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1. Conep:xanue yueOHOro nmpeamera «AJreopa»

Yucsa ¥ BbIYUCICHUSA

KBagpatuslii kopeHb u3 uyucna. [lonstue o0 wuppanuoHaIbHOM uyucie. JlecaTuuHble NPHOMMKEHUS HPpPAUMOHANBHBIX uYncen. CBOHCTBa
apru(MEeTHUECKUX KBaPAaTHBIX KOPHEH U UX MIPUMEHEHHE K TPeoOpa30BaHUIO YHUCIOBBIX BBIPAKCHUN U BHIYUCICHUSAM. [leiicTBUTEIbHBIEC YHCIIA.
Crernens ¢ 11e7bIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKUCIa.

Anredpanyeckne BbIPaKeHUS

KBaapatHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckasi 1podb. OCHOBHOE CBOWCTBO anredpanmveckoid npodu. CroxeHue, BHIYUTaHUE, YMHOXKEHHE, JeJIeHne alnredpandeckux Ipooeil.
PanmonaneHbie BEIpaKEHUS U UX MpeoOpa3oBaHUE.

YpaBHeHHUs M HEpaBEHCTBA

KBagpatHoe ypaBHenue, gopMyna KOpHEHl KBaapaTHOro ypaBHeHus. Teopema Buera. Pemienue ypaBHEHM, CBOASIIMXCS K JIMHEWHBIM U
KkBaspaTHbIM. [Ipocrelimue 1poOHO-paliioHaIbHbIE YPaBHEHUS.

['padmueckas uHTEpnpeTays YpaBHEHUN C IByMs IEPEMEHHBIMU M CUCTEM JIMHENHBIX YpaBHEHUHN C JBYMsI lepeMeHHbIMU. [Ipumepsl pemienus
CHUCTEM HEJIMHEHHBIX YPABHEHUN C ABYMs IEPEMEHHBIMH.

Perennie TeKCTOBBIX 33124 aNredpandeckum crocoOom.

YucioBble HEpaBEeHCTBA M UX CBOMCTBAa. HepaBeHCTBO ¢ 0AHOW nepeMeHHOU. PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHbIE HEpaBEHCTBA C OJHOMU
nepeMeHHO. CucTeMbl JINHEUHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM.

DOyHKIUUHA

[Tonsitne pynkuu. O6IacTh ONpeeIeHUSI U MHOXKECTBO 3HaUeHUH QyHKIIMU. CiocoObl 3a1anusi GyHKITUH.

I'paduk pynkunu. Yrenue cBoicTB GpyHKIMH 110 €€ rpaduky. [Ipumeps! rpadukoB QyHKIIHIM, OTpaXkarolUX peaabHble IPOLECCHI.

DYHKIHH, ONKCHIBAIONIAE TPIMYIO ¥ 00PAaTHYIO MPOMOPIHOHATBHBIE 3aBHCHMOCTH, WX rpadukn. OyHkmun Yy = X2, ¥ = X3, y = VX, y=|x].
['paduueckoe perieHrne ypaBHEHUN U CUCTEM ypaBHEHHUH.



2. [Inannpyemble pe3yJibTaThl 0CBOEHHSI Y4eOHOI0 NpeaMeTa «AJiredopa»

Pabouas nmporpamma copmMupoBaHa ¢ yueToM paboueil mporpaMmbl BOCIUTAHUS, IPU3BaHA 00E€CTICUNTh TOCTH)KEHUE TMYHOCTHBIX PE3yIbTaTOB:
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca «Anredpay XxapaKTepu3yTCs:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM HHTEpeca K IPOLUIOMY M HACTOSILEMY POCCUHCKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOUIEHMEM K JOCTHXKEHHUSM POCCHUMCKHUX
MaTeMaTHKOB U POCCUHCKON MaTeMaTH4YeCKOH IIKOJIBI, K UCTIOIBb30BaHUIO 3TUX JOCTIKEHH B APYrUX HayKaxX M MPHUKIAJHBIX cdepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBINIOJIHEHUIO O0S3aHHOCTEW TpakJaHMHA M peaju3allid ero IpaB, IMPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaxX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPaKTaHCKOTO oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYKJIEHUIO ATUYECKUX IPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JTOCTUKEHUN HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUYECKUX
MIPUHIUIIOB B JAESATEIBHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTaHOBKOM Ha aKTUBHOE Y4aCTHE B PELLICHUU IPAKTUUYECKUX 33/1a4 MaTEMAaTUYECKOI HAlpaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaT€MaTHYECKOIO
00pa3oBaHUs HA MPOTSHKEHUH BCEH JKU3HU YIS YCTICITHON MPO(EeCCHOHATBHON EATETBHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM UM TIOCTPOEHUEM HMHJIIMBUIYaIbHOW TPaeKTOpUHM OOpa30BaHMs U >KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX
MOTPEeOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAIBHOMY U 3CTETUYECKOMY BOCHPUATHIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1a4, PELICHUH, pacCyKI€HUI, YMEHUIO BUJIETh
MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIMEN B AESITETbHOCTH HAa COBPEMEHHYIO CUCTEMY HayUHBIX MPECTaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIbI
U o0uiecTBa, MOHUMAHUEM MaTeMaTHYeCKON HayKH Kak c(epbl 4eJIOBEUECKOW JEsTeIbHOCTH, ITAMOB €€ pa3BUTHS U 3HAUUMOCTH JUIsl pa3BUTHSA
LMBUJIN3ALUH, OBJIAJICHUEM S3BIKOM MAaTEMAaTHUKU U MAaTEMAaTHUYECKOM KYJIbTYpPOW KaK CPEICTBOM IO3HAHUS MHUPA, OBIAJAECHHEM IPOCTEHIINMU
HaBBIKaMU MCCIIEA0BATENBCKOM EATENBHOCTH;

