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MNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma mo anre0pe cocTaBlieHa Ha OCHOBE TMOJOXEHUH W TpeboBaHUU K
pe3yibTaTaM OCBOEHHsS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMBbl,
npencTaBieHHbIX B DejepaibHOM TOCYJapCTBEHHOM 00pa30BaTEbHOM CTaHAAPTE OCHOBHOTO
obuiero obpaszoBanust (PI'OC O0O), a takxke ¢ yuétom [IpumepHOl mporpaMmbl BOCHIUTaHUS
u Konnenmuu npenojgaBanust yuyeOHOro nmpenmera «Marematuka» B 00pa3oBaTeNbHBIX
opranmzanusax Poccuiickoit ®@exnepanuu, peanu3yoOIUX OCHOBHBIE 00I111e00pa3oBaTe/IbHBIE
IPOrPaMMBI.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "AJITEBPE"

Pabouas mporpamma mo anrebpe ans oOydaromuxcs 8 KiaccoB pa3paboTaHa Ha OCHOBE
®enepallbHOTO TOCYIAPCTBEHHOT'0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOT'O 00111ero 00pa3oBaHus
C y4€TOM U COBPEMEHHBIX MHPOBBIX TpPEeOOBAHMM, MPEABABIAEMBIX K MaTeMaTHYECKOMY
00pa30BaHUIO, M TPAAULIUN POCCHHUCKOTO OOpa30BaHMs, KOTOpbIE OOECHEUMBAIOT OBJIAJICHUE
KIIFOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIMMU OCHOBY IJId HCHIPCPBIBHOI'O 06pa3OBaHI/I$I n
CaMOpa3BUTHUSA, a4 TaKXKe LEIOCTHOCTh OOLIEKYIbTYPHOTO, JHYHOCTHOTO M IO3HABATEILHOTO
pa3ButTus o0yyaronuxcs. B paboueii mporpamme ydTeHsl uaeH U noioxeHus Konuenum pa3Butus
MaTemaTtuueckoro oopasosanusi B Poccuiickoit denepanuu. B snoxy nugpooil Tpanchopmanuu
BCceX cdep YeIOBEYECKOW MIEATENbHOCTH HEBO3MOXKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM
4yeJoBeKoM 0e3 0a30BOM MaTeMaTHUeCKOM MOJIrOTOBKHM. Y3K€ B IIKOJE MaTeMaTHUKa CIYKUT
OMOPHBIM MPEIMETOM ISl M3y4eHUs CMEXHBIX IMCHUUIUIMH, a II0cJe IIKOJIbI pearbHOU
HEO0OXOJMMOCTBhIO CTAHOBUTCSI HEIMPEPHIBHOE 00pa3oBaHHeE, UYTO TpeOyeT MOJTHOIICHHOW 0a30BOM
00111€00pa30BaTENIbHON MOJTOTOBKH, B TOM YHCIIE U MATEMAaTHYECKON. DTO 00YCIOBIEHO TEM, YTO
B HAIlld JHU pacTéT 4YHMCIO MpOo(deccuil, CBA3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM
MaTeMaTHKU: U B cepe HKOHOMHKH, U B OM3HEcCe, U B TEXHOJOIMYECKHX OOIaCTAX, U JaXe B
ryMaHuTapHbiXx cepax. Takum oOpa3om, Kpyr IIKOJBHUKOB, JJS KOTOPBIX MaTeéMaTHKa MOKET
CTaTb 3HAYUMBIM IMPEAMETOM, paCIIUPACTCA.

Anrebpa sBiseTcs OJHUM M3 OMNOPHBIX KYpPCOB OCHOBHOHM IIKOJBI: OHa OOecreYuBaeT
U3y4eHHE JAPYrHX JUCIHMIUIMH, KaK €CTeCTBEHHO-HAyYHOTrOo, TaK M T'YMaHUTapHOTO IUKJIOB, €&
OCBOCHHME HEOOXOIUMO JUIsl MPOJOJDKEHHUS 00pa3oBaHMs U B MOBCEAHEBHOM ku3HU. Pa3Butue y
0o0y4JarolUXCcsl Hay4HbIX MPEICTABICHUA O MPOUCXONKACHUUU CYHUIHOCTU alredpandecKkux
abcTpakuuid, criocode OTpakeHHsI MaTeMAaTUYECKON HayKOW SIBIEHUH M MPOLECCOB B MPUPOAE U
o0miecTBe, pOJIM MaTeMaTHMYECKOrO0 MOJEIMPOBAHUS B HAyYHOM TIO3HAaHUM M B TPAKTHKE
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CHOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MHUPOBO33PCHHUS M KAa4eCTB MBIIIICHHUS, HEOOXOIMMBIX
JUTSL QIaNTallii B COBpeMEHHOM Iu(poBoM obmiecTBe. M3yueHune anre6psl €CTECTBEHHBIM 00pa3oM
o0ecreynBaeT pa3BUTHE yYMEHHs HAO0JaTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBUSA U
BBIBOZIBI, (popMyiMpoBaTh yTBepxkaeHUs. OcBOeHHE Kypca ainreOpbl 0OecreuMBacT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS OOYYaroIIUXCS: OHU HCIOJB3YIOT JCAYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, 0000IIeHHe 1 KOHKPETH3AIMIO, abcTparupoBanue U aHanoruio. O0ydenne anredpe
IperoiaracT 3HAYUTEIbHBIH 00BEM CaMOCTOATENBHOMN AEATEIBHOCTH O0YYaroIIUXCs, MO3TOMY
CaMOCTOSITENIFHOE ~ PCIICHHE 3aJad  eCTCCTBEHHBIM  00pa3oM  SIBJSIETCS — peaim3arueit
JeSITeTbHOCTHOTO MPHHIIATIA 00YYCHUSI.

