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IMNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, ONHUpPAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3ydeHHs] T€OMETpUU Ha YpPOBHE OCHOBHOTIO
o011ero 00opa3oBaHus 3aKIOYACTCS B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIECHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKa3bIBATh
WUCTUHHBIC YTBEPKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccykJieHus «OT TPOTUBHOTO», OTIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPKICHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NpPU PEIICHUU KaK MaTeMaTUYeCKUX, TaK U TMPAKTUYECKHUX 3ajiad,
BCTpPEYAIONIMXCS B peajgbHOM >ku3HM. OOydaromuiicss AODKEH HayYUThCS
OTIPEJICIUTh TEOMETPUUECKYI0 (DUTYpY, ONMUCATh CIOBAaMHU JIaHHBIA 4YEPTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabesiss Wik TpeOyeMble pa3Mephbl Trapaxka IJis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsl, BHIYMCIHUTENIbHAS JUHUSA B U3YYEHUHU T€OMETPUHU.
[Ipu pemeHuy 3aay MPAKTUYECKOTO XapakTepa OO0ydYaroIIMCS YYUTCS CTPOUTH
MaTeMaTUYECKHE MOJIETM PEAIbHBIX JKMU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBaTHOCTb IMOJIYYEHHOTO pe3yJIbTara.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TE€OMETPUU C APYTUMU Yy4eOHBIMU
peIMEeTaMi, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS] T€OMETPUUECKUX (HUTYP
U TIOHSTHH, IEMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHUU B (PU3UKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYueOubiii kypc «l'eoMeTpus» BKIIOUYAET CIACAYIOIIHE OCHOBHBIC pa3JIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
Ir€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl ~KOOpPAMHATHl Ha  IJIOCKOCTH,
«BekTopbl», «/[BrmkeHus mockoctuy, «lIpeodpazoBanus moaoousy.

Ha uzyuenue yueoHoro kypca «I'eomerpusp» orBoautcs 306 gacos: B 7 kinacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 vaca (3 yaca B Hefento), B 9 kiiacce
— 102 gvaca (3 waca B Heaemro). JloOaBneH oAuH Yac B HENCII0O M3 YacTH
dbopMHpOBaHUS Y4YaCTHUKaMH O0Opa30BaTENbHbIX OTHOLIEHUH JUIsl yCHJICHHUS
YCBOGHHUS TPYJHBIX TEM



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

YerpipéxyronpHuku. llapamnenorpamm, ero npusHaku U cBoucTBa. YacTHele
clly4au MapajuieiorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBapar), UX MPU3HAKU U
cBoicTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M IPHU3HAKHU.
[IpssMoyroJibHas Tpaneuus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUHUOHAIIBHBIX OTPE3KaAX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparnenunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus
TpEeYroJIbHUKOB. [[puMeHenne noqoOust pu pelieHn: MPaKTUYECKHUX 3a/1ay.

CpoiicTBa miomaaeld reoMerpudeckux ¢uryp. P@opMynbl A IUIOLIAAM
TPEYroJIbHUKA, Napajuienorpamma, pomba u Tpanenuu. OTHOIIEHHE IUIOMIAeH
NMoI00HBIX GUTYP.

Beruncnenue ioniased TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHun
IIPaKTUYECKUX 3a7a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yIjla IMPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriioB B 30, 45 n 60°.

BrimcaHHbIE U LIEHTPAJIBHBIE YIJIBI, YTOJI MEKY KacaTeIbHOW U XOPOM. Y TJIbI
MEXIY XOpJaMU M CEKylUIMMU. BIHcaHHbIE U ONKMCAHHBIE YETBIPEXYTOJBbHUKHU.
B3auMHoe pacnonoxenue AByX OKpyxkHocTell. Kacanue oxpyxuocteit. OOmue
KacaTeJIbHbIE K JBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOpMYIIbl MPUBEACHUS.

Pemenne tpeyronsHuKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenune
MPAKTUYECKUX 33/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaooust. [logoOue cCOOTBETCTBEHHBIX DJIIEMEHTOB.

Teopema O TPOU3BEICHUM OTPE3KOB XOPA, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrtop, mnumHa  (MOIyJib)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO HAIIPABIIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalMd HaJ BeKTopaMH. Pa3joxxkeHue BeKTopa 1O JIBYM



HEKOJUIMHeapHbIM BekTopaMm. KoopauHaTtel BekTOpa. CKaIApHOE NPOU3BEIAECHHE
BEKTOPOB, IPUMEHEHUE U1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHMS NIPSIMOM U OKPY’KHOCTH B
KOOpAMHATAaX, MEPECCUCHUE OKPYKHOCTEM M MOpsIMbIX. MeTon KOOpAHHAT U €ro
MIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JJTMHA OKpYKHOCTH. ' pagycHas u paauaHHas
Mepa yria, BBIUMCIEHHE JUIMH Iy OKpyXHOcTeu. llnmomans kpyra, cekropa,
CErMEHTA.

JIBW>KEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpUM (uUryp (djaeMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. [loBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE 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
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHXKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

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

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Y4YaCTHE€ B pEIICHUU MPAKTHYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, 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, pacCyXACHWH, YMEHHUIO BUJIETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

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
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 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(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPYKAIOIICH Cpeibl, INITAHUPOBAHUS MTOCTYIIKOB U OIEHKHU
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIIECHUIO
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 3HAHWUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh 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.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
Kjaccu(ukanmy, OCHOBaHUA MJis OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

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



BBEISIBIIATH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopedrs B (akTax, JJAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTebCTBA MAaTEMATHUECKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GopMyIMpOBaTh BOIPOCH], (PUKCHPYIOLIUME NPOTUBOpEUHE, MpolIemMy,
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 O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pa6ora ¢ undpopmaunmeii:

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

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

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W 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 MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJy PEILICHUS
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, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
nuanora, OOHapYKWBATh pa3UdUe W CXOJCTBO TMO3UINANA, B KOPPEKTHOM
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMU U OCOOEHHOCTEHN ayTUuTOpUU;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOW pabOThl, pachpeaensTb BUIbl pPabOT, JOTOBAapUBATHCS,
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 KOOPJIMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaH]IbI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

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

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 IMOCTABICHHOW LEIH U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIECAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHIBlI YETBHIPEXYTOJBHUKOB, HX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PEUICHUH T€OMETPUYECKUX 3a4au.

[IpuMeHSATh CBOMCTBA TOYKHM IEPECEUCHHS MEIUaH TPEeYyrojibHUKa (LIEHTpa
Macc) B PEIICHNH 3a/1ay.

BiageTs noHsATHEM CpeHEN TMHUU TPEYTOJIBHUKA U TPAIIELIUH, IPUMEHSTh UX
CBOMCTBA IIPU pEIICHUN reoMerpudeckux 3anad. [lons3zoBarbcsa Teopemont daneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpE3KaxX, NPUMEHATh HUX Ul PELICHUS
PaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ay.

[Tone3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX U
paKkTUYECKUX 3aaa4. CTpOUTh MaTEMAaTUYECKYIO MOJIETb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATENLHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTMHBI.

Brnagete DOHATHSMHM CHUHYyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroibHUKa. 110J1630BaThCSA 3TUMM NOHATUAMU Ul PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnars (pa3niuyHbIMU cIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAAH
MHOTOYTOJBHBIX  (GUryp (mOdb3ysCh, TI€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrnageTte NOHATUSAMM BIHCAaHHOTO W UEHTPAJIBHOIO yIia, MCIOJb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIiax, yrjlax MeXay XopAaMH (CEKYIUMU) U yIiie MEeXKIy
KacaTeJIbHOM U XOPJAOU NPH PEIICHNH T€OMETPUYECKUX 3a1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJIEJIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHUEM TMOAO0OUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHmy oOydeHus B 9 kJjacce oOydYaromMiCs TIOIYyYUT CIICIYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JITHUHBI
Y YTJIbI JIJ1S1 HETaOJIMYHBIX 3HAYSHUH.



[Tonb30BaThes popmynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMUYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISl HAXOKJICHUS Pa3IM4HbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

BnageTs noHATUSAMHU PpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS IMPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIIATH JUIMHBI U HAXOAWTh YIJIbl Y NOMO0OHBIX ¢(uryp. ITpumensars
CBOMCTBa NOAOOMS B MPAKTUUYECKUX 3a7adax. YMETb HPUBOJUTH IPUMEPHI
1oTI0OHBIX (PUTYP B OKPY’KAIOIIEM MUDE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUA U (HU3HUECKU
CMBICJI, TPUMEHSITh HMX B PEIICHUH TEOMETPHUECKUX M (PU3NYSCKUX 3a/aad.
[IpuMeHsTh CKaJIApHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUSI ITTUH U YTJIOB.

[Tonp30BaTHCA METOIOM KOOPIMHAT Ha MJIOCKOCTH, IPUMEHSTh €0 B pELICHUU
reOMETPUYECKUX U MIPAKTUUECKUX 3ajad.

Bnaners NMOHATHUAMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI IYTH OKPYXHOCTH U paJHaHHONW MEpHl yIila, yMETh BBIUUCIATH IUIONIAIb
Kpyra u ero yacteil. [[puMeHsTh NoJy4eHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Wiu LEHTPBI) CUMMETpUM (UTYp, NPUMEHATH JABM)KEHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpuMeHsTh MOJlydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJIEJIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOoJ00Ms M TPUTOHOMETPUYECKUX (PYHKUUN (TI0JIb3YyACh, TAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
1 [ToBTOpEHME 3 0
N bubnuorexa [JOK
2 4 16 1
CERPEXyTOHBHIIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
3 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOA0OHBIE 17 1 bubmmorexa LOK
pOTopH P » 1OA https://m.edsoo.ru/7f417e18
TPEeYroJIbHUKU
[Imomane. Haxoxenne momanei
4 Tpe HIOJ)'IIBHI/IKOB " f/IHOFO OJ'?:HI[BIX ¢bur 16 1 bubmmorexa [OK
peyt a P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
5 Teopema [Iudaropa u Hauana 17 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETHIPEX YT OJIbHUKH. 14 1 bubnuorexa [IOK
KacarenpHble K oOkpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnmnoreka [JOK
7 [ToBTOpeHmEe, 0000IIEHNE 3HAHUI 19 1 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0



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

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [IOK
1 Bexcroper 13 1 https://m.edsoo.ru/7f41al2c
2 Tpuronomerpus. Teopembl KOCUHYCOB U 17 1 bubnnorexa [JOK
CUHYCOB. PellieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
3 Olf HOCTH | TLIO y; b Kpyra 8 11 1 bubmmorexa [JOK
Py B le pyra. https://m.edsoo.ru/7f41al12c
Brruncnenue minomaeit
bubmmoteka IIOK
4 JlexapToBbl KOOPAMHATHI HA MIIOCKOCTH 12 1 https://m.edsoo.ru/7f41a12¢
5 IIpeoOpa3oBanue nogobus. Merpuueckue 10 0 bubmmnoreka [HOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmmoteka IIOK
4 1
6 JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0mEeHNE, 35 1 but6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOI'PAMME



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

8 KVIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tewa ypoxa Bcero Kontpoaensie  IpaxTiieckue u3y4eHusi  o0pa3oBaTeJbHbIEC
padoThI padoTshI
pecypchl

1 IToBTOpPEHME N3Yy4EHHOTO 1
Marepuana 3a 7 Kiacc

5 [ToBTOpEHME N3Yy4EHHOTO 1
MaTepuaia 3a 7 Kiacc

3 [ToBTOpEHME U3YYEHHOTO 1
Marepuana 3a 7 Kiacc

4 [Tapamienorpamm, ero npu3HaKku U 1 bubnuoreka [IOK
CBOMCTBA https://m.edso0o.ru/88671af2

5 ITapajienorpamm, €ro Npu3HaKku U 1 bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/88671ca0

6 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/88671ca0
YacrHble cnyyau

7 napajuIeJIorpaMMOB 1 bubmuorexa [IOK
(mpsAMOYTOJILHUK, POMO, KBa/IparT), https://m.eds00.ru/88671dea
VX MPU3HAKH U CBOWCTBA
YacrHble cnydyau