6) puznueckoe BociuTanne, GopMHUPOBaAHNE KYJAbTYPhI 310POBbS M IMOLHOHAIBHOIO 0/1ar0NOJIyYHsI:

FOTOBHOCTBIO MPHUMEHSITh MaTeMaTHUeCKHE 3HAaHUS B MHTEPECAX CBOErO 37J0POBbS, BEIEHUS 3J0pPOBOr0 00pasza KHU3HU (310pOBOE IMUTAHUE,
cOamaHCUPOBAaHHBIN PEXHUM 3aHATHH M OTIbIXa, peryjsipHas Qu3ndeckas akTUBHOCTh), CPOPMUPOBAHHOCTHIO HABBIKA pe(IeKCUU, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO e MpaBa Jpyroro 4eaoBeKa;

7) 3K0JIOTMYeCcKoe BOCIIUTAHHE:

OpUEHTallel Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUM Ui peuieHus 3aJady B 00JACTH COXPAHHOCTH OKpYXKarolleW Cpelpl, MIaHUpOBaHUS
MOCTYIKOB M OLEHKU MX BO3MOXKHBIX IMOCIEICTBUMN AJIsl OKPY)KAIOIIEH CpeJibl, OCO3HAHUEM TJI00AJFHOTO XapaKTepa dKOJOTHYECKUX Mpo0iIeM U
NyTel UX PEIICHUs;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSAM COLUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHIO K I[CﬁCTBPISIM B YCJIIOBUAX HGOHpCHGHéHHOCTI/I, IMMOBBIIICHHUIO YPOBHA CBOEU KOMIICTCHTHOCTH qCpe3 MPAKTHUYCCKYIO ACATCIIBHOCTD, B
TOM YUCJIC YMCHUC YUUTHCA Y APYTUX HIOHeﬁ, HpHOGpeTaTB B COBMECTHOH ACATCIIbHOCTH HOBBIC 3HAHU A, HABBIKU U KOMIICTCHIIMA U3 OIIbITA AP YTUX;
HEO00XOUMOCTHIO B JOPMUPOBAHUYU HOBBIX 3HAHUI1, B TOM 4HCIie POPMYIUPOBATH UJICH, TOHSTHS, TUTIOTE3bI 00 00BEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, 0CO3HABAThH JEPUIIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOIMINN KOHTPMEDP, KOPPEKTUPOBATH
NPUHUMAEMbIC PELICHUS U ACHCTBHSL, (POPMYIHPOBATH U OLEHUBATH PUCKU M MOCIEACTBUS, (OPMUPOBATH OMBIT.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble jornueckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEeMaTHYECKUX OOBEKTOB, MOHATUN, OTHOUICHUH MEXy TOHITUSIMH, HOPMYITUPOBATH
OTIpeNieNIeHUs] TIOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM TNPU3HAK KIacCH(UKALWU, OCHOBAHHUS Uil OOOOLICHHS WM CPaBHEHUS, KPUTEPHU
MIPOBOJIMMOTO aHAJIN34;

BOCIIPHHHUMATh, (DOPMYITUPOBATh U PEOOPA30BBIBATE CYKIICHHS: YTBEpAUTEIBHbBIC U OTPULIATENIbHBIC, SMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;
BBISIBJISITH MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpeUHs B (akTax, JAaHHBIX, HAOIIOACHUSIX M YTBEPKACHUAX, MpeiaraTh
KPUTEPUU JJIs BBIABIICHMS 3aKOHOMEPHOCTEW U IPOTUBOPEUU;