B crpykType nporpamMMbl yaeOHOTO Kypca «Anredpay OCHOBHOW IIKOJIBI OCHOBHOE MECTO
3aHAMAIOT COJIEP)KATEIbHO-METOANYECKHIE JMHUU: «YUClla W BBIYMCICHUN», «ANreOpandeckue
BBIpOKCHUSNY; «YpaBHEHUS W HepaBeHCTBa»; «DyHkium». Kaxmas w3 3THX colepKaTeabHO-
METOJMYECKUX JIMHUW Pa3BUBACTCS, ECTECTBEHHBIM 00pa30M MeEpeIuieTasich U B3aUMOJICHCTBYS C
OPYTUMH €ro JMHUSAMH. B Xome wu3ydeHHs Kypca OOydYaromMMCsS NPUXOIMTCS JIOTHYECKU
paccyxaaTh, UCHOJIB30BATh TEOPETHKO-MHOKECTBEHHBIN SI3BIK. B CBSI3M € 3THM 1enecooOpa3Ho
BKIIIOYHTH B MPOrpaMMy HEKOTOPBIC OCHOBBI JIOTHKH, IPOHHU3BIBAIOIINE BCE OCHOBHBIC Pa3JIEeibl
MaTeMaTHYECKOro O00pa30BaHUs W CHOCOOCTBYIOUIME OBJAQJCHUIO OOYYarONIMMHUCS OCHOB
VHHUBEPCATHHOTO MAaTeMaTUYEeCKOro s3blka. TakuM o0pa3oM, MOXHO YTBEpKIaTh, 4TO
COIEpXKATEIbHOM W  CTPYKTYpPHOM  OCOOCHHOCTBHIO Kypca  «AnreOpa»  SBIsSETCA  €ro

WHTEIPUPOBAHHBIN XapaKTep.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[TpropuTeTHBIMU 1IENAMU 00y4eHus anredpe B 8 Kiacce sBISIOTCS:

— HIpoAoLKeHHE (HOPMUPOBAHMSI OCHOBHBIX MaTEMaTHUECKUX MOHATUHN (YUCIIO, BEIMYMHA,
ypaBHeHUE, PyHKIUS), 00ECTIeUNBAIOIINX TPEEMCTBEHHOCTh M IEPCIIEKTUBHOCTh MaTEMaTHYECKOTO
00pa3oBaHus 00yJaOLINXCS;

—  Dpa3BUTHE MHTEUIEKTyalbHBIX W TBOPYECKUX CIIOCOOHOCTEH oOydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHU, HHTEpeca K N3YUEHUIO MATEMAaTUKH;

— TMO/Be/eHNE 00YyJaloIUXCsl Ha JOCTYITHOM JJIs HUX YPOBHE K OCO3HAHUIO B3aHMOCBSI3U

MaTE€MaTHUKHU U OKPYXKarOIEro MUpa;



—  ¢dopmupoBaHue  (PYHKIIMOHAIBHOW  MaTEMaTHYECKONM TpPaMOTHOCTH:  yYMEHUS
pacmo3HaBaTh MaTEMaTHUYECKHE OOBEKThI B peaJbHBIX KU3HCHHBIX CHUTYyalUsAX, IPUMEHSTH
OCBOCHHBIC YMEHUSA ISl PELIEHUA NPAKTHKO-OPUEHTUPOBAHHBIX 3aJa4, WHTEPIPETUPOBATH
MOJTYYEHHBIE PE3YJIbTAThl U OLIEHUBATh X HA COOTBETCTBUE MTPAKTUYECKONU CUTYALUU.
Conepxanve JUHUM «Yuciaa W BBIUUCICHUS» CIYXKUT OCHOBOM I JajJbHEUIIEro W3y4eHHUs
MaTEeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Y 00YJAIOIINUXCS JIOTHIECKOTO MBIIICHUS, POPMUPOBAHUIO
YMEHHSI TIONB30BAaThCSA aJIrOPUTMaMH, a TakKe MPHOOPETEHUIO TMPAKTUYCCKUX HABBIKOB,
HEOOXOJIMMBIX JUUIS ITOBCEIHEBHOM >KM3HH. Pa3BUTHE IOHSATHSA O 4YHMCIE B 8 Kiacce CBSA3aHO C
palMoOHANIBHBIMA W UPpPAMOHATBHBIMHU uynciaamMu. CojaepkaHue JBYX alreOpandecKux JTUHUNA —
«AnrebpandecKue BBIPAXKEHUS» U «YPaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET ()OPMHUPOBAHUIO Y
00ydJaronuMxcsi MaTeMaTUYeCKOro amrmapara, HeOOXOIUMOTO [JIs PEIICHUs 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. YUYEOHBIH MaTepual rpynimupyeTcs
BOKPYT PallMOHANBHBIX BBIpAXKEHUN. ANredpa IEMOHCTPUPYET 3HaYCHHE MATeMAaTHUKH KakK s3bIKa
JUISL TIOCTPOCHUS MAaTeMaTUUYECKUX MOJICNICH, ONMUCAHUS MPOIECCOB U ABJICHUN PEaIbHOr0 MHpA.
B 3anmaum oOyuenus anrebpe BXOIAT TaKKe TadbHEHIIIEe Pa3BUTHE AITOPUTMUYECKOTO MBIIILJICHHUS,
HEO0OXOMMOr0, B YaCTHOCTH, JUUII OCBOCHHS Kypca WH(POPMATHKU, M OBJAQJCHHUC HABBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue cMMBOIBHBIX ()OPM BHOCHT CBOU CHEIU(UUECKHIA
BKJIaJ] B pa3BUTHE BOOOpaKEeHHUs, CHOCOOHOCTEH K MaTeMaTHY€CKOMY TBOPYECTBY.

