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HopmarTuBHas 6a3a
3akoH «O06 obOpazoBanuu B Poccuiickoit denepannn» ot 29.12.2012 rona Ne 273-03;

DenepanbHbIi rocyJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT CPEAHET0 NPOPECCHOHATHHOTO
oOpa3zoBanus no cunenuanbHocT 53.02.03 «MHCTpyMeHTanbHOE UCTIOIHUTEIBCTBOY (110 BUIAM
uHCTpYMEHTOB) OT 23.12.2014 1. Ne1608;

®DenepalibHbII roCyAapCTBEHHBIN 00pa30BaTEeNbHbBIN CTAaHIAPT CPEHETr0 O0IIEro 00pa3oBaHus
(mpuka3z Munuctepcta npocsenieHuss PO ot 17.05.2012 r. Ne413)

[Ipuka3z MunucrtepcrBa npocsenienust Poccun ot 09.10.2024 1. Ne704 «O BHeCEHUU U3MEHEHUH
B HEKOTOpPBIC IpHKa3bl MUHKCTEPCTBA ITpocBenieHus PO, kacaromuecs GenepaibHbIX
00pa3oBaTeNbHBIX TPOrpaMM O0IIeTr0 00pa3oBaHus, OCHOBHOTO 00IIero o0pa3oBaHus U
CpeaHero odmero oopa3oBaHusy;

[Tpumepnas mporpamma Bocnutanus (mporokoi Ne2/20 ot 02.06.2020 r. penepanbHOTO yaeOHO-
METOJIMYECKOr0 00BEIMHEHHS 110 00IIeMy 00pa30BaHUIO);

YueOnsrii mian ['BIIOY «Boponexckas crienpanbHas My3bIKallbHas MIKOJIA (KOJUIEK )» Ha
2025-2026 y4eOHblii ro.



MNOACHUTEJIBHASA 3AIIMCKA
Anrebpa sBISeTCS OJHHM U3 ONOPHBIX KYpCOB OCHOBHOTO 00mIIero oOpa3oBaHUs: OHA

o0ecrieyrBaeT U3yu4eHHUE IPYTUX JTUCIHUILTHH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHUS U B IMOBCETHEBHON JKHU3HU.
PazButne y oOydarommxcsi Hay4YHBIX TIPEACTABICHUH O TIPOUCXOXKICHHH M CYIIHOCTH
anreOpandyeckux aOCTpaKIMid, Croco0e OTPaKEHUS MATeMaTHYeCKOW HAayKOW SBJICHUH U
IpPOIIECCOB B TPUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUKM U B TPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aJalTalid B COBPEMEHHOM IudpoBoM oOmiecte. M3yueHue
anreOpbl 00eCTIeYnBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATH, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTU MBIILICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JIWCTBUSL U BBIBOJIBI, (DOPMYIIMPOBATh yTBepkIcHHs. OCBOCHHE Kypca aireOpbl oOecrieyrnBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUIMXCSA: OHHM HCIOJB3YIOT JICAYKTUBHBIC U
UHIYKTHBHBIC PACCYXICHUs, 0000IICHHE W KOHKPETH3aIlUio, a0CTparupoBaHUE W aHAJIOTHIO.
OOydenne anreOpe mMpeArnoygaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTECIBHON JESITeIbHOCTH
0o0yJaromuxcsi, IMOJITOMY CaMOCTOSITEIbHOE pEIICHHWE 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O NPHUHIMIIA O6y‘-ICHI/IH.

B crpykType mnporpamMmbl ydeOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEeTro
00pa30BaHUsi OCHOBHOE MECTO 3aHUMAKOT COJCPIKATEIbHO-METOAMYECKUe JIMHUK: «Yucina u
BBIUMCIICHUSY, «ANreOpandyeckue BBIpAKCHUS», «YPaBHEHHS U HEpaBeHCTBa», «DyHKIHNY.
Kaxnas u3 3TuX couepkaTeIbHO-METOAMYCCKHUX JIMHUI Pa3BUBACTCS HA MPOTSHKCHUU TPEX JIET
U3yUYEeHHsI Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUSAMHU. B Xoze u3ydeHus: yueOHOro Kypca
00y4aromuMCs IPUXOAMUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTo Kypca «Aredpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYeCKoro oOpa3oBaHUS |
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
s3pika. CopeprkaTenbHON U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay siBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxxanve nuHUM «Yucna W BBIUMCIEHUS» CIY)KUT OCHOBOM il JIajbHEUIIEro
W3YYEeHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIIIICHUS,
(GOpMUPOBAHUIO YMEHHSI TOJIb30BATHCA AITOPUTMAMH, a TAKKe MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX JJIsl TMOBCEIHEBHOW >KM3HU. Pa3BUTHE TMOHSTHS O YUCJIE Ha ypPOBHE
OCHOBHOTO OOIIIEro 00pa3OBaHMs CBS3aHO C PAIMOHAIBHBIMUA W UPPALMOHATBHBIMHU UYHUCIIAMU,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O JEHCTBUTEIHHOM YHCie. 3aBEpIICHHUE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpamdyeckux JMHUM — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUS W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTHYeCKOro ammnapaTa, HEOOXOIUMOIro JJs pelleHHs 3ajJad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 337au. Ha ypoBHE OCHOBHOI'O 00I1lero o0pa3oBaHUs
yueOHBI  MaTepuan TpPYNNHpPYeTcs BOKPYr  palMOHANBHBIX  BBIpaXEHUH.  Auredpa
JEMOHCTPHUPYET 3HAUYCHUE MAaTEMAaTHUKHU KaK SI3bIKA JUISl IOCTPOEHUSI MAaTEMAaTHYECKUX MOJENIEH,
OIMCAHUS MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus anredpe BXOAAT TakkKe
JanbHEeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAWMOIo, B YAaCTHOCTH, MJIs
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cogepxanve  (QYHKIHOHATHHO-TPAUUECKOW  JIMHUU  HAIEJICHO HAa  TOJy4YCHHE
00yJaromUMUCs 3HAaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJETH JIJIsl ONUCAHUS
U HCCIICZIOBAHMS Pa3HOOOPA3HBIX INPOLIECCOB M SBICHUI B mpupone u odmectBe. M3ydenue
MaTepuana CrocoOCTBYeT pAa3BUTHIO Yy OOY4YaIOIIMXCS YMEHUS HCIOIb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKE MPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJbTYpBI.

Cornacno yueOHOMY TuIany B 7—9 Kitaccax u3y4aercs yuyeOHBIH Kype «Aaredpay, KOTOpbIi
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepikaHus: «Yucna ©  BBIYMCICHUS,
«AnredpanyuecKue BEIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3ydenune yueGHOTrO Kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca
(3 gaca B Hezenio), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 102 vaca (3 vaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA
Yuciia 1 BLIYUCICHUSA

PanyonanbHble yucia, UppallMOHAIbHBIE YHMCIIa, KOHEYHbIE U OECKOHEUHBIE JIeCATHUYHbIC
npodu. MHOXKECTBO JICHCTBUTENBHBIX YHCEN, JICHCTBUTENbHBIE YHCIIA KaKk OECKOHEYHBIC
JecsTUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKJIY  MHOXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSIMOM.

CpaBHeHI/Ie JIEACTBUTEIIBHBIX YHuCcClI, apI/ICI)MeTI/I‘leCKI/Ie JIEHUCTBUS C ACUCTBUTEIbHBIMHU
qHucCJIaMH.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEr0 MUPA, AJTUTEILHOCTD IIPOLIECCOB B OKPYXKAIOIEM MUPE.

HpI/I6J'II/I)KéHHOe 3HAYCHUEC BCJIWYNHBI, TOYHOCTH HpI/I6J'II/I)KeHI/I$I. OprrJ'IeHI/Ie YHUCCII.
HpI/IKI/II[Ka " OLICHKA pE3yJIbTaTOB BBIYHCIICHUI.

YpaBHeHUs1 M HEpaABEHCTBA
JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASILIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHMi, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pemnieHus ypaBHEHUM TpeTbeld M YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  apoOHO-palMOHANBHBIX  ypaBHEHWH.  PerneHwe  TEKCTOBBIX  3aaa4
anreOpandecKuM METOIIOM.

VYpaBHeHHe ¢ JByMsl MepeMeHHbIMU U ero rpaduk. Pemenue cucrem ABYX JTHUHEHHBIX
YpaBHEHUN ¢ IByMs II€pEMEHHBbIMU. PellleHue cucTeM [BYX YpaBHEHHH, OJHO U3 KOTOPBIX



JUHEHoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMsI IIEPEMEHHBIMU.

Pemenne TekCcTOBBIX 3a7ja4 aJIreOpandeckium crocoOoM.
YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. PenieHue cUCTeM JIMHEHHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBanparHele HepaBeHcTBa. ['padmueckas MHTEprperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

DOyHKIUHA

Ksanpatnunas ¢ynknus, e€ rpaduk u cpoiictBa. [lapabona, KOOpAWHATHI BEPIIUHBEI
napaboJIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduku pynkumit: y=kx,y=kx+b,y=k/x,y=x3,y= VX, y = x|, ¥ BX cBoiicTBa.
YuciioBbIe MOCIEI0BATEILHOCTH U MPOrPecCH i

[loHsiTHE YMCIIOBOM MOCIIENOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTU PEKYPPEHTHOM
dbopmyioit u GopmyIoi N-ro dieHa.

