V)

I'ocynapctennoe 610mKkeTHOE 0011€00pa30BaTENBHOE YUPEKICHHE
«Cpennss mxomna Ne59 r.o. Mapuynosns»

PACCMOTPEHO COI'JIACOBAHO I\
Ha 3acefqanuu [1IMO opa mo YBP \\
IIporokon owdd ££2024r. N/ JLA. T'onoBueHKoO  Mepuynonsy

Pykosoaurens IIIMO o8  2024r.

’._‘M.(‘ X ,ﬁ‘.\l’ﬁ_&i: Maf/i aHOBa
A v
M.M. IN'onoBanosa

'\f.\‘f;\Q\ 2024r;) |

PABOYAS ITPOI'PAMMA

no airedpe

OCHOBHOTI0 00111eT0 00pa3oBaHus

g 9-A, 9-b, 9-B xiaccos

PaGouyto nporpamMmy cocraBuna
["apanmxa O.B.
YUUTENIb MAaTEMATHKH

2024-2025 yueGHbIii rof



HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo anrebpe mis obyvaronuxcs 9 kimacca paspaborana Ha ocHoBe PI'OC
O0OO. B mporpamme mno anreOpe ydTeHbl HJEeW U MoJoxkeHus KoHuenuuu pa3BUTHUS
MaTeMaThyeckoro oopasoBanus B Poccuiickoit deneparum.

Anrebpa sBISICTCSI OJIHUM M3 OIMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
obecrieunBaeT U3y4eHHe IPYruxX IUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIs IPOJODKEHNUs 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PazBute y oOywaroummmxcs Hay4YHbIX MPEJICTaBICHUH O TMPOUCXOXKICHUUM U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
MPOLECCOB B MpHUpOJAE U OOIIecTBE, POJIM MATEMaTHMYECKOTO MOJEIUPOBAaHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTalid B COBpeMEHHOM IudpoBoM oOmiecte. M3yueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHsI HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (DOPMYIHPOBATh yTBEepKAeHHUs. OCBOCHHE Kypca aireOpbl 00ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloUuXcs: OHU HCIOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIEeHNE M KOHKPETH3AlUI0, abCTparupoBaHNWE W aHAJIOTHIO.
OOyuenue anreOpe mNpeaAnonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEJIbHOE pELIEHUEe 3ajJad  SBISIETCS  peajau3anuei
JESTEIIbHOCTHOTO MIPUHIINIIA O0YyUeHUSI.

B crpykType mporpammsl y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTelbHO-METoIuYeckue JuHuM: «Yucima u
BBIUUCIICHHSY, «AJTeOpandecKue BBIpOKCHUS», «YPABHCHHS W HEpPaBEHCTBay, «DyHKIHHY.
Kaxxgas u3 3TUX coaepKaTelIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMMH €ro JIMHUSAMH. B xone n3ydeHus yueOHOTo Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 3THM B porpaMmy ydaeOHOTO Kypca «Anredpay BKIIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4ecKoro o0pa3oBaHUS U
CIIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTH4YecKOro
a3bika. CoziepKaTeNbHOM U CTPYKTYpHOH 0COOEHHOCTBIO YUeOHOIo Kypca «Anredpa» sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Copepxanne nuHUM «Yucaa W BBIYHUCICHHS» CIYKUT OCHOBOW [JISl JaJbHEUIIETO
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIIICHHUS,
(GbOpMHUPOBAHNUIO YMEHHSI TOJIb30BATHCS ANTOPUTMAMH, a TaKXKe MPUOOPETEHUI0 MPAKTHUYECKUX
HaBBIKOB, HEOOXOAWMBIX ISl MTOBCETHEBHON KHM3HH. Pa3BUTHE MOHSTHA O YHCIE Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAIlMOHAIBHBIMH M HUPPAIMOHATBLHBIMU YHCIIAMHU,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4Hciie. 3aBEPIICHUE OCBOCHUSI YMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanne AByX anreOpanyecKux JMHUA — «AJTeOpandeckre BBIPOKCHUS» H
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYET  (OPMHPOBAHUIO Yy  OOydaroOUIMXCS
MaTeMaTHYECKOro ammapaTa, HEoOXOIMMOTro Ui peIIeHUs 3a1ad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yueOHBI  MaTepuan TpPYNNHPYEeTCss BOKPYT  palMOHANBbHBIX  BBIpaXeHUH.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMAaTUKH KakK S3bIKa JJIsi TOCTPOCHUS MAaTEMAaTHUYECKUX MOJIENEH,
OIMCAHHUS MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus anredpe BXOAAT TakkKe
JMaNbHEWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAUMOTO, B YAaCTHOCTH, s
OCBOCHHS Kypca WH(GOpPMATHKH, ¥ OBIIQJICHUE HABBIKAMH JICAYKTUBHBIX PaCCYXKICHH.
[TpeoOpazoBaHre CUMBOIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHsI, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.



Copepxanve  (QyHKUMOHAIBHO-TpAQUUECKONH JIMHUM  HAlleJIeHO Ha  IOJy4yeHUe
00yJarmuMuUCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOJENH NIl OMUCAHUS
U HCCIIEeIOBaHUsl pa3HOOOpa3HbIX MPOIECCOB M SIBICHHUI B mpupoje u obmiectBe. M3yuenue
MaTepuanga CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh pPa3INYHBIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPEIICTABICHHUI O POJIM MAaTEMATHKU B Pa3BUTUU [IHUBUIIM3AINUN
U KYJIbTYpBI.

Cornacno yueObHOMY IulaHy B 7-9 Kiaccax wu3ydaercss y4eOHBIH Kypc «AurebOpay,
KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieiibl coAepkaHus: «Uucia u BBIYMCICHUS,
«AnreOpandecKkue BEIpKEHUS», «Y paBHEHUS U HEPABEHCTBAY, « DyHKIIHM.

Ha un3ydenue yueOGHOro Kypca «Ainredpa» orBoautcs B 9 kimacce — 102 gaca (3 4gaca B
HEJICTIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOrpaMMbl yueOHOTO Kypca «Auredpa»
XapaKTEepU3YHTCA:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEeMaTUKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPHUKIIAIHBIX
chepax;

2) rpaxaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEH TpakJIaHMHA M peaju3alli ero Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIUMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO o0IIecTBa (HarmpuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MMPUHIIUIIOB B JEATEIBLHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE y4YacTHE B PEIICHUHM MPAKTUYECKHX 3a7ad MaTeMaTHYEeCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HM JIJIS1 YCTIETHOM Mpo(deCCHOHATBHON EeATeTbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH OO0pa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTaHHE:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MATEMaTHYCCKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAIINEH B JCATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl 4YENOBEKa, MPUPOABI U OOIIECTBAa, MOHMMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW EATENbHOCTH, HTAroB €€ pa3BUTHS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHUPA, OBJAJACHHUEM TMPOCTEUIINMH HaBBIKAMU
HCCJIEeI0BATENbCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHUpPOBAHHE  KYJAbTYPbl  310POBb U
3MOLUOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTHIO TPUMEHSATh MAaT€MaTUYECKHE 3HAHWUS B HWHTEpPEcax CBOErO 3/I0POBbS,
BEJICHHS 3JJOPOBOTO 00pasa KU3HU (3I0pPOBOE MHUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM N7 pelieHus 3ajad B 00JIacTu
COXpPAHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U ImyTel UX pelieHus;

