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IMosicHuTeILHAA 3aNIMCKA.

nporpaMma 1o aiarebpe s 9%, K1accoB COCTaBlIeHa B COOTBETCTBUM C TPEOOBAHMAMU
(benepasbHOro rocyAapCTBEHHOT0 00pPa30BaTENBHOTO CTAHIAPTa OCHOBHOTO OOIIETO
00pa3oBaHus, YTBEPXKICHHOTO MPUKa30oM MuHKCTEpCcTBa 00pa3oBanus U HayKu PD ot
17.12.2010 r. Ne 1897 (¢ usmenenusmu u pononuenusmu), POIT OO0 (yTBepkaeHHON
nprka3oM MuHuCTEpCTBa pocBemieHust Poccuiickoit peneparuu ot 18.05.2023 Ne370), a
TaKkKe OPHMEHTHPOBAHA HA IEIEBbIE IPHOPUTETHI chOpMYIUpOBanHHbIe B heepanbHoil paboueit
MporpamMme BOCIIHTaHus, heaepanibHOro nepedyHsi yueOHUKOB, PEKOMEHIOBAHHBIX HITH
JIOIYIICHHBIX K UCTIOIb30BaHUIO B 00pa30BaTEIHHOM IpoLiecce B 00pa30BaTEIbHBIX
yupexaenusx Ha 2023 — 2024 yaeOnsriii roj, yueoHoro miana MbOY Knerusackoit COLLT No2
um. ['epost Coetckoro Coro3a H.B. MoxaeBa Ha Tekyuii yueOHbIi rox (mpuka3 Ne 96 — O ot
30.08.2023 roma), B COOTBETCTBUH C TPEOOBAHUSAMHE K pE3yIbTaTaM OCHOBHOTO OOIIETO
o0pa3zoBaHus

Y4yeoHO-MeTOANYECKHI KOMILIEKT:

1. Aure6pa. 9 knacc — yueOHHK AJ19 0011e00pa30BaTEIbHBIX OpraHU3aIMi MO/ PeIaKIuei
C.A. TenskoBckoro, aBtopbl: HO.H.Makapsrue, H.I'. Munmokx, K.W. Hemkos,
C.b.CyBopoga, U3natenbctBo: M., «IIpocsemenue», 2019 r.

2. Jupmaktudeckue marepuansl. «Anrebpa. 9 xmacc.» FHO.H.Maxkapsrues, H.I'.Munmmoxk,
JL.b.KpaiineBa. M3natensctBo: M., «IIpocBemenne», 2011 r.

Henun 1 3aga4n u3yvyeHus: Kypca ajare0pbl.

Henn:

OBJIaJACBATh CUCTEMOM MaTeMaTHYECKUX 3HAHUU U YMGHHﬁ, HCO6XOI[I/IMI>IX AJi1 MPUMCHCHHUA B
HpaKTquCKOﬁ ACATCIIBHOCTHU, U3YYCHHA CMCKHBIX JUCHUIIINH, TPOAOJIKCHUS O6pa3OBaHI/I$[;
dbopMUpOBaTh HMHTEIUIEKTYalIbHOE pa3BUTHE, MHTEpPEC K MPEAMETYy «MaTeMaTHhKa», KauecTBa
JUYHOCTH, HEOOXOIMMBbIE YENIOBEKY JJsi TOJHOLIEHHOH >XM3HM B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MaTeMaTHYECKOU JOCATCIIBHOCTU. SCHOCTH M TOYHOCTHU MBICJIH, KPUTHYHOCTHU
MBIIIJICHUS, WHTYWIHWUH, JIOTHYCCKOI'O0 MBIIJICHHA, 3JICMCHTOB aJIl“OpI/ITMI/I‘IeCKOﬁ KYJbTYPHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHUN, CHOCOOHOCTH K MPEOJI0JICHUIO TPYIHOCTEH;

dbopMupoBaTh MpeAcTaBIeHUE 00 HIEAX U METOAaX MaTEeMaTHKU KaK YHUBEPCAIBLHOTO S3bIKa
HAayKHU U TEXHUKH, CPECACTBA MOACTITUPOBAHUA SIBJIEHUU U HpOIIeCCOB;

BOCIIMTBIBATb KYJIBTYPY JUYHOCTHU, OTHOIICHHA K MAaTCMATHKE KaK K 4YaCTH O6HIG‘~I€J'IOBC‘ICCKOI>1
KYJIBTYpbI, UTPAOIIEH 0COOYIO0 POIb B OOIIIECTBEHHOM Pa3BUTHH.

3apaun:

BBEJICHUE IIOHATUSA KBaJApPaTHOIO TPEXWICHA, KOPHS KBAAPATHOIO TPEXWICHAa, H3ydeHUe
(bopMyIIbI pa3iokKeHUs KBaJpaTHOIO TpeXwieHa Ha MHOXHTENH;

pacmMpeHue CBEACHMM O CBOMCTBaxX (YHKIMM, 3HAKOMCTBO CO CBOMCTBAMH M TpapuKoM
KBaJPaTUYHON (DYHKIIMM U CTENIEHHON (QyHKIUH;

cucremaruzanuss ¥ OOOOILIEHHE CBEACHUH O PELIEHUH LENbIX U JIpOOHBIX pPalMOHAJIBHBIX
YpaBHEHUH ¢ OJHOU NIEPEMEHHON

dbopMupoOBaHNE YMEHHUS pelllaTh KBaJlpaTHUHbIe HEPABEHCTBA,

OBJIAJICHUE HABBIKOM PEIIEHUs CUCTEM YPABHEHUMN C JBYMs IEPEMEHHBIMU,

BBEJICHUE IOHATUS HEPABEHCTBA C JABYMS NEPEMEHHBIMM W CHCTEMBI HEPABEHCTB C JBYMS
[IEPEMEHHBIMY;

BBEJICHHUE MOHATHUS NIOCIIEA0BATEIbHOCTH, apU(METHUECKON U T€OMETPUUYECKON MPOrpeccui;
BBEJICHUE 2JIEMEHTOB KOMOMHATOPHKHU U TEOPHU BEPOSTHOCTEH.



O0mas xapakTepucTHKa y4eOHOro npeamMera.