Apudmernueckass W reoMeTpuueckas — mporpeccur.  DPopMmynbl N-TO  WieHa
apuQMEeTHUYECKO 1 TeOMETPUUECKOM MPOTPECCHiA, CyMMBI MIEPBBIX N YJICHOB.

N300pakeHre 4YIeHOB apU(PMETHUYECKOH M TeoMEeTpUYecKoil mporpeccuii TOUYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOGHUS INpOrpaMMbl  y4yeOHOro Kypca «Amnredpay
XapaKTEepU3YIOTCS:

1) naTpuOTHYECKOE BOCIIMTAHME:

MMPOABJICHUECM HHTCPECA K IMPOHIJIOMY HW HACTOALICMY pOCCHfICKOfI MaT€MaTHKu,
OCHHOCTHBIM OTHOIICHHUEM K JOCTHXXCHUAM pOCCHﬁCKHX MAaT€éMAaTHuKOB H pOCCHfICKOfI
MaTeMaTHIeCKOM HIKOJIBI, K UCITOJIB30BAaHHIO DTUX }IOCTI/I)KeHI/Iﬁ B IpYrux HayKax v MPUKIAAHBIX

chepax;
2) rpaskIaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEM TIpaKAaHWHA W peaju3ali ero Ipas,
NpEJICTaBJICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,



SIBJICHHM, TPOIEAYP TPakJTaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
06CY)K[[CHI/IIO ITUYCCKUX HpO6J’I€M, CBA3aHHLIX C NPAKTHUYCCKHUM MNMPUMCHCHUCM I[OCTI/DKGHI/Iﬁ
HAayKH, OCO3HAHUCM BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIBHOCTU y‘-IéHOFO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE€ B DPEIICHUM NPAKTUYECKUX 3a/1ad MaTeMaTU4yeCKOu
HAPABIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMaTUYECKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JJIs1 YCIIENTHON MPOQECCHOHANBHON JEATeILHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpPAGKTOPHUH OOpa3oBaHUsA U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOe BOCITUTAHUE:

CIIOCOOHOCTBIO K OMOIHOHAJIBHOMY M OJCTCTUYCCKOMY BOCIPUATHIO MATCMATUYCCKUX
O6’L€KTOB, 3a1a4, pemeHHﬁ, paCCY)KHCHHﬁ, YMCHUIO BUACTh MATCMATHYCCKUC 3aKOHOMCPHOCTU B
HCKYCCTBC;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

OpUEHTAIlel B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHbIX MPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBEKa, MNPUPOAbl M O0OLIecTBa, IOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak cdepbl 4eJoBEeYeCKOW MAEATeNbHOCTH, 3TaloB €€ pa3BUTUSA U
3HAYMMOCTH /IS Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH M MaTEMaTUYECKOU
KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHUpA, OBJAJCHUEM IPOCTEUIIMMHM HABBIKAMU
HCCIIEI0BATEIBCKOM EATENBHOCTH;

6) pusuueckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPHI 3I0POBbSI H IMOIIMOHAIBLHOTO
Os1aromostyqust:

TOTOBHOCTBIO TPUMEHSTh MAaTEMATHYECKHE 3HaHUS B MHTEPECAX CBOETO 370pOBbS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HHU (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIM PEKUM 3aHSITUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKA pe(IIeKCHUH,
MpU3HAHHEM CBOETO MpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3KOJIOrH4eCKO€e BOCIIUTAHUE:

OpUEHTallel Ha MpUMEHEHHWE MaTeMaTUYeCKUX 3HaHWM JUIsl pelleHus 3aqad B o0JacTu
COXPaHHOCTH OKpPYXKAIOIIEW cpenpl, IJIaHUPOBaHUS IOCTYNKOB M OLEHKH MX BO3MOXHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JeM U MyTel ux pereHus;

8) amanTanus K U3MEHSIONIMMCS YCJIOBUSIM COI[MAJILHOI M MPHPOIHO¥ Cpebl:

TOTOBHOCTBIO K }IeﬁCTBHSIM B YCJIOBHUAX HGOHpG}IGJ’IéHHOCTI/I, IMOBBIIICHUIO YPOBHA CBOCH
KOMIICTCHTHOCTU Y€PC3 MPAKTUUCCKYIO JCATCIBbHOCTH, B TOM YUCJIIC YMCHUC YUUTHCA Y APYIrUx



Jrofiel, mpuoOpeTaTh B COBMECTHOM EATEIbHOCTH HOBBIC 3HAHMS, HAaBBIKM U KOMIIETEHIIMH U3
OIIBITA IPYTUX;

HE00X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4HCiIe (HOPMYIUPOBATH WICH,
HOHATHS, TMIIOTE3bl 00 0OOBEKTaX M SBJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
JNe(QUIUTEl COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYAaIMIO, BOCIHPHUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOPMYIUPOBAThH U OLIEHUBATH PUCKH U TIOCTIEACTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUeOHbIEe 1eiCTBUS
bBa3oBble Jlornyeckune AefcTBUA:

e BBUIBJISATh U XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTHYECKUX OOBEKTOB,
HNOHSTUM, OTHOLIEHUM MEXIy HOHATUAMH, (QOPMYIMPOBATH ONPEIEIICHUS MOHATHUH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIACCU(PUKALUU, OCHOBAHMS AJIs1 0000LIeHNs U
CpaBHEHUs, KPUTEPUU IIPOBOJMMOIO aHAIN3a;

e BOCIPHUHHUMATD, (I)OpMy.]'II/IpOBaTL nu HpeO6paSOBbIBaTB CYXKACHUA: YTBCPAUTCIBHBIC U
OTPHULATCIIBHBIC, CAMHUYHBIC, YaCTHBIC U O6H.[I/Ie, YCJIOBHBIC;

. BBIABJIATE MATCMATHYCCKUC 3aKOHOMECPHOCTHU, B3aUMOCBA3U WU IMPOTHUBOPCUMA B q)aKTaX,
JaHHBIX, Ha6J'IIO}IeHI/I${X U  YTBCPKACHUAX, MNpc€ajaraTb KPUTCPpHUH [JIA BbIABICHHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JCJIaTb BBIBOJbI C HCIIOJB30BAHUECM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKqu€HHﬁ, YMO33.KJIIO‘I€HHI>'I I10 aHAJIOT'1H,

° pa361/1paTb J0Ka3aTCJIbCTBA MAaTCMAaTUYCCKUX YTBep)KI[eHI/Iﬁ (HpSIMBIe " OT HpOTI/IBHOFO),
MMpOBOAUTL CAMOCTOATCIIBHO HCCIIOXKXHBIC OOKA3aTCIbCTBA MATCMATHYCCKUX (I)aKTOB,
BBICTPANBATh APTYMCHTALIUIO, NPUBOAWUTL NPUMEPBI U KOHTPIIPUMCPHI, 000CHOBBIBATh
COOCTBEHHBIC pacCyKACHU

e BbIOMpaTh croco0 pemieHus y4yeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbojee MOIXOJAMIMNA C YY4ETOM CaMOCTOSITENBHO BbIACIEHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS .

e HCIOJIb30BaTh  BOMPOCHl  KAaK  HMCCJIEAOBATENIbCKUA  HMHCTPYMEHT  IO3HAHUA,
(GbopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHE, MPOOJIEMY, CaMOCTOSATEIHLHO
yCTaHaBIWBAaTh MCKOMOE W JIaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATH CBOIO
MO3ULINI0, MHEHUE;



e TIPOBOJAUTH IO CAMOCTOSATEILHO COCTABICHHOMY IUIAHY HECIIOXKHBIH HSKCICPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHNE M0 YCTAHOBIICHHIO 0COOCHHOCTEH MaTeMaTHYeCKOr0 00BEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXIY COOOI;

e CaMOCTOSATENHHO (HOPMYITHPOBATH OOOOIIECHHS U BBIBOJBI 10 Pe3yIbTaTaM IMPOBEAEHHOTO
HAOJIIO/ICHUs, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTH TOMYYEHHBIX pE3YJIBTATOB,
BBIBOJIOB M 000OIIEHNIH;

e IIPOTrHO3UPOBATH BO3MOXKHOC PA3BUTUC MTPOLECCA, 4 TAKKC BEIABUI'aTh IMIPCAIIOJIOXKECHUA O
€T0 pa3sBUTUH B HOBBIX YCJIIOBHAX.

