1
57 Cucrema IByX HEJIMHEHHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMH KaK MOJIeb pealbHON CUTYalluu 1
58 Cucrema IByX HEJIMHEHHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMH KaK MOJIeb pealbHON CUTYaIlluu 1
59 Cucrema IByX HEJIMHEHHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMH KaK MOJIeb pealbHON CUTYaIluu 1
60 Cucrema IByX HEJIMHEHHBIX YPaBHEHUI C IBYMs MIEPEMEHHBIMH KaK MOJIeIb PeallbHOM CUTYyalluU 1
61 CucreMa HETMHEHHBIX YpaBHEHHI ¢ MapaMeTpoM 1
62 CucreMa HETMHEHHBIX YpaBHEHHI C MapaMeTpoM 1
63 CucreMa HETMHEHHBIX YpaBHEHHI € MapaMeTpoM 1
64 [Ipocreiiine HepaBeHCTBA C IByMsI IEPEMEHHBIMU U UX CUCTEMBI 1
65 KonTtposnbHast pabota o Teme "YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI" 1
66 [TonsTre yncnoBoii nocnenoBarenbHoCcTU. KOHEUHbIE 1 GECKOHEUHBIE MTOCIEN0BATEILHOCTH 1
67 OrpanudeHHas Mocie0BaTeIbHOCTh. MOHOTOHHO BO3pacTaroas (yObIBaroIasi) mociea0BaTeIbHOCTh 1
68 CrniocoOsr 3a71aHuA MOCIIE/I0BATEILHOCTH: OTHCaTeNbHBIN, TAOTMYHBIN, C TOMOIIBIO POPMYIIBI N-TO YJIeHa, 1
PEKYpPpPEHTHBIN
69 ApudmeTrdeckas 1 TeOMETPUUIECKast TPOTPECCUU 1
70 Apudmerndeckasi ¥ TeOMETPUIECKask IPOTPECCUU 1
71 CBoiicTBa 4ieHOB apr(PMETHUECKON U TEOMETPUUIECKON TTPOTPECCHIt 1
72 CBoiicTBa 4IeHOB apU(PMETHIECKON U TEOMETPUIECKOIN MPOrpeCcCrii 1
73 dopmyibl N-T0 YieHa apuhMEeTUIECKONW U TEOMETPUUECKON TTPOTPECCHil 1
74 dopMyibl N-T0 YeHa apuhMETUIECKONU U TEOMETPUUIECKON TTPOTPECCHit 1
75 dopMyibl N-T0 YeHa apuhMETUIECKONW U TEOMETPUUIECKON TTPOTPECCHil 1




76 DopMyITbl CYMMBI IEPBBIX N YICHOB apU(PMETHICCKON U T€OMETPHUIECKON MPOTrpeccuii 1
77 DopMyIIbl CYMMBI IEPBBIX N YICHOB apU(PMETHICCKON M T€OMETPHUIECKON MPOTrpeccuii 1
78 DopMyITbl CYMMBI IEPBBIX N YICHOB apU(PMETHICCKON M T€OMETPHUIECKON MPOTrpecCrii 1
79 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAJbI U KPEIUTHI 1
80 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAJbI U KPEIUTHI 1
81 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAJbI U KPEIUTHI 1
82 3ajaun Ha IPOIICHTHI, OAHKOBCKUE BKJIAJbI U KPEIUTHI 1
83 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAbI U KPEIUTHI 1
84 3a/1aun Ha POLICHTHI, 0AHKOBCKHE BKJIAbl U KPEIUTHI 1
85 3a/aun Ha TPOLICHTHI, 0AHKOBCKHE BKJIAJAbl U KPEIUTHI 1
86 Hpe,[[CTaBJ'IeHI/IeUO CXOAMMOCTH MOCJIEeI0BATEIILHOCTH, 0 CYMMHUPOBAHUU OECKOHEUHO YOBIBAIOLIEH 1
TC€OMETPHUYECKON MPOTPECCHH
87 HpeIlCTaBJIeHI/IGUO CXOJIMMOCTH TIOCJIEIOBATEIILHOCTH, O CYMMHPOBaHUH O€CKOHEUHO YOBIBaIOIEH 1
T€OMETPUUYECKON ITPOTPECCHH
88 MeTo MaTeMaTU4eCKOi MHITYKITUU 1
89 Meroa MaTreMaTH4eCKON MHAYKIIMU 1
90 KonTtposnbHas pabota no reme "YncnoBble NOCIE0BATENIBHOCTH U ITporpeccun” 1
91 Kopens N-ii crenenu. CBoiicTBa KOpHS N-I1 CTENIEHU 1
92 Kopens N-ii crenenu. CBolicTBa KOpHs N-I1 CTENIEHU 1
93 Kopens N-ii crenenu. CBoiicTBa KOpHs N-I1 CTENIEHU 1
94 CreneHs C palmoHaIbHBIM MOKAa3aTeNeM U e€ CBOWCTBA 1
95 CreneHsb C palmoHaIbHBIM MTOKA3aTesIeM U e€ CBOMCTBa 1
96 CreneHsp ¢ pallmoHaIbHBIM MTOKA3aTeleM U e€ CBOMCTBa 1
97 ToxaecTBeHHbIE MpeoOpa3oBaHMsl BRIPAKEHUN, COJIEPKAIINX KOPEHb N-i cTeneHn 1
98 ToxaecTBeHHbIE MpeoOpa30BaHMs BRIPAKEHUN, COJIEPKAIINX KOPEHb N-i cTeneHn 1
99 ToxaecTBeHHbIE MpeoOpa30BaHMs BRIPAKECHUN, COJIEPKAIINX KOPEHb N-i cTeneHn 1
100 ToxaecTBeHHbIE TPeoOpa30BaHusl BRIPAKEHUN, COJEPIKAIINX CTETICHb C PAllMOHAIBHBIM MOKa3aTelleM 1
101 ToxaecTBeHHbIE TPeoOpa30BaHusl BRIPAKEHUN, COJEPIKAIINX CTETICHb C PAllMOHAIBHBIM MOKa3aTelleM 1
102 KonrtponbHas padorta no teme "CreneHb ¢ pallioHAIbHBIM MTOKa3aTeaem" 1




HOBTOpCHI/IC n 0606I_HGHI/IG. Uncna v BEIUMCIICHUS (SaHI/ICB, CpaBHCHHUC, HeﬁCTBHH C ,HCI;'ICTBPITGHBHBIMH quciiaMu,