N3yuenne mpeamera «AnrebOpa» 9 kimacc» HampaBlIeHO Ha (OPMHUPOBAHHE Yy YYAIIUXCSA
MaTEeMaTUYeCKOro amnmapara Juisi peuieHus 3a7ad U3 pa3HbIX Pa3eioB MAaTEMAaTHUKH, CMEKHBIX
MIPEAMETOB, OKpPYXKalolleld peaabHOCTH. SI3BIK anreOphl MOTYEPKUBACT 3HAYECHUE MATEMAaTHKH
KaK sI3bIKA JUIsl IOCTPOCHUSI MAaTEMaTHUYECKUX MOJIEIEH MPOIECCOB U SBJICHUM peaJbHOTO MUPA.
B 3agaum wu3ydeHws anreOphl BXOAAT TakKKe pa3BUTHE aJITOPUTMUYECKOTO MBIIUICHHUS,
HEO0OXOMMOT0, B YaCTHOCTH, JJIs YCBOCHHS Kypca HH(DOPMATHKH, OBJAJCHHS HABBIKAMHU
JNEeTYKTUBHBIX paccyxneHuit. IIpeoOpazoBaHue CHMBOJBHBIX (OPM BHOCHUT CHEIU(DUUSCKHI
BKJIaJ] B pa3BUTHE BOOOPAXKEHUS YYAIUXCsl, KX CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.
Hpyroii BakHOU 3ajaueld M3ydeHUs anreOpel B 9 kiacce SBIACTCS IMOJIyYEHHE IIKOJIbHUKAMH
KOHKPETHBIX 3HAHUN O (DYHKIMAX KaK BaKHEHIICH MATEeMaTHYECKOW MOJIENH IS OMUCAHUS U
HCCJIC0OBaHUS Pa3HOOOpa3HBIX MPOIIECCOB, I (DOPMUPOBAHUS Y yUaAITUXCS MPEACTABICHUH O
POJIM MAaTEMATUKHU B PA3BUTUH [IUBUIIU3ALMH U KYJIbTYPBHI.

Paznen «BeposTHOCTh M CTAaTUCTHUKA» — 00s3aTEIbHBIA KOMIIOHEHT IIKOJIBHOTO O0Opa30BaHMUs,
YCHJIMBAIOIINK €ro TPHKJIAJHOC W MPAKTHYCCKOE 3HAYCHHE. DTOT Marepuay HEOOXOIHM,
Ipekae Bcero, g (GOpMUPOBaHUA Yy ydalmuxcs (yHKIIMOHAJIbHOW TPaMOTHOCTH — YMEHUS
BOCIIPUHUMATh W KPUTHYCCKH aHAJIM3UPOBATh HMH(OPMAIMIO, MPEJICTABICHHYIO B Pa3JIMYHBIX
dbopmax, MOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHX pEaJbHbIX 3aBUCHMOCTEH, IMPOU3BOINTH
MPOCTEHIINE BEPOSTHOCTHBIC pacu€Thl. M3ydeHrne 0oCHOB KOMOMHATOPUKH TIO3BOJIUT yUaIIeMYCs
OCYIIECTBIISITh PACCMOTPEHHUE CIy4yaeB, mepebop U MoACYET Yuclia BApUAHTOB, B TOM YHCIE B
MPOCTEHINNX MPHUKIAMHBIX 3aaadaxX. [Ipy M3ydeHUH CTATUCTHKU W BEPOSTHOCTH OOOTamIaroTCs
MPEJICTABICHUS O COBPEMEHHON KapTHHE MHUpa U METOJaX ero uccienoBaHusi, GhopMupyercs
MOHUMAHUE PpOJIM CTATUCTUKA KaK MCTOYHHMKA COIMAJIBHO 3HAYUMON uWHOpManuu u
3aKJI1aJIbIBAIOTCS OCHOBBI BEPOSITHOCTHOI'O MBIIILJICHHUS.

MecTo npeamera B yueOHOM IJIaHE

VYuyeOusblii maan obmeobpazoBatensHoro yupexaenus MBbOY Knerusuckoit COII No2
uM. I'epos Coserckoro Coro3a H.B.MoxaeBa Ha 3Tame OCHOBHOrO 00IIero o0pazoBaHUs
orBoauT 99 waca mns 00s3aTeNbHOTO M3YYeHUsS NpeaMera «Anredpa» B 9 kinacce mpeaMeTHOU
obnactu «Maremaruka u nHGopmaruka.» (34 B Hezenmo, 33 yueOHbIX Henenn)., 06e3 yuera [HA.



I[lnanupyempblie pe3yabTaThl H3YUYEHUS MPeIMeTa.
JInuHOCTHBIE, MeTanpeAMeTHbIE, MPeIMeTHbIE Pe3yJbTaThl
OCBOEHHS Y4e0OHOI0 NMmpeaMeTa.

JImunoctHbie. -DopMupoBaHHE OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTh M
CHOCOOHOCTH O0YYAOLINXCS K CAMOPA3BUTHIO U CAMOOOPA30BaHHUIO;

-OopMHUpOBaHKE LEJTOCTHOIO MHMPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOLLIECTBEHHOW MTPAKTHKHY,

-OopMupoBaHHE KOMMYHUKAaTUBHONW KOMIIETEHTHOCTHM B OOLIEHMH CO BCEMHU YYaCTHHKaMH
00pa3oBaTeNbHOTO Mpolecca, B 00pa30BaTeNIbHON, y4eOHO — HCCIIEAOBATENLCKOM M JIPYrux
BUJIAX JI€ATEIIHOCTH,

-YMeHue $5CHO, TOYHO, IPAMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M IHCBMEHHOW peuH,
[OHUMAaTh CMBICJ [TOCTABJICHHON 3aJjauu, BHICTpAaUBaTh apryMEHTALUIO, IPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEDHI,

-[IpencraBienne 0 MaTeMaTH4ECKO Hayke Kak cepe 4eraoBEeYeCKOH JesTeNbHOCTH, 00 3Tanax
€€ pa3BUTHs, O €€ 3HAUUMOCTH I Pa3BUTHUS LUBUIM3ALNH;

-KpuTHuHOCTH MBIIIICHUS,, YMEHUE pPaclO3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBaHMS,
OTJIMYATh TUIOTE3Y OT (aKTa,

-KpeaTuBHOCTb ~ MBINUIEHUS, HMHULMATHBA, HAXOMYMBOCTb, AaKTUBHOCTh IPU pPELICHUU
anreOpanvecKux 3ajad,;

-YMeHHe KOHTPOJIUPOBATh MIPOLIECC U pe3yIbTaT yueOHOM MaTeMaTH4eCcKoil 1esTebHOCTH;
MertanpeamerHble.