ACJIaTh BBIBOABI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U HHAYKTUBHBIX YMO3aKJIIO‘-IeHI/H\/JI, YMO?;aKJIIO‘-ICHI/Iﬁ 110 aHaJIOTHUH,

pa3dupath JoKa3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUH (MIPSAMBIE U OT IPOTUBHOTO), TPOBOAUTH CAMOCTOSITEILHO HECIIOKHBIE I0KA3aTeIbCTBA
MaTeMaTU4eCKUX (aKkTOB, BBICTPAUBATh apryMEHTAIINIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHL, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh Croco0 pemeHus yuyeOHOW 3ahauu (CpaBHHMBATh HECKOJIBKO BApUAHTOB pEILICHHS, BBHIOMpATh HanOoJee MOAXOIANIMA C y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

basoBble ucciieqoBaTe/IbCKHe 1eHCTBUSA

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (POPMYIHPOBATh BONPOCH], GUKCHUPYIOLIUE IPOTUBOpPEUHE, TPOOIeEMY,
CaMOCTOSITENILHO YCTaHaBJIMBATh HCKOMOE U JaHHOE, JOPMUPOBATH THIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIUTH 0 CAMOCTOATEIFHO COCTABJICHHOMY TUTAHY HECJIOKHBIN AKCIIEPUMEHT, HEOOJIbIIIOE MCCIIEIOBAHNE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEM
MaTEeMaTHYECKOTO O0BEKTa, 3aBUCUMOCTEH O0OBEKTOB MEXKTY COOOM;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH OOOOIIIEHHS M BBIBOIBI IO pe3yJIbTaTaM MPOBEAEHHOTO HAOIOICHUS, NCCIEA0BAHMS, OLICHUBATh JTOCTOBEPHOCTD
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHUI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE MPOLIECCA, & TAKXKE BBIABUTAThH IIPEANOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITh HEJJOCTATOUHOCTh U U30BITOYHOCTH HHPOPMAITNH, TAHHBIX, HEOOXOIUMBIX ISl PEIICHUS 3a/1a4U;

BbIOMpaTh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMALIMIO PAa3TUYHBIX BUJIOB U (POPM MpPEACTABICHNUS;
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BEIOMpaTh (opMy MpencTaBIeHUS HHPOPMAIMM W WIUTFOCTPUPOBATH pEIIaeMble 3aJaud CXEMaMH, IuarpaMMaMu, WHOW TpaduKod U HX
KOMOWHAIASIMH;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 KPUTEPHSIM, TIPEATIOKEHHBIM YIUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.
KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

BOCIPUHUMATH U (HOPMYIHPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMH OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY
3peHUs B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY pelIeHus 3a7aui, KOMMEHTUPOBATh MOJYyYCHHBIN pe3yibTar;

B XOJIe OOCYXKICHHMSI 33/1aBaTh BOIIPOCHI [0 CYIIECTBY OOCYKIaeMOW TEMBbI, IPOOJIEMbI, pelIaeMoi 3ajauu, BbICKa3bIBaTh MJIEH, HalleJICHHbIE Ha
MOKMCK PELICHUS], COTIOCTABMIATh CBOU CYXKJIEHHUS C CYXKICHUSAMHU JPYTUX YYaCTHHUKOB JUAJIOra, OOHApYKMBATh pa3jiM4Kle U CXOJICTBO IMO3UIMI, B
KOPPEeKTHOH (popme hopMyIHpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTABIISTh PE3YNIbTAThI PEIICHUS 3a7auu, SKCIIEPUMEHTA, UCCIIeI0BAaHUSs, IPOCKTA, CAMOCTOSITEIbHO BEIOUPATh (DOPMAT BBICTYIUICHHUS C YIETOM
3a]a4 IPE3CeHTAIMHA U OCOOCHHOCTEH ayAUTOPHUH;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHON W WHIANBUAYAIBHON paOOTHI MPU PEIICHUH YIeOHBIX MATEMATUYCCKUX 3a/1a4;

MPUHUMAThH 1€ COBMECTHOM NEeSATENbHOCTH, MJIAHHPOBATh OPraHU3AIMIO COBMECTHOW paboThl, pacmpeneisaTh BUABI pabOT, JOTOBapUBATHCA,
00CyX/1aTh MPOLIECC U PE3YIBTAT paObOTHI, 0000IATh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBAaTh B IPYIIOBBIX Gopmax paboThl (00CykIeHUsl, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMbI U JIPYTHE), BHIIIOJHATH CBOK YacTh pabOTHI U
KOOPJIMHHUPOBATh CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJbI, OLICHWBATh KAueCTBO CBOETO BKJAJa B OOIIMHA MPOIYKT TO KPUTEPHSIM,
c(OpMyIIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIE y4eOHbIe 1eiicTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTABIIATH IUIAH, allTOPUTM PELIeHUs 3a7adu (MM e€ro YacTh), BEIOUpATh CIIOCOO pPEIIeHUs ¢ YIETOM HMEIOIIUXCS PeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ YUETOM HOBOM HH(DOpMAIIHH.