103 1
YHUCJIOBAsI MpsimMasi)

104 [ToBTrOopenue u o6o0menue. Yncna u BIYUCICHNUS (3a11Ch, CPAaBHEHUE, JICHCTBUS C IEHCTBUTEIBHBIMU YHCIAMU, 1
YHCIIOBas MpsMas)

105 [ToBTOpenue n 06o0menue. Yncaa 1 BeYucaeHUs (TPOLICHTHI, OTHOIICHUS, TIPOMTOPIINH ) 1

106 [ToBTOpenue n 0600menne. Yncaa 1 BeucaeHUs (TPOLICHTHI, OTHOIICHUS, TIPOITOPIIHH ) 1

107 IToBTOpenue u 06o0menue. Yncna 1 BeIUUCIEHUS (pPEIIeHNne 3a/1a49 U3 peaabHOM )KU3HH) 1

108 IToBTOpenue u 06o0menne. Yncna 1 BeIUUCIEHUS (peIIeHne 3a/1a49 U3 peaabHOM )KU3HU) 1

109 IToBTOpenue u 0606menue. Yncna u BerurcieHus (OKpyrieHue, npuOImKeHne, OleHKa) 1

110 [ToBTOpenue u 0606menue. TekcToBbie 3a/1a4n (peleHne TEKCTOBBIX 3a/1a4 apu(METHUECKIM U alre0panyecKum 1
criocobammn)

111 [ToBTrOopenue n o6o0meHue. TekcToBbIe 3a0auM (PEIICHHE TEKCTOBBIX 33124 apH(PMETUISCKUM H aIreOpandecKum 1
crioco6amu)

112 [ToBTOpenue u 0606menue. TekcToBbie 3a1a4n (pelIeHne TEKCTOBBIX 3a/1a4 apu(METHYECKUM U alredpanyecKum 1
criocobammn)

113 [ToBTrOopenue u o6o0meHue. TekcToBbIe 3a1auM (PEIIeHHE TEKCTOBBIX 33124 apH(PMETHIESCKUM U alreOpandecKum 1
crocobamu)

114 IToBTOopenue u o6o0meHue. TekCToBbIe 3aaul (pelIeHne TEKCTOBBIX 3a/1a4 apu(pPMETHUIECKUM H alredpanyecKum 1
croco6amu)

115 [ToBTOpenue u 06061eHue. TekcToBbie 3a1a4n (pelIeHrne TEKCTOBBIX 3a/1a4 apu(PMETHYECKUM U alire0pandyeckum 1
crocobamu)

116 [ToBTOpenue u o6o0meHne. Anredbpanyeckie BbIpakeHus (MpeodpazoBaHue aIreOpandeckux BhIPaKEHUH, 1
COJIEpIKAIIHNX CTEIIEHb C IENIBIM MTOKa3aTeJIeM)

117 [ToBTOpeHue u 06061eHNe. Anredpanueckre BeIpaxeHus (Ipeodpa3oBaHue alredpandecKux BbIPAKEHUH, 1
COJIEp KAIINX CTEIEHb C HEJIBIM MTOKa3aTeIeM)

118 IToBTOpenue u o6o0meHue. Anredpanyeckie BhIpakeHus (MpeodpazoBaHue areOpandeckux BhIPaKEHHIH, 1
COJIEpIKAIMX CTETIEHb C IENIBIM MTOKa3aTeJIeM)

119 [ToBTOpenue u 06061IeHNe. AnreOpanueckre BbIpaxkeHus (IpeoOpa3oBaHue alredpandeckux BhIPaKEHUH, 1
coJiepKalux apupMeTHIECKH KBaIpaTHbIH KOPEHb)

120 IToBTOopenue u o6o0meHne. Anredbpanyeckie BhIpakeHus (MpeodpazoBaHne areOpandecKuX BhIPAKEHHIH, 1




coJiep>Kalux apuMeTHIecKuil KBaJIpaTHbIN KOPEHb)

[ToBTOpenue u 06obmEeHrne. Anredpandeckue BeIpakeHus (Mpeodpa3oBaHue areOpandecKuX BhIPAKCHUH,

121 . . 1
coJiepKaImx apuGMeTHIECKU KBaIpaTHBIN KOPEHB )

199 [ToBTOpeHmMe u 06001mEeHNe. ANreOpanuecKkre BEIpaXeHus (MMpeoOpa3oBaHme LENbIX U JPOOHO-PAIIMOHATBHBIX 1
BBIPKCHHI)

193 [ToBTOpenue u 0600mEeHne. Anredpandeckue BepakeHus (MMpeoOpa3oBaHKe MENbIX U JPOOHO-PAIIMOHATBLHBIX 1
BBIPAKEHUI)

194 [ToBTOpeHUe 1 06001mEeHNEe. ANTeOpanuecKue BEIpaXeHHs (MMpeoOpa3oBaHme LEbIX U JPOOHO-PAIIMOHATBHBIX 1
BBIPKCHHIN)

195 [ToBTOpenue u 06061meHne. AnredOpandeckue BhIpakeHUs (MpeoOpa3oBaHKe LEIbIX U JPOOHO-PAllMOHAIBHBIX 1
BBIPAXKECHUI)

126 [ToBTOpEeHHNE u 060061IeHNE. ANreOpanuecKre BhIpaXeHHs (pa3ioKeHNe MHOIOWIEHA Ha MHOXKUTEIH, B TOM UUCIIE 1
C MCTIOJIb30BaHHEM (POPMYIT COKpAIIEHHOTO YMHOKEHH )

197 [ToBTOpenue u 06061eHne. AnredOpanueckre BhIpaxxeHus (pa3ioKeHNe MHOTOYJIeHA HA MHOXKHUTEIHU, B TOM YHCIIe 1
C MCIIOJIh30BaHUEM (DOPMYIT COKPAIIEHHOTO YMHOKEHUS)

128 [ToBTOpEeHHNE U 006001IeHNE. ANreOpanuecKre BhIpaXeHHs (Pa3ioKeHNe MHOIOWIEHA Ha MHOXKUTEIH, B TOM UUCIIE 1
C HCTIOJIb30BaHHEM (POPMYIT COKPAIIEHHOTO YMHOXKEHH )