PeryasiTuBHBIE. -yMEHUE CAMOCTOSITEIbHO IUIAHUPOBATH MYTH JOCTHKEHMS LieJIel, OCO3HAaHHO
BBIOMpAaTh Hanbosee F3pPEKTUBHBIE CITIOCOOBI pelIeHUs YIeOHBIX U TI03HABaTENIbHBIX 3a/1a4;
-yMEHHE OCYIIECTBIATh KOHTPOJIb [0 pEe3yJbTaTy U CcHocoOy JAeHCTBUS Ha YpOBHE
MIPOM3BOJBLHOIO BHUMAHUS U BHOCUTh HEOOXO/IMMbIE KOPPEKTUBBI,

-yMEHHE a/IeKBaTHO OLICHWBATh MPAaBUIIBHOCTh WM OIIMOOYHOCTH BBINOJIHEHUS yueOHOI 3a1aun,
ee 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTHU €€ PELICHHUS;

-OCO3HAaHHOE BJIAJICHUE JIOTMYECKUMHU JIEHCTBUSAM M OIpeNeTeHUs] MOHITUH, 0000IIeHus,
YCTAQHOBJICHHsI aHAJIOTUM, KJIaCCU(PHUKAIIMA HA OCHOBE CaMOCTOSTENIbHOTO BbIOOpAa OCHOBAHUH U
KpUTEPUEB, YCTAHOBJICHUS CBSI3€EH;

-yMEHHUE YCTaHABIMBaTh MPUYMHHO-CIIEICTBEHHBIE CBA3HM, CTPOMUTH JIOTHYECKOE PAaCCYXICHHUE,
JienaTh yMO3akiroueHne (MHAYKTUBHOE, ISIyKTUBHOE U M0 aHAJIOTUHU) U BBIBOJIBI;

-yMEHHE CO037aBaTh, MPHUMEHATh W INPEOOpPa3OBBIBATH 3HAKOBO- CHMBOJIMYECKHE CpEICTBA,
MOJIETIN U CXEMBI JJIsl PEellIeHUs] y4eOHbIX U O3HABATENbHBIX 3a/1ad.

KoMMyHUKATHBHBIE. -yMEHHE OPIraHU30BBIBATH y4eOHOE COTPYIHMUYECTBO U COBMECTHYIO
JESTEIbHOCTh C YYUTENIEM U CBEPCTHUKAMHU: ONpEAeNsATh IIeNid, pacupeneneHue (yHKIUN U
poJsiel y4acTHHKOB, B3aUMOJAEHCTBHE M oOIIMe crnocoObl paboThl; yMeHHE paboTaTh B IpyIIie:
HaXOAUTh OOIIee pelleHne U pa3peliaTh KOHQIUKTHI HA OCHOBE COTJIaCOBAaHUA MO3ULIMN U ydeTa
UMHTEPECOB,; CIYIIATh MapTHepa; GOpPMyIUPOBATh, ApIYMEHTHPOBATh U OTCTanBaTh CBOE MHEHHUE,
VYuyamuecs Hay4aTcs:

-COTpYAHMYATh C TOBAPHUIIAMH IIPU BHINOJHEHUH 33aJJaHUIl B Mape. yCTaHaBIUBaTh OYEPETHOCTh

JIECUCTBHUI,

-OCYIIECTBIISITh B3aUMOIIPOBEPKY;

-00CyXJaTh COBMECTHOE pelieHue (Tpeliarath BapuaHThl, CPABHUBATH CIIOCOOBI BBIYMCIICHUS
WIN PEIICHUS 3a/1a4H);

-00BEIUHATH MOJTYYCHHBIC Pe3yIbTaThl (IPU pellleHMA KOMOMHATOPHBIX 33/1a4);



-3a71aBaTh BOIIPOCHI C IIEJIBIO MTOTYUCHUS HY)KHOU HH(OpMaIuu.

VYyamuecs nojsy4atr BO3MOKHOCTb HaYyUUThCS:

-YUHTHIBATh MHEHHE TMapTHEPA, AapryMEHTHPOBAHO KPUTHUKOBATH JOIMYIIEHHBIC OIIMOKH,
000CHOBBIBATH CBOE PEILICHHUE;

-BBITIOJIHATh CBOKO YacTh OOS3aHHOCTEW B XOJI¢ TPYNIOBOW padOThI, YYUTHIBAas OOMIMIA TUIaH
JICUCTBUIA U KOHEYHYIO 11€JIb;

-3a7laBaTh BOIPOCHI C IMEJbI0 TUIAHUPOBAHUS XOJa peUIeHUus 3aaaudd, (HOpMyJIHpPOBAHUS
MMO3HABATEJIBHBIX IICJICH B X0/I€ MPOSKTHOMN JCATEIHLHOCTH.

IMo3naBaTeabHbIe: -CHOPMUPOBAHHOCTH M pa3BUTHE Y4eOHOW M OOIICTIOIB30BATEIILCKOM
KOMIIETEHTHOCTH B 0O0JACTH  HCIMOJIB30BaHUS  HWH()OPMAIIMOHHO-KOMMYHHKAITHOHHBIX
texunosoruit ( UKT-KOMIETEeHTHOCTH);

-[IepBOHAYAJIbHBIC MIPEACTABICHHS 00 UAEAX M METOaX MaTeMaTHKK KaK YHHBEPCATbHOM SI3bIKE
HAYKU U TEXHHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBIICHUI U TIPOIIECCOB;

-MEHHE BHETh MATEMATHYECKYI0 3aJadyy B KOHTEKCTE MpPOOJIEMHON CHTyallud B JAPYTUX
JTUCHHUTUIMHAX, B OKPYIKArOIIEH KU3HU;