Cogepxanue  (QYHKIHOHATBHO-TpAUUECKOW  JMHUM  HAIEIEHO Ha  IMOJIy4YeHHE
IIKOJIbHUKAMH 3HAaHUN O (DYHKIMSAX KaKk BaKHEHIIEH MaTeMaTWU4eCKOW MOJENH ISl ONUCAHUS U
MCCJIEIOBAHMS PAa3HOOOPA3HBIX MPOIIECCOB M SBJICHHUH B MpUpoje u odmectse. M3ydeHue storo
MaTepuaia CHOCOOCTBYET pa3BUTHIO y OOYYalOIIMXCS YMEHHS WCIOIb30BaTh Pa3IuYHbIC
BBIPA3UTENbHBIE CPEICTBA f3bIKA MAaTEMaTHKH — CIOBECHbBIE, CHMBOJUYECKHE, rpaduueckue,
BHOCHUT BKJIJ] B (pOpMUpOBaHUE MPEICTABICHUNA O POJIU MAaTEeMAaTUKU B Pa3BUTHUU ITUBUIIU3AINH U

KYJIbTYpHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CoracHo yueOHOMY TJIaHy B 8 KJIacce U3ydaeTcs Kype «Anredpay, SIBISIOIIMICI COCTaBHOM
yacThio TIpeaMmeTa «Maremarrnkay. Y4eOHBIN IJIaH Ha N3YYeHHE MAaTEMATHUKH B 8 KJlacCce OTBOJMUT

3 yueOHBIX yaca B HezeNto, Bcero 102 yueGHBIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA "MATEMATUKA"

1. PaunonaabHbie 1pooH

PammonansHoe BepakeHne. OOIacTh TOMYCTUMBIX 3HaueHHUH. OCHOBHOE CBOWCTBO JIpOOH,
cokpameHue apodeit. CloxeHne W BBIYUTAHHE PAIMOHATBHBIX IPOOeH. YMHOXKCHHE U JICICHUE
paroHanbHBIX JapoOeii. Bo3Benmenue apobu B cremeHb. TOXIECTBEHHBIC MPEOOpa3OBaHUS
panoHaibHbIX BeIpakeHud. Oynkuusa y = k/x, ee cBoiicTBa u rpaduxk.
2. KBagpaTHble KOpHU

[TonstTre 00 wppanuoHanbHBIX uuciaax. OOme CBEACHHS O JCHCTBUTENBHBIX YHUCIIAX.
KBangpatHblii kopeHb. ApudMeTHyYecKHii KBaJpaTHBIH KOpeHb. I[loOHSATHE O HaXOXICHUU
npuOIMKEHHOTO 3HAYeHUs KBaapaTHoro kopHs. CBoiicTBa kBaapaTHBIX KopHe. [IpeobpazoBanue
BBIP@KEHHIA, COJIEPIKAIIKMX KBaApaTHbIe KOpHU. DYHKIMSA Y=VX 1 ee rpaduk.
3. KBaapatHble ypaBHeHUs

KBagparnoe ypaBHeHue. IlonHble W HemoiHbIE KBaApaTHbIE ypaBHEHUs. Pemenue
KBaJPaTHbIX YPABHEHUM BBIIEIECHUEM TIOJHOro KBaapata. dopmyna KOpHEHl KBagpaTHOIrO
ypaBHeHUs. PereHue npoOHO-pallMOHANIBHBIX YpaBHEHHUH, CBOJAIIMXCS K KBaapaTHbIM. Perenue
3a7a4, NPUBOJAIIMX K KBaJPAaTHBIM YPAaBHEHUSM U NPOCTEHIIMM PALMOHAIBHBIM YPaBHEHUSIM.
Teopema Buera u oOpaTHas K HEH.
4. HepaBeHcTBa

UucnoBble HEpaBEHCTBA M WX CBOMCTBA. [IoUN€HHOE CIIOKEHHE M YMHOMKEHHE YHCIOBBIX
HepaBeHCTB. [lorpemHocTs ¥ TOYHOCTH NpubmMkeHus. YucioBble npoMmexyTku. JluHeiiHbie
HEPABEHCTBA C OJJTHOW IEPEMEHHOM U UX CUCTEMBI.
5.CteneHns ¢ meabIM MoKa3aTejaeM

Cremnens ¢ 1eIbIM MOKa3aTeneM U e€ cBoicTBa. [Ipeodpa3oBaHue BIPAKEHUM, COAEPIKAIINX
crenenu. CTaHIapTHBIN BUJI YUCIIA.
6.2J1eMeHTBI CTATUCTHKH

HauanpHble CBeACHUS 00 opraHu3al CTaTUCTUUCCKHUX HCCIIeI0BAHUIM.



INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoenne y4eOHOTO Kypca «Aunredpa» TOMKHO OOECIeuuBaTh IOCTHKCHHE HA YPOBHE
OCHOBHOTO O0OIIEro 00pa30BaHUs CIEAYIOMUX JHUYHOCTHBIX, METANPEIMETHBIX M TPEIMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB:

JUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPE3yabTaThl OCBOCHHUS MPOTPaMMBI ydeOHOro mpeamera «MaremaTtukar
XapaKTePU3YIOTCS:

ITaTpuoTHYeCcKOe BOCIMTAHME:

MPOSIBJICHUEM MHTEPECa K MPOLUIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHBIM
OTHOULIEHUEM K JOCTHKEHHUSM POCCUIMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM LIKOJIBI, K
UCIOJIb30BAHUIO ITUX JOCTUKEHUM B IPYTUX HayKax M MPUKIAJHBIX chepax.

I'paiknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA U peaiu3allid €ro TMpas,
MPEJICTABIICHHEM O MAaTEeMAaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYP, SIBJICHUMH,
IpoLeAyp TpaKAAaHCKOTo oOIecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K OOCYKICHHIO
ATUYECKHX MPOOJIEeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM TOCTHKEHUN HAayKH, OCO3HAHHEM
BKHOCTH MOPAJIbHO-3THUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO.