129 [ToBTOpenue u 06061IeHne. AnredOpanueckre BhIpaxeHus (MOJAETUPOBAaHUE C TIOMOIIBI0 (POPMYIT pealbHbIX 1
TIPOIIECCOB U SIBJICHUH)

130 OyHkmH (TOCTPOCHUE, CBOWCTBA N3YUICHHBIX (DYHKITHH) 1

131 [ToBTOopenue n 0606menrne. @yHKIUU (MOCTPOEHUE, CBOMCTBA U3YUCHHBIX (DYHKIIHIN) 1

132 [ToBTrOopenue n 0600menne. @yHKIUHU (TOCTPOSHUE, CBOMCTBA N3YYCHHBIX ()YHKIIHIA) 1

133 [ToBTOpenue u 0600menne. yHKIMY (rpadruueckoe penieHne ypaBHEHUN U UX CUCTEM) 1

134 [ToBTopenue u 0600menne. PyHkiuu (rpadguueckoe perneHne ypaBHEHUM U UX CUCTEM) 1

135 Hrorosast KOHTpOJIbHAS paboTa 1

136 [ToBTOpenue n 0606menne. PyHKIUN (MOIETUPOBAHUE PEATLHBIX MPOIECCOB) 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YUYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» AnreGpa, 7 knacc/ MakapsriueB FO.H., Munnatok H.I'., Hemmko K.U. u npyrue
2023r, AktnonepHoe obmectBo «M3marenscTtBo «IIpocBerienne»

KWM 1no anredpe k yueoHuky MakapsrueBa FO.H.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

yueOHuUKH 1o anredpe 7-9 kiaccsl Makaperues FO.H.

KWM no anrebpe k yueOHuky Makaperuesa FO.H.

[TocoOue mis noaroroBku yvammxcea k OI'D nop penakuueit Amenko 1.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
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HTTPS://WWW.YAKLASS.RU/
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PABOYAS ITPOI'PAMMA
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AHHOTaIMA K paboueit mporpamMme yaeOHOTO TIpeaMeTa « BeposTHOCTD U CTATUCTHKA»

Pabouas nporpamma yuebHoro npeaMera «BeposaTHOCTb M CTaTUCTUKAY 00s13aTEIHHOM MpeaMeTHON
obnactu «MmaremaTnka» paspaborana B coorBeTcTBHH ¢ DI'OC OOO/PI'OC COO u peamuzyercs 2023
rofa o0yyenus ¢ 7 mo 9 kinacc.

Pabouas mporpamma omnpeaemnseT opraHu3aIiio 00pa3oBaTeIbHON NeSITENFHOCTH YIUTEIEM B IIIKOJIE TI0
OTpeICICHHOMY YIeOHOMY MPEAMETY.

Pabouas mporpamma yuedHoro npeamera sisisiercs dacteio OOIT OOO/OO0IT COO, ompenensrormei:
- coziepKaHne
- IUTAHUPYEMBbIC PE3yJIbTAaThl (JINYHOCTHBIC, METANPEAMETHBIC, TIPEAMETHBIC)

- TEMaTHYECKOE TUITAHMPOBAHKE C YUETOM paboueil mporpaMMbl BOCIIUTAHUS ¥ BO3MOXHOCTHIO
ucnoas3zoBanus DOP/IIOP

Pabouas mporpamma o0CykIeHa U IPUHATA PEIICHHEM METOIMYECKOT0 OOBEINHEHHUS H COTJIACOBaHA
pykoBoaureneM metoacosera MAOY Jluneit Ne 7.

MMOACHUTEJBHASA 3AIINCKA

B coBpemMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh W CTATHCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX POJHU B 00pa30oBaHUU, HEOOXOAMMOM KaXKJIOMy 4esloBeKy. Bo3pacraer umcio
npodeccuii, Mpu OBJIAJICHUH KOTOPBHIMU TpeOyeTcsl Xxopolas 0a3oBasi MOArOTOBKA
B 00JlacTH BEpPOSATHOCTH W CTAaTUCTUKHM, Takas TOJATOTOBKAa BakHA IS
MIPOIOJDKEHUST 00pa30BaHUS U IS YCIICIITHON IPO(EeCCHOHATBLHON Kaphephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 111 000OCHOBAaHHOTO MPUHSTHS PEIICHUS B YCIOBUSAX HEIOCTATKa
WU M30bITKAa MHPOPMAIIUU HEOOXOIUMO B TOM YHUCJE XOpOoIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUIECKOE MBIIIICHHE.

NMeHHO m1odTOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opmMupoBaTh Yy
oOygaromuxcs QyHKIIMOHATBLHYIO TPAaMOTHOCTh, BKJIIOUAOIIYIO B ce0s B KaUeCTBE
HEOTHEMJIEMOW  COCTABJISIIOIIEH  YMEHHE  BOCIPUHUMATh W KPUTHUUYECKU
aHAM3UPOBaTh WH(OPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTHX pPEaTbHBIX IIPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BOIUTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHIIAIIAMU COOpa, aHalu3a u
MPEICTABIICHUS JTAHHBIX W3 Pa3IMYHBIX Ccdep KU3HU OOIIeCTBAa M TOCyJIapcTBa
npuoOuiaeT oO0ydarlmmxcsd K OOUIECTBEHHbIM UHTepecaMm. H3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBAaCT HABBIKM OpraHU3allMM Tepebopa M mojacuéra dmcia
BapUAHTOB, B TOM YHUCJI€ B MPUKJIATHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TEOPUHU
rpadoB co3maét MareMaTuuecKkuii pyHIaMeHT J1si GOPMUPOBAHUS KOMITETCHITUH B



o0nacTu MHPOPMATUKUA U HMUPPOBBIX TexHONOTUN. [Ipy M3ydeHUn CTaTUCTUKU U
BEPOATHOCTH OOOTAIAIOTCS MPEACTABICHUS OOYYarolIMXCSi O COBPEMEHHOM
KapTHHE MHpa M METOJax €ro HCCIelOBaHUs, (POPMHUPYETCS MOHUMAHHUE POJU
CTaTUCTUKU KaK UCTOYHUKA COIMATBHO 3HAYMMOUN MHGOPMAIIMK U 3aKJIa]IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIICHUSI.