8 napajuIeJIorpaMMOB 1 bubnuoreka [IOK

(mpsAMOYTOJILHUK, POMO, KBa/IparT),
WX MIPU3HAKHU U CBOMCTBA

https://m.edso0.ru/88671f20



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20

YacTHele ciiydan

9 napajuieJIorpaMmMoB bubnmoreka [JOK
(TIpAMOYTOJILHUK, pOMO, KBaApAT), https://m.eds00.ru/8867209c
UX IIPU3HAKU U CBOHCTBA
10 [IpsiMoyronasHHUK, pOMO, KBaparT.
Pewenne 3anau
bubnnoreka [JOK
1 T panetuis https://m.edsogru/88672358
12 Tpanerus
13 PaBHOOOKas ¥ IpsIMOYTOJIbHAsS bubnnorexa [HOK
Tpaneuuu https://m.eds00.ru/8867252e
14 PaBHOOOKAs ¥ IPSIMOYTOJTbHAS bubnnorexa [JOK
Tpaneuuu https://m.eds00.ru/88672858
15 PaBHOOOKas ¥ IpSIMOYTOJIbHAS
Tparnenuu
bubnuoreka [IOK
16 Meron ynsoetins Meaatbl https://m.edsogru/88672b14
17 [lenTpanpHas cuMMeTpus bubmmorexa LIOK
https://m.eds00.ru/88672b14
[ToBTOopenue u 06o0IIEHNE
18 MaTepuaia 1o teme. [loaroroska k
KOHTPOJIbHOM pabore
19 KonTtponbHas pabora o teme bubnnorexka [JOK
"YeTplpéXyroabHUKN" https://m.eds00.ru/88672c9a
20 Teopema daneca u Teopema o bubnnoreka [JOK
MPONOPIIMOHATBHBIX OTPE3KAX https://m.eds00.ru/8867337a
21 CpenHsist TUHUS TPEYrOJIbHUKA bubmorexa HOK

https://m.eds00.ru/88672e0c



https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
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bubmuorexa [JOK

22 Cpeuisist JHIHA TPEyrobiiKa https://m.eds00.ru/88672f38
23 Tpanenus, e€ cpeHss TUHUSL bubmmorexa [JOK
PTG, e cpedt https://m.eds00.ru/88672358
24 Tpanenusi, e€ cpeaHss TUHUS bubmmorexa [JOK
PATICH, ee cpel https://m.eds00.ru/88673064
25 [IponoprinoHanbHBIE OTPE3KU bubmmorexa [JOK
poTiopH P https://m.eds00.ru/88673794
26 [IponoprinoHanbHBIE OTPE3KU bubmorexa LHOK
POTIOpHL P https://m.eds00.ru/88673794
27 entp macc B TpeyroJibHUKE bubmorexa LHOK
P peyr https://m.eds00.ru/886738fc
bu6mmoreka [IOK
28 Monobubie TpeyrombHiKH https://m.eds00.ru/88673a78
Tpu npusHaka nonoodus bubnnorexka [JOK
29
TPEYTrOJIbHUKOB https://m.eds00.ru/88673bae
30 Tpu npusHaka noxoodus bubnuoreka [IOK
TPEYTOJIbHUKOB https://m.eds00.ru/88673d52
31 Tpu npuzHaka nogoous bubnuoreka [IOK
TPEYroJbHUKOB https://m.eds00.ru/8867400e
39 Tpu npusHaka nonoodus
TPEYTOJIHHUKOB
33 [Tpumenenue nonooust npu
pEIICHUH TTPAKTHICCKHUX 3a1a4
34 [Ipumenenne mogoous npu
peIIeHNN PAKTHYECKUX 3a/1a4
35 [ToaroToBKa K KOHTPOJIBHOM paboTe



https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
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36 KonTtponbHast pabora o Teme bubmumoreka [IOK
"ITogoOHBIE TPEYTOIBLHUKH" https://m.edso00.ru/8867445a
37 CaolicTBa miomaaeu bubmuorexa [JOK
reOMEeTPUUECKUX (HUryp https://m.eds00.ru/886745fe
38 CBoiicTBa IUIOIIAIEN
FeOMETPUUYECKUX PUTyp
39 DopMyIsl ISl IUIOIIAN bubnnorexa [HOK
TPEYroJIbHUKA, NTapajiejorpamma https://m.eds00.ru/88674860
40 DopMyIsl ISl IUIOIIAN bubnuoreka [IOK
TPEyroJibHUKA, MapajieJorpaMma https://m.edso00.ru/88674a22
41 DopMybl IS IUIOIIAAN bubnnorexa [HOK
TPEYroJIbHUKA, NTapajiejorpamma https://m.edso00.ru/88674a22
42 DopMyIIsl IS IUIOMIAH bubnnorexka [JOK
TPEyroJIbHUKA, MapajiyieorpaMma https://m.eds00.ru/88675288
43 DopMmyIbl U1 0N bubnuoreka [IOK
TPEyroJIbHUKA, MapaJlieorpaMma https://m.eds00.ru/8867542c
44 Breruucnenue miomanei CaoxHbIX bu6mmoreka [IOK
buryp https://m.eds00.ru/88674e78
45 [Inomanu ¢uryp Ha kieryaroi bubnnorexka [JOK
Oymare https://m.eds00.ru/8867473e
46 [Mnomaau momgo6HBIX GuUryp
47 [Mnomaau momgo6HBIX Guryp
48 3amaun ¢ MPaKTUYECKUM bubnmoreka [JOK
COJIep)KaHUEM https://m.eds00.ru/88675558
49 3aiauu ¢ IPaKTUYECKUM bubnuotexa [JOK
COZEep)KaHUEM https://m.eds00.ru/88675684
50 Pemenwne 3aga4 ¢ moMOIIbI0 METO1a bubmuorexa [JOK

BCIIOMOTaTEILHON IUIOMIAIN

https://m.edso00.ru/88674190
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51

[ToaroroBka K KOHTPOJILHOU paboTe

52

53

KonTponbHas padoTa 1o Teme
"TTnomans"

Teopema [Tudaropa u eé
pUMEHEHHE

bu6mmoreka [IOK
https://m.edso00.ru/8867579¢c

bubmuoreka [JOK
https://m.eds00.ru/88675918

54

Teopema [Tudaropa u eé
[IPUMEHEHUE

bubmuoreka [JOK
https://m.eds00.ru/88675918

55

56

Teopema [Tudaropa u eé
MIPUMEHEHHUE

Teopema [Tudaropa u eé
MIPUMEHEHUE

bubmuorexa [JOK
https://m.edso00.ru/88675abc

57

58

59

Teopema [Tudaropa u ee
IpUMEHEHNE
Teopema [Iudaropa u ee

IIPUMEHEHHE

Teopema IIudaropa u eé
IIPUMEHEHHE

60

61

Ornpenenenue
TPUTOHOMETPUUECKUX (PYHKIIHM
OCTpOTO yTila IPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA,
TPUTOHOMETPUUECKHE
COOTHOILEHUS B IPSIMOYTOJIbHOM
TPEYrOJIbHUKE
Tpuronomerpuueckue
COOTHOILEHUS B IPSIMOYTOJIbHOM
TPEYroJIbHUKE

bu6mmorexa [IOK
https://m.eds00.ru/88675d32



https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
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Tpuronomerpudeckue

62 COOTHOIIEHUS B MPSMOYTOJIBHOM
TpPEeyrojabHUKe
Tpuronomerpuueckue
63 COOTHOIIEHUS B MIPSIMOYTOJIBHOM
TPEYroJbHUKE
64 OCHOBHOE TPUTOHOMETPUUYECKOE bubnnoreka [JOK
TOXKIECTBO https://m.edsoo.ru/88675f44
65 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO
66 OCHOBHOE TPUTOHOMETPUYIECKOE
TOXKIECTBO
67 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIECTBO
68 [ToaroroBka Kk KOHTPOJIBHOM paboTe
KonTposabHas pabora no teme
69 "Teopema [Iudaropa u Havana bubmmorexa [JOK
.\ https://m.edso00.ru/8a1407e8
TPUTOHOMETPHUHU
70 BnvicanHbIE U IEHTpAIbHBIE YTIIbI, bubnuoreka [IOK
YTOJI MEKTY KacaTeIbHOM U XOpI0M https://m.edso00.ru/8a1415b2
71 BriucanHbIe U LIEHTPAIbHBIE YIIBI, bubnnoreka [JOK
YTOJI MEK1Y KacaTeIbHOU U XOPAOU https://m.edso0.ru/8a141940
7 Brnucannble U eHTpaIbHbIE YTIIbI, bubnuorexa [IOK
YTOJI MEXY KacaTeJIbHON U XOpAOH https://m.edsoo.ru/8al141b34
73 Vsl MeXy XOpJlaMU U CEKYITUMU
74 VTrasl MeXy XOpJIlaMU U CEKYIITUMHU



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
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Bnucannbie n onmmcaHHbBIC

75 4eTBIPEXYTOJIBHUKH, UX IPU3HAKU U buGnnorexa LIOK
PIPEXYT » X TP https://m.eds00.ru/8a140f86
CBOIICTBA
Brucannsie 1 onucaHHbIe
76 YETBIPEXYIOJIbHUKY, UX IPU3HAKA U buGnnorexa LIOK
PIpeXyr X TP https://m.eds00.ru/8a1416d4
CBOICTBA
BnoucadHsie U onmcaHHbIe
77 YeTBIPEXYTOJIBLHUKH, UX TIPU3HAKH U Bubmorexa ITOK
. pexyr ’ p https://m.edsoo.ru/8al1416d4
CBOICTBA
[IpumMeHeHre CBOMCTB BIIMCAHHBIX U
78 OMHMCAHHBIX YETHIPEXYTOILHUKOB
IIPH PEIIEHUH TEOMETPUUYCCKUX
3a1a4
[TpumeHeHne CBOMCTB BIMCAHHBIX U
79 OTHMCAHHBIX YETHIPEXYTOILHUKOB
MIPU PEIICHUU T€OMETPUIECKUX
3amaq
80 B3anMHoOe pacnonoxeHue 1Byx bubnnorexka [JOK
OKPYKHOCTEH, 00I1I1e KacaTeIbHbIE https://m.edso0o.ru/8a1410a8
81 Kacauue oxpyxHOCTEH bubmmorexa LOK
Py https://m.edsoo.ru/8a1410a8
82 [ToaroToBKa K KOHTPOIBHOM paboTe
KonTponpHas pabota mo Teme
83 "VT1Ibl B OKPYXKHOCTH. Brircauubie bubmnorexa [IOK
Py ' . https://m.edsoo.ru/8a141c88
Y ONMCAaHHBIC YETHIPEX yTOJbHUKH
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
84 METO/I0B KypCOB 7 U 8 KJIaCCOB,

000011IeH1E 3HAHUI



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88

85

[ToBTOpEHME OCHOBHBIX MOHATHH U
METOJIOB KypcOB 7 U 8 KJIacCOB,
000011IeHrEe 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/8al41ddc

86

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o0mIeHne 3HaHU|

87

88

89

[ToBTOpEHNE OCHOBHBIX MMOHATHH U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o0mIeHne 3HaHUH

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
METOJ/IOB KypCOB 7 U 8 KJIacCoB,
000011IeHrE 3HAHUI

[ToBTOpEHHE OCHOBHBIX MMOHATHI H
METOJIOB KypCcOB 7 U 8 KJ1accoB,
000011IeH1E 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/8al4lefe

90

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o011eHue 3HaHUI

91

92

93

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJIOB KypCcOB 7 1 8 KJIacCOB,
000011IeH1Ee 3HAHWI

[ToBTOpEHNE OCHOBHBIX MOHSATHH U
METOJIOB KypCOB 7 U 8 KIJIaCCOB,
000011IeH1Ee 3HAHWI

[ToBTOpEHNE OCHOBHBIX MOHSATHH U

METOJ/IOB KypCOB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUI



https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

94

[ToBTOpEHME OCHOBHBIX MOHATHH U
METOJIOB KypcOB 7 U 8 KJIacCOB,
000011IeHrEe 3HAHUI

95

IToBTOpEHNE OCHOBHBIX OHATHI U
METO/IOB KypCOB 7 U 8 KJIaCCOB,
00001IeHNE 3HAHUI

96

97

98

[ToBTOpEHNE OCHOBHBIX MMOHATHH U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
o0o0mIeHne 3HaHUH

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
METOJ/IOB KypCOB 7 U 8 KJIacCoB,
000011IeHrE 3HAHUI

[ToBTOpEHHE OCHOBHBIX MOHATHIN M
METOJIOB KypCcOB 7 U 8 KJ1accoB,
000011IeH1E 3HAHUI

99

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o011eHue 3HaHUI

100

101

102

IToaroroBka x HTOroBOM
KOHTPOJIbHOM pabore

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcOB 7 U 8 KIIaCCOB,
000011IeH1Ee 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bubmuorexa [JOK
https://m.edso00.ru/8a142368

bubmuorexa [JOK
https://m.edsoo.ru/8al420ac



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OmnpeneneHne BEKTOPOB.
1 q)I/Il;)I/I‘leCKI/Iﬁ u FGOMI;)T NYECKUNA 1 Bubmiorexa OK
P https://m.edso0.ru/8a144960
CMBICJI BEKTOPOB
OmnpeneneHne BEKTOPOB.
2 @Hl;)nqecxne u FeOMZT WYECKUE 1 buGnuorexa [IOK
p https://m.edsoo.ru/8al44a8c
3HAYCHHS BEKTOPOB
bubnunoreka LIOK
3 Koopaunate! BekTopa 1
pA p https://m.edsoo.ru/8al44fbe
4 Koopaunats! BekTopa 1
5 CnoxeHue ¥ BEIUUTAHUE BEKTOPOB, 1 bubnnorexa [JOK
YMHOKE€HHE BEKTOpA Ha YHUCIIO https://m.edsoo.ru/8a144d52
5 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, 1
YMHOXEHHE BEKTOpa Ha YHCIIO
7 Pasnoxenne BekTopa 1o 18ym 1
HEKOJUTMHEAPHBIM BEKTOpaM
CKalIsIpHOE IIPOU3BEICHUE
8 BEKTO pOB erf [IpUMEHEHUE IS 1 Bubmiorexa IOK
PO p g https://m.eds00.ru/8a14539c
HaxO0>KJICHUS JIJTUH U yTJIOB
CkansipHO€ IPOU3BEIEHUE
9 BEKTOPOB, €r0 IPUMEHEHHUE ISt 1