CaMOKOHTPOJIb, IMOLUOHATBHBIH HHTEJIEKT:

BJIAJIETh CITOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IPOIIecca M Pe3yiibTaTa peleH sl MaTeMaTHIeCKO 3a/1a4H;

MPEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH NpPU PEIICHWU 3a/ladl, BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, HAMICHHBIX ONTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE Pe3yIbTaTa ACSITEIbHOCTH MOCTABICHHOM 1IETH U YCIIOBUSAM, OOBSICHATh TPUUMUHBI JOCTHKCHUS WIIM HETOCTHIKEHUS LIEJIH,
HAXOJUTh ONIMOKY, TaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI

K koHIty 00ydeHnust B 7 Kjacce 00yJaromuiics MOJIYYUT CICAYIOIINUE TPeIMETHbIC Pe3yIbTaThI:

Yucja v BLIYMCIEHUS

BBITONTHATE, codeTast yCTHBIE M TUCbMEHHBIC MPUEMBI, apu(METHICCKUE IEHCTBUS C PAllMOHATbHBIMH YUCIIAMH.



HaxonuThe 3HaueHUs] YUCIIOBBIX BBIPAKEHWH, MPUMEHITh pa3HOOOpa3HblE CIIOCOOBI U MPUEMBI BBIYMCICHHS 3HAYEHWH JPOOHBIX BBIPAKEHHH,
coJiepKalx OOBIKHOBEHHBIE U AECATUYHBIE APOOH.

[lepexoauth 0T 0THON (POPMBI 3aITUCH YHCET K APYTroOM (MIpeoOpa3oBbIBATh AECATHUHYIO Jp0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO,
B YaCTHOCTH B OECKOHEUHYIO JIECATUYHYIO JPOOB).

CpaBHUBATh U YNIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh yucna.

BBINOMHATE NIPUKUIKY M OLEHKY PE3yibTaTa BBIYMCICHUMN, OLICHKY 3HAYEHUN YMCIIOBBIX BBIPA)KCHUH. BBINOIHATE NEHCTBUSA CO CTEIECHAMU C
HaTypaJIbHBIMU I10KA3aTEIISIMHU.

ITpyuMeHATh NPU3HAKK JEITMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemlate npakTUKO-OpPUEHTHUPOBAHHBIE 33Ja4M, CBSA3AHHBIE C OTHOIICHMEM BEIWYMH, NPONOPLHMOHAIBLHOCTBIO BEIMYMH, IPOLEHTAMHU,
MHTEPIIPETUPOBATH PE3YNIbTATh PEIICHU 3a/1a4 ¢ YYETOM OTPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU pPacCMaTPUBAEMbIX OOBEKTOB.
Anredpanyeckne BbIPaKeHUS

Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSATH €€ B IPOLIeCCe OCBOEHHs yUeOHOro MarepHaia.

HaxoauTh 3HaueHNs OyKBEHHBIX BBIPQXKEHUN ITPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BrImonHaTh npeoOpa3oBaHus 1EJI0r0 BRIPAKEHHSI B MHOTOWIEH MPUBEICHUEM MTOIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BBINonHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOYJICH U MHOT'O4JICHa HA MHOTOYJIEH, IPUMEHSTH (hOpMyJIbl KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.
OcymiecTBIATh pa3iokKeHHe MHOTOWIEHOB Ha MHOXHTEIM C TOMOIIbIO BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYNIUPOBKU CIaraeMblX,
IpUMEHEHHUs (OPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHsTh peoOpa3oBaHKsl MHOTOWIEHOB JJISl PELIEHMS] pa3JIMYHbIX 33]1a4 U3 MAaTeMaTHKH, CMEKHBIX ITPEIMETOB, U3 PEaJIbHOM MPAKTUKH.
Hcnonb30BaTh CBONCTBA CTENEHEH C HATYPaJIbHBIMH ITOKA3aTeNIIMU JUIsl TpeoOpa30oBaHus BhIPAKEHUI.

YpaBHeHus] M HEpABEHCTBA

Pemrate nuHelHbIE ypaBHEHMS C OJTHOM NIEPEMEHHOM, PUMEHSIA IIpaBUia MEPEX0a OT UCXOIHOTO YPaBHEHUS K paBHOCHIIBHOMY eMy. [IpoBepsTs,
SABJISIETCS JIM YUCJIO KOPHEM YPaBHEHHUSI.

[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUHN JIMHEHHBIX YPAaBHEHUH U X CUCTEM.

[Tonbupath mprMepsl ap Yuce, ABISIOIINXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C IByMs IEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOM IMIIOCKOCTH rpauK TMHEHHOTO YpaBHEHUSI C IBYMsI IEPEMEHHBIMHU, IOJIb3YACh IPpa)uKOM, IPUBOUTH IPUMEPHI PELICHU ST
YpaBHEHUS.

Pemathb cuctemMbl IBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM YHCJIe TpadUUYEeCKH.

CocraBiaTh U pemiarh JMHEWHOE YpaBHEHUE WM CHUCTEMY JMHEMHBIX YpPAaBHEHUH IO YCIOBHIO 3a/la4M, UHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJa4y IOJTYy4YEHHBIN pe3ysbTar.

DOyHKIUHA

N306paxaTrh Ha KOOPAWHATHOM NMPSIMON TOYKH, COOTBETCTBYIOIIKE 3aJaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIHCHIBATh YHCIOBbIE
POMEXYTKH Ha ajaredpandeckoM si3bIKe.