B cOOTBETCTBUMM C NaHHBIMU LEISIMHU B CTPYKTYpE MPOrpaMMbl Yy4EOHOIrO
Kypca «BeposSTHOCTh U CTATHUCTUKA» OCHOBHOTO OOIIET0 00pa30BaHUs BbIAEICHBI
CIEAYIOIINE COAEpKATENbHO-METOANYECKE JIMHUU: «lIpencraBieHne NaHHBIX U
omucarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «IJIEeMEHTbl KOMOMHATOPUKW,
«BBenenue B Teopuio rpadoBy.

Copepxxanue nmuHun «lIpencraBneHue TaHHBIX U ONUCATEIbHAsA CTATUCTHKA
CIIY’KUT OCHOBOM JUisi (pOPMHPOBAHUS HABBIKOB pabOTHl ¢ HH(OpManuen: oT
YTeHUs W MHTEpHpeTauuud HH(pOpMaluM, NOpeICTaBICHHONM B Tabiuuax, Ha
auarpamMmax M rpadukax, A0 cOopa, HpeICTaBICHHUS W aHalu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTAaTUCTHYECKUX XAapaKTEPUCTUK CPEOHUX M PACCEHBAHUA.
Pabotast ¢ naHHbIMH, OOydarolIMecs ydaTcsi CUMTBIBATb W WHTEPHPETUPOBATH
JAaHHBIC, BBIJABUTaTh, apryMEHTHUPOBATh M KPUTHMKOBATh IPOCTEMIIME THUIIOTE3HI,
Pa3MBIILIATh HaJ (HaKTOpaMmH, BBI3BIBAIOIIMMU HU3MEHUMBOCTb, U OLICHMBATh UX
BIIMSIHUE HA PACCMATPUBACMBIC BEJIMYUHBI U IIPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, MCCICIOBAHHE
3aKOHOMEPHOCTE M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JIJIA
U3YUYEHHs] TEOPUM BEPOSATHOCTEH. bousblioe 3HAYEHHE HMEIT IPAKTHYECKUE
3a/1aHMsA, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJEIISIMU.

[TonsiTue BEpPOSITHOCTH BBOJAUTCS KaK Mepa NpaBIONoOao0us CIIydailHOTrO
coObitus. Ilpm wu3yyeHuu y4yeOHOro Kypca oOydaroliuecs 3HAKOMSTCS C
MPOCTEUIIIMMUA  METOJIaMU  BBIYMCJIICHHS  BEPOSITHOCTEM B CIIyYaWHBIX
JKCIEPUMEHTAX c PAaBHOBO3MOXHBIMU 3JIEeMEHTapHBIMU UCXOJIaMH,
BEPOATHOCTHBIMU 3aKOHaMH, MO3BOJISIOIIMMU CTaBUTh U peliarh 0oJiee CIOXKHbIE
3amaud. B ydeOHbIH Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIyYalHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHO>KE€CTBAMU U OCHOBHBIMH OIIEpALMSAMU HaJ MHOXKECTBAMHU, PaCCMATPUBAIOTCS
IpUMEPBI MPUMEHEHUsS JUIS PELICHHs 3a]ad, a TAKXKE HCIOJIb30BAaHUS B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 knaccax uzydaercs y4eOHBIM Kypc «BepoATHOCTh M CTaTHCTHKA», B
KOTOpbIM  BXxomaT pasnensl: «lIperncraBieHne JaHHBIX M ONHKCATEIbHAs
CTaTUCTUKa», «BeposTHOCTB», «DiIeMeHThl KOMOWHATOpUKW», «BBenenue B
Teopuro TpadoBy.



Ha usyuenue yuebHoro kypca «BeposiTHOCTh U cTatucTukay otBoautcs 102
yaca: B 7 kimacce — 34 gaca (1 wac B Hememo), B 8 kinacce — 34 yaca (1 dJac B
Heneno), B 9 kitacce — 34 daca (1 4ac B Heneno).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHHE rpaMKoB peanbHbIX IpolieccoB. M3Bneuenue nudopmanuu us3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnucartenpHasi CTaTUCTHKA: cpefHee apu(MeTHUecKoe, MeIWaHa, pa3Mmax,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepumuHbl. Yucno pédep u cymmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBneHne TaHHBIX B BUE TaONUII, TUarpaMM, rpapuKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud Haj
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, aomnoyiHeHue. CBoHCTBa omnepanuin
HaJ| MHOYKECTBAMM: IEPEMECTHUTENIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue rpaduyeckoro MpeICTaBiICHUs MHOXECTB Jis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne pacceMBaHMs JaHHBIX. JlUcriepcusi U CTaHJApPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OOPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyallHOro omnbiTa. CiydyaliHble COOBITHS.
BepositHoct  coObiTui.  OmBITBI € PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMUCIOM BepIIMH U yucioMm pébep. IIpaBuio
yMHOKeHHUs. Perienne 3aiau ¢ noMolsto rpagos.

[IpotuBomnonoxkueie coObiTusA. Juarpamma Oinepa. OObeauHeHUE WU
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BeEpOSITHOCTh. [IpaBmio ymHOxeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. Pemienue 3agad Ha



HAXOXJIEHUE BEPOSTHOCTEH C TOMOINBIO JIepeBa CIIy4ailHOTO SKCIEPUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE Ta0dWi, JAuarpamMM, TIpaduKoB,
MHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOeHUE Ta0ull, AUarpaMm, rpaduKoB 1Mo
peabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO coueTaHUl. TpeyrobHUK
[Tackains. Pemenue 3aau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. CiydailHbIN BbIOOp TOYKH M3 (GUTYPHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

Wcnertanne. Ycenex u Heyaada. Cepusi MCHBITAaHMM 1O IEPBOTO ycIExa.
Cepust ucnbiTanuit bepHymim. BeposTHOoCcTH COOBITUHA B CEpPUM  UCIBITAHHM
beprymm.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxujgaHue u aucnepcus. Ilpumepbl MaTeMaTHYECKOTO  OXUAAHHUS — Kak
TEOPETHUYECKOr0 CPEIHEr0 3HAYCHMs BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUMN
bepnymnmy.