-yMEHHE HaXOJUTh B Pa3IMYHBIX HCTOYHHMKAX HH(MopManuio. HeoOXoauMyro s perieHHs
MaTeMaTHYECKUX MPOOJIeM, W TMPEJACTABIATh €€ B IMOHATHOW (opme; MpUHUMATh PEUICHHUE B
YCIIOBHUSIX HETOJIHOM U M30BITOYHOM, TOYHOW M BEPOSITHOCTHON MH(POPMAIHH;

YMeHHe MOHMMATh M KCIIOJb30BaTh MAaTEMaTHUECKHE CPEACTBA HAMIATHOCTH ( PHCYHKH,
YePTEKU, CXEMBbI U JIP.) U1 WUTIOCTPALIMH, HHTEPIIPETAIUH, apTYMEHTAIINH;

YMeHHe BBIABUraTh TUIIOTE3bI NPU PEIICHUM YYeOHBIX 3a7ad W MOHMMAaTh HEOOXOJUMOCTh HX
POBEPKH;

YMeHHe TPUMEHSTh UHIYKTUBHBIC U JICTYKTHBHBIC CIIOCOOBI PACCYKIACHUN, BUICTh PA3INIHbIC
CTpaTeruu pelieHus 3a1ad;

[ToHnMaHKUe CYNTHOCTH aArOPUTMHUYCCKUX MPEANUCAHUI U YMEHHUE IEHCTBOBATh B COOTBETCTBHU
C MPEIOKCHHBIM aJITOPHTMOM;

YMeHHE CaMOCTOSTEIBHO CTaBHUTh IEJIM, BBIOMPATh M CO3/aBaTh aJTOPUTMBI JUIS PCIICHHUS
y4eOHBIX MaTeMaTHIECKUX MpodIieMm;

YMeHHe TUTaHUPOBAaTh W OCYHISCTBIATH JCATEIBHOCTH, HANPABJICHHYIO Ha PpEIICHHE 3a/1ad
UCCIIEIOBATEIILCKOTO XapaKTepa.

IIpeamerHsle.

-ToyHO W TpaMOTHO BBIpAXKAThb CBOM MBICJIM B YCTHOM M IIMCBMEHHOW pE€YH, IPUMEHSA
MaTeMaTUYECKYI TEPMHHOJIOTHIO U CHMBOJIMKY, HCIOIB30BATh PA3IMYHBIC SI3bIKH MATEMATHKH (
CIIOBECHBIN, CHMBOJIMYECKUH, rpadUuecKkuii), OOOCHOBBIBATH CYXJICHHS, IPOBOIHUTH
KJIaccu(UKaIUIO, TI0OKa3bIBATh MATEMAaTHUECKUE YTBEP)KICHUS,

-Brnanenue 0a30BbIM NOHSTUWHBIM amnmapaToM: HMMEThb IPEACTaBICHHE O 4YHCIE, BiaJeHUE
CHUMBOJIBHBIM SI3bIKOM alreOpbl, 3HaHUE 3JIEMEHTapHBIX (YHKIMOHAIBHBIX 3aBUCUMOCTEH, UMETh
IIPEACTABICHUE O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHpPE M O PA3IMYHBIX
crnoco0ax MX HM3y4yeHHs, 00 OCOOEHHOCTSAX BBIBOJIOB M MPOTHO30B, HOCAIIMX BEPOSTHOCTHBIN
XapakTep;

-YMeHHe BBIIOIHATh anredpanyeckue npeodpazoBaHus pallMOHAIbHBIX BBIPAKECHUN, TPUMEHATh
UX JUIS petieHus ydeOHbIX MaTeMaTHUeCKUX 3aj1ad U 3aJ1a4, BOSHUKAIOIIMX B CMEXHBIX Y4eOHBIX
[IpeaAMETax;

-YMeHHe T0JIb30BaThCsl MaTeMaTH4YEeCKUMH (GOopMyJlaMH U CaMOCTOSITENIbHO COCTaBIISITh
(bopMysbl 3aBUCUMOCTEHl MEXIy BEJIMYMHAMH HA OCHOBE OOOOIIEHMS YACTHBIX CIy4aeB M
JKCIIEPUMEHTA,;

YMeHue pelaTh JMHEHHBIE U KBaJpaTHbIC YPABHEHUs U HEPABEHCTBA, a TAKXKE IPUBOJUMBIE K
HUM ypaBHEHHUS, HEPaBEHCTBA, CHCTEMbl, IPHUMEHATHb TrpapuuecKkue IMpeaCTaBICHUS s



pELICHUS. U UCCIEAOBAHUSA YPaBHEHUM, HEPABEHCTB, CUCTEM; IPUMEHSATH IOJYyYECHHBIE YMEHHUS
JUISL pEeLLIEHU 3a1a4 U3 MaTeMaTUKH, CMEXKHBIX [IPEAMETOB, IPAKTHKH;

-OBiafieHne cCUCTeMOr (YHKIIMOHATHHBIX MOHATHH. DYHKIIMOHAIBHBIM SI3bIKOM ¥ CHMBOJIHKOM,
yYMEHHE CTPOUTH Ipaduku (PyHKUMH, OMUCHIBATh UX CBOICTBA, UCIOJB30BATh (DYHKIIMOHAIBHO-
rpaduvecKkue MpeaCTaBICHHUS JJsl ONMCAaHMA M aHAIM3a MAaTEMaTWYeCKHX 3alad U peabHBIX
3aBUCUMOCTEN,;

-OBnajziecHue OCHOBHBIMH CIIOCOOAMHU TIPEACTABICHUS W aHAIW3a CTATUCTHYECKUX JaHHBIX,
YMEHHE pelllaTh 3aja4y Ha HAX0XK/IEHHUE YaCTOThl M BEPOSTHOCTHU CIIyYalHBIX COOBITHIA;

-YMeHue NpUMEHATh U3YyUYEHHBIC IIOHATHS, pe3YyIbTaThl U METO/BI IIPU PEILICHUH 3a4a4 U3
pa3IMYHBIX pa3JeioB Kypca, B TOM YKCIE 33/1a4, HE CBOJASIINXCS K HEMOCPEACTBEHHOMY
IIPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

B pe3ynbraTe u3yueHus anredpsl 00y4aromuics MOJYyYUT CIEAYIONINEe IpeIMeTHbIe
pe3yJbTaThl:

Yucia v BbIYUCICHUSA

CpaBHMBATh U yNOPSAA0YNUBATH PALMOHAIBHBIE U UPPALMOHAIbHBIC YUCIIA.