PatGora ¢ undopmaunmeii:

e BbIIBJIITH HEAOCTATOYHOCTDh U H30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBIX, HGO6XOI[I/IMBIX JIJIsL
PCLICHUA 3aa4H;

e BbIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPHPETHPOBATH HH(OPMALIHIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

e BbIOMpaTh QopMy IpeAcTaBIeHUS MH(POPMAIMN U WLTIOCTPUPOBATH PEUIaeMbIe 3a/1a4H
CXeMaMH, AMarpaMMaMU, HHOM rpadukoi u uX KOMOMHALMSIMY;

e OIICHWBATh HANEKHOCTh MH(POPMAIMHM TIO KPUTEPHUSIM, MPEAJIOKCHHBIM YUHTEIEM HIIH
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

e BOCHPHUHHMMATHh U (OPMYJIHUPOBATH CYKIEHHUS B COOTBETCTBHM C YCIOBHSMH M LIEISIMU
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIpaKaThb CBOIO TOYKY 3pEHHMsS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS IO XOAY PEIIEHUs 3a7add, KOMMEHTHUPOBATH
MIOJIyYEHHBIH PE3yJIbTAaT;

e B X0Jie 00CYX/IeHHUS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl, IPOOIEMBI,
pemaemMon 3aa4u, BbICKA3bIBATh MJIEH, HALICJIICHHBIE HA ITOMCK PELICHUs, CONOCTABIIATh
CBOM CYXJIEHUS C CY>KICHUSAMH JPYTrUX YUaCTHUKOB JUaJIora, 0OHApYKUBATh pa3inyue U
CXOJICTBO IMO3ULMH, B KOppekTHOW (opme (opmynnpoBaTh pa3HOIVIACUs, CBOU
BO3PaKEHU,

e TIPENCTABIATH PE3YyJbTATHl PEUICHUS 3aJa4d, SKCIEPHUMEHTa, MCCIECIOBaHUS, MPOEKTa,
CaMOCTOSATENIFHO BBIOMPATh (hopMaT BBICTYIUICHHS C Y4ETOM 3aad TNPE3eHTAUU U
0COOEHHOCTEH ayTUTOPUH;

e [IOHUMATH U HUCIIOJIB30BATH IMMPCUMYLICCTBA KOME[HI[HOfI n I/IH,Z[I/IBI/II[yaJIBHOI\/'I pa6OTLI npu
pPEIICHUN y‘—Ie6HI)IX MaTEMAaTHYCCKHUX 3aJa4,

° HpI/IHI/IMaTB 1ICJIb COBMGCTHOf/i JACATCIIbHOCTH, HHaHI/IpOBaTB OpFaHI/ISaHI/HO COBMGCTHOﬁ
paboTHI, pacrpenesaTh BUABI PadoT, JOrOBapuBaThCSA, 0OCYKIATh MPOIECC U PEe3yIbTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

e y4YacTBOBAaTh B IPYIMOBBIX (hopMax paboThl (00CykaAeHUs, 0OMEH MHEHHUSIMH, MO3TOBbIE
HITYPMBI U APYTHE), BBIIOIHATH CBOIO YacTh PabOTHl M KOOPAUHUPOBATH CBOU JIEHCTBUA



C APYTMMH YJIeHAMU KOMaH Ibl, OIICHHMBATh KA4e€CTBO CBOETO BKJIa/ia B OOIIHI MPOIYKT 1O
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHUS
Camoopranuzanus:

e  CaMOCTOSTEJIBHO COCTaBIATh IUIAH, AITOPUTM pELIEHHUs 3aJaud (MO €ro 4Yacth),
BBIOMpPATh CIOCOO pemieHHuss C y4YETOM HMEIOMIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTbh M KOPPEKTHPOBATH BAapPUAHThl PELICHUNW C y4ETOM
HOBOH MH(OpMAIHH.

CﬁMOKOHTpOﬂb, IMOLIMOHAJIBHBIA HHTEJLJIEKT:

e BIIAJETh CHOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJISA MpoIllecca M pe3yiabTaTa pelieHus
MaTeMaTHYECKOM 3aa4M;

e IPEABUAETH TPYAHOCTH, KOTOPHIE MOIYT BO3HHMKHYTH IIPH PEUICHUM 3a1a4d, BHOCHUTH
KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

e OIICHUBaThb COOTBETCTBHUE pPE3yJIbTaTa JESITEIbHOCTH MOCTABICHHOW LEJIU M YCIOBHSIM,
OOBSICHATh MPUYMHBI JOCTHXEHUS WM HEJOCTHKEHHS LeJIH, HaXOAUTh OIIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATHBI

K xoHuy oOydeHus B 9 kiacce oOydaronuiics NOIYYUT CIEIyIOIIUME IPEeIMETHbIE
pe3yIbTATHI:

Yucaa v BLIYUCTIEHUS
CpaBHI/IBaTb U YIIOPpAJO0YNBATH PALITMOHAJIBHBIC U HPPAIUOHAJIbHBIC YUC]IA.

BreimmonaHsSTh apI/I(l)MeTI/I‘IeCKI/Ie I[efICTBHﬂ C palMOHAJIbHBIMH YUCJIaMH, COUCTAasA YCTHBIC U
INMCHbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHUCJIICHUA C UPPAIUOHAILHBIMHA YU CIIAMU.

HaxomuTe 3HaueHUs CTEIEHEH ¢ ILeNbIMU IIOKa3aTeIsaMUu U KOpHef/'I, BBIYHUCJIIATH 3HAYCHUA
YHUCJIOBBIX BBIpa)KeHI/II\/'I.

OKpyriATh JEHUCTBUTEIBHBIE YHUCIA, BBINOJHATH IMPUKHUIKY pPE3YJIbTaTa BBIYMCICHH,
OLICHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs M HEPABEHCTBA

Pemars nuHelHBblE ¥ KBaJpaTHbIE YypaBHEHUS, YpaBHEHHs, CBOJSIIMECS K HUM,
npocTeiime ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.



Pemate cuctemMpl IByX JIMHEWHBIX YPAaBHEHUM C JBYMs NEPEMEHHBIMU M CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIISAETCS JIMHEUHBIM.

Pemate TEkcTOBBIE 3ajauM  aNreOpanyecKUM CIIOCOOOM C IIOMOIIBIO COCTABJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMS MepPEMEHHBIMU.

IIpoBoauTh IpoCTENIINE UCCIENOBAaHNs YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM YHCIIE C
OpUMEHEHHEM TpadUUecKuX TMpEACTaBICHUN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHE WU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemrate nmHeiHBIE HEpaBCHCTBA, KBaApaTHBIC HCPABCHCTBA, I/1306pa)KaTB pEeIICHUE
HEPaBCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIMChbIBaTh PCIICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucteMbl JTMHEHHBIX HCPAaBCHCTB, CHUCTEMbI HCPABCHCTB, BKIIOYAIOMIUC
KBaJApaTHOC HCPABCHCTBO, I/I306pa)KaTB PCUICHUEC CUCTCMbI HCPABCHCTB Ha YHUCI0BOM HpHMOﬁ,
3aIlIMChIBATh PCHICHUEC C IIOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHbBIX 3a/1a4.
DOyHKIUUHA

PacniozHaBaTh GyHKIMU U3y4eHHBIX BUIOB. [l0Ka3bIBaTh CXEMAaTHUYECKU PACTIONOKEHUE HA
KOOPJIMHATHOU IIJIOCKOCTH rpadukoB byHKINH
puza:y =kx, y =kx+ b, y=k/x,y=ax2 +bx+c,y=x3,y= vVx,y= |x|, s

3aBUCHUMOCTH OT 3Ha4eHHH K03((PUIIMEHTOB, OMMCHIBATh CBOMCTBA (DYHKLIUH.

Crpouth u u300paXkaTb CXEMaTHUECKH TpaduKM KBaJpaTUYHBIX (YHKIMHA, OMUCHIBATH
CBOWCTBA KBaIPaTUYHBIX (DYHKIMHA MO UX IpaduKam.

PacrioznaBate  kBazpaTHuHyl0 QYHKOUIO 10  (Qopmyje, MPUBOAUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON KU3HU, (PU3UKHU, TEOMETPHH.

YucaoBble MOCIEI0BATEILHOCTH H nmporpeccumn

Pacnio3naBath apupMeTHYECKYI0 U T€OMETPHUUECKYIO MPOTPECCHUU TPH Pa3HbIX CIOco0ax
3a/laHusl.

BbIMONMHATE BBIYUCIEHUS C WCHOJb30BaHHMEM (POPMYN N-TO wieHa apupMETHYECKOH M
T€OMETPHUUYECKON MTPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJIEA0BATCIPHOCTH TOYKAaMH Ha KOOp)IHHaTHOfI IIJIOCKOCTH.

Pemats 3a1aun, CBsI3aHHBIE C YMCIOBBIMU I10CIIEJOBATEIBHOCTAMH, B TOM YUCIIE 3a/1a4H U3
peasibHO JKM3HHU (C HCTIONb30BAaHUEM KaJIbKYISITOPa, HU(POBBIX TEXHOJIOTHUIN).



TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumMeHoBaHUe pa3/ie/ioB U TeM NMPOTrPaMMbI KosinuecTBO yacoB JsekTpoHHbIE (IIUPpOBLIE) 06pa3oBaATENbHbIE
n/mo pecypchl
Bcero| KoHTpoJsibHEIE [IpakTHyeckue
paboThl paboThl
1 [lToBTOpEHME 6 1
2 Yucsa v BbIYUCIEHUA. JleiCTBUTE/IbHbIE YK C/Ia 9 bu6sunoteka [JOK
https://m.edsoo.ru/7f419d08
3 YpaBHeHUs U HepaBeHCTBA. YpaBHeHUs Cc ojgHOH | 14 1 Bbu6anoTeka [IOK
nepeMeHHOH https://m.edsoo.ru/7f419d08
4 YpaBHeHUs ¥ HepaBeHCTBA. CUCTEMBbI 14 1 Bu6anoTeka [IOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
5 YpaBHeHus ¥ HepaBeHCTBa. HepaBeHCTBa 16 1 bu6snoTteka [JOK
https://m.edsoo.ru/7f419d08
6 dyHKIMH 16 1 Bu6snoreka LIOK
https://m.edsoo.ru/7f419d08
7 YucsioBble nocie0BaTEJIbHOCTH 15 1 bubanoreka LIOK
https://m.edsoo.ru/7f419d08
8 [ToBTOpeHMe, 06061IeHHE, CHCTEMATHU3aIUS 15 1 bubaunoreka LIOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 105 7 0



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

INIOYPOYHOE IIVTAHUPOBAHHUE

Ne Tema ypoka KosinyecTBO 4acoB Jarta J/ieKTpOoHHbIE IUPPOBbIE
n/mo HU3y4YeHUs o6pa3oBaTe/ibHbIE PECYPCHI
Bcero| KontpoJsibnbie | IlpakTrhueckue
paboThl paboThl
1 |[loBTOpEHUE 1
2 |[loBTOpEHHE 1
3 |lloBTOpEHUE 1
4 |lloBTOpEeHUE 1
5 |IloBTOpEeHUE 1
6 |BxojaHast KOHTpOJIbHAsA paboTa 1 1
7 |PauuoHasbHbIE YMCJIa, UppalMOHAJIbHbIE YUCIA, 1
KOHe4YHble U 6eCKOHEeYHbIe JJeCATUYHbIE IPOOU
8 |MHOXeCTBO JIeHCTBUTE/IbHBIX YHCEJ; 1
JleiCTBUTEJIbHbIE YHCJIa KaK 6ECKOHEYHbIe
JleCSITHUYHbIE PO6U
9 B3anMHO 0/JHO3HAYHOE COOTBETCTBUE MEXY 1
MHO>ECTBOM /1€ iCTBUTEJIbHBIX YHCEJl U MHOXKECTBOM
TOYEK KOOPAUHATHOU NPSAMOH
10 |CpaBHeHHUE [1€HCTBUTENbHbBIX YUCE, 1
apudmMeTUYECKUE AEUCTBUSA C IENCTBUTEIbHBIMHU
YHCIaMU
11 |[IpubamkéHHOE 3HaUYEHUE BEJIMUMHBI, TOUHOCTh 1




NpUOJINKEHUSA

12

OkpyrJieHHe YHrce

13

OkpyrJieHHe YHrce

14

HpI/IKI/I,U,Ka H OLI€HKa pe3yJibTaTOB BbIUMCJIEHUH

15

HpI/IKI/I,U,Ka H OLI€HKa Pe3yJIibTATOB BbIYHCJIEHUHN

16

JIuHeliHOe ypaBHeHHUe. PellieHHe ypaBHEHUH,
CBOJSAIIMXCS K IMHEHHBIM

bubauoTtek [JOK
https://m.edsoo.ru/7f43bf66

17 |J/luneliHOe ypaBHeHHUe. PelleHre ypaBHEHUH,
CBOJSALIUXCS K IMHEHHBIM
18 |KBagpaTHOe ypaBHeHHUe. PellieHre ypaBHEHUH, BubauoTteka LIOK
CBOJAIUXCS K KBaJ[paTHBIM https://m.edsoo.ru/7f43c542
19 |KBagpaTHOe ypaBHeHHUe. PellieHre ypaBHEHUH, BbubauoTteka LIOK
CBOJSIIMXCS K KBaJipaTHBIM https://m.edsoo.ru/7f43c542
20 |BbukBaZpaTHble ypaBHEHHUS BbubauoTteka LIOK
https://m.edsoo.ru/7f43c3d0
21 |BukBajpaTHble ypaBHEHUS bu6sunoTteka [JOK

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

22

[IpuMepsl pelieHMs ypaBHEHUN TpeTbed U YeTBEPTOU

cTeneHeH pa3jIoKeHHUEM Ha MHOXHWUTEJIN

23

[IpuMepsl pelieHUsA ypaBHEHUU TpeTbel U YeTBEPTOU

cTeneHeM pa3/jIodKeEHHUEM Ha MHOXHWUTEJIN

24 |PemieHue IpO6GHO-pallMOHA/TbHBIX ypaBHEHU I BubsauoTteka LLOK
https://m.edsoo.ru/7f43c9b6
25 |PemeHue Ipo6HO-pAllMOHATBHBIX YPABHEHUH bubsaunoTteka [JOK

https://m.edsoo.ru/7f43c9b6
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26

PerieHre TEKCTOBBIX 33/1a4 aJre6paniecKuM
MeTOJI0M

27 |PellleHHe TEKCTOBBIX 33/ja4 a/irebpan4ecKuM

MeTO/,0M
28 |PelieHue TEKCTOBBIX 33/ja4 a/ire6pandecKuM

MEeTO/,0M
29 |KoHTpoJibHas paboTa 1o TeMe "YpaBHEHHUs C OJHOU

nepeMeHHOK"
30 |YpaBHeHHME C ABYMs IepeMEHHBIMHU U ero rpadpuk bu6saunoTeka [JOK

https://m.edsoo.ru/7f43d0b4
31 |YpaBHeHHUe Cc ABYMS IEpEMEHHBIMU U €0 rpaduk Bu6auoTeka LIOK
https://m.edsoo.ru/7f43d0b4

32 |CucTeMa IBYX JIMHENHbIX ypaBHEHUH C AByMs

1lepeMeHHbIMU U e€ pellieHne
33 |CucTeMa IBYX JIMHENHbIX ypaBHEHUM C ABYyMs

1lepeMeHHbIMU U e€ pellieHne
34 |CucreMa ABYX JIMHENHBIX YPABHEHUH C IByMS

1lepeMeHHbIMU U e€ pellieHne
35 |CucTeMa IBYX JIMHENHbBIX ypaBHEHUH C AByMs

nlepeMeHHbIMU U e€ pellieHue
36 |Pewenue cucteM JByX ypaBHEHHUU, OJHO U3 KOTOPbIX Bu6anoteka LJOK

JINHEHNHOE, a pyroe — BTOPOM CTENEeHU https://m.edsoo.ru/7f43d23a
37 |PemeHue cucteM JByX ypaBHEHUH, OJHO U3 KOTOPBIX BubsauoTteka LLOK

JIMHEWHOE, a [pyroe — BTOPOM CTeNIeH!U https://m.edsoo.ru/7f43d55a
38 |PelieHue cucTeM /IBYX YPaBHEHUH, OZJHO U3 KOTOPbIX

JINHENHOE, a /pyroe — BTOPOM CTENEeHU
39 |PemeHue cucteM ByX ypaBHEHUH, OJHO U3 KOTOPBIX

JIMHENHOE, a Ipyroe — BTOPOU CTelleHU



https://m.edsoo.ru/7f43d0b4
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40

['padudeckasn uHTepnpeTanus CUCTEMbl ypaBHEHHUH €
JIByMs lepeMeHHbIMHU

41 |PemeHue TeKCTOBBIX 33/lay aJrebpanyeckum
CrIoco6om
42 |PemeHue TeKCTOBBIX 33/lay aJIrebpanyecKkum
Ccroco6om
43 |KoHTpoJsibHas paboTa 1o TeMe "CUCTeMbl ypaBHEHUN "
44 |YucyioBble HEpaBEHCTBA U UX CBOMCTBA
45 |YwucsoBble HEpaBEHCTBA U UX CBOMCTBA bu6saunoTeka [JOK
https://m.edsoo.ru/7f43ad5a
46 |J/luHeliHble HepaBEHCTBA C OJJHOM NTEpEMEHHOMN U UX bu6saunoTeka [JOK
pelieHue https://m.edsoo.ru/7f43af08
47 |JluHeliHble HepABEHCTBA C OJJHOM NTEpEMEHHOM U UX bu6siunoTeka [JOK
peleHue https://m.edsoo.ru/7f43af08
48 |JIluHeliHble HEPABEHCTBA C OJJHOU MepEMEHHOMN U UX Bub6auoTeka LIJOK
pelieHue https://m.edsoo.ru/7f43af08
49 |CucTeMbl IMHENHbBIX HEPABEHCTB C OJHON
epeMEHHON U UX pelleHue
50 |CucTeMbl IMHEHUHBIX HEPABEHCTB C OJIHOM
epeMEHHON U UX pelleHue
51 |CucTeMbl IMHEHHBIX HEPABEHCTB C OJJHOM
nepeMeHHOM U UX pellieHue
52 |KBajgpaTHble HEpAaBEHCTBA U UX pPellleHHe bu6sunoTteka [JOK
https://m.edsoo.ru/7f43b098
53 |KBajpaTHble HeEpaBEeHCTBA U UX PellIeHHEe bubsaunoTteka [JOK
https://m.edsoo.ru/7f43b21e
54 |KBajpaTHble HeEpaBEHCTBA U UX pPellIeHHEe bubsaunoTteka [JOK



https://m.edsoo.ru/7f43ad5a
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https://m.edsoo.ru/7f43b5a2