OTmeuaTs B KOOPIMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM, CTPOUTH rpaduku muHEHHbIX QyHKIMH. CTpouTh rpaduk GyHKIMM Y =
[x].
OnwuceIBaTh ¢ MOMOIIBIO (DYHKINH M3BECTHBIC 3aBUCUMOCTH MEXAY BEIMUYMHAMH: CKOPOCTb, BPEMsl, PACCTOSHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTH,
IPOU3BOUTENBHOCTh, BpeMsl, 00bEM PaOOTHI.
Haxonuts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.
[Tonumats rpadudeckuii cnocod MpeACTaBICHUs U aHaIu3a WHPOPMAIIUY, U3BJIEKATh U HHTEPIIPETUPOBATh HH(OPMAIIUIO U3 TPAPHUKOB peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEHN.
K koH1y 00ydeHus B 8 ki1acce 00yJaromuiics MOIy4UT CIEIyIOLUUE IPEIMETHbIE PE3YIbTAThI:
Yucia 1 BLIYMCICHHUA
Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE JECHCTBUTENbHBIX YHMCEN ISl CPaBHEHMS, OKPYIJIEHUS M BbIUMCICHUM, M300paxarb
JICHCTBUTEIIBHBIC YHCIIA TOYKAMU HA KOOPJIAUHATHOMN IPSIMOM.
[TpuMeHsTh NOHATHE apU(YMETHUECKOro KBAaJPAaTHOI'O KOPHS, HAXOIUTh KBAJIpaTHbIE KOPHM, HMCIOJB3Ys MPHU HEOOXOIUMOCTH KaJbKYJISATOD,
BBINOJIHATH NPE0Opa30BaHMsl BEIPAXKEHUH, COJIepKaIlMX KBaIpaTHbIe KOPHH, UCIIOJb3Ys CBOWCTBA KOPHEH.
Hcnons30BatTh 3ammcy OOJIBIINX W MaJIbIX YUCEII C TIOMOIIBIO IECATUYHBIX qpo0ei u cTenernei uucina 10.
Auaredpanyeckune BbIpaKeHUs
[TpuMeHSATH MOHATHE CTENEHHU C LIETIbIM MI0KA3aTeNeM, BBIIOIHITh IPe0Opa30BaHus BBIPAKEHHUH, COAECPIKALIMX CTENIEHH C 1IeJIbIM IIOKa3aTeIeM.
BBINONHATE TOX/AECTBEHHbIE TPEOOpa30BaHMsl PAllMOHAIBHBIX BbIPAKEHUI Ha OCHOBE IPaBUII ICHCTBUI HaJl MHOTOYJIEHAMHU U aJire0pandecKuMu
IpoOsIMHU.
PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.
[TpuMmeHsTH TpeoOpa3zoBaHus BRIPAXKEHUH I PELICHUs PA3IMYHBIX 33/1a4 U3 MaTEMAaTUKH, CMEXKHBIX [TPEIMETOB, U3 PeabHON MPAKTHKH.
YpaBHeHus] M HEpABEHCTBA
Pemats nuHeliHble, KBaApaTHbIE YPABHEHUS U PAllMOHAIBHBIE YPABHEHMSI, CBOASILIMECS K HUM, CHCTEMBI IBYX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.
[IpoBoauTh mpocTEHIINEe HCCIEeIOBAaHUS ypaBHEHHMH M CHCTEM YpaBHEHUH, B TOM 4YHCIE C NPUMEHEHHEM TrpapuuecKuX IpeIcTaBIeHUN
(ycTaHaBiIMBaTh, UMEET JIM YpaBHEHHE WM CUCTEMa YPaBHEHUI pelleH s, €ClIi UIMEET, TO CKOJIbKO, U IIpoYee).
[TepexoauTk OT clOBECHOH (GOPMYINPOBKHU 3a/1au K € anreOpandeckoil MOJEIH C MOMOIIbIO COCTABICHNUS YPAaBHEHUS WM CHCTEMbl ypaBHEHHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIYYE€HHBII pe3yJbTar.
IIpuMeHATh CBOMCTBA YACIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKH, PEIIATh JIMHEMHBIE HEPABEHCTBA C OJTHOM IEPEMEHHON U UX CHUCTEMBI, 1aBaTh
rpaduuecKyro WITIOCTPALMIO MHOXKECTBA PEIIEHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKIUH
[ToHumaTh ¥ UCHONIB30BaTh (PYHKIIMOHAIBHBIE MOHATUS U SA3bIK (TEPMUHBI, CUMBOJIMUYECKHE 0003HAYECHHUs), ONPEIeNATh 3HaueHHe (YHKIUHU 110
3HAYEHUIO apryMEHTa, OINpe/lesTh CBOMCTBA QYHKIUH 1O €€ rpaduKy.
Ctpouts rpaduku 3J€MeHTapHbIX PYHKIMHA BUJA:
y = k/x,y =x2,y=x3,y = x|, y = VX, OHCHIBATb CBOMCTBA YHCIOBOH (YHKIMH 110 €& rpaduKy.
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K xonIy 00y4ueHus B 9 kjacce o0yJaronuics MOTyIUT CICIYIONTUE TPEIMETHBIC PE3yIbTATHI:

Yucsa ¥ BbIYUCICHUSA

CpaBHUBATh U YIOPSA0YNBATH PAllMOHAIBHBIE U UPPALIMOHAJIBHBIE YUCIIA.