BremmonusaTe apudmeTrueckue NEHCTBUS C PallMOHAIBHBIMHU YHCIAMH, COYeTas YCTHbIC U
IIMCBMEHHBIE ITPUEMBI, BBIITOIHATH BEIYMCICHUS C HPPALMOHAIIBHBIMU YUCIIAMM.

Haxonuts 3HaueHUs cTeneHen ¢ LENbIMU MTOKA3aTEsIMU U KOPHEM, BBIYUCIIATh 3HAYCHHUS
YUCJIOBBIX BBIPAXKEHUN.

OKpyriiATh ACUCTBUTEIbHBIE YHCIIA, BBINOIHATH IMPUKHUAKY pe3yJibTaTa BBIUMCICHUH,
OLICHKY YHCJIOBBIX BBIPAKCHUM.

YpaBHeHHs M HEPABEHCTBA

Pewate nuHEiHBIE W KBaApaTHbIE YPAaBHEHUs, YPABHEHHUsSA, CBOISALIMECS K HUM,
npocTeiiiye ApoOHO-paluoHaNbHBIE YPaBHEHUS.

Pemate cucteMbl IByX JMHEHHBIX YPAaBHEHMH C JABYMs IIEPEMEHHBIMH M CHCTEMBI JABYX
YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE ABJISIETCS JIMHEHHBIM.

Pemarh TekcToBble 3amayM anreOpanyecKuM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI JIBYX YPABHEHHI C IBYMsI IEPEMEHHBIMH.

IIpoBOANTE MPOCTENIINE UCCIENOBAHNS YPAaBHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
NpUMEHEHHeM Tpaduyeckux mpeacTaBieHuid (ycTaHaBIUBAaTh, MMEET JIM YPaBHCHHE WIIH
CHCTEeMa ypaBHEHUIl PElIeHH s, €CITH UMEET, TO CKOJIBKO, U IpoYee).

Pemate nuHelMHble HEpaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)kaTb pELICHHUE
HEPaBEHCTB HA YUCJIOBOU NPSMOM, 3aIMCBIBATh PEIEHUE C ITOMOLIBI0 CUMBOJIOB.

Pemate cucTeMbl JIMHEHMHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB, BKJIIOYAIOLINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCJIOBOM MpPSIMOIA,
3aIIUCBIBATh PEIICHUE C TOMOILBI CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a4a4.

DOyHKUUHA

Pacnio3naBaTth GyHKIINN U3y4eHHBIX BUAOB. [loka3bIBaTh cXeMaTHUECKH PACTIOJIOKEHUE Ha

KOOPJIMHATHOM IIOCKOCTH rpadukoB GpyHKImiA Buaa: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHI KOA(PPHUIMEHTOB, ONMKCHIBATH CBOMCTBA
GyHKIUN.

Crpouth M M300pakaTh CXEeMATUUYECKU TpapUKH KBaJIPATUUHBIX (YHKIUI, ONUCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX rpaduKam.

Pacno3snaBaTh  KBagpaTWyHylo (yHKUIHIO 10  QopmyJsie, MNPUBOAUTH HPHUMEPHI
KBaJIpaTUUHBIX (PYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPUH.

YucnoBblie MOCIE10BATEIBLHOCTH U NPOrPeccHm



Pacnio3naBaTh apu(pMETHUECKYI0 U T€OMETPHUUECKYIO0 MPOTPECCHH MPU Pa3HbIX crocobax
3a/1aHusl.

BEBIMONMHATE BBIYUCIEHHUS C HMCIONB30BaHHEM (opMyd N-ro wieHa apudmMeTudeckor u
FeOMETPUYECKON MPOTPECCHil, CyMMbI IEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITIOCJICA0BATCIIbHOCTH TOYKaMH Ha KOOpI[I/IHaTHOfI IIJIOCKOCTH.

Copaeprxanue TeM y4e0HOIo Kypca.
1. Ksagpatuunast pyukuus (224).

Oynkuus. CroiicTBa Gpynkiuii. KBagpaTHsiii TpexuiieH. Pa3noxkeHne KBagpaTHOTO TpexuieHa Ha
muokuTenn. PyHKms y = ax? + bx + ¢, ee cBoiicTBa u rpaduk. CreneHnas QyHKIHS,
OcCHOBHaS I €Jb— PaCHIMUPHUTh CBEJICHHUS O CBOMCTBAaX (YHKIMH, O3HAKOMHUTH YJaIIUXCsI
CO CBOWCTBaMHM U IpaMKOM KBaJPaTUUHON (PYHKIIHH.

B nHavane TeMbl ccTeMaTH3UPYIOTCs CBEJCHUS O QYHKIUAX. [IOBTOPSIOTCS OCHOBHBIE TIOHSATHS:
(byHKLMS, apryMeHT, 001acTh onpeneneHus GyHKIUY, rpaduk. JJaroTcs moHATHS O BO3pacTaHUU
U yObIBaHUM (YHKIIMH, MPOMEXKYTKaxX 3HAKOIOCTOSHCTBA. Te€M caMbIM co3maercss 0asza Juis
YCBOCHMsI CBOMCTB KBaJpaTUYHOM M CTENEHHOM (yHKUMHA, a Tawke JUid JajdbHEHIIero
yriryoneHus (PyHKIIMOHAIBHBIX MPEAICTABICHUH MPH N3YYEHUH Kypca anreOpbl M Havyajl aHaJIN3a.
[ToaAroTOBUTENBHBIM IIaroM K M3YYEHHUIO CBOWCTB KBAJApPAaTHUYHON (YHKIUU SIBISETCS TaKxkKe
paccMOTpeHHE BOIIPOca O KBAJPaTHOM TPEXUIEHE U €ro KOPHSX, BbIJICICHNN KBaJipaTa JBy4JIeHa
U3 KBaIpaTHOT'O TPEXWIEHA, Pa3JI0KEHUHU KBAaIPATHOTO TPEXUYJIE€HA HA MHOKUTEIH.