55 |KBaspaTHbIe HEPAaBEHCTBA U UX pelleHHe
56 |KBaspaTHbIe HEPAaBEHCTBA U UX pelleHHe
57 |T'paduyeckass UHTeprIpeTalyMs HEPABEHCTB U CUCTEM bu6saunoTeka [JOK
HEpPABEHCTB C [IByMsI IepeMEHHBIMHU https://m.edsoo.ru/7f43b098
58 |I'paduyeckas uHTepnpeTanysi HEPABEHCTB U CUCTEM
HEepaBEeHCTB C /ByMs lepeMeHHbIMU
59 |KouTposbHas pa6oTta no TeMe "HepaBeHcTBa"
60 |KBagpaTuuHas pyHKLHs, eé rpaduK U CBOMCTBA bubauoTteka LJOK
https://m.edsoo.ru/7f4396c6
61 |KBagpaTuuHas pyHKIHs, eé rpaduK U CBOMCTBA BbubauoTteka LIOK
https://m.edsoo.ru/7f439842
62 |KBagpaTuuHas QyHKLUS, €é rpaduK U CBOMCTBA bu6siunoTeka [JOK
https://m.edsoo.ru/7f4399b4
63 |[lapab6oJia, KOOpAMHATHI BepUINHbI MapaboJibl, 0Ch bu6siunoTteka [JOK
CUMMETPUH NapaboJibl https://m.edsoo.ru/7f439eb4
64 |[lapab6oJia, KOOpAMHATHI BepUINHbI MapaboJibl, 0Cb bu6sunoTteka [JOK
CUMMETPUH NapaboJibl https://m.edsoo.ru/7f43a03a
65 |Ilapa6oJia, KOOPAMHATHI BEPUIMHBI TAPa60JIbl, OCh BubsauoTteka LLOK
CUMMETPUH NapaboJibl https://m.edsoo.ru/7f43alac
66 |[lapa6o0.1a, KOOpAUHATHI BEPIIMHbI apaboJibl, OCh BubauoTteka LLOK
CUMMeTpPHHU apaboJibl https://m.edsoo.ru/7f43a31e
67 |[lapa6o.ia, KOOpAUHATHI BEPIIMHbI apaboJibl, OCh BubsauoTteka LLOK
CUMMeTpPHHU apaboJibl https://m.edsoo.ru/7f43a526
68 |Ilapa6oJia, KOOpAMHATHI BEPUIMHBI Napab0Jibl, OCh

CUMMeETPUHU MapaboJibl
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69 |paduku dynkuuit: y = kx, y = kx + b, y=k/x, y=x>,
y=vx, y=|x]|
70 |Tpaduxu dynkuuit: y = kx, y = kx + b, y=k/x, y=x>,
y=vx, y=|x]|
71 |Tpaduxu dynkuuit: y = kx, y = kx + b, y=k/x, y=x>,
y=vx, y=|x]|
72 |Tpaduxu dpyHkumii: y = kx, y = kx + b, y=k/x, y=x>,
y=vx, y=|X|
73 |T'paduxu dpyHkumii: y = kx, y = kx + b, y=k/x, y=x>,
y=vx, y=|X|
74 |Tpaduxu ¢ynkuuit: y = kx, y = kx + b, y=k/x, y=x>,
y=vx, y=|X|
75 |KonTposbHas paboTa no Teme "OyHKIuMU" BbubauoTteka LIOK
https://m.edsoo.ru/7f43ab84
76 |TloHATHE YUCJIOBOH MOCJIEIOBATEBHOCTHU bubaunoTteka LIOK
https://m.edsoo.ru/7f43e6c6
77 |3ajaHue NOCAel0BaTEJbHOCTU PEKYPPEHTHOU bu6siunoTeka [JOK
dopmMysioli U GopMyJIOH n-ro YieHa https://m.edsoo.ru/7f43ebda
78 |ApudmMeTHueckas U reoMeTpUUecKasi Mporpeccuu bu6saunoTeka [JOK
https://m.edsoo.ru/7f43ed7e
79 |ApudmMeTuyeckas v reoMeTprUUecKasi IpoOrpeccuu bu6sunoTteka [JOK
https://m.edsoo.ru/7f43f3b4
80 |®opmyJibl n-ro 4ieHa apudMeTUyecKkon u BubauoTteka LIOK
reoMeTpUYeCcKOu Nporpeccut, CyMMBbl NePBBIX N https://m.edsoo.ru/7f43f58a
YJIEHOB
81 |®opmyiibl n-ro yieHa apupMeTHIEeCKON U Bu6anoteka LJOK
reoMeTPUYECKOW NPOTPeCcCUM, CYMMbI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJIEHOB
82 | ®opmyJibl n-ro yieHa apupMeTHIEeCKON U Bbu6anoTeka [JOK



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c

reoMeTpU4YeCcKOu Nporpeccuy, CyMMBbl NepBbIX N
4YJIEHOB

https://m.edsoo.ru/7f43f0c6

83 | ®opmyJibl n-ro 4ieHa apuPMeTHyecKor U bubaunoTteka LJOK
reoMeTPUYECKOW MPOTPeCcCHUM, CYMMbI IIEPBBIX N https://m.edsoo.ru/7f43f72e
YJIEHOB

84 |®opmyJbl n-ro YieHa apudMeTUIeCKOH U bu6saunoTeka [JOK
reoMeTpHUYeCKON MPOrpeccruid, CyMMbI IIEPBBIX N https://m.edsoo.ru/7f43f8a0
YJIEHOB

85 |M300pakeHHe 4IeHOB apuPpMeTHIECKON U
reoMeTpUYeCKOU MPOrpeccuil TOYKaMHy Ha
KOOP/JIMHATHOM MJIOCKOCTH

86 |H306pakeHue 4jieHOB apudMeTUYECKOH U
reoMeTpUYeCKOU MPOrpeccui TOYKaMy Ha
KOOPAHWHATHOM MJIOCKOCTU

87 |J/InHeNHbIN U 3KCIIOHEHIIMATbHBIN POCT

88 |Cy10’KHbI€E NMPOILEHTDI bu6siunoTteka [JOK

https://m.edsoo.ru/7f43feQe

89 [Cyiio>KHbI€e MPOLEHTDI bu6siunoTeka [JOK

https://m.edsoo.ru/7f4401a6

90 |(KonTpoJsibHas paboTa o tTeme "YucjoBbie bu6sunoTteka [JOK
nocjaen0BaTeJabHOCTH" https://m.edsoo.ru/7f4404{8

91 |IloBTOpEHUE, 0606IEeHHE U CUCTEMATU3AIMS 3HAHUH.
3anuchk, CpaBHEHUE, [IEMCTBHUA C eUCTBUTE/bHBIMU
4YHCIaMHU, YMCJI0Bas NpsiMast

92 |lloBTOpEHHUE, 0606IIEHHE U CUCTEMATHU3AI[UsI 3HAHU M.

[IpoLieHThI, OTHOLUEHUS, TPONOPLUHU
93 |IloBTOpeHUE, 06006LIEHHE U CUCTEMATU3AlMS 3HAHUU.

OkpyrJieHHe, IPUOJIMKEHUE, OLIEHKA



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

94

[loBTOpEHME, 06061EHHE U CUCTEMATU3AlMS 3HAHU.

PellleHHe TEKCTOBBIX 3ala4 apuPMeTHUIECKHUM
crioco6oM

bubauoTteka LHIOK
https://m.edsoo.ru/7f443b12

95

[loBTOpEHUE, 060611I€eHHE U CUCTEMATH3alMsl 3HAHUH.

PellleHHe TEKCTOBBIX 33/1a4 apuPMeTHYEeCKUM
CII0CO60M

bubsunoTteka [JOK
https://m.edsoo.ru/7f443cd4

96

[ToBTOpEeHME, 06061eHHUE U CUCTEMATHU3AlMS 3HAHUH.

PellleHHEe TEKCTOBBIX 3a/1a4 apuPMeTHIECKUM
CII0CO60M

bubaunorteka LIOK
https://m.edsoo.ru/7f443fea

97

[ToBTOpEeHUE, 0606111€eHHE U CHCTEMATH3aLMs 3HAHUH.

[Ipeo6pazoBaHue ajirebpaniecKrx BbIpaXkeHUH,
JIOIYCTUMbIE 3HAYEHUS

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

98

[ToBTOpeHME, 06061IeHHE U CUCTEMATHU3aAlMS 3HAHUH.

[Ipeo6pasoBaHue ajrebpandecKrx BbIpaXKeHUH,
JIONyCTUMble 3HAYeHHUsI

bubaunoTteka LIOK
https://m.edsoo.ru/7f444364

99

[ToBTOpEHME, 0606IeHHE U CUCTEMAaTH3aI[Ms 3HAHUH.

[Ipeo6pazoBaHue anrebpaniyecKrx BbIpakeHUH,
JIOTIYCTUMbIE 3HAYEHUS

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

100

[ToBTOpeHME, 06061IeHHE U CUCTEMATHU3alMs 3HAHUH.

[Ipeo6pa3oBaHue a/re6panyecKrux BbIpaXKeHHUH,
JIONyCTHUMble 3HAaYeHU s

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

101

[ToBTOpeHMe, 06061eHHe U CUCTEMATHU3alMs 3HAHUH.

@yHKLMU: TOCTPOEHUE, CBOMCTBA U3YYEHHbIX
byHKIUI

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

102

[ToBTOpEeHUE, 060011IeHHE U CHCTEMATH3alMsl 3HAHUM.

@yHKLMU: TOCTPOEHUE, CBOMCTBA U3YYEHHbIX
byHKIUN

bubauoTteka LIOK
https://m.edsoo.ru/7f444f44

103

[loBTOpEHME, 0600611I€eHHE U CHCTEMATH3aLMs 3HAHUM.