HaXOXICHUA B JJIMHY U IIOJ YI'JIIOM



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a14539c

CkansipHO€ IpOU3BEIEHUE

10 BEKTOPOB, €r0 IPUMEHEHHUE TSI bubmmorexa [JOK
https://m.edsoo.ru/8a14550e
HAXO0XACHUS JUIMH U YIJIOB
11 Pemenue 3a1a4 ¢ moMoIIbIo bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
12 [IpumeneHne BEKTOPOB IS
pelieHus 3aaad Gusuku
13 KonTponbnas pabota Nel mo teme bubmmoreka [JOK
"BekTops!" https://m.edso0.ru/8a145b08
Onpenenenue
14 TpI/Ilj“O):JOMGTpI/IquKI/IX byHKIMI bubmmorexa LIOK
yr110B 0T 0° 10 180° https://m.edso00.ru/8al424bc
15 DopmyIbl TpUBEICHUS
bubmmnoreka HOK
16 Teopema kocnirycos https://m.edSO(I)_.[ru/8a14336c:
17 Teopema kocuHycoOB
bubmmnoreka HOK
18 Teopema kocttycos https://m.edSO(I)_.[ru/8a142d5e
bubmmnoreka HOK
19 Teopema crirycos https://m.edsocI)_.[ru/8a142e8a
20 Teopema cuHyCcOB
21 Teopema cunycoB
99 Haxoxnenue mimH cTOpoH U bubnuotexa [JOK
BEJIMYUH YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
23 Pemrenune TpeyrosbHUKOB Bubmmorexa [IOK
https://m.edsoo.ru/8al42ac0
24 Pemenue TpeyroiabHIUKOB bubmmorexa LOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

bubnunoreka LIOK

25 Petuettiie TpeyroabiKos https://m.edsoo.ru/8al42ac0
26 DopMyJIbl AJ11 HAXO0XKACHUS
IUIOLIA/IA TPEYTOJIbHUKOB
97 @opMyIIbI 1)1 HAXO0XKICHUS bubnuoreka [JOK
IIJIOIIAU TPEYTOJIbHUKOB https://m.edsoo.ru/8al42ac0
28 [IpakTyeckoe MpUMEHEHUE TEOPEM bubnnorexa [JOK
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
29 [IpakTueckoe NpUMEHEHHE TEOPEM
CHUHYCOB M KOCUHYCOB
30 'I'<0HTp0JII)Ha$I pabota Ne2 o Teme bubnuoreka [IOK
Pemenue TpeyronbHUKOB" https://m.edso0.ru/8a14392a
31 IIpaBuiIbHBIE MHOTOYTOJIBHUKY, bubmuoreka [IOK
BBIUMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
39 HpajZI/IJ'IBHLIe MHOTOYTOJIbHUKH U UX
CBOICTBa
33 HpauBI/mLHLIe MHOTOYTOJIbHUKHU U UX
CBOICTBa
34 HpajZI/IJ'IBHLIe MHOT'OYTOJIbHUKH U UX
CBOICTBa
35 HpavBHnLHLIe MHOTOYT'OJIbHUKH U UX
CBOICTBa
bu6muoreka [JOK
36 Hueno m. Jmiita OKpykHOCTH https://m.edsogru/8a147208
37 JlnmuHa TyTH OKPYKHOCTH
38 Pannannas mepa yria bubmmorexa [JOK

https://m.edso0.ru/8al14714c



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c

bubnunoreka LIOK

39 Tnowazs kpyra, CKTOpa, CETMEHTa https://m.eds00.ru/8a147426
40 [Tnomane kpyra, ceKTopa, CerMeHTa bubmorexa LOK
https://m.eds00.ru/8al47750
41 Kontposbnas padota Ne3. bubmmoreka [JOK
[IpaBuiIbHBIE MHOTOYTOJIBHUKH https://m.edsoo.ru/8a147750
4 JlekapTOBBI KOOPIMHATHI TOUEK Ha
TUIOCKOCTH
Paccrostarie Mex 1y AByMsI TOUKaMH
43 C 3aJaHHBIMA KoggﬂiH}::aMI/I. bubnnorexa [JOK
KoOp MHATH CepeMHbI OTpeska https://m.edsoo.ru/8al43ab0
Paccrosinrie Mexay AByMs TOUKaMH
44 C 3aJJaHHBIMU KOOPJIMHATAMH. Bubmiorexa OK
KoOp MHATH CepeHHbI OTpeska https://m.edsoo.ru/8al143de4
45 VYpaBHeHue Gurypsl. YpaBHeHHe
OKPY>KHOCTH
46 VYpaBHeHnue Gurypsl. YpaBHeHUE bubnnorexa [JOK
OKPYKHOCTH https://m.edsoo.ru/8a14406e
bubnmnorexa [JOK
47 ¥PaBHEHHE OKpYKHOCTH https://m.edsocl)_.[ru/8a14635a
. bubnuotexa [JOK
48 ¥PABHEHHE [IPAMOIL. https://m.edsogru/8a145048
49 YpaBHEHHE MIPSIMOH.
50 Koopaunatsl TOueK nepecedeHus bu6muoreka [JOK
OKPY>KHOCTH U IIPSIMOU https://m.edso00.ru/8a146620
o1 VYrnoBoii ko3 dunreHT npsaMoit



https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a146620

Meroa KOOpAUHAT IPU PELICHUN

52 r€OMETPUYECKUX 3aj1ad, 1
IIPAKTUYECKHX 3a/1a4
KontponsHas padora Ne4 o reme
53 " JlekapTOBbI KOOPAMHATHI Ha 1 bubmorexa OK
- https://m.edsoo.ru/8al46e0e
o4 [lonsATHE O NBMKEHUU TUIOCKOCTH 1 bubmorexa HOK
https://m.edsoo.ru/8al47c82
. Bu6mmoteka [IOK
55 [TapannenbHblil IepeHOC, TOBOPOT 1 https://m.e dso:)_.lru/8al47f16
56 [TapanensHbIN IEPEHOC, TOBOPOT 1 ﬁg{iﬁ;&fgggﬁgﬂﬂ 16
o7 [TapannenbHbli IepeHoC, TOBOPOT 1
58 OceBas U LIEHTpaJbHAst CAMMETPHH, 1
MOBOPOT
59 OceBas U LIEHTpaJIbHAst CAMMETPHH, 1
MIOBOPOT
60 OceBas 1 LIeHTpaJIbHasi CAMMETPUU. 1
[ToBopoTt
61 OceBas U IIEHTpaJIbHAsE CHMMETPHH. 1
[ToBopoTt
62 [IpuMeHeHne NBUKEHUN IIPU 1 bubmuoreka [JOK
pELIEeHNH 3a/1a4 https://m.edso0.ru/8a1480e2
63 T'omoretns. [logobue duryp 1
64 I'omoretus. [logobue duryp 1
65 I'omorerus. [Togobue duryp 1
66 I'omoretus. I[logobue duryp 1



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

67

Konrtponsnas pabora Ne5.
['eomerpuyeckue npeodpa3oBaHus

68

[ToBTOpenue, 060061IeHNE,
CUCTEMaTU3aLUs 3HAHUM.
N3mepenne reomeTpudecKkux
BeJIMYUH. TpeyroapbHUKu

bub6nmoreka [IOK
https://m.edso0.ru/8a148524

69

70

71

72

73

[ToBTOpeHuEe, 0000MIICHNE,
CHCTEeMaTH3allus 3HAaHU.
[TapannensHbie U
MIEPIICHIUKYIIIPHBIC TIPSIMBIC

[ToBTOpeHME, 0000MIIECHNE,
CHCTEMaTH3aIHs 3HAHUM.
OKpy>KHOCTb U KpYT.
I'eomeTpuyeckne MoCTpOEHHUS.
VYTIIBl B OKpY/KHOCTH
[ToBTOpenue, 06001IeHNE,
CUCTEeMAaTH3allMsI 3HAHHH.
BrircanHbie 1 OTIECaHHBIC
OKPY>XKHOCTH MHOTOYTOJIbHHKOB
[ToBTOpeHue, 06001IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHA.
[ToBTOpenue, 0600IEeHNE U
CUCTEeMAaTH3aIHsI 3HAHHA.

bubnuoreka [IOK
https://m.edso0.ru/8a148650

74

75

[ToBTOpenue, 0600mEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHHM.



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

76

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHUH.

7

78

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3alus 3HaHHM.

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3alMs 3HAHUIA.

79

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIns 3HAHUH.

80

81

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3alus 3HaHH.

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3aLMs 3HAHWIA.

82

[ToBTOpenue, 0600IIEeHNE U
CHCTEMaTH3aINsI 3HAHUH.

83

84

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAHWH.
[ToBTOpEeHUE, 06001IeHNE 1
cUCTEeMaTH3aIlHs 3HAHUH.

85

[ToBTOpenue, 06o0IIEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.

86

87

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH.
[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aIlNs 3HAHUM.

88

[ToBTOpenue, 0600mEeHNE U
cucTeMaTH3alis 3HaHUH.

89

[ToBTOpenue, 00o0ICHNE U
cucTeMaTH3alis 3HaHUH.




[ToBTOpeHUE, 0600IICHNE 1

90 . 1
CHCTEMaTH3aIHs 3HAHUH.

01 [ToBTOpeHwue, O606H.[CHI;I€ u 1
CHCTeMaTH3alus 3HAHUH.

92 IToBTOpEHME, 0606H_ICHI:IC u 1
CHCTEMaTH3aIHs 3HAHUH.

93 [ToBTOpeHME, 0606HI€HIEG " 1
CHCTEMaTH3aIHs 3HAHUM.

94 [ToBTOpeHME, 0606HI€HIfe " 1
CHCTeMaTH3alus 3HAHU.

95 [ToBTOpEHME, 06061].[6HI:I€ u 1
cCHCTEMaTH3aIlHs 3HAHUH.

96 [ToBTOpEHwUe, 0606IIIeHI:Ie u 1
CHCTeMaTH3aIlns 3HAHUA.

97 [ToBTOpeHwue, 0606IIIeHI:Ie " 1
CHCTeMaTH3aIlns 3HAHUA.

08 IToBTOpEHume, 06o6meHIfe u 1
cUCTEeMaTH3aIlHs 3HAHUH.

99 [ToBTOpEHwue, 0606IIIeHI:Ie u 1
CHCTeMaTH3alus 3HAHU.

100 [ToBTOpeHwue, o6o61ueH1fe " 1
CHCTeMaTH3aIns 3HAHU.

101 HToroBasi KOHTpOJIbHASA paboTa 1 bubmmorexa LIOK

https://m.edso0.ru/8a148920

102 [ToBTOpeHwue, o6o6meﬁlfe, 1

CHCTeMaTH3alus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* ['eometpus, 7-9 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u
npyrue, AkuuonepHoe ooiectBo «M3natensctBo «IIpocBeiienne»

* ['eometpus, 8 xmace/ Mep3msik A.I'., [Tonouckuit B.b., fAxkup M.C.; mox
penakiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiimoHepHOE 00IIECTBO
«M3narenbctBo «IIpocBemeHue»

* 'eomerpus, 9 knacc/ Mep3isik A.L'., [lononckuii B.b., SIkup M.C.; on
penakuueit [logonsckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

METOINYECKHE TOCOOUS

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://myschool.edu.ru/



MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunuctepcTBo o0pasoBanusi KajiuHuHrpaackou odaacTu

Ynpasienue o0pazoBanusi bajaTuiickoro ropoackoro okpyra

MBOY 'MMHA3US Ne7 I'. BAATUHCKA UMEHMU K.B.

IHOKPOBCKOI'O
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoautens MO Metoauct Hupexrop MBOY
rumHaszus No7 r.
Knunkosckas M. B. Makapona E. H. banruiicka nmenu K. B.

[Tpotokomn Nel ot «28» 08 [Tpotokon Nel ot «29» 08 [ToxpoBckoro
2023 . 2023 .

JIeicenko H. JI.
ITpotokon Ne ot «30» 08
2023 .