V3yueHue KBagpaTHIHOM (YHKIMH HAYHHASTCS C PACCMOTPEHHs QYHKIHH y = ax’, ee CBOHCTB 1
ocoOeHHOCTeH Tpaduka, a TaKKe JPYTUX YacTHBIX BHUAOB KBAJIPATUYHOM (QYHKIMH —
dyrkmmity =ax’+b,y=a(x -1)°.DTH CBelCHWS WCIOIB3YIOTCS TNPH W3YYCHHH CBOWCTB
KBaJpaTU4HOW (yHKIMKM oOmero Buaa. BaxHo, 4TOObI ydamuecs HOHSUIM, 4YTO TIpaduk
GyHKIMHN y = ax® + bx + ¢ Moxer GbITh MOJIy4eH U3 rpapuka QyHKIUU y = ax® ¢ TTOMOIIBIO JBYX
MapajieNbHBIX  TepeHocoB. IlpueMsl mocTpoenns rpaduka ¢QyHKIMHY = ax’+bx +
¢ oTpa0aThIBalOTCSl Ha KOHKPETHBIX npumepax. [Ipu 3Tom ocoboe BHUMaHUE ClEIyeT YIEINUTh
(OPMHUPOBAHHUIO Yy YUALTUXCS YMEHUS YKa3bIBaTh KOOPJIMHATHI BEPUIMHBI 1apaloJibl, €€ OCh CHUM-
METpUH, HalpaBJIeHUE BETBEH Mapadobl.

[Tpr u3ydyeHuu STOH TeMbl JalbHEHIee pa3BUTHE MOIYy4aeT YMEHUE HaXOAUTh IO Tpapuky
POMEXYTKH BO3pacTaHus M yObIBaHUsS (YHKIUH, a TAKKE MPOMEXKYTKH, B KOTOPBIX (DYHKIUS
COXpaHsIET 3HaK.

Vuaryecsi 3HAKOMATCSA CO CBOMCTBAMHU CTeNeHHOM (QYHKIMM y = X' IPH 4ETHOM U HEYETHOM
HaTypaJIbHOM TIIOKa3aTese II. BBonuTcs NOHATHE KOpHS M-OM CTENEHW. YYalluecs OJIKHBI
MOHMMATh CMBICT 3armceil Buaa \-27, V81. OHHM MONy4aroT MPEICTABICHHE O HAXOXKICHHH
3HaYeHUH KOPHSA C MOMOUIBIO KAIbKYJIATOPA, IPUYEM BHIPAa0OTKAa COOTBETCTBYIOIINX YMEHUH He
TpeOyeTcs.

2.YpaBHeHUs M1 HEPABEHCTBA ¢ OIHOW NMepeMeHHOI (144).



OcHOBHas 11eJIb — CHUCTEMATH3UPOBATh U OOOOIIUTH CBEIEHHS O PEIICHUH IIETBIX U JAPOOHBIX
paIlMOHABHBIX YPAaBHEHHUU C OJTHOM TEpEeMEHHOM, C(hOPMHUPOBATh YMEHHUE PEIIaTh HEPABEHCTBA
Buja ax> + bx + ¢> O mwm ax> + bx + ¢ < O, re a # 0.

B 1ol Teme 3aBepiiiaeTcs M3y4eHUe palMoOHAIbHBIX YPABHEHUU C OJIHOM NepeMeHHOU. B cBsi3u
C 3THM TPOBOAMTCS HEKOTOpoe 00oOmieHne u yriayoienue cBeenuii 00 ypaBHeHUsX. BBoasaTcs
HNOHATHA LEJIOr0 pPAalMOHAJIBHOIO YPaBHEHMS M €r0 CTEICHHW. Y4alluecs 3HAKOMATCA C
pELICHUEM YPABHEHUM TPETbEM CTENEHM W YETBEPTOM CTEIEHU C IOMOILBIO Pa3JIOKEHUS Ha
MHOKUTEIM U BBEJCHHS BCIIOMOTaTEIIBHOM IEpEeMEHHOW. MeTox pellleHusl ypaBHEHUH ITyTeM
BBEJICHUS BCIIOMOIaTEJbHBIX IEPEMEHHBIX OyJEeT IIHMPOKO HUCIIOJIb30BATHCA B JAJbHEHUIIEM IpU
pELIEHUH TPUTOHOMETPUUYECKUX, JIOrapu(MUUECKUX JPYTUX BUJOB YPaBHEHUH.

PacmmmpsitoTcst  cBefeHMST O peIIeHUH JPOOHBIX pAIMOHAIBHBIX ypaBHEHHUH. Yyaruecs
3HAaKOMATCA ¢ HEKOTOPBIMU CIELIMAIBHBIMY TPUEMAMU PEILICHUS TAKUX YPABHEHHM.
DopMHUPOBAHKE YMEHHI PelaTh HEPABEHCTBA BHIA ax” + bx + ¢ > 0 mm ax’ + bx + ¢ <0, rae a
# 0, ocymecTBIIsIeTCs C OMOPOM Ha BBEACHHS O rpaduKe KBaApaTHYHOH QyHKIMH (HanpaBlieHUE
BETBEH 1MapadoIibl, €¢ PacloiIokKeHHe OTHOCUTEIBHO ocu OX).

VYyamuecss 3HaKOMATCS ¢ METOIOM MHTEPBAJIOB, C IIOMOIIBIO KOTOPOIO PEIIAIOTC HECIOXKHBIE
panuoHaIbHbIE HEPABEHCTRA.

3.YpaBHenus u HEepaBeHCTBA c ABYMSI nepeMeHHbiMu (174).
OcHoBHas 11€eJ1b: BbIpabOTaTh YMEHUE pEIlaTh MPOCTEHIINE CUCTEMBI, COAEpKAllUe YpaBHEHUE
BTOPOH CTENEHU C JIByMsl IIEPEMEHHOE M TEKCTOBBIE 3aJa4M C IIOMOIIbIO COCTABIEHMS TAKUX
CUCTEM.