8) ajanTanmus K M3MEHAIIUMCS YCJIOBUSIM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBHUSM B YCJIOBHUSX HEONPEACIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JIEATeNbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX



JtoJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTBITA IPYTHUX;

HE00XO0IMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4ucie (HOpPMYIUPOBATh UACH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM YHUCIIE paHee HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PAa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMbIC PEHICHUS U
neicTBus, GOpPMYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC YHHBepCAJIbHbIE YUeOHbIe NelCTBUS

ba3soBble Jjornueckue aAeMcTBUA:

° BBIABJIATh M XAPAKTEPU30BaTh CYIICCTBEHHBIE MPHU3HAKA MAaTEMaTUYECKUX
00BEKTOB, MOHATUN, OTHOIICHUN MEXY MOHATUAMH, (DOPMYIUPOBATH ONPEACIICHUS MMOHATUH,
yYCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALUU, OCHOBaHUA i1 0000IIeHus u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO AHAIIN3A;

. BOCIIPUHUMATb, (bopmynHupoBaTh u peoOpa3oBbIBaTh CYKJICHHUS:
YTBEPAUTENIbHBIE U OTpULIATEIbHbIE, €MHUYHbIC, YACTHBIC U OOLIHE, YCIOBHBIE;
. BBIABIIATH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTUBOPEUYUs B

(dakTax, NaHHBIX, HAOJNIONCHUSIX M YTBEPXKICHUAX, MpeAJiaraTh KPUTEPUU JIsi BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

. Jenarb BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H
WHJYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIIOYEHUI 110 aHAJIOTUU;
. pa3buparh J0Ka3aTelbCTBA MATEMaTUYECKUX YTBEPXKIACHUM (NpsMbIE U OT

MPOTUBHOTO), TMPOBOJIUTH CaMOCTOSITENIBHO HECIOXHBIE JIOKa3aTeIbCTBA MaTEeMaTHUYECKHUX
($akToB, BBICTpaWBaTh APTYMEHTAIIMIO, IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXICHHUS,

. BBIOMpaTh CIIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOMAUIMNH C YYETOM CaMOCTOSITETLHO BBIJCICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBareibcKkue AeiCTBUA:

o WCIIOJIH30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUM WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIME MPOTUBOpPEUUE, MPOOIeMy, CaMOCTOSITEIHHO
yCTaHaBIUBATh UCKOMOE M JaHHOE, (HOPMUPOBATH TUIIOTE3Y, apTYMEHTUPOBATH CBOIO TMO3UIIHUIO,
MHEHUE;

. MpPOBOJUTh IO  CaMOCTOSITEIBHO  COCTaBJIECHHOMY  IUIAHY  HECIJIOKHBIN
DKCIIEPUMEHT, HEOOJBIIIOE HUCCIEIOBAHUE MO YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTO
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

. CaMOCTOSITENIbHO (OpMyJIMpOBaTh OOOOIIEHUsT W BBIBOJABI TIO0 pe3yJbTaTaM
MPOBEAEHHOTO  HAONIONEHUsS, WCCIEJOBAHMS, OIICHHBATh JIOCTOBEPHOCTh MONYyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHMIA;

o MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKe BBIJBUTATh
MPEANOI0KEHHS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

. BBISIBJIATH ~ HEJOCTATOYHOCTh W W30BITOYHOCTH  MHGOPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJIsl pELICHHUsI 3a/1a4H;



. BBIOMpPATh,  AHAJIM3UPOBATh, CHCTEMATU3MPOBATh U  HMHTEPIPETUPOBATH
UH(POPMALIKIO PA3TUYHBIX BUAOB U (HOPM IpEACTaBICHUS;

. BBIOMpaTh (GopMy HpeAcTaBIeHUS WH(GOPMAIMKA W WILIIOCTPUPOBATH pellacMble
3aJjaud CXEeMaMH, uarpaMMaMu, HHOM rpaduKoi U X KOMOMHALIUAMY;
. OLIEHUBATh HaAEKHOCTh UH(OPMALMK IO KPUTEPUSIM, IPEAIOKEHHBIM YUUTEIEeM

WK COPMYIHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

. BOCIIPUHUMATh U (DOPMYNIHpPOBATH CYKIEHUS B COOTBETCTBHM C YCJIOBHSIMH U
HeNsIMU  OOLICHHUs, SICHO, TOYHO, I'PaMOTHO BBIPAXKaThb CBOIO TOYKY 3PEHUS B YCTHBIX H
MICbMEHHBIX TEKCTax, JaBaTh IOACHEHHS IO XOAYy pEeLIeHUs 3aJaud, KOMMEHTHPOBATh
IIOJIyYECHHBIA pe3yibTarT;

J B XOZie OOCYKICHHMs 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIAaeMOH TEMBI,
npoOyieMbl, pelaeMoil 3aJauyd, BBICKA3bIBaThb WJEH, HAIEJCHHbIE HA TIOUCK pELICHUS,
COIOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMM IPYIMX YYaCTHMKOB Juainora, oOHapyX uBaTh
pa3iauurde W CXOJICTBO MO3UIUH, B KOPPEKTHOW (opme GopMyIupoBaTh pazHOTIACHs, CBOU
BO3Pa)KEHUS;

J IPEJCTaBIATh PE3yJabTaThl PEIIEHUs 3aJayd, AKCIEPUMEHTa, HCCIIEJOBaHMS,
MIPOEKTa, CaMOCTOSITENbHO BBIOMpPATh (PopMaT BBICTYIUICHUS C YYETOM 3a7ad MPE3CHTAIUH U
0COOEHHOCTEHN ayAUTOpUH;

. [IOHUMAaTh M MWCIOJB30BATh IPEUMYIIECTBA KOMAHIHOM W WHIUBUIYAJIBHOU
pabOoTHI ITPH PELICHUH YU4EOHBIX MATEMAaTUUYECKHUX 33/1a4;
. IIPUHUMATh 1€1b COBMECTHOW JESATENbHOCTH, IUIAHUPOBATH OPraHU3ALHUIO

COBMECTHOM paboThl, pacnpeneisiTh BuAbl pabOT, JOroBapHBAThCSA, OOCYKIaTh Ipolecc U
pe3ynbTat paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

. y4acTBOBaTh B TPYMIOBBIX (opmax padboTsl (0OCyXIeHHsS, OOMEH MHEHHSMHU,
MO3TOBBIE€ IITYPMbI U JIpyTH€), BBINOJHATH CBOK YacTb PabOThl M KOOPAMHUPOBATH CBOU
JEHCTBUS C IPYTUMU WEHAMHU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B OOLIUI MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmusanus:

o CaMOCTOSITENIbHO COCTABJIATH IJIaH, aITOPUTM PELICHMs 3a/aud (MM ero 4acTh),
BbIOMpaTh CIOCOO pelIeHusl ¢ y4ETOM HMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HMHTEJIEKT:

L BJIAJACTH criocobamu CaMOITPOBEPKH, CAMOKOHTPOJIA IIpoHecca U pe3yibTara
peHmicHusA MaTeMaTu4eCKOun 3aga4u,
L4 NpeaABUACTL TPYAHOCTHU, KOTOPBIC MOTI'YT BO3HUKHYTH IpH PCIICHHUU 3alayu,

BHOCHUTbh KOPPEKTUBBI B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAlICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

J OLICHMBATh COOTBETCTBHE pE3yjbTaTa JAEATEIbHOCTU IIOCTABIECHHON ILIENN H
YCIIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKEHHUS WM HEIOCTHXKEHUS IIeNM, HaXOJIUTh OUIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 9 kJjacce oOydarOImUNCA TOTYyYUT CIEAYIOIINE MpEIMETHBIC
pEe3yJbTAThI:

Yucja v BLIYMCTIEHUS

CpaBHHBATh U yIOPSAA0YNBATH PAIMOHATBHBIC U UPPAITMOHAIBHBIC YHCIIA.