PABOYASI ITIPOTPAMMA
(ID 1443438)

yueOHOro Kypca «Ajaredopa»

U1 oOygarommuxcst 8-9 kKiaccoB

Cocrasutenu: @enynoBa Exarepuna CepreeBHa
Kotnosanosa JIro60Bs BacunbeBHa

r. baaruiick 2023-2024



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX TUCHUILUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTUYeCKONW HAYKOW SIBJICHUHN U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTalliid B COBPEMEHHOM IH(PPOBOM
obOmectBe. M3ydyeHnue anreOpbl oOecrieuyuBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHus. OCBoeHUE Kypca anreOpbl 00eCreuynBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITETFHOM  JICATEIPHOCTH OOYYaloMMXCs, MOITOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B cTpykType nporpammsl yaueOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIIETO
oOpa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOAUYECKUE JTMHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPaBHEHHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKIIaTh, UCIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOTO Maremartuueckoro s3bika. ConepxkaTeNbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYarOIIMXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HUPPAMOHATBLHBIMH YHCIIaMH, (HOpMUPOBaAHHEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOyUAIOMIMXCA
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTHUPOBAHHBIX 3a]a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMaTUKH Kak s3bIKa s
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakxKe JajbHEHIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
WHQOpPMATUKHA, M  OBJIAJCHHE HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKIMSAX KaK BaKHEHIIe MaTeMaTHU4ecKOM MOJEIu
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmiecte. M3yueHue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduyueckre, BHOCHT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COACpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6HOro kypca «Anredpa» orsoaurcs 408 yacos: B 7 kiacce —
136 yacoB (4 yaca B HeJieni0), B 8 kimacce — 136 yacos (4 yaca B Hefieni0), B 9 kiacce
— 136 yacoB (4 yaca B Henemio). JloOGaBieH oauH yac U3 4acTu (HOPMHUPOBAHUS
YYaCTHHKaMU 00pa30BaTENIbHbIX OTHOILICHHM.



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

Yuciaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuynbie TpUOIMKEHUST UppallMOHAIBHBIX uncen. CBoicTBa apudMeTHIecKux
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEIbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3aKCh YNCTA.

AsiredOpanyecKue BbIPpaKeHUs

KBazpaTHbIil TPEXWIECH, PA3JIOAKEHNUE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JIpoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXKECHHE, JICJICHHE anredpandeckux JapoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHNS U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, (hopMyIia KOpHEN KBaipaTHOTO ypaBHEeHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduueckas maTEpHpeTalvsd ypaBHEHUN C IBYMs IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpPAaBHEHHUN C JBYMS IEpEMEHHBbIMU. [IpuMepbl pelieHusi CUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKUIMHA

[Tonsitue pynkimu. OOIACTh ONPEACNICHNs U MHOXKECTBO 3HAYCHU I (PYHKITUH.
CriocoObI 3aanus QyHKIIHIA.

I'padpux ¢ynkuunu. YUrenune coiicTB ¢yHKuMu 1o e€ rpaduky. [Ipumeps
rpadukoB (yHKLIHHA, OTPaXKaIOIIKUX peabHbIE MPOLECCHI.

OyHKIMY, OMUCHIBAIONIME TIPSIMYIHO U OOpaTHYH MPONOPLHMOHAIIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmmn Y = X2, ¥ = X3, y = VX, y=|x|. [paduaeckoe
pEILICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KJIACC
Yucjaa 1 BLIYUCJIEHUA
PanmonanpHbie unciia, UPpalMOHAIBHBIC YUCTIA, KOHEYHBIE U O0€CKOHEUYHBIE
JeCATHIHBIC APOOH. MHOXKECTBO JICHCTBUTEIBHBIX YHCEN, IEHCTBUTEIbHBIC YHCIIa



KaKk OECKOHEUHbIe AeCATUYHBIE NpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENIBHBIX 4YHCeN, apudMeThdecKkue JeHCTBHUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHpA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEéHHOE 3HAUECHUE BEIIMYMHBI, TOYHOCTH NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. Pelienue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATBHBIX YpaBHEHUN. PerieHue TEKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ ABYMs NEpEeMEHHBIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUM,
OJJHO M3 KOTOpbIX JIMHEHHOe, a Jpyroe — BTopoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMSI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckass wHTEepnpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DOyHKIUU

KBagpartnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHaTHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn byrxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =Vx, y = |X| , u ux
CBOMCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U MPOrPecCUu

[IoHsiTHE YMCIIOBOM IMOCIENOBATEIBHOCTH. 3aJaHHUE IOCIEN0BATEIBHOCTH
peKyppeHTHOM (opmysoit u popMyIioi N-ro ujeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakeHrne WICHOB apu(PMETHYSCKON U TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHECHIUAIBHBIM POCT.
CoXxHbIE NPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

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

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAIU3ALUU €r0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTM MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eiOBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
MX BO3MOXXHBIX MOCIJIEICTBUH JJIsl OKPYKAIOIIEH Cpeibl, 0CO3HAHUEM TI100aIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHSATHH, OTHOIICHWH MEXIY TMOHATHIMH, (OPMYIHUPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIIbHBIC, CIWHWUYHBIC, YacTHBIE M 0OIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H W
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JienaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (akToB, BBICTpauBaTh apPryMEHTAIUIO, TPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CIOCOO pelIieHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOoJee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue JeHCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IPOBOJAUTH [0 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOIONEHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTh U H30BITOYHOCTh HH(OpPMAIUM, ITaHHbBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAUMKU M WILIIOCTPUPOBATH
pelaemMbpie 3aJadyd  CXeMaMH, JuarpaMMamH, WHOW TrpaduKol U HX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATD U (bOpMy.TII/IpOBaTB CYKJIACHUA B COOTBECTCTBUU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perIaeMoi 3a/1auu, BHICKa3bIBaTh UJEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIIeHHs]  3aJayd,  JIKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboThI MpU PEIIEHNH YYEOHBIX MAaTEMAaTUYECKUX 3a]1ay;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpyHmnoBbIX (opmax pabotsl (oOcyxaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOTHI
U KOOPJIMHHPOBATh CBOM JEUCTBUS C JPYTMMHM 4YJIECHAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YyHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIIeHUN ¢ y4ETOM HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 33/1a4H,
BHOCHUTH KOPPEKTHUBHI B JICSITEIHBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 kJjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHsTh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeTHUECKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxoauTh 3Ha4YeHUs YHUCIOBBIX BBIPAKEHUH, MPUMEHSITH Pa3sHOOOpa3HbIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH
B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrJisTh yncia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUI, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIpaKCHUM. BBITONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3JI0KEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4 ¢ Yy4ETOM OTPAaHUYECHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOHEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcrnonb30BaTh anredpandeckyro TEPMUHOIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS yUeOHOT0 MaTepHaia.

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

BrImonHATh Mpeobpa3oBaHus 1IEI0T0 BHIPAXKEHHS B MHOTOWICH ITPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKHUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJS, TPYIIITUPOBKHU CJIAraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA



Pemwlare yiMHENMHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NPUMEHSS IPAaBHUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHON IJIOCKOCTH IrpapUK JIMHEHHOTO YPAaBHEHUS C IByMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C BYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBUIO 33Ja41, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayyl NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxath HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpIUHATaM,
CTpOUTh rpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiiCs TOJYYUT CIICAYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHUS O MHOXKECTBE JAEHCTBUTEIbHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJICHUS U BBIYUCICHUHN, N300pakaTh 1eHCTBUTEIbHbBIE
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHsATh TOHSTHE apU(PMETHUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JAECITHYHBIX
npoOeit u creneneit yucia 10.



AsredpanyecKue BbIpaKeHUs

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeJIEM.

BhITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BHIPAKEHUN HA
OCHOBE IMMPaBUJI ACUCTBUIN HAJ MHOTOUYJICHAMU U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmate JMHENHBIE, KBAJIpPAaTHBIE YPAaBHEHUS U PALMOHAJIbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBIeHUH (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUM PEIICHUS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoit
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJTYYEHHBIN PE3YIIbTAaT.

[IpuMEHATH CBOMCTBA YUCIOBBIX HEPABEHCTB /1JIsl CPABHEHU S, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)ueCcKyIo
WJUTFOCTPALAIO0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMOIB30BaTh (PYHKIIMOHAILHBIE TIOHSATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMPEACNATh 3HaUYeHHE (YHKIUHU TIO0 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, oIHCBIBATH CBOICTBA YHCIOBOI (GYHKINHA
o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCsS TIOIYyYUT CIICAYIOIIHNE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BrimonHITh apudMeTrudeckue JeHCTBUS C palliOHATBHBIMUA YHCIIAMH, COUETas
YCTHBIE U MHUChMEHHBIC MPUEMBI, BBINOJIHATh BBIYMCICHUS C UpPpalMOHATbLHBIMU
YUCIIaAMU.

HaxoauTe 3HaueHust CTENEHEH ¢ IeIbIMU MTOKa3aTeIIMU U KOPHEH, BBIUNCIIATH
3HAUYEHUS] YUCIOBBIX BHIPAKECHU.

OKpyrJisiTh EUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEPABEHCTBA

Pemnars nuHelHbIe ¥ KBaIpaTHBIC YPaBHEHUS, YPAaBHEHHUSI, CBOISIINECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JTUHEWHBIX YpPaBHEHUU C JABYMsI TEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YPABHEHUE HE SIBISCTCS JTMHEHHBIM.

PemaTte TEKCTOBBIE 3amadyuM aidreOpamdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJIU CUCTEMBI JIBYyX YPaBHEHUH C IBYMsS NIEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/icTaBleHni (yCTaHaBIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTEMa YpaBHEHUMW pELICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemars nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM MPSAMOM, 3alMChIBATh PELIEHUE C IOMOILBIO
CHUMBOJIOB.

Pemmatp  cucteMbl  NTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUU PA3IUYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBate (QyHKIIMM U3y4eHHBIX BHIO0B. [loka3piBaTh cxemMaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKLMI U3 peabHOM KU3HU, (PU3UKU, TEOMETPUHU.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO POTPECCUN MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHCIIE 3a/la4u U3 PeabHOM JKU3HU (C UCIOJIb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmmuecTBO yacos
HaumenoBaHue pa3jgesioB U TeM JuleKTpOHHBIE (LM (POBLIE)
Ne n/m Becer  KonTpoubHble IpakTnyeck
MporpamMmbl o0pa3oBaTeJibHbIE pecypchl
o padoTsI ue padboThl
1 [ToBTOpeHwHe 4 0 https://myschool.edu.ru/
bubmuorexa LIOK
2 Uwncna u Beraucienns. KBaapaTHbsie KOpHA 17 1 https://m.edsoo.ru/7f417af8
3 Uucna u Beruucienus. CTEneHb ¢ IelIbiM 9 1 bubmuorexa LIOK
TIIOKa3aTesieM https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BeipaxeHust. KBampaTHbIit 6 1 bubmmorexa [IOK
TPEXUICH https://m.edsoo.ru/7f417af8
Anre0pandecKue BBIPAKEHUSL. Bubnunoreka [IOK
5 17 1
AureGpandeckasi 1po0Ob https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBA. KBapaTHbIe Bubnunoreka [IOK
6 19 1
ypaBHEHHS https://m.edsoo.ru/7f417af8
7 VYpaBHeHus U HepaBeHCTBAa. CHCTEMBI 15 1 Bub6imoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmunorexa LIOK
8 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f417af8
butmmoreka [IOK
9 Dynxin. OCHOBHEIC MOHATHA ! 0 https://m.edsoo.ru/7f417af8
butmoreka [IOK
10 Dynicuimi. Hucsossie gy 1 1 https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
1 Hosroperne i obobuwerne 15 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0



https://myschool.edu.ru/
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbsie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
1 [ToBTOpeHue Kypca anreOpsl 3a 8 Ki1acc 4 0 https://myschool.edu.ru/
2 C 18 1 Bubnnoteka LOK
TENEeHb C pallMOHaIbHBIM MIOKa3aTeIeM https://m.edsoo.ru/7419d08
bu6mmoreka [IOK
1
3 Crenernas pyHki 18 https://m.edso0.ru/7f419d08
bubmuorexa [JOK
4 Hporpecct 20 1 https://m.edso0.ru/7f419d08
5 Monynb «Teopust BEpOSITHOCTH U 16 1 bubnnorexka [JOK
CTaTUCTUKA» https://m.eds00.ru/7f419d08
. bubnuotexa [JOK
0 CatysaiiHible BETHHHEI 18 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
! Muosectsa. Jlormia 14 1 https://m.edso0.ru/7f419d08
8 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS )8 1 bubnnoreka [JOK
3HAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O
i 136 7 0

[TPOI'PAMME



https://myschool.edu.ru/
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoxka Kourpoabnbie IIpakTnueckue p
n/n Bcero u3yuyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl

1 [ToBTOpenue. JleicTBus Ha 1 0

YHCIIaMHA

[ToBTOpenue. Pemenue ypaBHeHuii 1 0

[ToBropenue. JIuneitnast GyHKIH 1 0

[ToBTOpEHME 1 0

bubmmoteka IIOK
5 KBanpaTHblii KOpeHb U3 UKcia 1 0
AP p https://m.edso00.ru/7f42d452