®DyHKIMU: TOCTPOEHUE, CBOMCTBA U3YYEHHBIX
byHKIUI

bubsuoTteka [JOK
https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

104 |[loBTOpEHUE, 060011lEHUE U CHCTeMATHU3alUs 3HaHUM. | 1 bubauoTteka LHIOK
QOyYHKLIMU: NOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452e6
GyHKLIUMN

105 |[ToBTOpEHHE, 0600ILEHHUE U CHCTEMAaTU3alMsA 3HaHUM. | 1 bubsunoTteka [JOK
['padudeckoe pelieHre ypaBHEHUH U UX CUCTEM https://m.edsoo.ru/7f445516

106 |[ToBTOpEeHUE, 0600611IeHHE U CHCTEMATH3alLMs 3HAaHUM. | 1
['padurueckoe pelnieHre ypaBHEHUHN U UX CUCTEM

107 |UToroBast KOHTpOJIbHas paboTa 1

108 |O6061EHNE U cCUCTeMAaTHU3allus 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 108



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU

OBPA30OBATEJIbHON NPOI'PAMMBI

HpOB::)(;II:’,MOFO IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI 00pa3oBaTeIbHOM
T NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusd
1 Yucna v BIYKCICHUS
1.1 CpaBHUBATh U YNIOPS0YMBATh PALIMOHAJIBHBIE U HPPALIMOHAJIbHBIE YUCIIA
Bemonusate apudmeruueckue IEHCTBUS € PAalMOHAIBHBIMU UYHCIAMH, COYETas
1.2 YCTHBIE U TMHCbMEHHBIE MPUEMBI, BBINOJIHITH BBIUKUCICHUS C HPPAMOHAIbHBIMU
YUCIaAMHU
13 Haxonute 3HaueHus CTeHGHeﬁv C LEJBIMHA TOKa3aTelsIMU U KOPHEH, BBIUYUCIIATH
3HAYEHHUS] YACIIOBBIX BBIPAKECHUM
14 OKpyriATh JEHCTBUTEIBHBIE HHCIIa, BBIONHATH MPUKUAKY Pe3ylbTaTa BBIYMCIICHH,
OLICHKY YMCJIOBBIX BbIPAXKEHUM
2 VYpaBHEHUs U HEPABEHCTBA
21 Pemate nuHeliHbIE W KBaJpaTHBIE YpaBHEHUS, YpaBHEHUS, CBOJIIMECS K HUM,
npocTeiimue ApoOHO-palMOHaIbHbIE YPaBHEHUS
29 Pewatp CHCTEMbI IBYX JIMHEWHBIX YpaBHEHUH C IByMs [EPEMEHHBIMA 1 CHCTEMDI
JIBYX YPaBHEHHI, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISIETCS JIMHEHHBIM
23 Pemate TekcTOBBIE 3a1auu anre6pa1/1qe(v:KHM Croco0OM € TOMOIIbIO COCTaBJICHHS
YpaBHEHUS WU CUCTEMBI IBYX YPaBHEHUM C IBYMS IEPEMEHHBIMHU
[IpoBonuTh mpoCTEHIINE HCCIEIOBAHUS YPaBHEHUH M CUCTEM YpaBHEHUH, B TOM
2.4 Yucie ¢ MPUMEHEHHEM rpadUyecKux MpeICTaBIeHUH (HampuMep, yCTaHABJIMBATH,
MMEET JIM ypaBHEHHE UITU CHCTEMa YPaBHEHUH pElIeHMs], €CIIH UMEET, TO CKOJIBKO)
25 Pemars nuHeiiHbIe HEpABEHCTBA, KBAJPATHbIC HEPABEHCTBA, n300paxarb pelieHue
HEpaBEHCTB HA YUCJIOBOM MPSMOM, 3aMUCHIBATh PEIIEHUE C MOMOUIBI0 CHMBOJIOB
Pemate cucTemMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIOUYAOIINE
2.6 KBaJIpaTHOE HEPAaBEHCTBO, N300pakaTh pPEIIEHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
IPSIMOM, 3aIIMCBIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB
2.7 Vcnonb30BaTh HEPABEHCTBA MIPU PEIICHUH Pa3IMYHBIX 3a]a4
3 OYHKIHIH
Pacno3naBate  QyHKIMHM  W3y4yeHHBIX  BHJAOB. [loKa3piBaTh  CXE€MaTHYECKH
31 pacmojio)keHue Ha KOOPJAMHATHOM IUIOCKOCTH TpadukoB (GyHKIMH BHAA: y=KX,
y=kx+b, y=k/Xx, y=ax’t+bx+c,B3aBUCUMOCTH OT 3Ha4YeHHUH KOIPPHUIHEHTOB,
OINMCHIBATh CBOMCTBA (QYHKIUHN
32 [Toka3bIBaTh CXEMAaTUYECKH PACIOJIOKEHUE HAa KOOPAWHATHOW IMIIOCKOCTH IpaduKoB
bynkuuni Buga y = VX, y = [X| 1 OMCBIBaTh CBOMCTBA (DYHKITHIA
33 Ctpouth ¥ u300paxarh CXeMaTUYeCKH TpaduKy KBAAPATHUHBIX (QYHKIIHA,
OMHUCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIUH 1O X rpaduKam
34 Pacno3naBaTh KBaapaTHuHyi0 (yHKUHIO 1O QopMmyiie, MTPUBOJIUTH MPUMEPHI
KBaJIPATHYHBIX (DYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUHU
4 ApudmeTndeckasi 1 reOMeTpUYecKas Iporpeccuu
41 Pacno3naBate apu(METHUYECKYl0 U TE€OMETPUYECKYI0O NPOTPEcCCUU IPH Pa3HBIX
crocobax 3ajaHus
492 BrinonuaTs BBIMHCIICHHS C HCIONB30BAHAEM dhopmyn N-ro wieHa apupMETUIECKON U
TE€OMETPUYECKON POTPECCHI, CYMMBI IIEPBHIX N YJIEHOB
4.3 N306paxarh 4ieHbl NOCIe10BAaTEIbHOCTH TOUKaMH Ha KOOPIMHATHOMN TIOCKOCTH
44 Pemate 3agaum, CBsi3aHHBIE C YMCIOBBIMHU IOCJIEAOBATENLHOCTSMU, B TOM YHCIIE

3aJaud W3 pealbHOM JKM3HM (C HCHOJIb30BaHUEM KaJbKyNIATOpa, HU(POBHIX




| rexnomOTHIN)

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna ¥ BIYUCIIEHUS
11 ParonanbHble ymcia, UPpAlMOHATBHBIC YKCIA, KOHEUHbIE M OECKOHEYHBIE JEeCATUYHBIC
Jpobu
MHOXECTBO JIEHCTBUTENBHBIX YHCEN, JCHCTBUTENBHBIE YHCIA KaK OECKOHEYHbBIE
1.2 JecATUYHble JpoOM. B3auMHO O0JHO3HAYHOE COOTBETCTBHE MEXIYy MHOXECTBOM
JIEICTBUTENIBHBIX YMCET U KOOpAMHATHON npsiMoi. CpaBHEHHE EHCTBUTENIBHBIX YHCET
1.3 Apudmernueckne IeHCTBHS C ICHCTBUTEIHHBIMI YHCIAMH
W3mepenus, mnpubImkeHus, OLEeHKH. Pa3mepsl O0OBEKTOB OKPYKAIOLIEro MHpa,
14 JUINTEIBHOCTh IIPOLIECCOB B OKpykawomeM mupe. [TpubnmkéHHoe 3HaYeHHE BEIUYUHBL,
TOYHOCTh HpuOmMKeHus. OkxpyrieHue uucen. llpukuaka u  OIEHKAa pe3yJbTAaTOB
BBIYMCIICHHUI
2 YpaBHEHMsI 1 HEpAaBEHCTBA
2.1 YpaBHEHUS ¢ OAHOU ITEpEMEHHON
2.2 JInneliHoe ypaBHeHue. PemieHne ypaBHeHUH, CBOASAIIMXCA K JIMHEWHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHMH, CBOJIMIIMXCS K KBaIpaTHbIM
24 bukBanpaTtHoe ypaBHeHue. [IpumMepsl perieHus ypaBHEHUN TPEThel U 4eTBEPTOU CTEIEHEH
pa3JI0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHEeHHE ¢ IBYMs NIEPEMEHHBIMH U €ro rpaduk
2.8 Penienne cuctem ByX JUHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU
29 Pemienne cucrem OByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOU
CTENECHU
2.10 I'padmueckas MHTEpIpeTalUsl CUCTEMbl YpaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 PemieHne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CrocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeiHBIX HEPABEHCTB C OHON IEpPEMEHHOM
2.14 Pemienne cucreM TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOU
2.15 KBasipaTHbIE HEpAaBEHCTBA
2.16 I'paduyeckas MHTEpIpeTalusi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
3 DyHKINN
31 KBanpatnunas ¢ynkuus, e€ rpaduk u coiictsa. [lapabona, KoopJMHATHI BEPUIMHbI apa-
00JIbI, 0Cb CUMMETPUHN NapaboJIb
3.2 I'padukn Gynkumii y=kx, y=Kkx+b u ux coiicra
3.3 I'padmkn Gynxumii y=k/X, y = x° n ux cBoiictBa
3.4 I'paduku QyHkuumit , ¥ UX cBOMCTBA
4 YucnoBble NOCIEN0BATENBHOCTH
41 Omnpeznenenue M crocoObl 3alaHUsl YUCIOBBIX MOCIEI0BATENbHOCTEN. 3aaHue MOCIe10-
BaTEJbHOCTH peKyppeHTHOU (hopmMyIioil u popmysioi N-ro uieHa
42 Apudmernueckas mnporpeccus. Popmyssl N-To wieHa apu(METHYECKOW IPOrPeccHH,
CYMMBI IEPBBIX N YJIEHOB
43 I'eomerpuueckas nporpeccus. @opmyinsl N-ro wieHa reoMETPUYECKON POTrpeECCUU, CyMMBbI
NEPBBIX N YJICHOB
4.4 W300paxenne wwieHOB apu(MeTHyecKkoll M TeOMEeTpUYECKOM Mporpeccuil TOYKaMH Ha




KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIOHEHIHMAJIBHBIN POCT

4.5 CI105KHBI€ IPOLIEHTHI

IMPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBLHON ITPOT'PAMMBI OCHOBHOT'O

OBHIET'O OBPA3OBAHUA

Koxa
NPoBePSIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOEHUSI OCHOBHOI
00pa3oBaTeIbHOM MPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHUS HA OCHOBE
dIrocC

YMenue onepupoBaTh NOHSTUSAMHU: MHOMKECTBO, IIOJIMHOKECTBO, OINEpalUU HaJ
MHO>KECTBaMHU; YMEHHUE OIEepUpOBaTh MOHATUSAMU: rpad, CBS3HBIA Tpad, OepeBo,
[UKJ, MPUMEHATh WX TPU PEUICHUU 3a]ad; YMEHHE HCIIOJIb30BaTh TpaduuecKoe
MPEACTABICHUE MHOXECTB JUIsI ONMCAHUS PEAIbHBIX IPOLIECCOB M SIBJICHUM, MIpU
pelIeHNH 3a]1a4 U3 IPYIUX y4eOHbIX IPEIMETOB

YMmeHne  onepupoBaTh  IMOHSTHSIMU: ONpelesieHUe,  aKCcuoMma,  TeopeMma,
JIOKA3aTeIbCTBO; YMEHHE pACIO3HAaBAaTh WMCTUHHBICE W JIOKHBIC BBICKA3bIBAHMS,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPHUIAHUS
BBICKa3bIBaHUH

YMeHnue onepupoBaTh NOHATUSAMU: HATYypaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YHUCIIO,
JEJIMMOCTb HAaTYPAJIbHBIX YHCEl, IPU3HAKH JE€IUMOCTH, 1I€JI0€ YNCIIO0, MOYJIb YHUCIIA,
OOBIKHOBEHHAs Ipo0b U JeCATUYHAsA Ip0oOb, CTAaHJAPTHBIA BUJ| YUCIIA, PALMOHAIBHOE
YHCII0, MPPAUOHAIBHOE YHCIO, apu(pMETHYeCKUH KBAJpPATHBI KOPEHb; YMEHHE
BBIIIOJIHATh JACUCTBUS C YMCIIAMHU, CPAaBHHUBATh U YHOPSALOYMBATh YHCIA, NPEACTAB-
JISATh YMCIIA HA KOOPJIMHATHOU MPSAMOM, OKPYIJIATH YKMCIIA; YMEHUE JIeNaTh IPUKUAKY
U OLICHKY pe3yJIbTaTa BHIYMCICHUN

YMeHue onepupoBaTh MOHATUSMU: CTETICHD C IENBIM MOKa3aTeneM, apudmMeTndecKuit
KBaJIpaTHBI KOPEHb, MHOTOWICH, aredpandeckasi Ipo0b, TOXKISCTBO; 3HAKOMCTBO C
KOpPHEM HaTypallbHOM CTeneHu OOIbIIe eIUHUIIBI; YMEHUE BBIOIHATH PACYETHI 1O
dbopmynaMm, mpeoOpa3oBaHMs IENBIX, JAPOOHO-PAIIMOHAIBHBIX  BBIPAXKEHUNH U
BBIPXKEHUI C KOPHSMH, PA3N0KEHHE MHOTOWIEHA HAa MHOMUTENHU, B TOM YHCIE C
WCIIOJIb30BaHNEM (hOPMYJT Pa3HOCTH KBAJIPATOB M KBAJpaTa CyMMBI M Pa3HOCTH

YMeHue omnepupoBaTh IOHATUSMU: YHCIOBOE pPABEHCTBO, YPAaBHEHHUE C OJHOU
IIEPEMEHHOM, YHMCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHHE pelaTh
JUHEWHBbIE U KBaJpaTHbIC YPAaBHEHUS, JPOOHO-pAIlMOHAIbHBIE YPAaBHEHMS C OJIHOU
IIEPEMEHHOM, CUCTEMBI JIBYX JMHEHHBIX YPABHEHUMW, JTUHEHHBIE HEPAaBEHCTBA M MX
CHCTEMBI, KBaJIpaTHbIE U JPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJJHON MEepEeMEHHOMH,
B TOM YHCJIE NPU PELICHUM 3a1ad U3 APYIMX NPEIMETOB M NPAKTUYECKUX 3a/1ad;
YMEHHUE HCIOJIb30BaTh KOOPAWHATHYIO IPSAMYI0 U KOOPAWHATHYIO IUIOCKOCTH JUIS
M300paKeHNsl pelieHni ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMH: (QYHKIUS, rpaduk (QyHKIUH, HYIH (YHKLIUH,
MPOMEKYTKH  3HAKOIOCTOSTHCTBA,  NMPOMEKYTKH  BO3pacTaHWs,  yOBIBaHUS,
HauOoJblIee ¥ HAaUMEHblIIee 3HaUeHUs! (YHKLUUHU; YMEHHUE ONEePUPOBATh MOHATHAMU:
npsiMasi  IPONOPIIMOHABHOCT, JIMHEWHass (YHKIHS, KBaapaTU4Has (yHKIHSA,
oOpaTHasi MPOIMOPIUOHANBHOCTb, Mapadoiia, runepboiIa; yMEHUEe CTPOUTH TpapuKu
GyHKIUH, WCMONB30BaTh TIpadUKU UIsl ONpEeNeeHHs] CBOWCTB MPOLECCOB U
3aBUCUMOCTEH, I pelIeHus 3a7ad M3 JPYruxX YUeOHBIX MpPEIMETOB M pealbHOU
KW3HH, YMEHHE BBIPAXKaTh (pOpMyTIaMH 3aBHCHMOCTH MEKIY BETMIHMHAMHU

Vmenune OINCpHUpOBaTh MOHATHUAMU: TIOCICAOBATCILHOCTD, apI/ICbMeTI/I‘IeCKafl n
IrCeOMCTPHUYCCKAA IIpOrpecCuu;, YMCHHC HCIIOJb30BaTh CBOMCTBaA




MocJeI0BaTeNbHOCTEH, (GOPMYIIBI CyMMbI U OOIIEr0 4YjeHa NpU PEUIeHWU 33713y, B
TOM 4HCJI€ 3324 U3 APYIUX y4eOHBIX IPEIMETOB U pEaIbHON XKU3HU

YMeHnue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCII€ Ha MPOLEHTHI, JOJIU U YacCTH,
JBIDKEHHUE, padoTy, IeHy TOBApOB M CTOMMOCTb MOKYITOK U YCIIYT, HAJIOTH, 33a4H U3
o0jacTu ympaBlieHUs JUYHBIMH M CEMEWHBIMH (UHAHCAMM); YMEHHE COCTaBIISAThH
BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33Ja4H, UCCIEN0BATh
MOJIYYEHHOE pellIeHre U OLIEHUBATh MPaBI0NOJ00HOCTh MOJYYEHHBIX Pe3yIbTaTOB

YMeHue onepupoBaTh MOHATUSMU: QUTYpPA, TOYKA, OTPE3OK, MpsMasi, JTyd, JOMaHas,
yrojl, MHOTOYTOJIbHHK, TpPEYrOJbHHUK, PABHOOCIAPEHHBIH H PABHOCTOPOHHHU
TPEYTONBHUKH, IPSIMOYTOJBHBIA TPEYTOJIbHUK, MEINaHa, OMCCEKTPHCA U BBICOTA Tpe-
YrOJIbHUKA, YETHIPEXYTOBHUK, MapajlieliorpaMM, poMO, MPSIMOYTOJIBHUK, KBajparT,
Tpamenus; OKPYKHOCTh, KPYT, KacareibHas; 3HAKOMCTBO C MPOCTPAHCTBECHHBIMU
durypamu; yMeHHe peliaTh 3aJadd, B TOM YHUCIIE U3 IMOBCEJHCBHON J>KW3HHU, Ha
HaXO0X/JICHUE TEOMETPUICCKUX BEIMYUH C MPUMEHEHHEM M3YUEHHBIX CBOWCTB (UTYP
1 (haKToB
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YMeHne onepupoBaTh MOHATUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO TPEYTOJIHHHUKOB;
[IapaJUICIbHOCTh U IEPIEHIUKYISAPHOCTh IMPAMBIX, YILOJI MEXAY MNPAMBIMH,
NEpIEeHIUKYJIAp, HAKIOHHAs, IpoeKLus, nojgodue ¢uryp, nogo0HbIe TPeyroabHUKHY,
CUMMETPHUS OTHOCHUTEIBHO TOYKM U NPAMOW; YMEHHUE pAaCIO3HABaTb PAaBEHCTBO,
CUMMETPHIO U o100ue (HUryp, napamienbHOCTh U HEPIEHANKYIIPHOCTh NPSIMBIX B
OKpPY’KarollleM MHpe
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YMeHue onepupoBath MOHATUSMU: JUIMHA, PACCTOSHUE, YTOJl (BEMTUYMHA YIIia, CUHYC
1 KOCUHYC yIJIa TPEYroJIbHUKA), IJIONA/]b; YMEHUE OLIEHUBATh Pa3Mephl IPEAMETOB U
OOBEKTOB B OKpYXKAlOIIEeM MHUPE; yMEHHE MPUMEHSTh (OPMYIbI IEepUMeTpa
U IUIOIIAJId MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTHM M IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIBHOTO TMMapaljiesieNuIie/la; yMEHHWE TMPUMEHSATh MPHU3HAKA PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TpeyrojbHHUKa, TeopeMy Iludaropa,
TPUTOHOMETPUYECKNE COOTHOLIEHUS JUIsl BBIYMCIIEHUS JUIMH, PACCTOSIHUH, TIONIa1en