B nanHO# Teme 3aBEpIIAETCS U3yYEHUE CUCTEM YpaBHEHUH C IByMs IepeMeHHbIMH. OCHOBHOE
BHHUMAaHUE yJeNsieTcs CUCTeMaM, B KOTOpBIX OJHO U3 YpaBHEHUU IEpPBOM CTENEHH, a JIpyroe
BTOpO. M3BeCTHBIN ydanumces croco0 MojACTaHOBKHM HaXOJUT 3/1eCh JalibHeIee NpUMeHeHHe
Y TI03BOJISIET CBOJIUTH PELIEHUE TAKUX CUCTEM K PEIICHUIO KBaJAPATHOIO YPAaBHEHHUS.
O3HakOMJICHHE y4alllUXCsl ¢ IPUMEpPaMU CUCTEM YPaBHEHMM C ABYMS IIEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHMsI BTOPOIl CTENEHH, JOJKHO OCYIIECTBISATHCS C JIOCTATOYHOM OCTOPOKHOCTHIO U
OTrpaHUYMBATHCS NPOCTEUIIMMU IPUMEPAMHU.

[TpuBneueHre M3BECTHBIX yYalIUMCS TPaQHUKOB IMO3BOJSIET MPUBECTH MPUMEPHI TPaPUUECKOro
pewieHust cucteM ypaBHeHMH. C IOMOIIBIO IpaUuecKuX IPEACTABICHUM MOKHO HarJsaHO
M0Ka3aTh YYalldMCs, YTO CHUCTEMBI JIBYX YpPaBHEHHI € JIByMSl NEPEMEHHBIMU BTOPOW CTENEHU
MOTYT UMETh OJTHO, [1BA, TPH, YETBIPE PELICHUS] UM HE UMETh PEILIECHUM.

PazpaboranHbIii MareMaTHUeCKUi ammapar TIO3BOJIIET CYIIECTBEHHO PACIIMPUTH Kiacc
COJIepKaTeNIbHbIX TEKCTOBBIX 33/1a4, PEIIAEMBIX C IIOMOILBIO CUCTEM YPABHEHH.

W3ydyeHue TeMmbl 3aBepILAeTCs BBEJICHHEM IOHSATUN HEPAaBEHCTBA C ABYMsI MEPEMEHHBIMU U
CHUCTEMBl HEPaBEHCTB C JIByMs INepeMeHHbIMU. CBeneHus o rpadukax ypaBHEHHH ¢ JIByMs
NEPEMEHHBIMH UCIOJB3YIOTCS MPU WUTIOCTPALMU MHOXKECTB PEIIEHUI HEKOTOPBIX MPOCTEUIINX
HEPABEHCTB C ABYMs IIEPEMEHHBIMU M UX CHCTEM.

4. Tporpeccun (154)+24 Ha npodusIii OI'.

Apudmerndeckass M reomerpuueckas mnporpeccud. ®opMynabl T-rO 4YjIeHa M CYMMBI
NEPBBIX 1 WIEHOB Iporpeccuu. beckoHeyHo yObIBaroias reoMeTpuieckasi Iporpeccusi.
OcHoOBHas 1eNlb — JaTh MOHATUS 00 apu(PMETHUEeCKOM M reoMeTpUYEecKOM IMPOrpeccusx Kak
YHUCJIOBBIX MOCIIEA0BATENBHOCTAX 0CO00T0 BU/A.

ITpu m3ydyeHun TeMbl BBOAUTCS MOHSTHE MOCIEN0BATEIBHOCTH, PAa3bICHIETCS CMBICI TEPMUHA
«N-iI  wIeH TOCIeI0BaTeNbHOCTU», BBIPAOATHIBAETCS YMEHHE HCIIOJIb30BaTh HHAEKCHOE
o0o3HaueHHe. DTU CBEJIEHHUs HOCST BCIIOMOIaTENIbHBIA XapaKTep U UCIONIb3YIOTCS IS U3yYeHUs
apupMeTHIeCKOil 1 TeOMETPHUUECKON POTrPECCHil.

Pabora ¢ ¢opmynaMu N-ro wieHa U CyMMBbI NEPBBIX I WIEHOB MPOTPECcCHif, MOMHMO CBOETO
OCHOBHOTO Ha3Ha4yeHMs], T[O3BOJSET HEOJHOKPAaTHO BO3BpAlllaTbCi K  BBIUYUCIICHUSM,
TOKJECTBEHHBIM MPEOOPa30BaHUIM, PELUICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTcs XapaKTepUCTHUECKHE CBOICTBa apU(pMETHUYECKOW M TIeOMETPHUYECKON
IIPOIPECCUH, UTO MO3BOJISIET PACILIMPUTH KPYT IIpejlaraéMblX 3aJad.



(13u).
COYECTaHMS.

S. DJIeMEeHTBI KOMOHMHATOPUKH U TEeOpPUH
KoMmOunatopHoe  mpaBwio  yMHOXKeHus. l[lepecTaHOBKH,
OTHOCHTENBHAS YaCTOTA M BEPOATHOCTD CIyYaifHOTO COOBITHS.
OcCHOBHasi 1IeJIb — O3HAKOMUTH Yy4YallUXCSl C TOHATHSMU II€PECTAHOBKH, Pa3MEILEHHUS,
COYETaHUS M COOTBETCTBYIOIIMMHU (OpMyJamMH JUI MOJCYETAa HMX YHCIA, BBECTH TOHSATHA
OTHOCHUTEIIbHOM YaCTOThI U BEPOSITHOCTH CITy4alfHOTO COOBITHS.

M3yuenne TeMbl HAUMHAETCS C PEIICHUS 3334, B KOTOPBIX TpeOyeTcsi COCTABUTH T€ WJIU MHBIC
KOMOHMHAIIMM 3JIEMEHTOB U IMOJACYUTATh UX 4YHCIO0. Pa3bsicHseTcss KOMOMHATOPHOE MPaBUIIO
YMHOKEHUS, KOTOPOE MCIOJIB3YeTCsl B JTAIIbHEHIIEM NpU BbIBOAE (HOPMYI IJIs MOACYETa YHcia
NIEPECTAaHOBOK, pa3MEUICHUI U COUYETAaHUN.

[Tpu u3yyeHun AAaHHOrO MaTepuaja HEOOXOAMMO OOpaTUTh BHHMAHHUE yYalMXCs Ha pa3iuydue
MOHSTUN «pa3MEIICHUe» U «CoueTaHue», copMHUpPOBaTH Y HUX YMEHHE OIpPEAeNsaTh, O KaKOM
BUJIE KOMOWHAIMIA UET peyb B 3ajaue.