TpynoBoe BocnnuTaHue:

YCTAaHOBKOM Ha AKTHMBHOE YYacTHE B PEHICHUMM NPaKTUYECKHUX 3a/ady MaTeMaTU4YeCKOU
HANPaBIEHHOCTH, OCO3HAHHEM Ba)XHOCTHM MAaTEMaTH4YEeCKOro OOpa3oBaHMs HAa MPOTSHKEHUU BCEM
JKU3HHU JUIsl YCTICIIHOW MPO(deCCHOHATBHON ACATEIHPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUI;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAUBUAYATHHON TPAEKTOPUU O00pa30BaHUS U KHU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHHUE.

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M JSCTETUYECKOMY BOCIPUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1au, pEIICHUH, PACCYK/ICHUI; YMEHUIO BUJETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHOCTH HAYYHOT0 MO3HAHUA:

OpUEHTAIINEeH B JEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS YEJOBEKa, TMPUPOABI U OOIIeCTBa, IOHUMAaHHUEM
MaTeMaTUYeCKOU HayKH Kak c(hepbl 4eTOBEUECKON IEITEILHOCTH, ATANOB €€ Pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHS IUBWIIM3ALMU; OBJIAJIEHUEM SI3bIKOM MATEMAaTHUKU U MaTeMaTHYE€CKOM KyJIbTYpOU Kak

CpCACTBOM TIO3HAHUA MHUpPA;, OBJIAACHUCM HpOCTCﬁI.HPIMH HaBBIKAMH HCCJIEI0BATEIbCKOM
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NeSITeTLHOCTH.

dusnyeckoe BOCNUTAHUE, GopMHPOBaHHE KYJbTYPbI 310POBbS U 3MOUHOHAJILHOIO
OJ1aronmoyryymsi:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHYECKHE 3HAHUS B HHTEPECAX CBOETO 370POBbs, BEJCHUS
3I0pOBOTO 00pa3a XU3HHU (3A0POBOE NMHUTAaHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHSATHH M OTIbIXA,
perynsipHas (uznyeckas aKTHBHOCTH); C(HOPMUPOBAHHOCTHIO HAaBBIKA pEeQIIEKCHUU, MPU3HAHHEM
CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ MPaBa JAPYroro 4eaoBeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAaIell Ha MPUMEHEHHWE MATeMaTHYeCKUX 3HAHUHM IS pemeHHs 3ahady B OOJIACTH
COXPaHHOCTH OKPY)XAIOWIEH cpenpl, IUIAHUPOBAHMUSA IMOCTYIIKOB M OIEHKH HMX BO3MOXKHBIX
HOCJICACTBUM /ISl OKPY)KAIOIIEH Cpeibl; OCO3HAHUEM TJI00AIBHOTO XapakTepa 3KOJIOTHYECKUX
npoOJieM U IMyTel UX pelIeHuUsI.

JInuHOCTHBIE pe3yJbTaThl, oO0ecnevyWBalOUIe AJaANTALMI0 o0ydawlerocsi K
U3MEHSIIOIIMMCS YCJI0OBUSAM COLMAILHON U PUPOAHOI cpeabl:

— TOTOBHOCTBIO K JICHCTBHSAM B YCIOBHSX HEONPEICIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH 4Yepe3 MPAKTHYECKYIO NIESTEIbHOCTh, B TOM YHCIE YMEHHE YYHTHCS Y IPYTUX
Jro/ie, mpuoOpeTaTh B COBMECTHOM JESITEILbHOCTH HOBBIC 3HAHUS, HABBIKY U KOMIIETEHITIH U3 OTIbITa
ApYrux;

— HEeOoOXOIUMOCThIO B (POPMHUPOBAHNHN HOBBIX 3HAHHI, B TOM 4ucie (OpMYyIUpOBaTh UICH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaxX M SBICHMUAX, B TOM 4YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
neGUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

—  CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallUl0 KaK BBI30B, TPEOYIOUMIl KOHTpMEp, KOPPEKTHPOBAaTh MNPUHUMAEMble pELICHHUS U

HeﬁCTBHH, q)OpMyJ'II/IpOBaTB " OIICHUBATHL PUCKU U MOCJICACTBU, (bOpMPIpOBaTL OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble  pe3yiabTaThl ~ OCBOEHHUS ~ HPOrpaMMbl  Y4eOHOTO  MpeaMeTa
«MareMaTHuKa»XapakTEePU3yIOTCS OBIAJICHUEM YHUBEPCAILHbIMU NOZHABAMETbHBIMU OeliCTNEUsIMU,
VHUBEPCATbHIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU U YHUBEPCAIbHbIMU  PezyIAmMUGHbIMU
OelicmeusIMu.

1) Vuusepcanvhvie noznasamenvHvle Oelicmsus odecnedusarom Gopmuposanue 0a308vix
KOCHUMUBHBIX NPOYecco8 o00yuaowuxcs (oceoenue Memooo8 NO3HAHUSA OKPYHCAIoWe20 Mupd,

npUMeHeHUe J102UYeCKUX, UCCIe008aAMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).



ba3oBble Jornyeckne AeMCTBUSA:

— BBIABIISATh M XapaKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXTy TOHATUSAMH; (OPMYITUPOBATH ONMPEIEICHHUS MOHATUH; YCTaHABINBATD
CYIIIECTBEHHBIM TMPHU3HAK KiIacCH(HUKAIIMK, OCHOBaHUS Jis1 OOOOIICHHS W CpaBHEHUS, KPUTCPHH
MIPOBOJIMMOIO aHAJIN34;

— BOCIPUHUMATh, (OPMYIUPOBATH M MPEOOPA3OBHIBATL CYXKICHUS: YTBEPAUTEIHHBIC H
OTpHUIIATEIIbHBIE, CIMHUYHBIC, YaCTHBIE M OOIIUE; YCIOBHEIE;

— BBIABJIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEUns B (pakTax,
JTAHHBIX, HAOMIOJACHUSX U YTBEPIKIICHUSX; TIPeIaraTh KPUTSPUH JJIs BBISIBICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHNIA;

— JIeNaTh BBIBOABI C HCIOJB30BAHHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKITIOUYEeHNUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