BeimonHATe apudmerndeckue 1eHCTBUS C PallMOHAIBHBIMU YHCIIaMH, COYETask YCTHbIE U
IMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIIEHUS C UPPALMOHAIbHBIMU YK CIIAMHU.

HaxoauTh 3Ha4eHMsI CTENIEHEN € LIEIBIMU [10KA3aTEIsAMU U KOPHEH, BBIYMCIIATD 3HAUYCHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyrJATh NEWCTBUTEIBHBIE YHUCIIA, BBIIOJIHATH NPUKUIKY pPE3yJbTaTa BBIYUCIICHUN,
OLICHKY YMCJIOBBIX BBIPQXKEHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHBIE W KBaJpaTHbIE YpaBHEHUS, YPABHEHMsI, CBOJSIIMECS K HUM,
npocTeinme ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemarp cucreMbl IByX JTUHEHHBIX YPAaBHEHUM C JBYMsI IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABIIACTCSA JTMHEHHBIM.

Pemate TeKkcTOBBIE 3a7aud  anreOpanvyeckuM CIOCOOOM C TIOMOIIBIO COCTaBIICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

[IpoBOoaNTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
OpUMEHeHHeM TIpadUyecKuX IpejacTaBieHuil (ycTaHaBiIMBaTh, HUMEET JIM YypaBHEHUE WU
CUCTEMAa YpPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate nuHeliHble HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pELICHUE
HEPaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3aIIMCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemarp cucTeMpl JMHEMHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOW IPSIMOMH,
3alAChIBaTh PEIICHUE C TIOMOILIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA [P PELIEHUH Pa3IMYHBIX 3a/au.

DOyHKIUH

Pacrnio3naBath (yHKIMM M3ydeHHBIX BUAOB. [10Ka3bIBaTh CXEMAaTUYECKH PACIIONIOKEHUE
Ha KOOPJIMHATHOMU IIOCKOCTU rpaduKkoB pyHKUuM Buaa: y = kx, y = kx + b, y = k/x, y = ax2 +
bx + ¢, y = x3, y = VX, y = |x|, B 3aBucHMOCTH OT 3HAaueHHiT KOIDDUIMEHTOB, OMUCHIBATH
cBOMCTBa (PYHKIHUI.

Crpouth U u300paxarbh cxeMaTHYecKu IpadUKH KBaApaTUUHBIX (YHKIMH, OMHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacno3znaBate  KkBajgpaTuuHyl0 (QyHKUMIO 10 (QopMmyle, TPUBOJUTH MPUMEPHI
KBaJPAaTUYHBIX QYHKLUI U3 peabHON KU3HU, (PU3UKHU, TEOMETPHH.

YucinoBble N0OCI€10BATEILHOCTH U POrpeccuu

Pacrio3HaBaTh apu(pMeETHUECKYIO U T€OMETPUUECKYIO ITPOrPECCUH NPH PA3HBIX CIIOCOOax
3a/laHusl.

BBINONHATE BBIUMCIEHUS C MCIOJIB30BaHUEM (OpPMYN n-ro uieHa apudMeTHueckoi u
F€OMETPUUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemarp 3amaun, cBA3aHHbIE C YHCIOBBIMU IOCIEI0BATENBHOCTIMHU, B TOM YHCIIE 3ajaun
U3 pealbHOM KU3HU (C UCMOIB30BAaHUEM KalIbKYISATOPa, HIU(POBBIX TEXHOIOTHH).



COJEPKAHUE OBYYEHMUAL.
9 KJIACC

Yucia v BbIYUCTICHUA

PanmonaneHblie 4ncna, HppalMOHAIbHbBIE YHCIa, KOHEYHbIE U OECKOHEYHBIE JIECATUYHbBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JICHCTBUTENbHBIC 4YHCIA KaK OCECKOHECUYHBIC
JIecsTHUHble  apoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JICUCTBUTEIIbHBIX YUCE U KOOPAUHATHOM MPAMOIA.

CpaBHeHHE IEHCTBUTENBHBIX uucel, apupMeTHYecKue ACHCTBHS C JIEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYKAIOIIETO0 MHUpPA, AJTUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MUpe.

[TpubnmxEéHHOe 3HAUYEHHWE BEJIMYMHBI, TOYHOCTH MNpuONMKeHHs. OKpyrieHHE YHCel.
IIpuknaka v OLEHKa pe3ysl bTaTOB BEIYMCICHUMN.

YpaBHeHNsI 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. PelieHne ypaBHEeHH, CBOIAIIMXCSA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHune ypaBHEHUH, CBOIAIIMXCS K  KBaJApaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pelieHus ypaBHEHUM TpPETbEed M 4YETBEPTOM CTENEHEU
Pa3oKEHUEM Ha MHOKUTEIIH.

Pemenue  npoOHO-palMOHANBHBIX — ypaBHEHMM.  PermieHuMe  TEKCTOBBIX  3aja4
anredpandeckuM METOAOM.

VYpaBHeHue ¢ AByMs NepeMEHHBIMU U ero rpaguk. PemeHue cucreM ABYX JIMHEHHBIX
YpaBHEHUN € JByMsl NEpEMEHHbIMU. PelleHne cucteMm [ByX YpaBHEHUHM, OJHO U3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOPOH cTemeHu. [ paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHHUH C
JBYMsI [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3324 aNreOpandeckuM CrIOCOOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOW. PeleHne cuUcTeM JIMHEWHBIX
HEpaBeHCTB C OJHOW mepemeHHOH. KBaapaTHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUH

KBagparuunas ¢ynknus, e€ rpaduk u cBoictBa. [lapabona, KOOpAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

Tpaduku Gpysmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| u ux cBoiicTna.

Yucii0BbIe MOCIEA0BATEIBLHOCTH M POIPECCUH

[TonsiTHe YKMCIIOBOM MOCTIEAOBATENLHOCTH. 3aJaHNE TOCTIEA0BATEIIbBHOCTA PEKYPPEHTHOM
dopmynoit u popmysoit n-ro UieHa.

Apudpmernueckas U reomeTrpuyeckas — mnporpeccud. @opmynabl  n-ro  4JeHa
apru(MeTHUECKONW U TeOMETPUYECKON MPOrPECCHil, CyYMMBI NIEPBBIX 71 YJIEHOB.