B nanHOI TeMe ywamiuecs: 3HAKOMATCS ¢ HayaJbHBIMU CBEJCHUSMU U3 TEOPUH BEPOSTHOCTEM.
BBogsTcs moHATHS  «ciaydaiiHOE COOBITHE», «OTHOCHUTEIbHAs YacToTa», «BEPOSTHOCTD
cily4yaiiHOro coObITHsI». PaccMaTpuBaroTCsi CTaTHUCTUYECKUA M KJIACCUYECKUH MOIXOIBI K
OTIPENICIICHUIO BEPOSTHOCTH CIIyY4altHOTO COOBITHs. BakHO OOpaTHTh BHUMaHHE YYalIUXCS Ha
TO, YTO KJIACCUYECKOE OINPEJEICHUE BEPOSATHOCTH MOXHO MIPUMEHATH TOJBKO K TAKUM MOJEJISIM
peanbHbIX COOBITHI, B KOTOPBIX BCE UCXO/bI SBJISIOTCS PAaBHOBO3MOXKHBIMHU.

6. IToBTopenue (124).

AHanu3 KOHTPOJIbHON padboThl. @YHKIIMH U UX cBoWcTBa. DYHKIMM U UX cBoicTBa. [lonroroska
k OI'D. Kpanmparubiit Tpéxunen. [logrotoBka k OI'D. KBagparuunas dyHkius u e€ rpaduk.
[TonroroBka x OI'D. Crenennas ¢ynkuus. Kopenp mn-oit cremenu. IloaroroBka x OI'D,
VYpaBHeHUs W HepaBeHCTBa ¢ OJHOM mnepeMeHHoW. llonroroBka k OI'D. VYpaBHeHus u
HEpaBEHCTBA ¢ AByMs nepeMeHHbIMU. [loaroroBka k OI'D YpaBHEHHUS U HEPABEHCTBA C JIBYMs
nepemeHHbIMH. [loaroroska k. OI'D IloaroroBka K UTOroBOil KOHTpOIBbHON pabore MToromas
KOHTpoJibHast pabora B ¢opme OI'D Apudmerndeckas W TEOMETPUYCCKAs IMPOTPECCHHU.
[TonroroBka k OI'D Apudmerndeckas u reomerpuueckas nporpeccuu. [loaroroBka xk OI'D.
Apudmernueckass u reomerpuueckas mporpeccun. IloaroroBka k  OI'D  DiemeHTHI
KOMOMHATOPUKH U Teopuu BeposaTHoctei. [lonroroska k OI'D.

OneMeHThl KOMOMHATOpUKHM U Teopuu BepostHocTel. IloaroroBka k OI'D. DnemeHTHI
KOMOMHATOPUKH U Teopuu BeposiTHocTel. [Toaroroska k OI'D.

BEPOATHOCTEH
pa3MelleHus,

DopMoii NPOBEACHHU 3AHATHH 110 POrpaMMe ABJIsAETCH YPOK.
Tunel ypokoB: Ypok U3ydeHHUs: HOBOTO Marepuasa, KOMOMHUPOBAHHbBIE YPOKH, YPOK KOHTPOJIS
U OIIEHKH, YPOK OOOOIIEHUS U CHCTeMaTH3alluM, YPOK COBEPIIEHCTBOBAHMS 3HAHWM, YMEHUN U
HaBBLIKOB.
Kontpons 3a pesynbraraMu OOyYEHHUS OCYHICCTBIISIETCS Ye€pe3 HCIOJb30BaHUE
CIEAYIOLIMX BHJIOB KOHTPOJIA. BXOJHOW, TEKyUIUH, TEMAaTHUYECKHUM, HUTOroBbIA. IIpm 3TOM
UCTIONB3YIOTCSl pa3iuyuHble (JOPMBI KOHTPOJISI: KOHTPOJIbHAS paboTa, caMOCTOsITENbHAs padoTa,
TECT, YCTHBIM ompoc. B koHIlEe yueOHOTro rofa mpeaycMOTpEeHa MPOMEKYTOUHAsi aTTecTalus B

(¢opme KOHTPOJIBLHOH PadoOTHI.

Buasbi padors! | 1- 4. 2-51 4. Imoayr. | 3-s1u. 4-91 u. II moayr. | UTOI'O
(koa-Bo | (K0OJI-BO (ko1-Bo | (ko1-BO | (KOJI-BO | (KOJI-BO
YacoB.) | 4acoB.) 4acoB) YacoB.) | 4acoB.) | 4acoB.)




KonrtposbHbie 2 1 3 3 2 5 8
paboThI
Camocrosrens 1 1 1
HbIE pabOTHI
TemMaTnyeckoe IAHMPOBAHME
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumenoBanue
(uugposbIe)
n/ | pasmenoB u Tem Konrtponbn | TlpakTuuecku
Bcero o0pa3oBaTte/ibHbIE
n NPOrpaMmslI ble padoThI e padoTnl
pecypcsl
KBagparuunas bubnmoreka LIOK
22
1 byHKIIHS. 2 https://m.edsoo.ru/7f419d0
8
Yucna u
O bubmuoreka [{OK
2 . ' 4 https://m.edso0.ru/7f419d0
JleficTBUTENBHBIE g
qrcia -
YpaBHeHUs U
HEDABCHCTEA ¢ but6mmoreka [IOK
3 P . 14 1 https://m.eds00.ru/7f419d0
OJTHOM 3
MIEPEMEHHOMN B
YpaBHeHUs U bu6muoreka [IOK
4 HEpaBEHCTBA C 17 1 https://m.edsoo.ru/7f419d0

JIBYMS
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MEPEMEHHOM

Apudmernuecka
au bubnmoreka [IOK
17 https://m.edsoo.ru/7f419d0
reoMeTpudecKas 8
porpeccuu B
JIEMEHTEI
KOMOMHATOPUKHU U Bubmorexa HOK
p 13 https://m.edsoo.ru/7f419d0
TEeOpUHn 3
BEPOATHOCTEN -
IToBTOpEHME,
oGobwerHe bubnunoreka LIOK
' 12 https://m.edsoo.ru/7f419d0
CUCTEMATU3ALUS g
3HAHUHN =
OBIIEE
KOJIMYECTBO 99
YACOB IIO
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