— pa30uparh T0KA3aTeIbCTBA MATEMATHICCKUX YTBEPKICHUH (MPSMBIC M OT MMPOTUBHOTO),
MIPOBOJIMTH CAMOCTOSITEIILHO HECIIOKHBIE JJOKA3aTeIbCTBA MAaTEMaTHICCKUX (haKTOB, BHICTPAUBAThH
apryMeHTalyilo, MPUBOJUTh TpPUMEPhl W  KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

— BBIOMpaTh cHoco0 pemeHus ydeOHOH 3amayl (CpaBHHMBATh HECKOJIBKO BapHUAHTOB
pelIeHus, BEIOUpaTh HanOOJIee MOIXOASAIMINN C YIETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccienoBareabCKue JeiicTBHSA:

—  UCTHOJB30BaTh  BOIMPOCHI KAk  MCCIEAOBATEIbCKUH  HMHCTPYMEHT  TO3HAHUS,
dbopMyIUpOBaTh  BOMPOCHL, (DUKCHPYIOIIHE IPOTUBOpPEUYHE, MPOOJIEeMy, CaMOCTOSTEIILHO
YCTaHABIIMBAaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH THIIOTE3Y, apTYMEHTHPOBATH CBOKO TO3HIIHIO,
MHEHHE;

— TPOBOAMUTH IO CAMOCTOATEIHHO COCTABIEHHOMY IUIaHY HECIOXKHBIM OSKCIEpUMEHT,
HEOOJIBIIIOE UCCJIEIOBAHME TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4ecKoro oOOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

— CaMOoCTOSITeNHHO (POPMYITHPOBATH OOOOIICHHS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUs, WUCCIIEIOBaHMS, OIICHUBATh JOCTOBEPHOCTh TOJYYCHHBIX PE3yJIbTATOB, BBIBOJAOB U
00001IeHNI];

— TPOTHO3HPOBATHh BO3MOXXHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MTPEIITOIIOKCHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

— BBIABJIATH HCJOCTATOYHOCTD U HU30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBbIX, HeO6XOZ[I/IMLIX JJIsA
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peLIeHHs 3a/1a4u;

— BBIOMpaTh, AHAIM3HPOBATH, CHCTEMATHU3MPOBATh M HHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUIOB U ()OPM IPE/ICTABICHNUS;

— BbIOUpaTh popmy mpencraBieHUs HHGHOPMALUK U HIUTIOCTPUPOBATH pellaeMble 3a/1a4u
cXeMaMH, ArarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

— OIICHMBATh HAAEKHOCTH MH(OPMAIIMHM MO KPUTEPUSAM, MPEIIOKECHHBIM YUUTEIEM MU
c(OpPMyITHPOBAHHBIM CAaMOCTOSITEIIBHO.

2) VHuusepcanvhvie KOMMYHUKamueHbvle Oeucmeus 00ecneuugaom coopmuposaHHoCb
COYUANLHBIX HABLIKOG 00YUAIOUUXCA.

OO0menue:

— BOCHPUHHMMATh U (POPMYIMPOBATH CYKACHUS B COOTBETCTBUH C YCIOBHSAMH M LEISIMHU
OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI 110 X0y PEIICHHUs 3aa4l, KOMMEHTUPOBATH IMOJIYYCHHBIN PE3yIbTar;

— B X0 00CYXJIEHHsI 3a/1aBaTh BOIPOCHI IO CYIIECTBY O0CYKAaeMOM TEMBI, IPOOIEMBI,
penraeMoi 3aj1aud, BBICKA3bIBaTh HJICH, HAllEJICHHBIE HA IOWCK PEIICHHS; COIMOCTABISATH CBOU
CYXICHUSl C CYXICHUSMH APYIMX YYaCTHUKOB JMANOra, OOHAPY)XKUBATh PAa3IMYUe M CXOJICTBO
NO3HIINN; B KOPPEKTHOMH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;

— TPEACTABIIATH PE3yJbTaThl PEIICHUs 3a]aud, SKCIIEPUMEHTA, MCCICIOBAHUSA, TPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BBICTYIUIEHHUS C YYETOM 3a/a4 MPE3eHTAlUd U 0COOEHHOCTEH
ayJUTOpUU.

CoTpyaHnuecTBo:

— TIOHMMATh M MCIIOJIb30BATh NMPEHMYIECTBA KOMaHAHON M MHIUBUIYaJTbHOU pabOThI IpU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3aj1ay;

— MpPUHUMATH 11€Jb COBMECTHOM JEATENIbHOCTH, MNIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paboThl, pacupelensTh BUIbl paboOT, 10rOBapUBaThCs, 00CYKIaTh MPOLIECC U PE3yabTaT pabOThI;
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

— Yy4acTBOBaTh B IPYIIOBBIX (popMax paboTh! (00CYkIeHUs,, 0OOMEH MHEHUSIMU, MO3TOBbIE
LITYPMBI 1 JIp.);

— BBINIOJIHATH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH CBOM JICHCTBHSI C JPYTUMH YWICHAMHU
KOMAaH/IBI;

— OIEHHWBAaTh KayeCTBO CBOETO BKIaJa B OOMMWH MPOAYKT TIO KPHUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VYuueepcanvuvie pecynamuensie Oeticmsus obecneuusarom Gopmuposanue cMulCi08biX
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VCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranmusanus:

CaMOCTOSITEJILHO COCTaBJIATH IJIaH, JITOPUTM PELIeHMs 3a/1auM (WM €ro 4acTh), BBIOUpPaTh Crocod
peleHus ¢ y4ETOM HMMEIOLIUXCSl PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUpPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

— BJIQJIETh CIIOCOOAMHU CAMOINPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOH 3a7auu;

— NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PELIEHUM 3a]la4M, BHOCHUTb
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAIEHHBIX OIMIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