N300paxenne 4wieHOB apu(MeTHYECKOW M TeOMETPUYECKOW MpOrpeccuil ToukamH Ha
KOOPJAMHATHOM MJIOCKOCTU. JIMHEHHBIN 1 SKCOHEHIIHMAIbHBINA POCT. CII0KHBIE MPOIEHTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

Y MHOKECTBOM TOYEK
KOOPJAMHATHOU IIPSIMOM.
CpaBHeHue
JIEMCTBUTEINIbHBIX YHCET,
apupMeTuIecKue
JIEUCTBUA C
NEUCTBUTEIbHBIMU
YHUCIIAMH.
[TpubnmxEénnoe
3HAUYE€HHE BEJIIMYMHBI,
TOYHOCTbH MPUOITFKCHHS.

IEUCTBUTENbHBIC YHCIIa
TOYKaMU KOOPAMHATHOU
NpsIMOM. 3aIKChIBaTh,
CpaBHUBATh U
YHOPSAIOYHBATH
JIEMCTBUTEIIbHBIC YHUCIIA.
BrImonHATE, coueTast yCTHBIS
Y NIUCbMEHHbIE TPUEMBI,
apupMeTHIECKUE JEHCTBUS C
palMoOHANIbHBIMU YUCIIAMU;
HaXO0JIUTh 3HAYCHHUSI

9 KJIACC
KoaudecTBO OcHoBHoOe conep:xkanue (OCHOBHBbIE BUbI
HaumeHnoBaHnue Jacos JeATeIbHOCTH
pa3aeiioB M TeM Kontpo 00y4arouuxcs DUeKTPOHHble (ItHPPOBLIC)
o0pa3oBaTe/ibHbIE PECYPCHI
NporpamMmmMsl Bcero JbHBIE
padoThI
PanmoHanbHBIC YKCIa, Pa3BuBare npexncraBieHus o
HMppalyoHaJbHbIC YHCIA, YHCIaX: OT MHOXKECTBA
KOHCYHBIC B HATypaJbHBIX YHCET 10
OeCKOHEUHbIE MHOKECTBA JIeHCTBUTEIILHBIX
JIeCATUYHBIE IPOOH. yrcen. O3HaKOMUTBCS C
MHOXeCTBO BO3MO’KHOCTBIO
JIEUCTBUTEIIbHBIX YHUCET; | MPEJCTaBICHUS
JeliCTBUTEIILHBIC YHCIIa JEHCTBUTEIILHOT'O YHCJIA KaK
Kak 0€CKOHEUYHEIC OCCKOHEUHOM ACCATHYHOM
JIECATUYHBIC IPOOH. JIpoOH, TPUMEHSTh
Ynena u BzanmMHO ogHO3HAYHOE JIeCATUYHBIC TIPUOTIHKCHHS
COOTBETCTBHE MEX, allMOHAIBLHBIX U
1 BETIHCIICHIA. 9 1 MHOKECTBOM Y EIpI;aHI/IOHaJ'IBHLIX quced. bubmorexa LHOK
JlelicTBUTENbHBIC . https://m.edsoo.ru/7f419d08
wena NeNCTBUTENbHBIX yicen | M3o00paxarhb
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YpaBHeHus u
HEPaBEHCTBA.
YpaBHEHUs C OJTHOU
IIEpPEMEHHOM

14

Oxpyrienue yuces.
[Ipukuaka u oleHKa
pe3ynbTaTOB
BBIYMCJICHHIA.

JIuneliHoe ypaBHEHHE.
Pemenne ypaBHeHuUH,
CBOIAIIMXCS K
nuHeHbIM. KBagpaTHoe
ypaBHeHue. Pemenue
YpaBHEHUH, CBOJIAIINXCS
K KBa/IpaTHBIM.
buxBanpaTHbie
ypaBHeHus. [Ipumepsl
pelIeHus] ypaBHEHU I
TPEThEN U YETBEPTON
CTEMEHEN Pa3yIoKEHUEM
Ha MHOXUTENU. Pemenne
JIpOOHOPAIIMOHATIEHBIX

CTEIICHEH C LEIbIMU
IIOKa3aTeJsIMU U KOPHEH;
BBIUUCIIATH 3HAUECHUS
YKCIJIOBBIX BBIPA)KECHUH.
ITonmyuuTs npencraBieHUE O
3HAYUMOCTHU
JENCTBUTENBHBIX YHCET B
IIPAKTUYECKON AESITEIbHOCTU
4esoBeKa. AHAIM3UPOBATh U
JIeJIaTh BBIBOJBI O TOYHOCTHU
PUOIMKEHUS
JIECTBUTENILHOTO YHCIa IPU
pemieHuu 3aga4. OKpyrisTh
JEHCTBUTEIIBHBIEC YUCIIA,
BBITIOJHATH IPUKUIKY
pe3yJibTaTa BIYUCIICHUH,
OLICHKY 3HAYEHHI

YHCJIOBBIX BBIPA)KEHUH.
3HAKOMUTBHCS C UCTOPHUEN
pa3BUTHS MAaTEMAaTHUKH.

OcBauBatb, 3a1IOMUHATh U
MPUMEHSTH rpaduueckue
METO/Ibl TP PELICHUHU
YpaBHEHUM, HEPABEHCTB U HX
cucreM. Pacrio3HaBaTh 1enbie
U 1pOoOHbIE YpaBHEHHUS.
Pemars nunelinsie u
KBaJpaTHBIC YpPaBHEHMUS,
yYpaBHEHUS, CBOISIINECS K
HUM, ITpOCTENIINE
JIpOOHOpaIOHATHHBIE
ypaBHeHus. [Ipenarats
BO3MOYKHBIE CITOCOOBI
pelleHns TEKCTOBBIX 3ajad,

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

10
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ypaBHeHUU. Perienue
TEKCTOBBIX 3a]1a4
anredpandecKum
METOJIOM.

00CYyX/1aTh MX U peIaTh
TEKCTOBBIE 33]1a4l Pa3HbIMU
crioco0aMu. 3HAKOMUTBCS C
UCTOpHEH pa3BUTHUS
MaTCMaTUuKU.

YpaBHeHus U
HEPaBEHCTBA.
Cucremsl
YpaBHEHUU

YpaBHeHus U
HEpPaBEHCTBA.

14

16

YpaBHeHuUE C IBYMs
MIEPEMEHHBIMU U €0
rpaduk. Cucrema qByx
JIMHEWHBIX YpaBHEHUH C
JIBYMSI TIEPEMEHHBIMHU 1
e€ peureHue. Pemenue
CHUCTEM JIBYX YPaBHEHUHU,
OJIHO U3 KOTOPBIX
JIMHEHOE, a IPyroe —
BTOPOM CTEICHHU.
['paduueckas
MHTEpIPETALMS CUCTEMBI
YpPaBHEHUU C JIBYMSI
nepeMeHHbIMU. Permenune
TEKCTOBBIX 3a/]a4
anredpanyecKkum
crocooom

HucnoBble HEPABEHCTBA
U UX CBOMCTBA.