Bemonusate apudmMernueckue ACUCTBUS C pallOHAIbHBIMU UYHCIAMH, COYETas YCTHbIE U NMHCbMEHHbIE MPHUEMBI, BBIMOJIHATH BBIYMCICHUS C
MPPALMOHAIIbHBIMU YU CIIAMH.

Haxonuts 3Ha4eHUs CTENEHEN ¢ LENbIMU [T0KA3aTEISIMU M KOPHEW, BBIYUCIIATh 3HAYEHUS] YUCIIOBBIX BBIPAKECHUM.

OKpyrJsTh 1EHCTBUTENIBHBIE YUCIIA, BBIIOIHITH IPUKUIKY PE3YJIbTAaTa BEIUMCICHUN, OLIEHKY YHCIIOBBIX BBIPAKEHU.

YpaBHeHus1 1 HEPABEHCTBA

Pemarb nuHeiiHbIe U KBaJpaTHbIC YPaBHEHUS, ypaBHEHUS, CBOSIIMECS K HUM, IPOCTeiine ApoOHO-palliOHAIbHBIE YPABHEHHUS.

Pewate cuctemel ABYX JMHEHWHBIX YPAaBHEHHMM C JBYMS IIEPEMEHHBIMU M CUCTEMBI ABYX YPaBHEHHM, B KOTOPBIX OJHO YPaBHEHHE HE SIBIIACTCA
JIMHEVHBIM.

Pemarh TekcToBble 3ajauu aireOpanvdeckuM CrocoOOM C TMOMOIIBIO COCTaBJICHHUS YPAaBHEHHsSI WM CHCTEMbl JBYX YpaBHEHUN C JByMs
MIEPEMEHHBIMHU.

[TpoBOIUTH TMPOCTEWINE HWCCICAOBAHHUS YPAaBHEHHH W CHCTEM YpaBHEHHH, B TOM YHCJIE C NPUMEHEHHEM TIpapUuecKuX MpeaCTaBICHUN
(ycTaHaBiIMBaTh, UMEET JIU YPaBHEHHUE UM CUCTEMA YPaBHEHUI PELIEHMUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemarp nuHeliHble HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIlIEHWE HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alMCHIBATH PEIlIEHUE C
MIOMOILIbKO CUMBOJIOB.

Pemats cuctembl JMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLIME KBaJpPaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHUE CHUCTEMBI
HEPaBEHCTB HA YUCJIOBOU NPSMOM, 3aIIUCHIBATH PEUICHUE C IIOMOLIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUN PA3IMYHBIX 3a7ad.

DOyHKIUH

PacnioznaBath GyHKIIMM M3y4yeHHBIX BUAOB. [oka3pIBaTh cXeMaTHUECKH PAcIOIOkKEHHE Ha KOOPAMHATHOMN MIIOCKOCTH IpadukoB GyHKIUN Buaa: Y

=kx,y=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaUeHNII KOSDDHUIMEHTOB, OMACHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutb 1 n300paxkaTb CXeMaTUYECKU TpapuKy KBaIpaTUUHBIX (YHKIUI, OMUCHIBATh CBOMCTBA KBAAPATUUYHBIX (DYHKUIUN IO UX rpaduKam.
Pacno3naBate KBagpaTHUHYIO (QYHKIMIO IO (popMyJie, MPUBOAUTE IPUMEPHI KBaIPATUUHBIX (YHKIUN U3 pealbHON )KU3HU, PU3UKHU, TEOMETPHH.
YucioBble MOCIE10BATEILHOCTH H IPOrPecCUH

Pacno3naBaTh apudMeTndyecKkyro U reOMEeTPUUECKYI0 TPOrPECCUU MPHU Pa3HBIX CIoco0ax 3a/1aHusl.

BhINOTHATE BBIYUCIIEHUS C UCTIOIb30BaHUEM (OPMYI N-TO WieHa apu(METUYECKON U TeOMETPUUYECKOI MPOrpeccrii, CyMMbI MEPBBIX N YJICHOB.
N300pakaTh wieHbl MOCIEI0BATEIbHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemats 3a1aun, cBS3aHHBIE C YHCIOBBIMHU I1OCIIE0BATENILHOCTSIMH, B TOM UMCIIE 33Ja4d U3 PEAJIBHOM KU3HU (C UCIOJIb30BAHUEM KaJIbKYJIATOPA,
U (POBBIX TEXHOJOTHIN).