— OLEHUBATh COOTBETCTBUE PE3yJIbTaTa ACSITEIbHOCTH IOCTaBICHHON LEIU U YCIOBHSM,
OOBSACHATh MPUYUHBI JOCTHXKEHUS WIM HENOCTMIKEHMS LIEJIM, HaXOAUTh OMIMOKY, JaBaTh OLIEHKY

IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHne yaeOHOT0 Kypca «Anredpa» Ha YpOBHE OCHOBHOTO 00IIET0 00pa30BaHUS JOJIKHO
oOecnieunBaTh JOCTHKEHHUE CIAEAYIOUIMX MPEIMETHBIX 00pa30BaTelbHbIX PE3YIbTATOB:

Panuonanbubie 1podn

BBINONHATE TOXIAECTBEHHBIE MPEOOpa30BaHUsl PallMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
IpaBWJI JEHCTBUI HaJl MHOTOYJIEHAMH M ajlreOpandyeckuMH JpoOsiMu. PackianbiBaTh KBaJIpaTHBIN
TpEXwieH Ha MHOXKUTENU. [IpuMeHsTh mpeobpa3oBaHus BRIPAXKEHUN /IS pEIICHUS pa3InYHbIX 33124
13 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOM MPAKTUKH.

KBanparnbie kopHu

Hcnonb30BaTh HayalbHBIE MPEICTABICHUS O MHOMKECTBE JEHCTBUTENIbHBIX YHCEN IS
CPaBHEHHMsI, OKpYIJIEHMs] W BBIYMCIEHHUI; H300paxkaTh JEWCTBUTEIbHBbIE 4YHCIIAa TOYKAMU Ha
KOOpAWHATHOHN mpsiMoi. IlpumeHsTh MmoHATHE apu(METHYECKOr0 KBaJIpaTHOTO KOPHS; HAaXOAWUTh
KBaJpaTHbIE KOPHH, MUCHOJIb3Yys MPU HEOOXOIMMOCTH KaJbKYJSATOP; BBIIOJIHATH MpeoOpa3zoBaHUs
BBIpAXEHUI, COlep KaluX KBaJApaTHbIE KOPHU, UCIIOJIB3YS CBOMCTBA KOPHEH.
CtpouTh TpaduKK dIEMEHTapHBIX (GYHKIHI BUAA Y =V/X ; OMMCHIBATH CBOHCTBA YMCIOBOM (hYHKIIHH
1o e€ rpauky.
[TonumaTth W HCHOJB30BaTh (PYHKIHMOHAIbHBIE MOHSATHS M S3bIK (TEPMHUHBI, CHUMBOJIMYECKUE
0003Ha4YeHMs); OMPENENIATh 3HaUYeHUE (YHKIMH MO 3HAUYEHUIO apryMEHTa; ONpPENeNsTh CBOMCTBA
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¢bynkuuu no e€ rpaduky.

KBanparnble ypaBHeHHs
Pemare nuHelHblE, KBaJpaTHbIC YPAaBHEHHsS U PAlMOHAJIbHBIC YPABHECHMS, CBONAILUECS K HUM,
CUCTEMBI [BYX YpPaBHEHUH C JByMs IepeMeHHbIMU. [IpoBoauTh npocTeimme HccieIoBaHUs
ypaBHEHHI M cucTeM ypaBHeHUH. llepexomuTh OT CiOBeCHOH (OPMYIMPOBKM 3amaud K eg
anreOpanyeckod MOJENH C TOMOINBIO COCTABJICHHS YpPaBHEHUS WM CUCTEMBbl ypaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM 3a1a4M ITOJIy4E€HHBII pe3yJIbTar.

HepaBencrBa

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPAaBHEHMS, OLIEHKM; pellaTh JIMHEWHBIC
HEPaBEHCTBA C OAHOM NMEPEeMEHHON M UX CUCTEMBI; 1aBaTh rpa)MueCKyr0 HILUTFOCTPALIMIO MHOKECTBA
pELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Crenensb ¢ HebIM OKa3aTeJeM

[IpuMeHsSTh NOHSTHE CTENEHU C LENbIM I[10Ka3aTeJeM, BBINOIHATH PEoOpa3oBaHUS
BBIPQXECHUM, COJEp)KallUX CTENEHH C IIeJIbIM IoKa3zareneM. Vcnonp3oBaTh 3amucu OOJIBIIMX U
MaJIbIX YHCEJl C TOMOIIBIO JECATUYHBIX ApoOeil u creneHei yucina 10.

JIEMEHTBI CTATHCTHKH

[IpencraBnsaTe naHHbIE B BUAE TaONWIl, AMarpamm, Ipa@ukoB. AHATU3UPOBATH JaHHEIC,

MIPE/ICTABJIICHHBIC B BUJI€ TaOIHI], 1UarpamMmm, rpa)uKoB, CXEM.
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TEMATHYECKOE INTAHUPOBAHHUE

Tema

Kon-Bo
JacoB

OcCHOBHBIE BUJIbI YICOHOU JEATEITHHOCTH 00yUYaIOIIHUXCS

S0P

IToBTOpEeHue

Br16upaTh, NpUMEHATH, OLIEHUBATh CIIOCOOBI CPaBHEHUS YHCEN,
BBIYHCIICHH, TPe00pa30BaHU BEIPAKEHUI, pEIICHUs] ypaBHEHUH.
OcyiecTBIATh CAMOKOHTPOJIb BBIIOJIHSAEMBIX I€UCTBUN U
CaMOIPOBEPKY pe3yJibTaTa BEIYMCICHUH, TIpeoOpa3oBaHUii,
IIOCTpPOEHUH. Pemare 3a1auu U3 peanbHOU KU3HU, IPUMEHSTh
MaTEeMaTUYECKHUE 3HAHUS Ul PEILIEHUS 3aa4 U3 IPYTUX IPEIMETOB.
Pemrate TeKCTOBBIE 33/1a4H, CPABHUBATH, BEIOMPATH CIIOCOOBI PELICHUS
3aJ1a41