OcBauBath U NIPUMEHATH
IIPUEMBI PELICHHS CUCTEMBI
JIBYX JINHEWHBIX YPAaBHEHUM C
JIBYMsI IEPEMEHHBIMU U
CUCTEMBI IByX YpaBHEHUM, B
KOTOPBIX OJTHO YpaBHEHUE HE
SBJIIETCS TMHEWHBIM.
Hcnons3oBats
(byHKIIMOHATIBHO-
rpaduyuecKue npeicTaBIeHUs
JUISl pelieHus U
UCCJIEIOBAHMsI YPABHEHUN U
CUCTEM. AHAIU3UPOBAThH
TEKCTBHI 3a/1a4, peIIaTh UxX
areOpanvyeckumM CrocoooM:
MIEPEXOIUTH OT CIIOBECHOU
(hOpPMYITUPOBKHU YCIOBUS
3aJ]auy K anredpandyeckoin
MOJIEJIN TTYTEM COCTaBJIEHUS
CUCTEMBI ypaBHEHUI; peniaTh
COCTaBJICHHYIO CUCTEMY
YPaBHEHU;
MHTEPIPETUPOBATH
pe3yspTaT. 3HAKOMUTBCS C
HCTOPHUEN pa3BUTHUSA
MaTEMaTUKHU

Uurarh, 3aIIKCHIBATD,
IMOHUMATD,

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

11
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HepasencrBa

OyHKIUU

16

JIuHeliHbIe HEPABEHCTBA
C OHOM IEPEMEHHOMN 1
ux pemienue. Cucremsl
JUHEHHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U UX
pemenue. KBagparueie
HEPaBEHCTBA U UX
pemenue. ['paduyeckas
WHTEpIpeTalus
HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI
NePEeMEHHBIMU

KBanpatuunas QyHkIus,
e€ rpaduk 1 cBOKCTBA.
[Tapabona, KOOpAUHATEI
BEpILKHBI 1apadoibl, 0Ch

UHTEPIPETUPOBATH
HEPaBEHCTBA; UCIOJb30BaTh
CUMBOJIUKY U
TEPMUHOJIOTUIO. BBINONHATE
peoOpa3oBaHUs HEPABCHCTB,
WCII0JIb30BAaTh IS
npeoOpa3oBaHus CBOMCTBA
YHUCJIOBBIX HEPABEHCTB.
Pacnio3naBath TUHENHBIE U
KBaJpaTHbIC HEPABEHCTBA.
Pemars nunelinbie
HEPaBEHCTBA, CUCTEMBbI
JIMHEHHBIX HEPABEHCTB,
CHUCTEMBbI HEPABEHCTB,
BKJIIOUAIOILIUX KBAJAPaTHOE
HEPaBEHCTBO, U PEIIaTh UX;
00CyXJ1aTh MOJIYYEHHbIE
pemienus. M3o0paxartp
pellieHne HepaBeHCTBa U
CUCTEMBI HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM,
3aIACHIBaTh PELICHUE C
MOMOIIBIO CUMBOJIOB. PemaTe
KBaJpaTHbIE HEPABEHCTBA,
UCIIOJIB3YS rpaduuecKue
npenacrasieHus. OcBanBarth u
MPUMEHSTh HEPaBEHCTBA MPU
pELIeHUH pa3INYHbIX 3a1a4,
B TOM YHCJIE
MPaKTUKOOPUEHTUPOBAHHBIX

Pacnio3naBaTh BUJIbI
U3y4aeMbIX (PYHKLUI;
WJUTIOCTPUPOBATH
CXEMaTHYECKH, OOBSICHSITH

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d08

12
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6

YucioBble
OCJIEIOBATEILHOCT
u

15

CUMMETpPUHU TapadoIbI.
I'padpuku byskumii: y =
kx,y=kx+b,y=kx,y
=X2,y=x3,y=\/x,y
=[x

ITonsTHE YnCIOBOM
ITOCJIEIOBATEILHOCTH.
3amanne
MOCJIEIOBATEIIbHOCTH
PEKYPPEHTHOMU
dbopmyroit u popmyoin

pacroyio’keHle Ha
KOOPJMHATHOM TJIOCKOCTH
rpaduKoB QpyHKIMIA BUIA: y
=kx,y=kx+b,y=kx,y=
x2,y=x3,y=Vx,y=|x|
B 3aBUCUMOCTH OT 3HaYCHUU
K03(PUITMEHTOB; ONKCHIBATH
ux cBoiicTBa. Pacno3HaBaTp
KBaJPaTHUHYIO (DYHKIHIO 110
dbopmyne. [IpuBoautsb
MPUMEPHI KBAIPATUIHBIX
3aBUCUMOCTEN U3 pealbHOU
JKU3HH, PU3UKHU, TEOMETPHH.
BrisBiaTe 1 00001maTs
ocobeHHOCTH rpaduka
KBaIpAaTHYHON PYHKIMH y =
ax2 + bx + c. CtpouTts 1
M300paxaTh CXeMaTHUYECKH
rpaduKy KBaAPATUIHBIX
byHKIMH, 3a1aHHBIX
dopMynamu Bugay =ax2 ,y
=ax2+tqy=a(x+p)2,y=
ax2 + bx + c. AHanu3upoOBaTh
Y TIPUMEHSATH CBOMCTBA
W3YYCHHBIX (DYHKITUH IS UX
MOCTPOECHHMSI, B TOM YHUCIIE C
MOMOUIbIO IIU(PPOBBIX
pECYpPCOB.

OcBauBaTh U TPUMEHSTH
HHICKCHBIE 0003HAYEHMS,
CTPOUTDH PEUYEBBIC
BBICKA3bIBAaHUS C
HCTIOJIb30BAaHUEM
TEPMHUHOJIOTUH, CBI3aHHOM C

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

13
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n-To 4eHa.
Apudmerndeckas u
reoMeTpuyecKas
nporpeccuu. opmyiib
n-Tro 4jieHa
apuMeTUYECKON 1
reOMETPUYECKOMN
MPOrPeccuii, CyMMbI
MEPBBIX N YICHOB.
N300paxeHne 4ieHoB
apupMeTHIeCcKon u
reOMEeTPUUYECKOI
MPOTrPECCUI TOUKaMH Ha
KOOPJMHATHOMU
IJIOCKOCTH. JINHENHBIN 1
AKCIIOHEHIIMATBHBIH
poct. ClI0XKHBIE
MPOLIEHTHI

MOHSTHEM
MOCJIeI0BATEIHHOCTH.
Ananu3upoBats GopMyIty n-
ro 4jieHa
I10CJIEZI0BATENBHOCTH WIIN
PEKYpPPEHTHYIO (HOpMYILy U
BBIUUCIISATH YIECHbI
MocJe0BaTeIbHOCTEH,
3aJJaHHBIX 3TUMU
dopmynamu. YcTaHaBIUBaTh
3aKOHOMEPHOCTbH B
MIOCTPOCHUU
[10CJIEI0BATENBHOCTH, €CIIU
BBIMMCAHBI TIEPBhIC
HECKOJIBKO €€ YJICHOB.
Pacnio3znaBath
apu(pMETUUYECKYIO U
reOMETPUUYECKYIO
MIPOrPECCUU MPHU Pa3HBIX
croco0ax 3ajanus. Pemarts
3aJ1a4M C UCIIOJIb30BaHUEM
¢dbopMmyI n-ro uieHa
apudmernyeckoit u
reOMETPUUYECKON
IIPOrPECCUM, CYMMBI IIEPBBIX
n wieHoB. M300paxathb
YJIEHBI [10CJIEIOBATEILHOCTH
TOYKaMH Ha KOOPJUHATHON
II0cKoCTH. PaccmaTtpuBaTh
IIPUMEPBI ITPOLIECCOB U
SBJICHUHN U3 PEAIbHON KU3HH,
WUTIOCTPUPYIOIIHE
U3MEHEHUE B
apudmeTnyeckoit