BeposiTHOCTB M CTATHCTHKA



OrnucarenpHas CTaTHCTHKA: cpeliHee apudmeTrnyeckoe, MeAnaHa, pa3Max, HaubOoblllee U HauMEHblIee 3HaueHUs Habopa YHMCIOBBIX JAHHBIX.
IIpumepsl caydaliHONM U3MEHUYHUBOCTH.

CriyyaliHbli SKCIIEpUMEHT (OIIBIT) U ciydaiiHoe coObITHE. BeposTHOCTh 1 yacToTa. Posib ManoBEpOSTHBIX U IPAKTUYECKU TOCTOBEPHBIX COOBITUM
B IIpHpojie U B obmiectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, BepuuHa, pedbpo. Crenens BepiuHbl. Yncno pédep u cymmapHas creneHb Bepiut. [Ipeacrasnenue o cBszHocTH rpada. Lenu u nukibL.
ITytu B rpadax. O6xox rpada (ditnepos myth). [IpencraBienue o6 opueHTHpOBaHHOM Tpade. Pemenne 3aaad ¢ momoibio rpados



3. TemaTn4eckoe NJIAHHPOBaAHHE C YKa3aHUEM KOJIHYECTBA aKAACEMUYECCKHUX YaC0B, OTBOAUMBIX HA OCBOCHHE KaxKI0i TeMbl y‘lCﬁHOl"O
nmpeamMera «A.ﬂreﬁpa», H BO3MOKHOCTDb HCII0J1b30BaHUS 110 3TOI TeMe IJICKTPOHHBIX (III/I(l)pOBBIX) 06pa30BaTeJ’ILHLIX peCypcoB.

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakrHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Yucaa u Beruncienusa. KBpagparuble KopHu 15 bubmmorexa LIOK
) P P https://m.edsoo.ru/7f417af8
KBagparHblil KOpEHb U3 YUCIIA
2 [TonsiTHe 00 UppaIMOHATEHOM YHCIIC 1
34 JlecsiTHuHBIC TPUOTNIKCHUS )
’ UPPAIMOHATBHBIX YHCEIT
5 JleficTBUTENBHBIEC YKCTIA
6,7 CpaBHEHME IEWCTBUTENbHBIX YHCEI
8 ApudpmeTrnueckuil KBaJpaTHbIN 1
KOpEHb
9 VYpaBHeHue BUIa X* = a 1
CgoiicTBa apupMETHIECKUX
10,11 pugets 2
KBaJPAaTHBIX KOPHEH
[Ipeobpa3oBaHre YHCTOBBIX
12-15 BBIpXEHUH, COIepIKaLUX 4
KBaJpaTHBIC KOPHU
Yucaa u BoryuciaeHus. CTeneHsb ¢ mejabIM but6mmorexa [IOK
7
MmoKasareJjiemM https://m.edsoo.ru/7f417af8
16 CreneHsn ¢ LEJIBIM ITI0Ka3aTeleM 1
17 CranpapTHas 3anuch yncia. Pazmepst 1
00BEKTOB OKpY>Karomero Mupa (ot
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

AJIEMEHTAPHBIX YACTHI JI0
KOCMHUYECKHX 00BEKTOR),
JUTUTENILHOCTH TIPOIIECCOB B
OKpYIKaroIieM MHUpe

CBoiicTBa CTENEHH C IIETBIM

18-22 S)
rokaszaresem
Anredpanuyeckue Bbipa:kenusi. Kpaaparubii 5 bubnmnoreka HOK
TPEXUJIeH https://m.edsoo.ru/7f417af8
23,24 KBanparupiii TpEXuieH 2
2526 Paznoxenne KBagpaTHOTO TpEXUIICHA )
Ha MHOXKHTEJN
Kounrpoabsnas padoraNel no remam
27 "KBagparusie kopHU. CTENEHU. 1
KBanpatubiii TpexuieH"
Auaredpanyeckne BbipaxeHus. Aiiredpanyeckasi 15 Bbu6mmoteka [JOK
ApOOb https://m.edsoo.ru/7f417af8
28 Anrebpanueckast 1poOb 1
JlomycTuMble 3HAaYeHUS TEPEMEHHBIX,
29,30 BXOJIAIINX B anredpandeckue 2
BBIPKEHUS
31 OcHOBHOE CBOMCTBO alredpanveckoin 1
apobu
32-34 Coxparenue apo0Oeit 3
35.38 OcHOBHOE CBOWCTBO anredpanyeckon 4
apobu
39-41 Coxparenue apo0Oeit 3
42 KonTpoabHas padoraNe2 o teme 1