5 [TonsiTHe 06 MppaLOHATIEHOM 1 0 bubnmnoreka HOK

qucie https://m.edsoo.ru/7f42eaaa
7 JlecsiTuuHbIe TPUOTMIKCHUS 1 0

UPPAIMOHATTLHBIX YHCEIT
8 JecsatTruunbie MPUOTMKEHUS 1 0

UPPAIMOHATEHBIX YHCETT
9 JleficTBUTENbHBIC YUCITa 1 0

CpaBHEHHE ICHCTBUTEIBHBIX
10 P 8 1 0

qucesn

CpaBHEHHE ICHCTBUTEIIBHBIX
11 P 8 1 0

qucesn

ApupMeTrniecKuil KBaapaTHBINI
12 pud ap 1 0

KOpEHb



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

13

VYpaBHeHue Buia x> = a

14 CaoiicTBa apu(PpMETHIECKUX bubnmnoreka HOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
15 CaolicTBa apupMeTUUECKUX bubmmoreka [JOK
KBaJ[paTHBIX KOPHEH https://m.eds00.ru/7f42d862
[IpeobpazoBanue YUCIOBBIX
16 BBIPAKEHUI, COAEPIKALINX buGnuorexa [IOK
p ’ p https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIC KOPHU
[Ipeobpa3zoBanue YUCTOBBIX
17 BEIpAKCHUH, COCPKAINX bubmorexa LOK
P » coleprattl https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[TpeoOpa3zoBaHue YUCIOBBIX
18 BBIPAKEHUI, COJIEPIKAIIUX bubnnorexa [JOK
p > coneprRatl https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
IIpeoOpa3oBaHue YUCIOBBIX
19 BLII) ancleHﬁ coepIKaInux bubnmorexa IOK
p > coneprRatit https://m.edso00.ru/7f42e262
KBaJIpaTHBIE KOPHU
20 O060011IeHNE TEMBI, ITOJATOTOBKA K
KOHTPOJIbHOM pabore
21 KonTponbhas padora Nel.
KBaaparHbie kopHH
22 CreneHs c IeNBIM ITOKa3aTeaeM bubnnorexa [JOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3aMuch Yucia.
93 Pa3mepbl 00bEKTOB OKPYKAIOIIETO bubnmnoreka [JOK

Mupa (OT AIEMEHTAPHBIX YACTHII JI0
KOCMHUYECKHX OOBEKTOR),

https://m.edso0.ru/7f436098



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

JUIMTEIBHOCTD IIPOLIECCOB B
OKpYXaroIleM MUpe

CBoiicTBa CTENEHH C IIETBIM

bub6nmoreka [IOK

24 II0Ka3aTeseM https://m.eds00.ru/7f435648
o5 CBoliCTBa CTEIICHHU C EIbIM bubnunoreka LIOK
IIOKa3areneM https://m.eds00.ru/7f435648
26 CBolicTBa CTEIICHH C IICIIBIM bubnuorexa [IOK
MOKa3aTeseM https://m.edso00.ru/7f435648
97 CBolicTBa CTEIICHH C IICIIBIM bubmuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f43599a
08 CBoiicTBa CTENEHU C 1IEJIBIM bubmmoreka [JOK
MOKa3aTeseM https://m.edsoo.ru/7f435ed6
29 O0600I11IeHNE TEMBI, ITOJATOTOBKA K
KOHTPOJIbHOM pabore
30 KonTposabnas padora Ne2. CteneHb
C IIeJIBIM TTOKa3aTeseM
31 KBanpatHblil TpéxuiieH
32 KBanpaThsiii TpéxuneH
33 PasnoxeHue kBagpaTHOro bubnmnoreka HOK
TPEXUJIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
34 Paznoxenue kBaipaTHOTO but6mmorexa [IOK
TpEXUJIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
35 O06o0menne Marepuana,
MOATOTOBKA K KOHTPOJIBHOU padboTe
KonTponbHas padora Ne3 mo
36 temaM "KBaspaTHbie KOpHHU. bubmmorexa LIOK

Crenenu. KBagpatHslii Tpexuien"

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

bubnunorexa LIOK

37 Anreo o
Airebpanieckai ipobe https://m.edsoo.ru/7f430382
JlomycTrMble 3HaYCHUS
38 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKue BhIPAKCHUS
JonycTtumMble 3HaUEHUS
39 MIEPEMEHHBIX, BXOJSIIHNX B
anreOpanvecKrue BEIPAKCHHS
40 OCHOBHOE CBOMCTBO bubmuoreka [{OK
anredpandecKoi qpoou https://m.edsoo.ru/7f4308e6
41 OCHOBHOE CBOMCTBO
anreOpanvecKoi 1poou
bubnunoreka LIOK
42 i
Coxpawenie apodei https://m.edsoo.ru/7f430a8a
bu6nmorexa LIOK
43 i
Coxpawenie apodei https://m.edsoo.ru/7f430f44
bu6nmorexa LIOK
44 i
Coxpauerne apobeit https://m.edsoo.ru/7f430f44
CnosxeHnuie, BEIYUTAHUE,
45 MHOKEHHE U JeJIEHUE Bubmorexa LIOK
4 8 . https://m.edsoo.ru/7f43128c
anredpanveckux apooeit
Crnoxennie, BEIYUTAHUE,
46 MHOKEHHE U JeJIEHUE Brbmrorexa [IOK
4 A . https://m.edso0.ru/7f4315c0
anreOpanyeckux Apooeit
CrnoxeHnue, BBIYNTAHUE,
but6mmorexa [IOK
47 YMHOXXEHHE U JIeTICHUE

anreOpanyeckux Apooeit

https://m.edsoo0.ru/7f4318c2



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

CrnoxeHue, BEIYUTAHUE,

48 MHOKEHHUE U NEJICHUE buGnuorexa [JOK
y A 5 https://m.eds00.ru/7f431a20
anreOpanvecKux apooei
IIpecobpa3zoBaHKe BEIpAKCHUM,
49 cop e >II<)a nx aiared I:mqecm/le buGnuorexa [JOK
AieprRatit P https://m.eds00.ru/7f43259¢
npodu
[TpeoOpa3zoBaHye BhIPAKCHHIH,
50 COZIEPKAIIUX AJIreOpandecKue bubnnorexa [JOK
Fleprall p https://m.edsoo.ru/7f432736
npobu
[TpeoOpa3zoBaHye BhIPAKCHHIH,
51 coleprKallnX ajareopanyeckKue Bubmiorexa OK
Aepratl p https://m.edsoo.ru/7f432736
Ipodu
O06o0menrue Marepuana,
52 MOATOTOBKA K KOHTPOJIbHOM
pabore.
53 KonTponsHnas pabora Ne4 o teme bubmmnoreka HOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36
bu6nmorexa LIOK
4 K
S Ba/IpATHOC ypaBHCEHHE https://m.edsoo.ru/7f42eela
55 Henonaoe xBagpaTtHOEe ypaBHEHNE bubnmorexa LOK
s yp https://m.edsoo.ru/7f42eela
56 Henonnoe xBagpaTHOe ypaBHEHHE bubmmorexa TOK
P yp https://m.edsoo.ru/7f42eela
57 dopmyna KOpHEW KBaIpaTHOTO bu6muoreka [JOK
ypaBHEHUs https://m.edso00.ru/7f42f158
58 dopmyina KOpHEeH KBaIpaTHOTO bubmuoreka [IOK

ypaBHEHUS

https://m.edsoo.ru/7f42f3f6



https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6

59 ®opmysa KOpHEH KBaIpaTHOTO Bu6muotexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnunorexa LIOK
60 Teopena Buera https://m.edsoo.ru/7f42fef0
bubnunoreka LIOK
o1 Teopewma Bitera https://m.eds00.ru/7f430076
62 Teopema Buera
63 Pewienne ypaBHeHuUM, CBOASAIIMXCA bubnuorexa [IOK
K KBaIpaTHbIM https://m.edsoo.ru/7f43c542
64 Pewienue ypaBHeHuUM, CBOASAIIMXCA bubnunoreka LIOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
65 Pemienue ypaBHeHUH, CBOIAIINXCS
K KBaJIpaTHBIM
66 [Tpocreiinme npoGHO- bubmuoteka [IOK
paluuoOHaIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328¢6
67 [Tpocreiinme npoGHO- bu6mmoteka [IOK
panyoHanbHble YPaBHEHHUS https://m.edsoo.ru/7f432b6e
Penrenne TeKCTOBEIX 3a7a4 C bubnmorexa LIOK
68 .
MMOMOUIBIO KBaJPAaTHBIX YPaBHCHUI https://m.edso0.ru/7f42f75c
69 Penrenne TeKCTOBEIX 3a4a4 C bubnunorexa LIOK
MIOMOUIBIO KBAJPATHBIX YPaBHEHUH https://m.edsoo.ru/7f42{8f6
70 Pemenne TeKCTOBBIX 3a/1a4 €
MOMOIIbIO KBaJIPAaTHBIX YpaBHEHUN
71 O06001eHre N3y4eHHON TEMBI,
MOATOTOBKA K KOHTPOJIBHOU padboTe
7 KonTtponsHast padora Ne5 o reme bu6muotexa [JOK

"KBagpaTHbie ypaBHeHUS"
y

https://m.edsoo.ru/7f4301f2



https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

73

JInHeitHOEe ypaBHEHUE C IBYMS
NEePEMEHHBIMH, ero rpaduk,
MPUMEPHI PEIlICHUs] ypaBHEHUH B
LEJBIX YUCIIax

74

JIuHeitHOEe ypaBHEHUE C IBYMS
NEpPEMEHHBIMH, €T0 Irpaduk,
IpPUMEPBI pellieHHs] ypaBHEHH B
LEJIBIX YUCIIax

75

JInHeliHOEe ypaBHEHME C 1BYMs
NEepEMEHHBIMH, €T0 IrpaduK,
IPUMEPHI pelIeHNs YpaBHEHHH B
LEJIBIX YUCIIax

76

77

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Pemenue cucrem 1ByX JIMHEHHBIX
YPaBHEHMH C IByMsI IE€pEMEHHBIMU

78

Pemenue cucreM ABYX JTMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

79

80

81

[Ipumepsl perieHus cucteM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IEPEMEHHBIMU

IIpuMepsl perieHus cucTeM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
IEPEMEHHBIMU

I'paduueckas uHTEpHIpETALIUSL
YPaBHEHUS C ABYMs IIEPEMEHHBIMU
Y CUCTEM JIMHEHHBIX YPAaBHEHUM C
JIBYMSI IIEPEMEHHBIMU

but6mmorexa [IOK
https://m.edsoo0.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6

I'paduueckas nuHTEpIIpETALIUSI
YpPaBHEHUS C IByMs IIEPEMEHHBIMU

bubnunoreka LIOK

82 Y CUCTEM JIMHEHWHBIX YPABHEHUI C https://m.edso00.ru/7f43d6d6
JBYMs IIEpEMEHHBIMU
83 Pemienne TeKCTOBBIX 3a11a4 C
IIOMOILBIO CUCTEM YPaBHEHUIN
84 Pemienne TekcToBBIX 3a/1a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI
85 Pemienne TekcToBBIX 3a/1a4 ©
IIOMOILBIO CUCTEM YPABHEHUMN
86 O000111eH1E TEMBI, ITOATOTOBKA K
KOHTPOJIbHOM pabore
KonTponbnas paborta Ne6 o teme
87 VYpaBHEHUS U HEPABEHCTBA.
CucreMsbl ypaBHEHU
88 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
89 HucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
90 HepaBeHCTBO ¢ 01HOI TepeMeHHON
o1 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
92 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmnoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edso00.ru/7f42c692
03 JIuneiiHble HEpABEHCTBA C OJHOU bubmuoreka [IOK
[IEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42c840
94 JInHeliHbIC HEPABEHCTBA C OHOU

[IEPEMEHHOM U UX PEILCHUE



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

95 Cuctembl TUHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOW NIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42ch88
96 CucTtembl TUHEHHBIX HEPABEHCTB C bubnmnoreka HOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cd2c
97 CucTembl TUHEHHBIX HEPABEHCTB C
OJIHOI IEpEMEHHOMN U UX PELICHHE
98 CucTeMbl TUHEWHBIX HEPABEHCTB C
OJHOM MIEPEMEHHOM U UX pElICHUE
N306paxkenue perieHus
99 JMHEWHOTO HEPAaBEHCTBA U MX bubmmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOH MPsIMOI
H3o06paxenue perieHus
100 JUHEHHOTO HEPaBEHCTBA U UX
CHUCTEM Ha YHMCIIOBOM IIPSIMOMN
N300paxkeHue penieHus
101 J'II/IHeIgHOFO He]faBeHCTBa U UX bubmorexa LOK
. . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOM MpsIMOI
102 [ToaroroBka Kk KOHTPOJIBHOMN
pabore
KonTponbnas padorta Ne7 no
103 temam "HepaBeHncrBa. CrctemMbl
ypaBHeHUH"
bubnunorexa LIOK
104 Honsrue (yriumn https://m.edso0o.ru/7f433c12
OO6nacTp ornpeneneHus u bubmuorexa [IOK
105 .
MHO>KECTBO 3HAUE€HUN (YHKIIUU https://m.edsoo.ru/7f433d84
106 Crioco0bI 3a1aHus PyHKIUI
107 I'paduk dysaxmm