14




nporpeccuu, B
reOMETPUYECKOMN
nporpeccuu; n300paxarb
COOTBETCTBYIOILIKE
3aBUCUMOCTH IpahUIECKH.
Pemars 3amaun, cBsi3aHHBIE C
YHCIOBBIMU
MOCJIe0BATEIHHOCTMU, B
TOM YHCIIE 33JIa4H U3
peaTbHOM KU3HHU C
MCTIOJIb30BaHNEM IU(POBBIX
TEXHOJIOTHH (3JEKTPOHHBIX
TaOIUII, TPapUIECKOTO
KaJbKYJIATOpPA U T.IL.).
Pemate 3a1aun Ha CIOXKHBIE
MPOLIEHTHI, B TOM YHCIIE
3a/1a4y U3 peanbHOU
MIPaKTHUKH (C
HCIOJIb30BaHNEM
KaJIbKYJIATOPa). 3HAKOMUTHCS
C UCTOpHEN pa3BUTUS

MaTeMaTUKU
[ToBTOpEHME,

7 o0o6mieHwue, 18 bubnuotexa [JOK
CHCTeMaTH3amus https://m.edsoo0.ru/7f419d08
3HAHUH

OBIIEE KOJIMYECTBO

YACOB IIO 102

ITPOTPAMME

15
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CIIOCOBbI OIEHKHX JOCTUXEHUA YYHAIIUMUCA
IINIAHUPYEMBIX PE3YJIbTATOB

MHoroo0pa3ue Bu10B U (opM olleHUBAHUS

KomnnekcHplii 1MOAXOA K  OLEHUBAHUIO NPEANOJIAraeT  MCIIOJIb30BaHUE  BO
B3aMMOCBS3H €r0 Pa3HOOOPa3HBIX BUAOB U HOPM.

K BugamM BHYTPHUIIIKOJBHOTO OIEHUBAHUS TPEAMETHBIX PE3YyIbTaTOB OCBOCHHS
00pa30BaTeNbHBIX IPOrpaMM, pa3BepPTHIBAEMBIX 10 MEpHOIaM 00yUeHUs, OTHOCSTCS:

— craproBas JIMarHOCTHKA, HAMpaBICHHAs HAa OIECHKY OOIEeld TOTOBHOCTH
oOyuaroluxcsi K 00y4eHHI0 Ha JaHHOM YpOBHE 00pa30BaHuUs;

—  TeKyllee OICHUBAaHUE, OTpPaXKawIlee HWHIUBUAYAIbHOE  IPOJBUKCHHE
00yu4aroIerocsi B 0CBOGHUHU IPOrpaMMBbl yUeOHOTO MPEAMETa;

— TEMaTU4eCKOe OICHUBAHWE, HAIIPABJIICHHOC HA BBISBJICHHUE M OICHKY JOCTH)KCHHUS
00pa3oBaTeNbHBIX PE3yIbTATOB, CBA3aHHBIX C U3YYCHHEM OTIEIbHBIX TeM 00pa3oBaTeNbHOM
MIPOrPaMMBEI;

— TMPOMEXYTOYHOE OILEHHWBAaHWE [0 WTOraM M3y4YeHUs KpPYHHBIX OJOKOB
o0pa30oBaTeNbHON TPOTPaMMbI, BKIIIOYAIOMIEH HECKOJBKO TeM wWid (hopmMupoBaHue
KOMIUIEKCHOTO OJI0Ka yueOHBIX JeicTBUH (paboTa ¢ nHpopmanuen, ayupoBaHue u JIp.);

— WTOTOBOE OIEHWBAaHWE PE3YJIbTATOB OCBOCHUS O0pPa30BATEIBHOW MPOrpaMMBbI 3a
y4eOHBIN TOJ.

dopmamMu  TIpeIbABICHUS OOYYaIOMUMUCS CBOWX JOCTHIKCHHH CITy)KaT YCTHBIC
OTBETHI, MUCbMEHHBIE PAaOOTHI (CAaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OThI, TECTUPOBAHUE U
npyrue). B cucteMy BHYTPHIIKOIBHOTO OIICHUBAHMS BXOAHUT TAK)KE OI[CHKA JIA0OPATOPHBIX U
MPAKTUYECKHUX PadOT, MIPOEKTOB, TBOPUECKUX PabOT 00yUaIOIIUXCSI.

CucreMa OICHKH TUIAHUPYEMBIX Pe3yIbTaTOB CKIIAABIBACTCS U3 JIBYX CBSI3aHHBIX JAPYT
C JAPYroM COCTaBISIOIIMX: OIEHKHU Mpolecca GOpMUPOBAHUS TUIAHUPYEMBIX PE3YIbTATOB,
peaim3yeMbiX B (DOpME TEKYIIET0O W TEMaTHYeCKOTO OIICHHBAHHS, W OIICHKH pe3yJibTaTra
(hopMUpOBaHUS ITIAHUPYEMBIX PE3YIIBTATOB, pean3yeMoil B JOpME UTOTOBOTO KOHTPOJIS.

OnHakKo OCHOBHBIC TPUHIIMITBI OIEHOYHOW JCSITENTbHOCTH EAWHBI JUIS  BCEX
COCTaBJISIONINX, 3TO:

- JIOCTOBEPHOCThH OIIEHKH, YTO BKJIIOYAET B ceOS 0OOCHOBAHHOCTD, JIOKA3aTEIBHOCTh
pe3ynbTaTa OLIEHWBAaHHUSA, €r0 COOTBETCTBHE PEATBbHOCTH; JOCTIKEHHE ATOrO MPHHIIMIIA
obOecrieunBaeTCs TPEKIE BCETO HMHCTPYMEHTApPHEM W MPOIEAYPOHd TPOBEPKH, B OCHOBE
KOTOPBIX JISKUT OPUEHTALINS Ha TNIAHUPYEMBIE PE3yIbTaThl;

- OOBEKTHBHOCTH OIIEHKH, YTO BBIPAKACTCS B HE3aBHCHUMOCTH OIICHUBAHUS OT
OOCTOSITENTLCTB, OT CIyd4alHBIX (AKTOPOB, B OTCYTCTBHHM MPEIB3SATOTO OTHOIIEHUS K
oOyJaromemMycs; JOCTHKCHHE 3TOTO TPUHITUIIA BO3MOXKHO TOJBKO MPH HAIWMYUU HOPM H
KPUTEPUEB OIIEHKH, TO €CTh MPH PeaTU3aliHi KPUTEPUATHLHOTO MOAX0/1a;

- WH()OPMATHBHOCTH OIIEHKH, YTO IOJPA3yMEBACT IOJHOTY W TIyOWHY MPOBEPKHU
OBJIQJICHUS TUTAHUPYEMBIMU pe3yJbTaTaMH, COJEPKaTeIbHOCTh HHPOPMAIIIH, TTOTyJaeMol B
pe3ysibTaTe TMPOBEACHHON TPOIEAYpPhl, MPOBEPKH HA PA3MIHBIX YPOBHSX; JIOCTHIKCHUE
ATOr0 TpUHIUNA O00eCreuynBaeTcs, B YaCTHOCTH, pealll3aleldl YpPOBHEBOTO IMOAXO0/Aa K
OIICHUBAHHIO.