https://resh.edu.ru/subject/12/5/
https://sda
mgia.ru/

Panmonansubie 1podu

22

3anuceBaTh alreOpandeckue BeipakeHus. Haxonute 061acTh
ONpeIeTIeHUS] PALIMOHATIEHOTO BBIPaXKEHUSI. BBINMOIHATH YUCIOBBIE
MOJCTAHOBKHU W BBIYHCIIATH 3HAYCHHUE IPOOH, B TOM YHCJIEC C TTIOMOIIBIO
KalbKynsaTopa. @opMynupoBaTh OCHOBHOE CBOMCTBO anre0panyeckoi
JTpOOHU ¥ IPUMEHSITH €ro JUIsl MpeoOpa3oBaHus Apodeit. BoImomHATh
neicTBus ¢ anredpandeckuMu Apodsmu. [IpuMeHsaTs npeodpa3oBaHus
BBIpOKECHUH IJIs1 pelIeHus 3a1a4. BeipaxaTs nepemMeHHbie u3 Gopmyst
(pu3nyecKkux, reOMETPUUYECKUX, OMMCHIBAIONIUX OBITOBBIE CUTYAIIUHN)

https://resh.edu.ru/subject/12/5/
https://sda
mgia.ru/

KBagparHbie KOpHU

18

@opMyIMpPOBATh ONPENEICHNE KBAAPATHOIO KOPHS U3 YHCIIA,
apu(pMETHYECKOro KBaJpaTHOrO KOpHs. [IpUMEHATh oneparuio
W3BJICYCHHS KBAIPATHOTO KOPHS U3 YHUCIIA, UCIIONIb3Ysl IIPH
HE00XO0AUMOCTH KaNbKynaATOp. OLleHUBaTh KBaJIpaTHbIE KOPHU IIEITBIMU
YHCIaMU U IeCATUYHBIMU 1po0siMu. CpaBHUBATH U YIIOPSI0YUBATh
palMOHaIbHBIE U UPPALMOHAIIBHBIE YHACIIA, 3alIUCAHHBIE C TIOMOIIBIO
KBaJpaTHBIX KOpHEW. McecnenoBaTs ypaBHEHHE X2 = a, HAXOAUTh
TOYHBIE U NPHOIMKEHHBIE KOpHU Tipu a > 0. MiccnenoBaTh cBoiicTBa
KBaJPATHBIX KOPHEW, TPOBO/II YUCIIOBBIEC HKCIIEPUMEHTHI C

https://resh.edu.ru/subject/12/5/

https://uchebnik.mos.ru/material/
web_app/3694
https://sda

mgia.ru/
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https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/

HCIOJIb30BaHUEM KaJbKyJATOpa (KoMIbioTepa). Jloka3biBaTh CBOWCTBA
apu(METHYECKUX KBAJPATHBIX KOPHEH; MPUMEHATh UX /IS
peoOpa3oBaHus BhIpaKEeHUI. BRINONMHTE IpeoOpa3oBanus
BBIPAKEHUH, COIepKALUX KBAJpaTHbIE KOPHU. BbIpakaTh nepeMeHHbIe
13 FeOMETPUUECKUX U Pu3ndeckux Gopmyil. Beraucnsats 3HaueHus
BBIPAXEHUH, COIEpIKALUX KBAJAPaTHbIE KOPHU, UCIIOIb3YS IpU
HE0OXOIMMOCTHU KalbKyJIATOp. cronb30BaTh B X0OZ€ pelIeHUs 3a/1a4
3JIEMEHTapHbIE MPECTABIICHNUS, CBA3aHHbIE C IPUOIMKEHHBIMU
3HAQUYEHUSIMU BEJIUYHMH. 3HAKOMUTHCS C HICTOPUEHN pa3BUTHUSA
MaTEMaTHKHU.

KBanpatHbie 22 Pacrnio3HaBaTh KBajipaTHBIC ypaBHEHHS. 3alTUCHIBATh (OpMYITy KOpHEH https://resh.edu.ru/subject/12/5/
YpaBHCHHUS KBaJIpaTHOI'O YpaBHCHMS; pCIIaTh KBaAPAaTHBIC YPAaBHCHUA — IIOJIHBIC U | https://uchebnik.mos.ru/material/

He- nonHble. [IpoBoauTh NpocTeiiiue uccnea0Banus KBaIpaTHbIX web_app/3694
ypaBHeHUU. Pemars ypaBHEHHUs, CBOASAIIMECS K KBaAPATHBIM, C I10- https://sda
MOIIIBIO TpeoOpa3oBaHmil U 3aMeHo mepeMeHHoi. HabmonaTs u mgia.ru/
aHATM3UPOBATH CBS3b MEXKTY KOPHSAMHU U KOdPPUIICHTaAMU
KBaJipaTHOTO ypaBHeHus. opmynupoBaTh Teopemy Buera, a Takxke
00paTHYIO TEOpEMY, IPUMEHSTH 3TH TEOPEMBI JIUIsl pEIICHUS 3a,1a4.
Pemath TekcToBbIE 3a/1a4M anreOpanuecKuM CIIOCOOOM: MEePEXOAUTH OT
CJIOBECHOU (DOPMYITHPOBKH YCIIOBHS 3a- Ia4M K alreOpandeckoi
MOJIETIH ITYTEM COCTABJICHHSI YPAaBHEHHUS;, PEIIaTh COCTABJICHHOE
YpaBHEHHE; HHTEPIPETUPOBATH PE3YNIbTAT. 3HAKOMUTHCS C HCTOPHUEH
pa3BUTHS aNreOpHI.