[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOsSTHOCTEH C TTOMOIIBIO
4yacToT. Posb 1 3HaueHune 3aKkoHa OOJIBIINX YHCEN B IPUPOJE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA [NPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTD M CTaTUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXIACHWH, YMEHHIO BUJAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHYECKOM HayKd Kak cdeppl 4YeIoBeuecKoi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBaHHE KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryisapHas Quznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKpYXKaIoIIeH Ccpeapl, IJIaHUPOBAHUS TIOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEJACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble jornueckue aAefcTBu:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukany, OCHOBaHUSA s OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrs B (akTax, JJAHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTebCTBA MaTEMATHUECKUX YTBEPKICHUU (MPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GopMyIMpOBaTh BOIPOCHl, (UKCHUPYIOIIUME NPOTUBOpPEUHE, MpodIeMy,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IPOLIECCA, a TaKkKe BbIIBUIaTh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

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

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO PAa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS,

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM Uin chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

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



B YCTHBIX M NMHUCBMEHHBIX TEKCTax, /1aBaTh MOSCHEHMS MO XOJy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAMANora, OOHApyKUBaTh pa3iMude U CXOJACTBO MO3WIIMNA, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
C Y4€TOM 3aja4 MPE3eHTANHU U OCOOCHHOCTEN ayIUTOPHH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

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

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

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca M pe3ybTaTa
pellIeHusT MaTeMaTUYECKOH 3aauu;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIbHOCTH MMOCTABICHHOM LIEIH U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Uutath uH(OpMaIMIO, TpPEACTAaBICHHYIO B TaOnulax, Ha JIuUarpammax,
NPEACTABIATh JAHHBIE B BUAE TaOJHI, CTPOUTh AUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBIICHHbIE B TA0JIMIIAX, HA IUarpaMmax, rpaukax.

Hcnonp30BaTh [ ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apuMeTHUECKoe, MeuaHa, HauOoyblliee W HaMMEHbIIee 3HAYeHUS,
pa3max.

MMeTp mnpencraBieHUE O CIydallHOM HM3MEHYMBOCTHM Ha IpUMeEpax IeH,
(¢u3NYECKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh INPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINUE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekats U mnpeoOpa3oBbIBaTh MH(GOpPMALMIO, IMPEICTABICHHYIO B BHJE
Tabnuil, [uarpamm, rpadyKoB, MPEJACTaBIATh JaHHBIE B BUJE TaOJHUII, JUarpamm,
rpauKoB.

OnucelBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX ITOKA3ATEIEH: CPEIHMUX
3HAYEHU U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHH, B TOM YHUCIIE
10 pe3yJIbTaTaM U3MEpPEHUNM U HaOIIOACHUH.

HaxonuTe BEpOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Hasi BEPOSTHOCTH
AIIEMEHTApHBIX COOBITUI, B TOM YHCIE€ B ONbITaX C PaBHOBO3MO>KHBIMHU
3JIEMEHTapPHBIMU COOBITUSMHU.

Hcnonp3oBath rpaduueckue MOAENTU: AEPEBO CIYYalHOIO SKCIIEPUMEHTA,
JarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTth MOHATUSMHU: MHOMXECTBO, TMOJMHOXECTBO,  BBIIIOJHSTh
omepalyMyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, IOMOJHEHUE,
NEPEUNCIISATD IEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduueckoe NpeACTaBICHUE MHOXKECTB M CBS3€H MEXIY
HUMHU JUIsI ONTMCAHUS MPOLIECCOB U SABJICHUI, B TOM YHCIIE TIPU PEUICHUM 3a7a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

UzBnekatb u mnpeoOpa3oBeIBaTh HH(OPMALMIO, MPEICTaBICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BUAE TaONMI, AuarpaMMm, rpadukoB, MPEACTaBIATH
JaHHBIE B BUE TaOIUL, 1Uarpamm, rpa)ukoB.



PemaTtep 3amauyn OpraHu30BaHHBIM NEPEOOPOM BapUAHTOB, a TaKXKE C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XapPaKTEPUCTUKU UL MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUS.

HaxoauThs 4acTOThl 3HaYEHUM M YacCTOThI COOBITHS, B TOM YHCJIE IMOJIB3YACh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

MMeTp npencTraBlIeHHE O CIy4YalHOM BEJIMYMHE M O PACIPEICICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne n/m HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI JaekTpoHHbIe (HU(pPOBHIE)
KoamuecTBo | ogpazoarenbHbie pecypesl
4acoB

bu6mmoreka [IOK
1 TpencTaneHue Kb ! https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 Onucarenbras CTaTucTuKa ! https://m.edsoo.ru/7f415fdc
3 Crny4daligast “3AMEHYUBOCTH 6 bubmorexa [IOK
ya https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Baenenne B Teopuio rpagos 3 https://m.edsoo.ru/7f415fdc
5 BeposgTHOCTE 1 yacToTa CIIy4aiiHOTO COOBITHSA 8 bubnmorexa LOK
p yi https://m.edsoo.ru/7f415fdc
. bu6nmoreka [JOK
6 3
O0001Ienne, cucTeMaTH3aIisg 3SHAaHUH httos://m.edsoo.ru/7FA15fdc
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/7f415fdc
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8 KVIACC

Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI JaekTpoHHbIe (HU(pPOBbHIE)
KonmyecTBo | ogpasoBarenbHbie pecypesl
4acoB

bubmuorexa [JOK
1 Hostoperne kypea 7 kiacea 4 https://m.edsoo.ru/7f417fb2
2 OnucarenbHas cTaTUCTHKA. PaccemBanne qaHHBIX 4 bubmorexa LHOK
' A https://m.edsoo0.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubnuorexa [JOK
4 BeposiTHOCTB ClTydaiiHOTO COOBITHUS 6 https://m.edsoo.ru/7fA17fb2
bu6mmorexa [IOK
> Brenere B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 8
Cryuaiirpie coObITHA https://m.edso0.ru/7f417fb2
. bu6nmoreka [IOK
7 4
O06006111EH1E, CUCTEMATU3allUs 3HAHU https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



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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9 KJIACC