HUTOroBblii KOHTPOJIb
TpaguIMOHHO WTOTOBBI KOHTPOJIb IO MaTeMaTHKe TMpoBOAUTCS B ¢dopMme

KOHTPOJBHOW pabOThl WM TECTa, COCTOSIIMX U3 HECKOJNbKHX 3alaHui  pa3TuIHON
CJIO’KHOCTH.
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OueHuBaHue pe3ynbTara UTOrOBOW KOHTPOJIBHOM pabOThl UM T€CTa PEeKOMEHIyeTCs
BBICTPAaUBaTh B COOTBETCTBUU CO CIEAYIOIMMHU IIPUBEACHHBIMU HI)KE KPUTEPHUSIMU, KOTOPbIE
OIpPEEISIOT YPOBHU IOCTHKEHUS TUIAHUPYEMBIX PE3yJIbTaTOB.

- Ecnn oOyuaromuiicss JeMCcTBYeT CaMOCTOSITENIBHO B MPOCTBIX Y4EOHBIX CUTYallUsX,
JEMOHCTPUPYSI OCBOCHHE YYE€OHBIX JEUCTBHUH C OMOPHOM CHCTEMOM 3HAHUN B paMKax
CTaHJApPTHBIX 3a/a4, TO €ro MaTeMaTHyecKas TOATrOTOBKAa OTBEYaeT 0043aTeIbHOMY
(YIOBIETBOPUTEIHHOMY) YPOBHIO JOCTHKECHHS IJIAHUPYEMBIX PE3YJIbTaTOB M MOXKET OBITh
OlLIeHEHa OTMETKOH «3». OBnageHue 00sA3aTeNbHBIM YPOBHEM SIBIISIETCS JOCTATOYHBIM IS
MPOJOJIKEHHS] 00YUECHHUS.

- Ecin oOyuaromuiicss 1€HCTBYET CaMOCTOSITENBHO B THUIIOBBIX M B HECIOXHBIX
W3MEHEHHBIX CHUTYallUsiX, TO €ro MaTeMaTHu4ecKas IOJIOTOBKAa OTBEYAET IOBBILICHHOMY
YPOBHIO JOCTH)KEHUSI IIJITAHUPYEMBIX PE3YJIBTATOB U MOXKET OBITh OLIEHEHA OTMETKOM «4».

- Ecnu obyuaromuiics AeCTBYeT CaMOCTOSITENIFHO B CJIOXKHBIX Y4EOHBIX CUTYalUAX,
MIPUMEHSIET 3HAHUSI B HE3HAKOMBIX, HECTaH/IAPTHBIX CUTYAIUSIX, OTPAKAIOLIUX KaK y4yeOHBbIE,
Tak ¥ BHEyuYeOHbIC 3a/ladyd Ha MpeoOpa3oBaHHE WM CO3JaHHE HOBOTO CIOCO0a peuIeHHs
poOJIEMBI, TO €r0 MaTeMaTH4YecKasi MOATOTOBKA OTBEYAET BHICOKOMY YPOBHIO JOCTHIKCHHS
IUTAHUPYEMBIX PE3YIIbTATOB U MOXKET OBITh OILICHEHA OTMETKOM «5».

Uro0b1 ocymiecTBuTh AU (HepeHIupOBaHHOE OLEHUBAHUE, B MPOLEAYPY HTOTOBOTO
KOHTPOJSL JOJDKHBI OBITh BKJIIOYEHBI 3aJlaHUSl, COOTBETCTBYIOIIUE KaXXJAOMY YPOBHIO
MaTeMaTH4ecKol mnoAroroBku. OOpaiaeM 0co00€ BHMMAHME Ha Ba)KHOCTb IIPOBEPKHU
JOCTUKEHHUST ypOBHS 00s3aTeNbHON MaTeMaTUYECKON MOJITOTOBKM KaK CaMOCTOSITEIbHOMN
3a/1auM olleHuBaHUs. JlOCTH)KEHHE WM HEJOCTH)KEHNUE YPOBHSI 00s13aTENIbHOM MOATOTOBKH —
3TO KJto4eBas WMHGOpMalKs, XapaKTepusyrolash KauecTBO MaTeMaTH4eCKOW MOArOTOBKU
oOyuJaromierocs.

OnpeneneHnre  ypoBHS ~ JOCTHIXKEHHS  IJIAHHUPYEMbBIX  PE3yJdbTaTOB  MOKET
OCYILIECTBIISATHCS HA OCHOBE MPOIIEHTA OT YKCila BBHIIOJHEHHBIX BEPHO 33aJaHUM ClelyIoUM
o0Opa3zom:

- 00yyarouuiicss He JOCTUT 0053aTeNbHOIO YPOBHS MOATOTOBKH, U €EMY BBICTaBISIETCS
OTMETKa «2», eCIM OH BBIMOJHUI MeHee 65% 3amaHuii 00513aTENBHOTO YPOBHS MOATOTOBKH,
BKJIFOUEHHBIX B KOHTPOJIBHYIO padOTy WJIU TECT;

- oOyyaromuiicss TOCTUT 0053aTeIbHOTO YPOBHSI MOATOTOBKH, €MY BBICTaBISETCS
OTMETKa HE HUXKe «3», €CIM OH BBINOJHWI He MeHee 65% 3ananuil 0043aTeIbHOIO YPOBHS
MOATOTOBKH, BKIIFOUEHHBIX B UTOTOBYIO PaloTYy;

- 00yyaroUuiicst AOCTUT MOBBIIMIEHHOTO YPOBHS, EMY BBICTABIISI€TCSI OTMETKA HE HUXKE
«4», ecnu OH BBITIOJIHUT HE MeHee 65% o0111ero yucia 3aJaHuil H”TOroBoi paboThI;

- 00YyJaroNIUiiCcs JOCTUT BBICOKOTO YPOBHS, EMY BBICTABIISIETCS OTMETKA «5», €CIIA OH
BBHITIONTHIIT HE MeHee 85% 3aaHuii UTOTOBOW PabOTEHI.

Hanpumep, kouTposnbHas padota copepxut 10 3ananuit, 3 HUX 7 3aJaHUA OTHOCATCS
K 00s13aTeIbHOMY YPOBHIO, 2 3a/laHUs K MOBBIIICHHOMY YPOBHIO M 1 3a/laHMe K BBICOKOMY
ypoBHI0. Eciii oOyJaronuiicss BBIMOTHUI BEPHO S5 3aaHUil 00s13aTE€ILHOTO YPOBHS, TO €MY
BBICTABJISIETCS. OTMETKAa <«3», €ClIM OO0YyYaroIIMICs BBIMOJHWI BEpPHO BCe 7 3ajaHuid
00s13aTE€ILHOTO YPOBHS, TO €MY BBICTABIISIETCS OTMETKa «4», €Cli Ke O00yJarolmuncs
BBINOJIHWJI BEPHO 9 3a1aHUH, TO éMy BBICTABIISIETCS OTMETKA «5».