"Anrebpanueckas 1poos"
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

YpaBHeHnusi u HepaBeHcTBa. KBagpaTHbie bu6muotexa [JOK
15
YPaBHEHUA https://m.edsoo.ru/7f417af8
43 KBagparnoe ypaBHeHHE
44.45 HemnosiHoe kBasipaTHOE ypaBHEHUE
®opmyJiia KOpHEN KBAIPaTHOIO
46-48 pMyJIa Kop AP 3
YpaBHCHHUS
49,50 Teopema Buera 2
Pemienne ypaBHEHUM, CBOASIIUXCS K
51,52 P gt 2
KBaJIpaTHBIM
[Ipocreiimme qpoObHO-paliOHAILHEIE
ypaBHEHUS
Pemennie TekCTOBBIX 3a7a4 €
55,56 8 . 2
MTOMOIIBIO KBaJIPATHBIX YpaBHEHUHN
57 KonTtpouabnas paéoraNe3 no teme 1
"KBanpaTHble ypaBHeHuUs"
YpaBHenusi u HepaBeHcTBa. CucTeMbl YpaBHEHUI 13 bubmmorexa LIOK
P P ) P https://m.edsoo.ru/7f417af8
JInHeliHOE ypaBHEHHE C 1BYMs
MePEeMEHHBIMH, €ro TpaduK,
58-60 P paur, 3
MIPUMEPHI PEIICHUS YPaBHCHUN B
LEJTBIX YHCIIax
Pemenue cuctem IByX TUHEHHBIX
61-63 JHCTEM ABYX 3
YPaBHEHHH C IBYMS TTEPEMEHHBIMHU
[Ipumeps! penieHus CucTemM
64,65 HEJTMHENHBIX YPaBHEHUH C ABYMs 2
MIePEeMEHHBIMU
I'padmueckas naTepnperaus
66.67 pad priperait 5

YpaBHCHUA C ABYMA NIEPEMECHHBIMHA U
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CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMS IIEPEMEHHBIMU

Pemenne TekCTOBBIX 3aJa4 C

68-70 . 3
MIOMOIIIBIO CUCTEM YPaBHEHUI
bu6nmorexa [IOK
YpaBHeHnus u HepaBencTBa. HepaBeHncrpa 12
P P P https://m.edsoo.ru/7f417af8
YucnoBble HEPABEHCTBA U UX
71,72 . P 2
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HOM ITepeMeHHOMI 1
JIuHelinble HEPaBEHCTBA C OJIHOU
74-76 P ! 3
MEPEMEHHON U UX pelIeHne
Cucrembl TMHEHHBIX HEPABEHCTB C
77-79 N AP 3
OJTHOM MePEeMEHHOMN U UX PelICHHE
N300pakeHne pemeHus TMHEHHOTO
80,81 HEPAaBEHCTBA U UX CUCTEM Ha 2
YHUCJIOBOM ITPSIMOM
82 KonTponbnas padoraNe4 o temam 1
"HepaBencrBa. Cuctembl ypaBHEHHIT"
bubnmorexa LIOK
®yukuun. OCHOBHbBIE NOHATHS 5
YHIKR https://m.edsoo.ru/7f417af8
83 [Tonarue QpyHKIUU 1
84 OO6macth ornpeesieHust © MHOXECTBO 1
3HaYeHUN PYHKIHNH
85 CriocoOb1 3atanus PyHKITUI
86 I'paduk ynkumm 1
87 CaoiicTBa GQyHKINH, UX 1
oToOpaxeHue Ha rpaduke
bubnmnorexa [JOK
®yukuuu. Yucaossie pyHKUMU 3 1

https://m.edsoo.ru/7f417af8
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UreHue u mocTpoeHue rpadukoB

88 byHKIII

89 [Tpumeps! rpadukoB GyHKITUH,
OTpaXKAIOIINX peabHbIE MPOLECCHI
OyHKIUY, OMHUCHIBAIONIUE MPSIMYIO U

90 0o0paTHYO ITPOITOPIIMOHAIbHBIC

3aBUCHUMOCTH, UX Fpa(bI/IKI/I

BQPOHTHOCTL H CTATUCTHKA

91 [IpencraBneHue JaHHBIX
92 OnwcarenpHas CTAaTUCTHKA
93 CrnyuaitHast ©3MEHYHBOCTh bubmorexa [JOK
https://m.edsoo.ru/7f417af8
94 Beenenwne B Teoputo rpados
05 BeposiTHOCTB M 9acToTa Clly4aifHOro
COOBITHS
96 CiyyaiiHbIl ONIBIT U CITy4yaiiHOE
coObITHE
BeposiTHOCTB ¥ yacTOTa COOBITHS.
97 Postb MasIOBEpOSITHBIX U TTPAKTHYCCKH

JIOCTOBEPHBIX COOBITHI B IPUPOAE U
B OOIIIECTBE

IToBTOpeHue u 0600mIeHHE

[ToBTOpEHNE OCHOBHBIX MOHATHN U

98-100 METOJOB KypCOB 7 U 8 KIJIacCOB,
00001IeHIe 3HAHMIA
101 HroroBast koHTpOIBHAS paboTa
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOJ0B KypCOB 7 U 8 KJIacCOB,

000011eHE 3HAHUN
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OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME
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