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

CoiicTBa (pyHKINHU, UX

108
oToOpakeHHe Ha rpaduke
109 Urenue u nocTpoeHue rpauKoB
byHKIII
110 UreHue u mocTpoeHue rpadukoB
byHKIMHA
111 [Tpumeps! rpadukoB GpyHKIHH,
OTPKAIOIINUX PEATbHBIC TTPOIIECCHI
112 |« stpemy mpmommon—. BuSuorera LIOK
3ABHCHMOCTH, UX IpadHK1 https://m.edsoo.ru/7f434bbc
113 ['unepOomna
114 l'unep6ona
bu6nunorexa LIOK
115 Tpaduic dynicuun y = x* https://m.edSO(])_.[ru/7f4343e2
bubmmoreka IIOK
116 Tpaduic dynicuun y = x* https://m.edSO(I)_.Iru/7f434572
Oyukiun y =x2, y=x3,y =YX,y =
117 |x|};111{"p2(bnt¥e01<o,e);eme;{)1fle ? brbmmorexa LTOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHUU U CHCTEM ypaBHEHUH
118 Pemienne z’paBHCHI/Iﬁ U CUCTEM
YpaBHCHHIA
Oyarmuu Yy =X2, y = X3,y =YX,y =
119 |x|};]rp1:¢)wi/ec1<o:;eme;{ie ’ bubnmorexa LHOK
N . https://m.edsoo.ru/7f434eb4
YpaBHEHUU U CHCTEM ypaBHEHUH
120 O00011eHNE TEMEBI, TIOJATOTOBKA K

KOHTPOJILHOM paboTe



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

121

KonTtponsnast padora Ne§ o reme
dbyakuun. YucioBbie QyHKIIMHA

122

123

124

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o01mIeHne 3HaHU|

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 U 8 KIIaCCOB,
0000111eH1Ee 3HAHNI

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
METOJ/IOB KypCOB 7 U 8 KJIacCoB,
000011IeH1Ee 3HAHUI

bu6nmoreka [IOK
https://m.edsoo.ru/7f4371aa

bubnuoreka [{OK
https://m.edsoo.ru/7f43736¢

bubnunoreka LIOK
https://m.edsoo.ru/7f437510

125

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypcoB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUI

bubnunoreka LIOK
https://m.edsoo.ru/7f4376b4

126

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJ/IOB KypCOB 7 M 8 KJIacCOB,
000011IeHrEe 3HAHUI

127

128

129

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011IeH1Ee 3HAHWI

[ToBTOpEHNE OCHOBHBIX MOHATHIA U
METOJ/IOB KypCOB 7 U 8 KJ1acCOB,
000011IeH1E 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATHIA U
METOJIOB KypCOB 7 U 8 KJ1acCOB,
000011IeH1E 3HAHUI



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4

130

[ToBTOpEHME OCHOBHBIX MOHATHH U
METOJI0OB KypcOB 7 1 8 KJIacCOB,
000011IeHrEe 3HAHUI

131

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o01mIeHne 3HaHU|

132

133

134

[ToBTOpEHNE OCHOBHBIX MMOHATHH U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o01IeHne 3HaHU|

[ToBTOpEHHE OCHOBHBIX IMOHATHI U
METOJ/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHrEe 3HAHUI

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
METOJ/IOB KypCcOB 7 U 8 KJ1accoB,
000011IeH1Ee 3HAHUI

135

136

Hrorosas KOHTPOJIbHaA pa60Ta

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJ/IOB KypCcOB 7 U 8 KI1accoB,
000011IeH1E 3HAHUI

bubmmoteka IIOK
https://m.edsoo.ru/7f436b88

bubmmoreka IIOK
https://m.edsoo.ru/7f437858

OBILIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

136



https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tewa ypoka Bcero Kontpoabnsie  Ipakrueckue fl[3y‘leﬂl/lﬂ :)lﬁlc)l:lI;OBaTeanue
padoThI padoThI pecypeni
1 [ToBTOpeHue Kypca anreOpsl 3a 8 1 0
knacc. KBagpaTHbie KopHH
5 [ToBTOpeHME Kypca anreOpsl 3a 8 1 0
KJlacc. YpaBHEHUS
3 [ToBTOpeHME Kypca anreOpsl 3a 8 1 0
Kiacc. @yHKIusA
4 [ToBTOpeHue kypca anreOpsl 3a 8 1 0
knacc. HepaBencTna
Crenens ¢ palioOHATBHBIM
5 nokasateneMm. CTeneHs ¢ 1
HaTypaJIbHBIM TOKa3aTeleM
5 CreneHnsb ¢ HaTypaIbHBIM 1
rokaszaresem
Crenens C 11eJIbIM TOKa3aTeNeM 1
CTereHs ¢ IenbIM IToKa3aTeaeM
CreneHs C eTbIM MTOKa3aTeaeM 1
ApudpmeTrueckuii KOpeHb
10 HaTypaJbHOM creneHu. CBoCTBa 1 bubmiorex LIOK
https://m.edso00.ru/7f43bf66
apu(pMeTUYECKOro KOpHS
11 CgoiicTBa apuPMETHISCKOTO KOPHS 1
12 CgoiicTBa apuPMETHICCKOTO KOPHS 1 bubmmorexa [JOK

https://m.edsoo.ru/7f43c542



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

bubnunorexa LIOK

13 CaoiicTBa apuPMETHICCKOTO KOPHS 1 https://m.edsoo.ru/7f43c542
14 CreneHb ¢ palioOHaJIbHBIM 1
oka3aresem
15 Crenenb ¢ palliOHATbHBIM 1
rokaszaresem
16 Crenenb ¢ paloOHaIbHBIM 1 bubnnorexa [JOK
IIOKa3aTeseM https://m.edsoo.ru/7f43c3d0
17 Bo3BezneHue B creneHb YMCI0BOTO 1 Bbu6moteka [JOK
HEpPaBEHCTBA https://m.edso0.ru/7f43c3d0
18 Bo3BeneHue B cTeneHb YHCIOBOTO 1
HEpaBEHCTBA
19 Bo3BezeHue B cTeneHb YMCIOBOTO 1
HEpaBEHCTBA
20 Crenens ¢ palMoHaIbHBIM 1 bubnmnoreka HOK
nokasareneM. 00001IeHne 3HaHUH https://m.eds00.ru/7f43c9b6
21 Crenens ¢ paliiOHATBHBIM 1 bubnnorexa [JOK
nokasarejieM, 00001IeHre 3HAHUI https://m.edsoo.ru/7f43c9b6
KonTtponsHas padora Nel no reme
22 CTENEHb C PALIMOHAIBHBIM 1
rokazareseM
93 Crenennas ¢pynkuus. O6nacTb 1
orpeieneHust PyHKUUU
24 OO6nactp ornpeneneHus: GyHKIIUU 1
25 Ob6nactp omnpeneneHus: GyHKIUU 1
26 Bo3spacranne u yosiBanue QyHKIIUN 1
27 Bospacranue u yobiBanue GyHKIHH 1



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

28 YeTHOCTh ¥ HEYETHOCTH (PYHKIUH 1

29 YeTHOCTh M HEYETHOCTh (PYHKITUN 1

30 YeTHOCTh ¥ HEYETHOCTh (PYHKIHH 1

31 OyHKIMSA y=K/X 1

32 DyHKIUA y=K/X 1

33 OyHKIMSA y=K/X 1

34 HepaBencTBa u ypaBHeHus, 1
COZIepIKaIlie CTEIICHb

35 HepaseHnctBa u ypaBHeHus, 1
COZIepKaIIHE CTETICHb

36 HepaBencTBa n ypaBHeHus, 1
COJIepKaIIHe CTETICHb

37 HepaBeHnctBa u ypaBHeHus, 1
coJiepKalle CTerneHb

38 Ypok 006001IeH s 3HAHUI 1

39 [TonroroBka K KOHTPOJIBHON paboTe 1 ngsn;//l;f;(;?rouﬁ £43d0b4

40 KontponbHast padota Ne2 o reme 1
CTerneHHas QyHKIus

41 IIporpeccuu. Yucnosas 1
M0CJIeI0BATEIbHOCTD

42 [Iporpeccun. Yucnopas 1
MOCJIeIOBATEIEHOCTD

43 Apudmerndeckas Iporpeccust 1

44 Apudmernueckas mporpeccus

45 Apudmernueckas Iporpeccust 1



https://m.edsoo.ru/7f43d0b4

bubnunorexa LIOK

40 ApuueTiiecias porpecchs L https://m.edsoo.ru/7f43d0b4
47 Apudmerrdeckast Iporpeccus 1
48 CymMma N nepBbIX YIEHOB 1
apu(pMETHYECKON IPOTPeCcCuu
49 CyMMa N nepBbIX YJIEHOB 1
apu(pMeTHUeCKON Iporpeccuu
50 CymMma N nepBbIX YIEHOB 1
apu(pMeTHYECKON Iporpeccun
o1 I'eomeTpuueckas nmporpeccust 1
52 I'eomerpuueckas nmporpeccus 1
53 I'eomeTpuueckas mporpeccHs 1
54 I'eomeTprueckas nporpeccus 1
bubmmnoreka HOK
> F'eomerpirieciast mporpeccs L https://m.edsog)_.lru/7f43d23a
56 CyMMa N mepBBIX YJICHOB 1 bubmuoreka [IOK
r€OMETPUYECKON ITPOTPECCUH https://m.edsoo.ru/7f43d55a
57 CymMma N nepBbIX YJIEHOB 1
r€OMETPUYECKON ITPOTPECCUH
58 CyMMa N nepBbIX YJICHOB 1
reOMETPHUECKON POTrpeccuu
59 Ypok 00001IeH s 3HAHNH 1
50 Konrtponsnas padora Ne3 o teme 1
porpeccuu
61 Monyinp "Teopust BEpOSITHOCTH U 1
craructuka". CiryyaiiHble cOObITHA
62 CoObbiTHs 1



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

63

Tpeyronbnuk Ilackains

64 BepositHOCTh COOBITHS
Bu6muotexa [JOK
05 Bepostoct codbirhs https://m.edSO(])_.[ru/7f43ad5a
66 Pemrenre BeposTHOCTHBIX 337124 C bubmmoreka [JOK
MTOMOIIIbI0 KOMOMHATOPUKH https://m.edsoo.ru/7f43af08
67 Pemenue BeposITHOCTHBIX 3aja4 € Bbu6moteka [JOK
MTOMOIIHI0 KOMOHMHATOPUKH https://m.edsoo.ru/7f43af08
68 Crnosxenue 1 yMHOXKEHHUE bubnuoreka [IOK
BEPOATHOCTEMN https://m.edsoo.ru/7f43af08
69 Crnoxxenue u EIMHO)KGHI/IC
BEPOATHOCTEM
70 Cnoxenue u YMHO)KGHI/IC
BEpPOSITHOCTEH
71 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
79 OTHOCHUTENbHAS YaCcTOTa U 3aKOH bubmuorexa [IOK
OOJIBIINX YKCeT https://m.edsoo.ru/7f43b098
73 OTHOCHTENbHAS YaCTOTa U 3aKOH bubnuoreka [{OK
0O0JIBIINX YKCe https://m.edsoo.ru/7f43b21e
T Vpox obabmerms suar Mmoo TS5
75 Ypoxk 060011eHNS 3HAHU
76 Kontponsnas padora Ne 4 o teme
CrnyuaitHbie cOOBITUS
77 CrnydaiiHple BeTUYUHBL. TaOuIIbI
pacnpezeneHus
78 TaGnuue! pacrpeneneHus



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

79

Tloaurons! yacTot

FeHepaanaﬂ COBOKYIIHOCTb U

80 BbIOOpKa
81 LleHTpanbHbIC TCHICHIINHA
82 [lenTpanbHbIC TEHACHIIUN
83 LleHTpanbHbIC TCHICHIINHA
Bbu6moteka [JOK
84 Meper pasbpoca https://m.edsogru/7f43b098
85 Meps! pazbpoca
HcneiTanue. Ycnex u Heygayva.
86 Cepus uctipITaHU# 10 IEPBOTO bubmmorexa LIOK
https://m.edsoo.ru/7f43e6c6
ycrexa
HcneiTanue. Ycnex n Heygayva.
87 Cepus ucnbITaHUM 10 IEPBOTO bubmorexa LOK
https://m.edsoo.ru/7f43ab84
ycrmexa
Hcnbitanusa beprymm.
88 BeposiTHOCTH cOOBITHI B cepuu bubmorexa LOK
venbrTanit Beprymm https://m.edsoo.ru/7f4396¢6
89 Wcneitanus beprymmm
90 IIpakTuyeckas padora "Mcnbsitanus bubmuorexa [IOK
bepuyin" https://m.eds00.ru/7f439842
o1 [lonsATHE M MpUMEHEHNE 3aKOHA
OOJIBIINX YKCET
92 Ypok 00001IeH s 3HAHNIH
93 Ypok 0600111eHNs 3HAHUH.