Hepasenctaa 15 dopmMyTupoBaTh CBOMCTBA YHCIIOBBIX HEPABCHCTB, MILTIOCTpHpoBaTh ux | https://resh.edu.ru/subject/12/5/
Ha KOOPAMHATHOM MPSMOM, TOKa3bIBaTh anredpandecku. [IpuMeHsTs https://sda
CBOICTBA HEPABEHCTB B XO/JI¢ peuieHus 3a1a4.Pemars JIMHeHHbIe mgia.ru/
HEPaBEHCTBA C OJIHOM MepeMEeHHON, N300pakaTh pelieHue HepaBEHCTBA
Ha YUCJIOBOM IIpsi- MOW. PemaTe cucTeMbl INHEWHBIX HEPABEHCTB,
M300pakaTh pElICHHE CUCTEMbl HEPABEHCTB HA YHCIOBON MIPSIMOM

CrerneHs ¢ 1ebIM 8 dopmynHUpOBaTh ONPE/ICIICHUE CTEIICHH C IIEIIBIM [TOKa3aTeNIeM. https://resh.edu.ru/subject/12/5/
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https://resh.edu.ru/subject/12/5/
https://uchebnik.mos.ru/material/web_app/3694
https://uchebnik.mos.ru/material/web_app/3694
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/

IIOKa3aTcJjIcM

IIpencraBnsaTh 3anuch OOJNBIIMX M MAJIBIX YHCEI B CTAHAAPTHOM BHJIE.
CpaBHI/IBaTL YHuCJia U BCIWYWHBI, 3allMCAHHBIC C HCIIOJIb30BAHHUCM
crenenu 10. Mcnonp30BaTh 3anKch 4ncell B CTAaHAAPTHOM BHUJIE AT
BBIPAKEHUS pa3MEPOB 0OBEKTOB, JUINTEIBLHOCTHU IPOLIECCOB B
OKpy»KatomieM mupe. PopMyIMpoBaTh, 3aMChIBATh B CUMBOJIMUYECKON
(dhopMe U WILTIOCTPUPOBATH IPUMEPAMHU CBOMCTBA CTEIICHH C IETBIM
nokaszaresneM. [IpumensTs cBoiicTBa cTeneHH i IpeoOpa3oBaHus
BI)Ipa)KCHI/If/'I, COACPpIKAIMX CTCIICHU C LCJIBIM ITOKAa3aTCIICM. BremomHATE
JeUCTBUS C YMCIaMM, 3alIMCAHHBIMU B CTaHAAPTHOM BHJIE (YMHOXKEHUE,
JIeJIEHUE, BO3BEICHNUE B CTEIIEHb)

https://sda
mgia.ru/

OJIEMEHTHI
CTAaTUCTUKH

OcBauBath criocoObl MPEACTABICHUS CTATUCTUYECKUX JaHHBIX U
YHCJIOBBIX MAaCCUBOB C IOMOIIbIO TAOIHI] U JUarpamm ¢
HCIOJIb30BAHUEM AKTYaJIbHBIX U BaXKHBIX JaHHBIX (AeMorpaduueckue
JTAHHbIE, POU3BOACTBO MTPOMBIIICHHON U CEIbCKOXO035IICTBEHHON
MPOAYKIMH, OOIIECTBEHHBIE U IIPU- POJIHBIE siBJIEHUS). M3yuaTh MEeTOIbI
paboThl ¢ TAOJMYHBIMH U rpaUUECKUMHU MPEICTABICHUSIMHA JAHHBIX C
MIOMOIIBIO ITU(PPOBBIX PECYPCOB B XOJI€ MPAKTHUECKUX PAOOT.
OnuceiBaTh CTATUCTUYECKUE JAHHBIE C TOMOLIBIO CPETHETO
apu(pMeTHYECKOro U MeIMaHbl, pa3mMaxa, MoJibl. Pemmath 3a1aun

https://resh.edu.ru/subject/12/5/

https://uchebnik.mos.ru/material/
web_app/3694
https://sda

mgia.ru/

Tlosmopenue u Pezepe

Br16upaTh, NpuMeEHsTh, OLIEHUBATh CIIOCOOBI CPAaBHEHUS YHCETI,
BBIUUCIICHUH, TpeoOpa30BaHuil BbIpaXKEHUH, peIlIeHHs] YpaBHEHUH.
OcyiecTBIATh CAMOKOHTPOJIb BBITIOJTHSAEMBIX 1€HCTBUN U
CaMOMPOBEPKY pe3yJbTaTa BEIYUCICHHM, TpeoOpa3oBaHUi,
IIOCTPOEHUM. PemaTe 3a1aun U3 peanbHOU KU3HU, IPUMEHSTh
MaTeMaTUYECKUE 3HAHUs JUIS PELICHU 3aa4 U3 APYTUX IIPEAMETOB.
Pematp TekcTOBbIE 3a/1a4M, CPaBHUBATh, BBIOMPATh CIIOCOOBI PELICHUS
3a1a4u

Bcero

102
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https://resh.edu.ru/subject/12/5/

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

“ Anrebpa, 8 ki1.”, y4eOHUK Ui 00IIE00pa30BaTENbHBIX YUPEKICHHIA, MaxkapbiueB

10.H../— M.: IlpocBemenue, 2019

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. “Aunre6pa, 8 knacc. Jlumaktudyeckue marepuansl”’, 3saBud JI.U. u np., M., “TIpocBemenue”,
2021

2. “Anrebpa, 8 xiacc. Meroamueckue pekomennanuu. [locobue s yuurens”’, M., MuHaiok
H.I". u np., “IIpocsemienue”, 2021

3. “Anrebpa, 8 xmacc. Temarumueckue Ttectel. DPI'OC”, HO.ILAymuunei u ap., M.,
“IIpocsemenue”, 2020.

HUPPOBBIE OBPA30BATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. https://resh.edu.ru/subject/12/5/ (PDIII)
2. https://sdamgia.ru/ (CaamI'MA)
3. https://uchebnik.mos.ru/material/web_app/3694 (bubauorexa MIIII)

15


https://resh.edu.ru/subject/12/5/
https://sdamgia.ru/
https://uchebnik.mos.ru/material/web_app/3694

16



17