12

YMenue uzo0paxaTh IUIOCKHE (QUTYpbl M HMX KOMOUWHAIMM, MNPOCTPAHCTBEHHbBIE
Gurypsl OT pykd, ¢ MOMOUIbIO YEPTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB
110 TEKCTOBOMY WJIM CHMBOJIbHOMY OITUCAHHIO
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YMeHue omnepupoBaTh IMOHATHAMH: IPSIMOYTOJIbHAas  CHCTEMa  KOOpPJMHAT;
KOOpJMHATBhl TOYKH, BEKTOp, CyMMa BEKTOPOB, MPOMU3BEJCHHE BEKTOpAa Ha YUCIIO,
CKaJISIPHOE NPOMU3BEACHHUE BEKTOPOB; YMEHUE UCIOJIb30BaTh BEKTOPHI U KOOPAWHATEI
JUIS TIPE/ICTaBJICHUS TaHHBIX U pELIeHMs 3a/ad, B TOM YHCJE U3 JAPYTrUX y4eOHBIX
IIPEIMETOB M PEAJIBHOM JKU3HU

14

YMeHue onepupoBaTh MOHATHIMH: CTOJIOUKOBBIE U KPYTOBBIE IMAarpaMMbl, TaOIHIIbI,
cpeaHee apudmeTnyeckoe, MeiaHa, HauOoJblllee U HauMEHblIee 3HaUeHUs, pa3Max
YHICIIOBOr0 HaOOpa; yMEHUE U3BJIeKaTb, MHTEPIPETUPOBATh U INpPeoOpa3oBbIBATH
uHpOpMalMIO, MPEACTABICHHYI0 B TabMUIlaX W Ha JMarpaMmax, OTPaKalollylo
CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IIPOLIECCOB U SBJICHUI; YMEHHE pacllO3HaBaTh
V3MEHUYMBBIE BEJIMYMHBI B OKPYKAIOIEM MUPE
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YMenue onepupoBaTh MOHATUSAMU: CIIyYalHBIM ONBIT (CIy4alHBIM SKCIIEPUMEHT),
3JIEeMEHTapHOe COOBITHE (PJIEMEHTApHBIM MCXO0J) CIy4yallHOrO OIBITa, CIIy4aiHOe
COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHME HaXOJIUTh BEPOSTHOCTH CIIy4aiHBIX
COOBITHI B OIBITax
C PaBHOBO3MOXHBIMH 3JEMEHTapHBIMU COOBITMSAMHU; YMEHHE pelarh 3a7auu
METOJIOM OpPraHM30BAHHOIO Iepedopa M C UCMHOJIb30BAaHUEM IpaBHJIa YMHOKEHUS;
YMEHHE OLIEHUBATh BEPOSITHOCTU PEaJbHBIX COOBITHH M SIBICHHM, MOHUMAaTh pPOJIb
MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUN B OKPY’KAIOLEM MHpE U B
KU3HHU; 3HAKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHIi; 3HAKOMCTBO C 3aKOHOM
OO0JIBIINX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHUSIX




YMeHue BbIOMpATh NOAXOMAUIMHA W3YYEHHBIH METOX Ui pELIeHHs 3aj]aud,
IIPUBOJIUTH IPUMEPHl MAaTEMaTUYECKHMX 3aKOHOMEPHOCTEH B MPHUPOAE M JKU3HU,
pacro3HaBaTh IPOSIBIICHUE 3aKOHOB MAaTE€MAaTHKM B MCKYCCTBE, OIIMCHIBATH
OTJENbHBIE BBIIAIOIINECS PE3YJbTaThl, IOJYYECHHBIE B XOJE€ PAa3BUTUS MaTEMAaTHKU
KaKk HayK{, NPUBOAUTH IIPUMEPBI MATEMAaTU4YECKUX OTKPBITMA M HMX aBTOPOB B
OTE€YECTBEHHON M BCEMUPHOM HCTOPUHU
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INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMbBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT CO/lepKAHUSA
1 Yucna v BIYKCICHUS
1.1 HarypasibHble 1 1ienble uncna. Ilpu3Haku 1eIMMOCTH HEebIX Yncell
1.2 OOBIKHOBEHHBIE U ICCITHYHBIC APOOH, MPOIEHTHI, 0ECKOHEUHBIC MIEPUOTUICCKUE APOOH
1.3 PannonanpHble yncna. Apudmernyeckue onepamnuu ¢ paljioHaIbHbIMU YHCIaMHU
1.4 JlelicTBuTenpHbIC yncia. ApupMeTHYecKHe ONepaluu ¢ IeHCTBUTEIbHBIMU YUCIAMU
15 HpI/I6J'II/I)KéI-£HBIe BBIUMCIICHUSI, TpaBWiIa OKPYIJICHMs, MPUKHUIKA U OLEHKa pe3ysbTara
BBIYUCIICHHUH
2 AnreOpanyecKkue BhIpaKeHUs
2.1 bykBeHHbIE BbIpa)KeHHUs (BbIPaXKEHUS C IEPEMEHHBIMU )
29 Crenenp c nenbiM nokaszareneM. CTeneHb € palMOHaJIbHBIM IoKazaresneM. CBoiicTBa
CTETIeHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poob
o5 Apudpmernueckuii KOpEHb HaTypaJbHON CTEICHU. JencrBus
C apu(pMETHYECKUMHU KOPHSIMHU HAaTypaJbHOU CTETIEHU
3 YpaBHEHUs U HEpPAaBEHCTBA
3.1 I{enble u 1poOHO-panoHaNbHbIE YpaBHEHHs. CUCTEMbI M COBOKYITHOCTH YpaBHEHHI
3.2 Ilenbie U 1poOHO-paIioHaIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemienue TeKCTOBBIX 3aa4
4 UmncoBbIe OCIEI0BATEHHOCTH
4.1 ITocnenoBarenbHOCTH, CIOCOOBI 331aHNUS MOCJIE0BATEIbHOCTEN
4.2 Apudmernueckas 1 reomeTpudeckas nporpeccuu. Popmysa CI0KHBIX IPOLIEHTOB
5 DYHKIMH
OyHk1usA, crnocodbl 3anaHus QyHkuuu. ['padpuk ¢ynkumu. OOmacTe ompeneneHus U
51 MHOKeCcTBO 3HaueHU ¢yHkunn. Hymu ¢ynkuuu. IIpoMexyTku 3HAKOMOCTOSIHCTBA.
[IpoMexxyTkM MOHOTOHHOCTH  (PyHKIMH. MaKCUMyMbl W MHUHUMYMBI  (YHKIHUH.
Haubonbiee n HaMeHblee 3HaueHne QYHKIIUU Ha TPOMEKYTKE
6 KoopanHatsl Ha IpsIMON U MIIIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 ["'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyroiabHIUKH
7.4 OKpY’>KHOCTb U KpyT
7.5 M3mepeHne reoMeTpuuecKiX BeIMUrH




7.6 BekTopbl Ha NIOCKOCTH

8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuo>xecTBa
8.5 I'padmr

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* Marematuka. Anrebpa: 9-ii kimacc: 0a30BbIii  ypoBeHb: yueOHUK; 15-¢ wu3maHue,
nepepadborannoe MakaperueB FO.H., Munmiok H.I'., HemxoB K.W. u np.; mox pemaxuueit
Tensaxosckoro C.A. AkunonepHoe o6uectBo «M3narensbcto «IIpocBerieHue»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

A.Il.LEpmoBa, B.B.I'o1060poapko «CaMOCTOSTENbHBIE U KOHTPOJIBHBIE Pa0OTHI 11O anredpe,
reomeTpun 9 kiacc» Mocksa «Mnekca»2024r.

N.B.Amenko Tunossie s5k3amMeHaliMoHHbIe BapuaHThl «MaTtematuka OI'3-2026» Mockaa,
HannonansHoe oopa3oBanue 2025r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

— http://school-collection.edu.ru — xonnekuus oOpazoBaTeibHBIX pecypcoB; 2 — InternetUrok.ru -
BUJICO YPOKH; — «DiekTporHast ouoimoteka 2000 3axay mo matemarukey. CD-ROM; —
http://methmath.chat.ru-meroauka npenoaaBanust maremaruku; — http://graphfunk.narod.ru -
rpaduxu ¢pynkimit; — EQWorld - mup matematuyeckux ypaBaenwuit; — http://www.exponenta.ru -
oOpazoBarenbHbII MaTeMaTH4deckuii caiit; — http://mathem.hl.ru - matemaruka on —line; —
http://www.allmath.ru - Bcst MaTemaruka; — http://www.logpres.narod.ru - uadopmarmonssie
TEXHOJIOTUH (IpuMepbl); — WWW.Mmath-on-line.com - 3anumareabHass MaTeMaTHKA.
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