[ToaroroBka Kk KOHTPOJILHOM paboTe



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842

KonrtponsHas padora Ne5 o reme

9 .
CrnyyaitHble BEJTHUNHBI
95 MHuoxecTBa. Jloruka
bu6nmoreka [IOK
% Mrrozwectsa https://m.edsoo.ru/7f4399b4
bu6nmoreka [IOK
o Beiciasbrpariis. Teopemst https://m.eds00.ru/7f439eb4
bubnuoreka [{OK
B .T
%8 PICKASHIBATITA L COpEME! https://m.edsoo.ru/7f43a03a
99 CrnenoBaHue U PaBHOCHIIBHOCTD buGnuorexa [IOK
A P https://m.edsoo.ru/7f43alac
bubnunoreka LIOK
100 (71en0Batie 1 pABHOCHIILHOCTS https://m.edsoo.ru/7f43a31e
bubmmoteka IIOK
101 ¥/PABHEHNE OKPYKHOCTH https://m.edso0.ru/7f43a526
102 YpaBHEHHE OKPYKHOCTU
103 VYpaBHeHHE MTPSIMO
104 VYpaBHEeHHE MpsIMOH
105 MHokecTBa TOUEK Ha
KOOPJMHATHOM TIOCKOCTH
106 MHoOXecTBa TOUSK Ha
KOOPJIUHATHON TUIOCKOCTH
107 Ypoxk 000011eHHs 3HaHUN 1
MIPE/ICTaBICHHS TBOPUECKHUX padoT
Kontponbnas padota Ne6 o teme
108
MmnoxectBa. Jloruka
109 [ToBTOpeHuEe, 0600IIeHNE 1

CHCTEMAaTH3allKs 3HaHUH. 3aIlHCh,



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

CpaBHEHME, ICHCTBHS C
JNEUCTBUTEIbHBIMU YHCIIAMU,
YHUCIIOBAs NpsMast

110

111

112

[ToBTOpeHUEe, 06001ICHNE 1
cucTeMaTu3auus 3HaHUI

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3als 3HAHWI

[ToBTOpEeHME, 0000IIEHNE 1
cUCTEMaTH3als 3HaHHH.
IIpoLeHThI, OTHOIICHHUS,
MIPOITOPLIUHT

113

[ToBTOpenue, 0600mIEHNE 1
CHCTEMAaTH3aLus 3HAHUIT

114

115

116

[ToBTOpenue, 0600IIEeHNE U
CHCTEMAaTH3aINsI 3HAaHUH

[ToBTOpeHue, 06001mIeHNE 1
cHCTEeMaTH3aIlHs 3HAHUM.
OxpyrieHue, IpuOIMKEHHUE,
OLICHKA

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3aIlus 3HaHU

117

[ToBTOpeHme, 0600mEeHNE U
cucTeMaTu3anus 3Hagui. Pemenne
TEKCTOBBIX 33]1a4 apU(PMETHISCKUM
CII0CO00M

but6mmorexa [IOK
https://m.edsoo.ru/7f443b12

118

[ToBTOpeHme, 0600mEeHNE U
cucTeMaTu3alus 3HaHui. Pemenne

bubnunorexa LIOK
https://m.edsoo.ru/7f443cd4



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4

TEKCTOBBIX 33J1a4 apU(PMETHICCKIM
crocoooM

119

[ToBTOpeHUE, 0600IICHNE 1
cUcTeMaTHu3aIus 3HaHuH. Penrenue
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0cO00M

bu6nmoreka [IOK
https://m.edsoo.ru/7f443fea

120

121

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3als 3HAHWI

122

[ToBTOpenue, 0600mIEHNE 1
cucTeMaTu3alus 3HaHH.
[IpeobOpazoBanue anredpanyecKux
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHUSI

bubnunoreka LIOK
https://m.edsoo.ru/7f4441ca

123

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH.
[TpeoOpazoBanue anredbpanyecKux
BBIPXKEHUH, TOMYCTHUMbIE 3HAYCHHUSI

bubmmoteka IIOK
https://m.edsoo.ru/7f444364

124

[ToBTOpenue, 06o0IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH.
[IpeobOpazoBanme anredbpanyecKux
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS

bu6nunorexa LIOK
https://m.edsoo.ru/7f4446f2

125

126

[ToBTOpEeHUEe, 06001IIEHNE 1
cHCTEMaTH3aINsI 3HAaHUH.
[IpeobpazoBanme anredbpanyecKux
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS

[ToBTOpeHmE, 0600MICHNE 1
cUucTeMaTu3alus 3HaHUN

bubnunorexa LIOK
https://m.edsoo.ru/7f444a94



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94

127

[ToBTOpeHUE, 0600IICHNE 1

cucremaTtusanus 3Hanuil. DyHkuumu:

MOCTPOCHHE, CBOMCTBA N3YYCHHBIX
byHKIMHA

bubnunoreka LIOK
https://m.edsoo.ru/7f444c56

128

[ToBTOpeHUE, 0600MICHNE 1

cucremaTtusanus 3Hanuii. OyHkuuu:

MOCTPOCHHE, CBOMCTBA N3YYCHHBIX
byHKIUH

bubnunoreka LIOK
https://m.edsoo.ru/7f444144

129

130

131

[ToBTOpenue, 0600mIEHNE 1
cUcTeMaTu3alus 3HaHUI

[ToBTOpEeHME, 0000IIEHNE 1

CHUCTEMAaTHU3al i 3HAHWM. (DYHKI_II/II/IZ

IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMIA

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHU

bubmuoreka [IOK
https://m.edsoo.ru/7f44516a

132

[ToBTOpenue, 0600IIEHNE U

CHCTeMaTHu3alus 3HaHUH. qDYHKI_II/II/IZ

MIOCTPOEHHE, CBOMCTBA N3YUYEHHBIX
byHKIUH

bubmmoreka IIOK
https://m.edsoo.ru/7f4452¢e6

133

[ToBTOpenue, 0600mEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
I'padmueckoe pemienue ypaBHEeHUH
U UX CUCTEM

but6mmorexa [IOK
https://m.edsoo.ru/7f445516

134

[ToBTOpeHme, 0600mEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
I'paduaeckoe perneHne ypaBHEHHI
U UX CUCTEM



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

135 HToroBast KOHTpOJIbHAs paboTa 1
136 O606HvleHI/Ie A CUCTEMATU3ALU 1
3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anre6pa, 7 kinacc/ Konsarun FO.M., TkaueBa M.B., ®egoposa H.E. u apyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» AnreOpa, 8 kinacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Anre6pa, 9 knacc/ Komsarun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AKI_[I/IOHepHOG O6HICCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HarJsiJHbIC Ta6HI/IHBI, MCTOOUYCCKHEC Iocooust

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://myschool.edu.ru/
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Baarumiick 2023 - 2024



MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
UX pOJIM B 00pa3oBaHUM, HEOOXOJUMOM Ka)XXAOMY 4YesIoBeKYy. Bo3pacraer umcio
npodeccuit, Mpu OBIaIEHUN KOTOPBIMU TpeOyeTcst XopoIasi 6a30Basi MOJArOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl MIPOIOJKEHHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodecCHOHANIbHON Kapbephl.

Kaxx11p1i1 4enoBek NOCTOSIHHO MMPUHUMAET PEIICHHs] HA OCHOBE UMEIOIINXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHYOPMAITUU HEOOXOAUMO B TOM YHCJIE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyuaronuxcs GyHKIIMOHATIBHYIO TPAMOTHOCTbD, BKITIOUYAIOIIYIO B c€0sl B Ka4eCTBE
HEOTHEMJIEMOM  COCTABIISIIONICH  yMEHHWE BOCIPUHUMATh W KPUTUYECKHU
aHAIIM3UPOBATh HHPOPMAITUIO, IPEICTABICHHYIO B PAa3UYHBIX (popMax, MOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTUX pPEAIbHBIX IMPOIIECCOB W 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IPHUHIIUIIAMHU cOOpa, aHaIu3a u
NPECTaBICHUS JaHHBIX W3 Pa3iHuHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuobIaeT oOyyaroumxcs K OOILECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHu3aludu mepedopa M mojcuéra yucia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHmaamMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
obOnacTu MHPOPMATUKH W TUGPPOBBIX TEXHOJOTHH. [Ipy M3ydeHWH CTaTUCTUKH U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OO0YyJarolMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCs MOHUMAaHUE POJIHU
CTaTUCTUKU KaK UCTOYHUKA COIMAIbHO 3HAYMMON WH(GOPMAIIUHU U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

B cooTBeTCcTBHM C TaHHBIMHU LIETSIMU B CTPYKTYPE MPOTPaMMBbI y4eOHOTO Kypca
«BepoATHOCTh W CTAaTUCTUKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIIEICHBI
CIeyIONUe CoAepkKaTeabHO-MeToandeckue auHuu: «lIpencraBienne NaHHBIX U
ONMcaTeNbHAs CTaTHCTHUKA», «BeposaTHOCTBY, «DIeMEHThl KOMOWHATOPUKH,
«BBenenue B Teoputo rpadoBy.

Conepxanue muann «lIpencraBieHre NaHHBIX W OMKCATEIbHAS CTATHCTHKA
CIIY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB padOTHI ¢ MH(MOpPMAIUEH: OT YTCHHUS
¥ MHTEpHpeTanuu uH(popMaIu, IpeIcTaBICHHON B TaOnHIax, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHaIM3a JaHHBIX C HMCIOJIb30BAaHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHUK CPEIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaromnifecss yd4aTcsi CUMTHIBATb W HMHTEPIPETUPOBATH AHHBIC, BBIJBUTATH,



apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEUIINE THUIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIMSHHEC Ha
paccMaTprUBaeMbI€ BEJIMYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
M3y4YE€HUsS TEOPUH BEPOSTHOCTEW. bonplioe 3HAUYEHME HWMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTENIIMMU METOIAMU BBIYMCIICHUS BEPOSITHOCTEN B CITy4YalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMH HCXOJAMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMH CTaBUTh U pEIIaTh OOJiee CIOXKHBbIE 3a7aud. B ydeOHbId Kypce
BXOJSAT HAYAJIbHbIE MPEACTABICHUA O CIy4YalHBIX BEIMYMHAX W HMX YHCIOBBIX
XapaKTEePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALUSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PEUICHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3naenbl: «[IpencraBiieHne JaHHBIX U ONKUCATENIbHAS CTATUCTUKAY,
«BeposTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

Ha uzyueHnue yueOHOro kypca «BeposiTHOCTh U CTaTHCTHKa» OTBoAUTCS 34
yaca: B 8 kiacce — 34 yaca (1 ygac B Hegento), B 9 kiacce — monynb «Teopus
BEPOSITHOCTU U CTATUCTUKI BXOJIUT B MOAYJh «AJreOpar



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

[IpencraBienne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, DJIEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuuu Haj
MHO’KECTBaMU: 00bEIMHEHHUE, IEpeceUeHre, 1onoaHeHre. CBOMCTBA onepaluii HaJ
MHOXXECTBAMHU:  IEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEICIUTENBHOE,
BKIIOUEHUs. Mcnonap30BaHHE TIpapUUEcKOro MPEICTAaBICHUS MHOXECTB I
ONMCAaHUs PEATIbHBIX IPOLIECCOB U SIBJIICHUM, IPHU PELICHUHN 3aa4.

M3mepeHne paccenBaHMs NAaHHBIX. J(ACIIepcus M CTaHJAPTHOE OTKIOHEHME
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

DJieMEHTapHble COOBITUS chaydailHoro ombiTa. Ciy4yaliHble COOBITHS.
BepositHoctTrt  coObIThii. OnbBITBL ¢ PaBHOBO3MOMKHBIMU  3JI€MEHTapHBIMU
coObITusiMU. CiryyaliHblil BBIOOp. CBsI3b MEXIAy MajJOBEPOSATHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€PEBbEB: EAMHCTBEHHOCTB ITyTH, CYIIECTBOBAHUE BUCAYEH
BEPUIMHBI, CBSA3b MEKY YUCIOM BEPIIMH U 4HUCiIOM pédep. IIpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[TpotuBononoxuele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHrue coObiTuii. HecoBmecTHpie  coObiTus. @dopmyna  crnokeHus
BEPOSITHOCTEW. YCIIOBHAas BEpOATHOCTh. [IpaBuino ymHOxeHus. HesaBucumsblie
coObrTus. IlpencraBnenue skcrepuMeHTa B BUJEe JAepeBa. Pelienue 3amad Ha
HaxO0XXJIECHUE BEPOSATHOCTEH C MOMOIIBIO JAEPEBA CIyYaHOTO JKCIEPUMEHTA,
nuarpamm Jitiepa.

9 KIIACC

[IpencraBienne JaHHBIX B BUAE TalnMi, AuarpamM, TIpaduKoB,
MHTEpIIpeTalys JaHHbIX. YTeHHE U MOCTpOoeHUe TabJNLl, AUarpaMm, rpauKoB 1o
peaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. Coyetanus U 4uciio couetanuil. TpeyroibHUK
[Tackains. Pemenue 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpudeckass BepoATHOCTh. CiydailHbIA BBIOOp TOYKM W3 (UTYPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYT'U OKPYKHOCTH.