Ne n/m | HammeHoBaHMe pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
NPOrpaMMBbI Kosmuectso o6pa3oBaTe/IbHbIE Pecypchbl
JacoB
bubmuorexa [JOK
! Hosroperne kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DIEMEHTBI KOMOHHATOPHKH 4 https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOITHOCTh 4 bubmorexa LOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henerranus bepiyumn 6 https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Catydaiinas enninna 6 https://m.edsoo.ru/7f41a302
bu6nmoreka [IOK
6 Obobmernue, KoHTpO, 10 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/7f41a302
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https://m.edsoo.ru/7f41a302
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HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Ne i/ Tema ypoka Kommuecrro | D1€KTPOHHBIE HH(POBbIe 00pa3oBaTe/IbHbIE
YACOB pecypchl
1 [IpencraBnenue nanubIx. TaOauIIbI 1 bubmmoreka LIOK https://m.edsoo.ru/863ec1f8
2 YropsgounBaHue JaHHBIX U TOMCK HH(pOpMaIuu 1 bu6mmoreka LIOK https://m.edsoo.ru/863ec324
3 [TomcueTs! 1 BEIYUCICHUS B TaOIHIIAX 1 bu6mmoreka LIOK https://m.edsoo.ru/863ec78e
4 [IpakTuueckas padbora "Tabnuibr" 1
5 Ipadpuicckoe IPCACTABICHNE AAHHEIX B BUAC KPYTOBLIX, 1 bu6nuoreka LIOK https://m.edsoo.ru/863ed18e
CTOJIOMKOBBIX (CTOI0YATHIX) JUATPAMM
6 BozpacTHO-110710BBIE AMarpaMMBbl 1 bubnuoreka [{OK https://m.edsoo.ru/863ed602
7 [IpakTuueckas padora "/uarpammsr” 1 bubnuoreka LIOK https://m.edsoo.ru/863ed72e
8 Cpennee apudmernueckoe 1 bu6nuoreka L{OK https://m.edsoo.ru/863ed846
9 Menauana yuicioBoro Habopa. Y cTOMUNBOCTh MEIUAHBI 1 bubnuoreka [{OK https://m.edsoo.ru/863edb3e
10 [IpakTuueckas padora "CpeaHue 3HaueHUs" 1 bu6nuoreka LIOK https://m.edsoo.ru/863edc6a
11 E::i?;;hmee H HAUMEHbLLICE SHAMCHHS THCIIOBOTO HA0Opa. 1 bu6nmoreka [{OK https://m.edsoo.ru/863ee07a
12 O603Hauenus B craructuke. CBONCTBA CpEAHETO 1
apudmeTnyeckoro
13 Kowtponusas padora o tevan "Mlpezcrasice aans. 1| buomoresa LOK htpsiim.edson uBsseesso
14 CﬂyqaﬁHaiI U3MEHYHBOCTb (npmviepm). TOYHOCTH M MOTPEIIHOCTh 1 BuGmorexa IOK https://m.edsoo.ru/863eedb
nu3MepeHuil. TeHaeHIMM U ciy4yaiHble OTKIIOHEHUS
15 YacroTa 3HaYCHU B MACCHUBE JAaHHBIX 1 bu6mmoreka IIOK https://m.edso0o.ru/863ee69c
16 ['pynnupoBka JaHHBIX U TUCTOTpamMma 1 bubnuoreka L{OK https://m.edsoo.ru/863ee9d0
17 Bri0opka 1
18 Craructrdeckasi yCTOWYUBOCTD U OIIEHKH C TIOMOIIBIO BEIOOPKHU 1 bu6mmoreka [IOK https://m.edsoo.ru/863eeelc



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
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19 [IpakTuyeckas padora "CiyyaiiHas H3MEHYUBOCTD" 1 bubmumoreka LIOK https://m.edsoo.ru/863eecc8
20 I'pad, Bepuunbl, pedpa. CTeneHb BepIINHBI 1 bubmumoreka LIOK https://m.edsoo.ru/863eef52
21 [Tytu B rpade. Csazubie rpadbl 1 bubmuoteka [{OK https://m.edsoo.ru/863ef236
22 3amaua o Kénurcoeprckux, sinepoBbl yTH U SHIEPOBHI rpadbl 1 bubmumoreka LIOK https://m.edsoo.ru/863ef3b2
23 YTBepxkaeHUs U BbICKa3biBaHUs. OTpHUIIaHIE 1

YcnoBuble yTBepkaeHUs. OOpaTHbIC U PaBHOCHIIBHBIC
24 yTBepxkaeHus. [Ipusnaku u cBorictBa. Heo6xomumele u 1

JOCTaTOYHBIE YCIOBHS
o5 [TpoTuBOMIONOXKHBIE YTBEpXKAeHUS. [loKa3aTenbCcTBa OT 1

IPOTUBHOTO
26 [Ipumepsl ciayyaiiHBIX OIBITOB U CIIy4allHbIX COOBITUN 1 bubnuoreka L{OK https://m.edsoo.ru/863ef4d4
27 BeposiTHOCTH 1 4aCTOTHI COOBITHIA bubnuoreka L{OK https://m.edsoo.ru/863ef646
28 Momnerta u urpanbpHasi KOCTb B TEOpUH BEposiTHOCTEN. Kak y3HaTh 1

BEPOSITHOCTH COOBITHIA
29 BepositTHOcTHas 3amuTa nHGOpPMaIUU OT OIINOOK 1 bubnuoreka [{OK https://m.edsoo.ru/863f0186
30 ITpakTruyeckas padora "Hacrora BbinaaeHus opiaa' 1 bu6nuoreka LIOK https://m.edsoo.ru/863ef8a8
31 [ToBTOpenue, o6o0mIEHNE. 1 bubmoreka [IOK https://m.edsoo.ru/863efa24
32 Wrorosas koHTpoJsIbHAs paboTa 1 bubnuoreka [{OK https://m.edsoo.ru/863efbaa
33 AHanm3 KOHTPOJIBLHOM paboOThI 1 bu6nuoreka LIOK https://m.edsoo.ru/863efecO
34 [ToBTOpeHME 1

OBIEE KOJUYECTBO YACOB I10 [TPOTPAMME 34 20.05-25.05
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8 KVIACC

Ne Koy  DaexkTpoHHble nnppoBbie 00pa3oBaTeIbHbIe
n/n Tema ypoka €CTBO  pecypchl
4yacos