Ecin B Tecre mnpeaycMOTpeHO HauuciaeHHe OayyioB 3a BBINOJHEHHWE 3a/laHuH,
Hanpumep, oT 0 10 2 GayuIoB, TO MPOLEHTHl BBIYUCISIOTCS aHAJIOTHYHBIM 00pa3oM, HO OT
obmero 6amna. Hampumep, MakCuManbHBIN OaJIT 32 TECT paBeH 26, B TOM YHUCIIE, 33 3aJaHus
00513aTeIbHOTO YPOBHS MOJATOTOBKM MOXHO MakCHMallbHO HaOpath 18 Gayos, 3a 3ajaHus
MOBBIIICHHBIX ypoBHEH — & OaymmoB. OOyJaromuics MOMYYUT OTMETKY «2», €Cii HaOepeT
MeHee 12 6amioB, oTMeTKy «3», ecnu Haleper or 12 no 16 Gamno, oTMETKY «4», ecnu
Habepet ot 17 no 21 Gamna, U OTMETKY «5», eclii HabepeT He MeHee 22 6aoB.
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JIns  OLIEHKHM TEMaTHYECKUX IUIAHMPYEMBIX PE3yJbTaTOB 110  MaTeMaTHKE
TPaIUIIMOHHO HUCIOJIh30BaHUE KOHTPOJBHBIX pador. Ha mpoBenenune paboThl oTBOAUTCS |
YPOK, B Hee BKITt0UaroT oT 5 10 10—12 mnm Gosee 3aqaHuii B 3aBUCUMOCTH OT T0J1a 00ydYeHUSI.

Tekyuiee oueHuBaHue

B ocHOBe o1leHMBaHUS JIeKAT CIEAYIOIIAE O0IINE KPUTEPUU, OCHOBAHHBIC HA CTCIICHU
CaMOCTOSITENTLHOCTH 00YYaIOLIerocs U CIOKHOCTH CUTYaIUH.

OO0yuatromieMycsi MOXKET ObITh BBICTABJICHA!

- OTMETKa «5», €CIIi OH JIEHCTBYET CaAMOCTOSTECIILHO B CIIOKHBIX Y4E€OHBIX WM BO
BHEYYCOHBIX CHTYAIUsX;

- OTMETKa «4», €CJIM OH JIEHCTBYET CAMOCTOSTEIHHO B IIMPOKOM CIIEKTPE THIIOBHIX, B
KOMIUICKCHBIX M B U3MEHECHHBIX YYCOHBIX CUTYAIHIX;

- oTMeTKa «3», eClM OH JCHCTBYET CaMOCTOSITEIIBHO B MPOCTBIX THIIOBBIX YUCOHBIX
CUTYyAIIHSsX.

OOyuaronemMycs, KOTOPBI JIEMOHCTPUPYET OT/ACIbHBIC MPOCTEUIINE NEHCTBUS WIH
BBINOJIHSAET 3TH JCUCTBUS C OINOPOM HA IOMOIIb, HE MOXXET OBITh BBICTABICHA [aXKe
MUHUMAaJTbHAS MTOJIOKHUTEIbHAS OTMETKA, €r0 MOATOTOBKAa MOXKET ObITh CKOPPEKTHPOBAHA HA
OCHOBE JIOMTOJTHUTEIHHON paOOTHI 110 BBISBJICHHUIO TPOOEIOB U THIIMYHBIX OIIHOOK.
OOyuJaromeMycsi, KOTOPBI WCIBITBIBACT 3HAYUTEIBHBIC TPYAHOCTH HaKe B MPOCTCHIINX
cllyyasix, TpeOyeTcs crenuanbHas UHIMBUAyallbHAs KOPPEKIIMOHHAs paboTa.

PexomeHnaanum no ynopsiiouMBaHUIO OLIEHOYHBIX Mpoueayp

B 1mensx ymnopsnoyMBaHMS CHCTEMbl OLIEHOYHBIX HPOLENYp, IPOBOJUMBIX B
oOuieo0pa3zoBarenbHON opranuzanuu (naiee - OO), peKOMeHyeTcs:

a) MPOBOJUTH OLIEHOYHBIE MPOLEAYPHl MO KAKAOMY y4eOHOMY IpEIMETy B OJHOM
napajuienu kiaccoB He yamie | pasa B 2,5 Hegenu. Ilpu 3ToM 00beM yueOHOro BpeMeHH,
3aTpayvBaEMOr0 Ha TPOBEACHHME OLIEHOYHBIX NPOLENYp, HE NOJDKEH mnpesbimats 10% ot
BCero o0beMa y4eOHOro BpeMEHHU, OTBOAMMOIO Ha U3y4EHHE JJaHHOT'O y4eOHOro IpeaMera B
JAHHOM MapajieNny B TEKyIIeM y4eOHOM rofy;

0) He MPOBOJAUTH OIEHOYHBIE MPOLEIYyphl Ha IMEPBOM U TOCJIEIHEM YpOKax, 3a
UCKJIIOYEHHEM y4eOHBIX MPeIMETOB, [0 KOTOPBIM MPOBOAUTCS He Oojee 1 ypoka B HeZelto,
MIPUYEM ITOT YPOK SIBJISETCS NEPBBIM WM MTOCIIETHUM B paCIIUCaHUH;

B) HE MPOBOAUTH A OOydYaroIMXcs OJHOro Kiacca Oojiee OIHOM OLIEHOYHOM
MPOLEAYpPHI B ICHD;

I') HCKIIOYMUTh CHUTyallud 3aMEIIeHUs MOJHOLEHHOro Yy4eOHOro Imporecca B
COOTBETCTBUH C 00pa30BaTEIbHON MPOTrpaMMON MHOTOKPATHBIM BBIITOJIHEHUEM OJHOTHITHBIX
3aJlaHUil  KOHKPETHOW  OLIEHOYHOM  MpoUeAypbl, MpOBEIEHUs ''IperBapUTEIbHBIX"
KOHTPOJBbHBIX HJIM TPOBEPOYHBIX PabOT HEMOCPEJCTBEHHO Iepesa IUIaHupyeMoM aaToit
IIPOBEJIEHUS OLIEHOYHOM NPOLETypHI;

1) IpU TIPOBEJCHUH OLIEHOYHOM MPOLEAYphl YUIUTHIBATh HEOOXOAUMOCTh peaanu3alun
B paMKax y4yeOHOro Ipolecca TaKHX JTaloB, Kak TIpoBepka padoT oOydaromuxcs,
(GopMHpOBaHHE MacCHUBa pE3yJIbTATOB OLIEHOYHOW NPOLIEAYpHl, AaHAIM3 pe3yJIbTaTOB
yuuTeneM, paz0op OIMOOK, JOMYIIEHHBIX OOYYaIOUUMHCA TPU BBIIOJIHEHUH pPalOTHI,
0TpabOTKa BBISBICHHBIX MPOOJEM, NMpPU HEOOXOJUMOCTU - MOBTOPEHHE U 3aKperieHue
MaTepuana.
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