HcnbiTanne. Ycenex u Heyaada. Cepust uCnbITaHUM 10 nepBoro ycrnexa. Cepus
ucneiTanuii bepuymiu. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyiu.

CnyvaiiHasi BEJIMYMHA W pPacHpeeliCeHUE BEpPOSATHOCTEH. MaremaTtuueckoe
oxumanue u gucnepcus. [Ipumepsl  MaTeMaTM4ecKOro  OXKUAAHUSA KAk
TEOPETUYECKOIO0 CPEIHEr0 3HAYEHUs BEJIIMYMHBI. MareMaTndeckoe OXWIAHHUE U



JUCTIEPCHS] CIYYaMHOW BEJMYUHBI «YHUCIO YCHEXOB B CEPUM HCHBITAHUU
bepnaymnmy.

[Tonsitne o 3akoHe OonbIIMX yuced. M3MepeHne BepOsSTHOCTEW C TMTOMOIIBIO
qacTOT. PoJib 1 3HaueHHEe 3aKOHA OOJIBIIIMX YKCEI B MPUPOE U OOIIECTRE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOTI O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

1) naTpuoTHYecKoe BOCIMTAHUE:

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

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PeaIu3alydu €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BAaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEH JKU3HU I YCHEIIHOW NpodeccHoHanbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHbBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMaTUYECKOW KyJIbTYpOW Kak CPeJCTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
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(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJIOTMYECKUX MPpoOJieM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTUX JOJIeH, MpuoOpeTarb B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JC(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

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



BBEISIBIIATH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIIbCKUM MHCTPYMEHT I1O3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

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

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

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a1a4H;

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

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

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

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

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



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUSI MO XOJYy PEILICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMBbl, perraeMoi 3a7aun, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE HA TOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEICTABIATh PE3YIbTaThl PEIICHUS 337a41, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJIb COBMECTHOM NEATEIIBHOCTH, IUIAHUPOBATh OPTraHHU3aLIUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBIOIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

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, AMOIMOHAJbHbIA HHTEJLJIEKT:

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

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

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



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 8 kiacce oOydarOmIMIiCS TOJYYHT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

W3Bnekats u mpeoOpa3oBbIBaTh WH(GOpPMAIMIO, TMPEICTABICHHYIO B BHJE
TabNuI, AUarpaMm, rpaduKoB, MPEICTaBIATh JaHHBIC B BUAE TAOJMIl, AUArPaMM,
rpaduKoB.

OnucelBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IIOKA3aTeNel: CPEeIHUX
3HAYEHUN U Mep pacceuBaHus (pa3max, JUCIIEPCHs U CTAHIapPTHOE OTKIIOHEHUE).

HaxoauTpk 4acTOThl YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITUH, B TOM YHUCIIE IO
pe3yabTaTaM U3MEPEeHU 1 HAOIIOACHU.

HaxonuTb BEpOSATHOCTU CIy4ailHBIX COOBITUM B OMNBITAaX, 3HAs BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM UYHCIE B OMbITaX C PaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpauyeckue MOJEIH: AEPEBO CIY4alHOTO 3KCIEPUMEHTA,
JarpaMMBbl DWIiepa, YuCciaoBas mpsmasi.

OnepupoBaTh MOHATUSIMH: MHOECTBO, IOAMHOKECTBO,  BBINIOJIHATH
omepalyy HajJ MHOXECTBaAaMHM: OObEIUHEHHE, NEpeceyeHue, JIOIOJIHEHUE,
MIEPEYUCIATD AJIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb30BaTh rpaduueckoe NpeacTaBICHUE MHOKECTB U CBA3EH MEXKy HUMHU
JUISL OTIMCAHMS MPOLIECCOB U SIBJIECHUN, B TOM YUCJIE IIPU PELICHUH 3aJa4 U3 APYTUX
y4€OHBIX MPEAMETOB U KypCOB.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCs TIOIYyYUT CIICAYIOIIHNE
IIPEAMETHBIE PE3YIIBTATHI:

N3Bnekats 1 mpeoOdpa3zoBbIBaTh MHPOPMAIIUIO, PE/ICTABICHHYIO B PA3IUYHBIX
WMCTOYHUKAX B BHUJIE TaOJIHII, [UarpamMm, rpadukoB, MPEACTABIATH JIAaHHBIC B BUJIC
Ta0JIHII, TUarpaMm, rpauKoB.

PemaTe 3amaunM OpraHu30BaHHBIM TNEpeOOPOM BApHUAHTOB, a TaKXKeE C
UCII0JIb30BAHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XapPaKTEPUCTUKU U1 MACCHBOB YHCIIOBBIX
JTaHHBIX, B TOM YUCJIE CPEITHUE 3HAUEHUSI U MEPBI PACCEUBAHUS.

HaxonuTth 4acTOThl 3HAYEHU M YaCTOTHI COOBITHSI, B TOM YHUCJE TOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHUCJIE€ B OMbBITaX C PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMH COOBITHUSMH, B CEPUSIX
VCTIBITAHUU JI0 TIEPBOTO YCII€XA, B CEPUAX UCIIBITAHUN bepHyIun.

NmeTs mnpencrtaBiieHWE O CIy4YalHOM BEJIMYMHE U O pacnpeacsieHUuU
BEPOSITHOCTEN.



Hmerp mpencTaBieHWE O 3aKOHE OOJNBIIMX YHCET KaK O TPOSBICHUH
3aKOHOMEPHOCTH B CIIy9allHOW M3MEHUMBOCTH U O POJIH 3aKOHA OOJIBIIMX YHCET B
pUpoJie U 00IIeCTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
! Hostopetiite kypea 7 kacca 4 0 1 https://m.edso0.ru/7f417fb2
5 OnmcarenpHas cTaTucTuka. PaccemBanme 4 0 1 bubmuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 0 ! https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHS 6 1 1 https://m.edsoo.ru/7f417f62
bu6mmoreka [IOK
> Beejierme B TeopHio rpagos 4 0 1 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysaliseie coObITHA 8 1 1 https://m.edsoo.ru/7f417fb2
. bu6mmorexa [IOK
7 O0001enue, cucTeMaTH3alusa 3HaHUH 4 1 1 httns://m.edsoo.ru/7i417f62
OBHIEE KOJIMYECTBO YACOB I10 34 3 7

I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2







HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
1 [IpencraBienre TaHHBIX. 1 0 0 bubanorexa [JOK
OnucarenpHas CTaTUCTUKA https://m.eds00.ru/863f029
5 CrnyuaiiHast U3MEHYUBOCTD. 1 0 0 Bbu6moteka [JOK
Cpennue yncnoBoro Habopa https://m.eds00.ru/863f03fc
3 Cnyuaitasie coobiTUsA. BepostHocTn 1 0 0 bubmmoreka [JOK
Y 4aCTOTHI https://m.eds00.ru/863f0578
Kiaccuueckue moaenu reopuun
4 BEPOSATHOCTEI: MOHETA U UTPaIbHAS 1 0 1 bubmmorexa [JOK
P ' P https://m.eds00.ru/863f076c
KOCTh
bu6nmorexa LIOK
> Oriconeris 1 0 0 https://m.edsoo.ru/863f0a50
bu6nmorexa LIOK
6 Jlucniepens SHCI0BOrO Hadopa 1 0 0 https://m.eds00.ru/863f0a50
7 CraHgapTHOE OTKIOHEHUE 1 0 1 bubmuorexa [IOK
YUCI0BOTO Habopa https://m.edso00.ru/863f0bfe
bubnunorexa LIOK
8 1 0 0
JlarpamMBI paceeHBaHHs https://m.eds00.ru/863f0ea6
9 MHO0XeCTBO, ITOIMHOXKECTBO 1 0 0 bubmorexa LIOK

https://m.eds00.ru/863f1180
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Ornepanuu HaJ MHOKECTBAMM:

10 00BEIMHEHNE, IIEPECECUCHUE Bubmorexa LIOK
A > 1eP : https://m.eds00.ru/863f143¢
JIOIIOJTHEHUE
CaoiicTBa onepanuii HaJl

1 MHOKECTBAMU: NIEPEMECTUTENHHOE, bubmmoreka [JOK
couyeTaTelIbHOe, https://m.edsoo.ru/863f1784
pacipenenuTeIbHOE, BKIIOUCHHUS

12 I'paduueckoe npencrapnenue bubnuoreka [IOK
MHOKECTB https://m.edso0.ru/863f198c

13 KoHTposbHas pabota 1mo Temam
"Cratuctuka. Muoxecrtna"

14 DneMeHTapHBIC COOBITHS. bubmmoreka [JOK
Crnyyaiinble COOBITUS https://m.edsoo.ru/863f1dec
bnaronpusrcTts ue

15 aneMeHI;a HBIE zz)O(SIfITHﬂ Bubmnorexa HOK

P o https://m.edsoo.ru/863f1dec
BepositHocTu coObITHI
bnaronpusrcrByrone
16 BHCMCHI;a HEIE ZO6IJ:1TI/I${ Bubmnorexa HOK
P o https://m.eds00.ru/863f1f72
BepositHocTu coObITHI
OMBITHI ¢ PABHOBO3MOXXHBIMU
17 3JIEMEHTAPHBIMU COOBITUSAMU Bubmiorexa IJOK
. pv ' https://m.edso00.ru/863f21ca
CrnyualtHblii BEIOOD
OMBITH ¢ PABHOBO3MOXXHBIMU
18 3JIEMEHTAPHBIMU COOBITUSAMU Bubmiorexa [JOK
. pv ' https://m.eds00.ru/863f21ca
CryualiHblii BEIOOD
[TpaxkTrueckas padota "ONBITHI C
bubnunoreka LIOK
19 PaBHOBO3MO>KHBIMU

3JIEMEHTAPHBIMUA COOBITUSIMH"

https://m.edso0.ru/863f235a



https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a

bubnunorexa LIOK

20 Jlepeso https://m.edsoo.ru/863f2ade
CBolicTBa JepeBa: €IUHCTBEHHOCTh
21 MyTH, CYIIIECTBOBAHNE BUCSIYCH bubmmoreka [JOK
BEPILUHBI, CBSA3b MEXY YHCIOM https://m.edsoo.ru/863f2bac
BEpILKH U YnciaoM péodep
bubnunoreka LIOK
22 Hpaniio ymHOMCHHS https://m.edsoo.ru/863f2cd8
bubmuoreka [IOK
23 Hpaniio ymHOMCHHS https://m.edso0o.ru/863f2e36
bubmuoreka [{OK
24 lporusononoxtoe codbrTne https://m.edsoo.ru/863f2f8a
25 Huarpamma Ditnepa. O0be1uHEeHNE bubnnoreka [JOK
U TIEpECeUCHHUE COOBITUIM https://m.edsoo.ru/863f3214
26 HecoBmectHbie coObiTHs. Dopmyna bubmuoreka [IOK
CJI0’KEHUSI BEPOATHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectnbie coObiTHsI. DopMyna bubnnorexa [JOK
CJI0’KEHUS BEPOSATHOCTEN https://m.eds00.ru/863f3764
[TpaBuiio yMHOKEHUS
28 BEPOATHOCTEN. Y CIIOBHAs bubmuoreka [IOK
BEpOATHOCTH. HezaBUCHMBIE https://m.eds00.ru/863f38ae
COOBITHS
[IpaBuio yMHOXKEHUS
29 BEPOATHOCTEN. Y CIIOBHAs bubmuorexa [IOK
BEpOATHOCTH. HezaBUCHMBIE https://m.eds00.ru/863f3b06
COOBITHS
30 IIpencrasnenue ciry4aitHOro bubnuorexa [IOK

9KCIICPUMCHTA B BUAC ACPCBaA

https://m.edso0.ru/863f3cbe
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[Ipencrasnenue ciryd4aitHOro
bubnunoreka LIOK

31 IKCICPHMEHTA B BITIC 1CPCBA. 1 1 0 https://m.eds00.ru/863320

KonTponbnas pabota

IToBTOpEeHune, 0600IIECHHE.
BTOPEHH . bubnunoreka LIOK

32 IIpencraBieHne TaHHBIX. 1 0 0 https://m.eds00.ru/863f4128

OmnucarenpHas CTaTUCTUKA

bubmuoreka [{OK

33 [ToBTOpenue, o6o6menHue. ['padul 1 0 1 https://m.edsoo.ru/863f4312

KonTtponpsHas pabora mo Temam
34 "CiyyaiiHbIe COOBITHS. 1 1 0
BepositHocTs. ['padsr”

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34 3 7
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anrebpa, 9 kinacc/ Konsarun FO.M., TkaueBa M.B., ®egoposa H.E. u apyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

* Marematuka. BeposTHOCTh 1 cTaTucThKa: 7-9-€ Ki1acchl: 0a30BbIi YPOBEHB:
y4eOHUK: B 2 dacTsx, 7-9 kmaccel/ Beiconkumii U.P., SIlmenko U.B.; mox pen.

Amenko U.B., Akiimoneproe o6iectBo «M3marenscTBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

METOJUYECKUE TOCOOUsI, Y4eOHUK, TaOIUIIbI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/