1 [IpencraBnenue nanHbix. OnucarenbHasi CTATUCTHKA 1 bubmmoreka LIOK https://m.edsoo.ru/863f029
2 CrnydaitHas ”3MEeHUMBOCTh. CpeTHHue YMCIOBOTO Habopa 1 bubnuoreka ITOK https://m.edsoo.ru/863f03fc
3 Crnyuaitabie coObITHS. BEpOsSTHOCTH M 4aCTOTHI 1 bubnmoreka [{OK https://m.edsoo.ru/863f0578
4 Kiaccuueckue Moaeny Teopuu BEpOSITHOCTEM: MOHETA U UTPaJIbHAsL KOCTh 1 bubnnoreka [{OK https://m.edsoo.ru/863f076¢
5 MHOX€eCTBO, TOJIMHOKECTBO, IPUMEPHI 1 bubmuoreka 1{OK https://m.edso0.ru/863f1180
6 Onepauuu Hag MHOXKecTBaMu. J{narpamma Diinepa 1 bubnnorexa LHOK https://m.edsoo.ru/863f143c
7 Huarpamma Ditnepa. O0be1MHEHUE U IEpeceueHrne COOBITUI 1 bubnnoreka [{OK https://m.edsoo.ru/863f3214
8 MHosxecTBa peleH!il HEPaBEHCTB U CUCTEM. 1 bubnnorexa LHOK https://m.edsoo.ru/863f1784
9 ['paduyeckoe mpencTaBiIeHIE MHOXKECTB 1 bubnnoreka [{OK https://m.edsoo.ru/863f198c
10 [IpaBuio yMHOXKEHUS 1 bubnnorexa LHOK https://m.edsoo.ru/863f2cd8
11 Konrtponsnas padora no remam "Cratuctuka. MHOoxecTBa" 1

12 OnemeHTapHble coObITHS. CiydaliHble COOBITHS 1 bubnnorexa LHOK https://m.edsoo.ru/863fldec
13 bnaronpustcTByromue 31eMeHTapHble coObITHS. BeposTHOCTH cOObITHI 1 bubnuoreka LIOK https://m.edsoo.ru/863fldec
14 bnaronpusitcTBytomye aneMeHTapHble coObITHs. BeposaTHocTH coObITHIT 1 bubnnoreka L{OK https://m.edsoo.ru/863f1f72
15 OnbITH C paBHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITHAMU. CydaltHbIN 1 BuGmorexa LIOK https://m.edsoo.ru/863f21ca

BBIOOp
16 OnbITH C paBHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITHAMU. CydaitHbIN 1 BuGmorexa LIOK https://m.edsoo.ru/863f21ca
BBIOOp

17 i%ii:ﬁ:;;l?ﬂ pabota "OnbIThl C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU 1 Bu6morexa LIOK https://m.edsoo.ru/863f235a
18 PaccenBanue 4ncioBbIX JaHHBIX. OTKIOHEHUS 1 bu6nuoteka LIOK https://m.edsoo.ru/863f0a50
19 Jucnepcus uncioBoro Habopa bu6muoreka [{OK https://m.edsoo.ru/863f0a50



https://m.edsoo.ru/863f029e
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20

CranmapTHOE OTKIOHEHHE YHCIIOBOTO Habopa

bubnuoreka ITOK https://m.edsoo.ru/863f0bfe

21 JnarpaMMbl pacCEMBaHUS bubnuoreka IIOK https://m.edsoo.ru/863f0ea6

22 HepeBo 1 bu6mmoreka LIOK https://m.edsoo.ru/863f2ade
CBoiicTBa AepeBa: eqUHCTBEHHOCTH ITYTH, CYIIIECTBOBAaHUE BUCSUCH

23 BEPILMHBI, CBA3b MEXK/y YMCIIOM BEPLIMH U yuciioM pédep. Jlepeo 1 bubmmoreka LIOK https://m.edsoo.ru/863f2bac
CIIy4alHOT'O DKCIIEpUMEHTA

24 Jlormueckue coro3el "u" u "uim" 1 bu6nmoteka LIOK https://m.edsoo.ru/863f2e36

25 OTtpuliaHue CII0XKHBIX YTBEPKIACHUN bubnnorexa LHOK https://m.edsoo.ru/863f3f20

26 B3aHMH5) IPOTUBONOJIO0XKHOE coObITHE. O0BbETMHEHNE U ITEpeceYeHUe 1 BuGmorexa LIOK https://m.edsoo.ru/863f2f8a
COOBITHIA

27 HecoBmectHblie coObiTus. DOpMyna cIoKeHUS BEPOSATHOCTEN 1 bubnmnoreka LHOK https://m.edsoo.ru/863f3372

28 HecoBmecTHbIE COOBITHS. CDOpM}iJIa CJIO)KUGHI/DI BEepOATHOCTEN. Pemenue 1 Bubmiorexa LIOK https://m.edsoo.ru/863f3764
3aJa4 C MOMOMIBIO KOOPAMHATHON MPSMON

29 [TpaBHIO YMHOXKEHHSI BEPOATHOCTEH. Y CIIOBHAS BEPOSITHOCTD. 1 BuGmorexa LIOK https://m.edsoo.ru/863f38ae
HeszaBucumsble coObITUS

30 [IpencraBnenue ciayyailHOro SKCIIEPUMEHTA B BUJIE JIepeBa 1 bubnnoreka [{OK https://m.edsoo.ru/863f3cbe

31 [TpaBUIO YMHOXEHHSI BEPOATHOCTEH. Y CIIOBHAS BEPOSTHOCTD. 1 BuGmorexa LOK https://m.eds00.ru/863f3b06
HezaBucumblie coObITUS

39 [ToBTOopenue, o6o0mmenue. I[Ipencrapnenne ganueIx. OnucarenbHas 1 BuGmorexa LOK https://m.edsoo.ru/863f4128
CTaTUCTHKA

33 KonTponbHas padora o temam "Ciyuaiinbsle coObITHS. BeposTHOCTS. 1
I'pader”

34 AHan3 KOHTPOJIbHON pabOThI 1 bu6mmoteka L{OK https://m.edsoo.ru/863f4312
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9 KJIACC

Ne ni/m Tema ypoka Koan4ecTso DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE pecypchl
4yacoB

1 [IpencraBneHne TaHHBIX 1 bu6mmoreka LIOK https://m.edsoo.ru/863f47ea

2 OmnwmcareapbHas CTaTUCTHKA 1 bu6mmoreka LIOK https://m.edsoo.ru/863f47ea

3 Orneparuy HaJ COOBITHUSMU 1

4 HezaBucumocTs coObITHI 1

5 Komb6uHaTtopHoe npaBusio yMHOKESHHUSI 1 bubnuoreka [{OK https://m.edsoo.ru/863f4e16

6 IlepectanoBku. @akropuan. CoueTaHus U YUCIO COUETAHUI 1 bubnuoreka [{OK https://m.edsoo.ru/863f4e16

7 Tpeyronbauk Ilackans 1 bubnuoreka [IOK https://m.edsoo.ru/863f5014
[TpakTiueckas pabota "Boeluricienue BeposiTHOCTEH C

8 UCTIOJI30BaHUEM KOMOMHATOPHBIX (DYHKIIMIA AJIEKTPOHHBIX 1 bubnuoreka L{OK https://m.edsoo.ru/863f5208
Tadbymmn"”

9 ['eomeTpuyeckast BeposATHOCTh. CiydaiiHbIi BEIOOP TOUKH U3 1 Bubmiorexa LIOK https://m.eds00.ru/863f5854
(GUrypHI Ha MIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH

10 I'eomeTrpuueckas BepoaTHOCTb. CilydaiiHbIM BHIOOP TOUKHU U3 1 Bubnuotexa LIOK htips://m.edsoo.ru/863f5a50
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPY>KHOCTH

11 ['eomerpuueckast BeposaTHOCTh. CityyaiiHbIi BBIOOP TOUKHU U3 1 Bubmorexa LIOK https://m.edsoo.ru/863f5bfe
(GUTypHI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH

12 I'eomeTrpuueckas BepoaTHOCTb. CllydaiiHbIM BEIOOP TOUKH U3 1 Bubnuotexa LIOK htips://m.edsoo.ru/863f5610
(GUTypHI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH

13 Ucneitanne. Ycnex u Heynavya. Cepus UCTIBITAHUHN JI0 TIEPBOTO 1 Butmorexa [IOK https://m.edsoo.ru/363f6162
ycrexa

14 }Ijlc?eizaHHe' Yenex u neynada. Cepus HCTBITARNUI 10 NIEPBOro 1 bubnmoreka [{OK https://m.edsoo.ru/863f6356

15 Hcnertanue. Ycenex n Heynada. Cepust HCIIBITAHUM J0 MTEPBOTO 1
ycrexa

16 HCHHT&HH? beprysum. BeposrrocTH cobpihii B cepim 1 bubnmoreka [{OK https://m.edsoo.ru/863f64d2
vcnbITaHui bepHymm
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Ucnbitanus beprymnu. BepositTHocTH COOBITHIA B cepun

17 o 1 bu6mmoreka LIOK https://m.edso00.ru/863f6680
vcnblTaHuil bepHym

18 IIpaktuyeckas padora "Ucnwitanust bepuymmn" 1 bubmmoreka [IOK https://m.edsoo.ru/863f67de

19 CrnyuaiiHas BeJIMUMHA U paclpeiesIeHUe BEPOSITHOCTEN 1 bubmmoreka [{OK https://m.edsoo.ru/863f6b44

20 MatemaTiieckoe OXHIAHNE U MCTIEPCHS CIlySaHHOM 1 Bu6miorexa [IOK https:/m.eds0o.ru/863f6da6
BEJINYMHBI

21 [Tpumeps! MaTEMaTHYECKOTO OXKUAAHUS KaK TEOPETHYECKOTO 1 Bu6mmorexa LIOK https://m.edsoo.ru/863f686
CPEIHEro 3HAYECHUS BEIMYUHBI

22 [TonsiTHe 0 3aKOHE OOJIBIIMX YHCEIT 1 bu6mmoreka LIOK https://m.edsoo.ru/863f72c4

23 W3mepenue BeposTHOCTEN C MOMOIIBIO YAaCTOT 1 bubnuoreka [{OK https://m.edso0.ru/863f7652

24 [Ipumenenue 3aKoHa OOJBIIMX YHCET 1 bubnuoreka [{OK https://m.edso0.ru/863f7116

25 O6006menne, cucremarnsanus 3HaHuid. [lpeacraBinenne naHHBIX 1 bubnuoreka [{OK https://m.edsoo.ru/863f783c

2% O000menne, cucremarn3anud 3Hannii. OnrcareibHas 1
CTaTHCTUKA

97 O6o0061enue, cuctemaruzanus 3HaHui. [IpescraBienue TaHHbIX. 1 Bu6mmorexa LIOK https://m.edsoo.ru/863f893a
OnucarenpHas CTaTUCTHKA

28 O6o0menne, CHCTeMATH3AIH SHAHUH. IIIEMEHTH! 1 bu6mmoreka [IOK https://m.edsoo.ru/863f7e54
KOMOHWHATOPUKH

29 O6O6IHeHHe’ CHCTEMATH3ALMNS SHAMHH. BeposTiocTs 1 bu6nuoreka LIOK https://m.edsoo.ru/863f7ade
CITy4altHOTO COOBITHS

30 O6O6I{IGHHG’ CUCTEMATH3AINA SHAHUH. BeposTroCTS 1 buonuoreka I{OK https://m.edsoo.ru/863f7c9c
CJIy4altHOTO COOBITHSI. DJI€MEHThl KOMOUHATOPUKH

31 HToroBast KOHTpOJIbHAs paboTa 1 bub6nuoreka LIOK https://m.edsoo.ru/863f8b56

32 Obobmerne, CHETCMATHSALIT SHAHMH. DIIEMCHTH! 1 bu6nuoreka LIOK https://m.edsoo.ru/863f8408
kKoMOnHaTopuku. CiyJaiiHble BETMYHHBI M PACIIPEICIICHISI

33 O6o00menue, cuctematusanus 3HaHui. CiryqaifHbie BETUYUHBI U 1 Bubmorexa LIOK https://m.edsoo.ru/863f861a
pacrpeeseHus

34 O0001Ienre, cucTeMaTH3aIis 3SHAHUH 1
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YYEBHO-METOAUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* MaremaTuka. BeposTHOCTb U cTaTuCTUKA: 7-9-€ Kiacchl: 0a30BbIi YPOBEHbD:
y4eOHMK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit 1.P., Smenko W.B.; mox pen.
Amenko U.B., Axumoneproe o61iectBo «M3narenbctBo «IIpocBemieHue)

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Meroaunueckoe nocoOue K mpeaMeTHOMN JIMHUU 110 BEPOATHOCTH U
cratuctuke U.P. Breiconkoro, U.B. fmenko. AKimoHepHOE 00IIIECTBO
"UznarensctBO "[IpocBenienue”

2. YHuBepcalbHbIii MHOTOYPOBHEBBIN COOpHUK 3a1a4 7-9 "CTraTucTuka.
BepositHocTs. KomOunaropuka. [Ipaktnueckue 3amgaun. 1.P. Beicouxkuii, 1.B.
Amenko, AkunonepHoe odiectBo "M3ngarensctBo "[Ipocsenienue”

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka [IOK
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