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1. ITosicHUTe/ILHASA 3aNIHCKA

Jannas pabouas nporpamma «PelieHue HecTaHIAPTHBIX 33/1a4 IO MaTeMaTHKE» OPUEHTUPOBaHA
Ha yyaniuxcsi BocbMbIX kj1accoB MAOY COII Ne 1 c. AnekcanapoBckoe AJIEKCaHIPOBCKOTO paiioHa
Tomckoit o6acT, oOydarommxcs 1mo o01eodpa3oBaTeIbHON MTpOrpaMMe.

Matemaruka SBISIETCS OJHMM H3 OMNOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHHs: OHa
o0ecrieynBaeT M3Y4YECHUE IPYTUX AUCHUILINH, KaK €CTECTBEHHO-HAyYHOrO, TaK M T'YMAaHHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO JIi IPOAODKEHHs 00pa3oBaHUS M B IIOBCEJHEBHOM JKU3HU.
PazButue y 00y4aronmxcs HayqHbIX MPEACTABICHUHN O POUCXOKICHUH U CYIIIHOCTH alredpandecKux
abcTpakuuid, cnoco0e OTpakeHUs] MAaTEeMaTHYECKOW HAayKOW SIBICHUH M MPOIECCOB B NMPHUPOJAE U
o011ecTBe, POk MaTEMAaTHUYECKOT0 MOICTTUPOBAHNS B HAYYHOM [TO3HAHUU U B PAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIILJICHUS, HEOOXOAUMBIX JUISl aJanTalliy B
coBpeMeHHOM 1u(ppoBoM oOmiecTBe. M3ydueHue MmaTeMaTHKd OOECIEYUBAET Pa3BUTHE YMEHUS
HaONIo1aTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOdyeT KPUTHUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOU JEHCTBUS M BBIBOJBI, (HOPMYIHUPOBATH
yrBepkaeHus. OcBoeHHE Kypca 00eCHeurBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHHUS OOYYarOUIHXCs:
OHU MHCIONB3YIOT ACIYKTUBHbIE M WHAYKTHUBHBIE pacCyXJEHHUs, 0000IIEHHE U KOHKPETU3ALHUIO,
abcTparupoBaHHe U aHAJIOTHIO.

W3ydeHne nporpaMMHOT0 MaTeprajia OCHOBaHO Ha MCIOJIb30BaHUU YKPYITHEHUSI TUAAKTHUECKUX
€IMHHUILI, YTO TMO3BOJIAET OOYyYarOIIUMCS 32 KOPOTKUH CPOK MOBTOPUTH U 3aKPEMUTh MPOIACHHBIH
Matepuain. CIOXXHOCTh 3a/lay HapacTaeT mocrteneHHo. [lepen paccMoTpeHuEM 3a/1ay MOBBIIICHHOM
TPYAHOCTH pacCMaTpHUBAETCs pelieHne 0ojiee MPOCThIX, BXOAAIIMX KaK COCTaBHAs YacTh B peIlIeHUE
CJIOKHBIX.

Pabouas nporpamma cTaBUT CBOEH 3ajauell MOMOYb y4alllUMCS CHCTEMHO U B KOPOTKHE CPOKHU
paccMOTpeTh OCHOBHBIE Tumbl 3amad, Bxoasmmx B KMMsr OI'D. Ilporpamma cocraBieHa ist
yCBOEHUs 0oJiee TPYIHOTO MaTepHuaa 1o airedpe u reoMeTpHH.

MecTto yueOHOro npeaMera B y4eOHOM IJIaHe.

VYuebublil kypc «PelieHne HecTaHIapTHBIX 3a/ad MO0 MaTeMaTHKe» OTHOCUTCS K dacth YII,
dbopmupyemoit yaactaukamu OO, peameTHol obnactu «MaremaTtruka U ”HHOPMATUKAY.
HopMmaTtuBHas ocHOBa pa3padoTKu MPOrpaMmbl.

1. ®enepanbHoro 3akoHa «O0 obOpasoBanuu B Poccuiickoit ®@eneparuny Ne273-D3 ot 29 nexabps
2012 rona;

2.Konuenuuu pa3BUTHS ~MaTeMaTH4ecKOro oOpa3oBaHMs, YTBEP)KJIEHHOW pacrnopsKeHHEM
[TpaButensctBa PO ot 24.12.2013 roga Ne 2506-p

3.®enepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTebHOTO CTaHJapTa OCHOBHOIO 00IIEro o0Opa3oBaHUs
ot 17 nexabps 2010 r. Ne1897 (B pen. Ilpuxaza [Ipukazom MwunHuUCTEpCcTBa mpocBemenus PO ot
11.12.2020 Ne 712);

4.Ilpukaza MunucrepctBa npocsemenust PO or 28 asrycra 2020 . Ne 442 «OO0 yTBepkaeHUU
[lopsiaka opraHM3alMM W OCYIIECTBICHHS 0O0pa3oBaTeNbHONW JESATEIBHOCTH IO OCHOBHBIM
o01eo0pa3oBaTeabHBIM MpOrpaMMaM - OOpa3oBaTelbHBIM IPOrpaMMaM Ha4yalbHOTO OOIIEro,
OCHOBHOTO OOIIIETO M CPEAHETO OOIIET0 00pa30BaHUs;

5.CIT 2.4.3685-21 «CaHuTapHO-3ITUIEMHUOJIOTHIECKHE TPeOOBAaHUS K OpPraHU3aldsIM BOCIIUTAHHS U
oOy4yeHHs, OTIObIXa M O3IOpPOBJICHMS JeTel u Mojoaexu» yTB. [locTaHOBIEHHMEM TJIAaBHOTO
rOCyIapCTBEHHOTO caHuTapHoro Bpada PO ot 28.09.2020 roma No21;



6.CII 1.2.4.3648-20 «'urneHnyeckrue HOPMATHBBI U TPeOOBaHMS K OOECIEUEeHUI0 Oe30MacHOCTH U
(wm) Ge3BpemHOCTH IS YesloBeKa (aKTOpPOB cpeabl oOuTaHus» yTB. [locTaHOBIEHHWEM IJIaBHOTO
rocynapcTBeHHOro canutapHoro Bpada PO ot 28.01.2020 roga Ne2;

7. Ilpukaza Munuctepctsa npocsenieHus PO ot 20.05.2020 roma Ne 254 «O denepanbHOM mepeuHe
y4eOHUKOB, PEKOMEHAYEMBIX K HCIHOJb30BAaHUIO MPU peai3allid HMEIOLUX TOCYyAapCTBEHHYIO
aKKpeIuTaInio 00pa30BaTeIbHBIX MPOTpaMM Ha4adbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPerHEro
o01iero o0pa3oBaHusl, OpraHU3aNUsIMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO JESTEILHOCTDY;

8. Ilepeuns cpeactB oOy4deHHS W BOCHHTAHUS, HEOOXOJUMBIX Ul pealn3alliil 00pa30oBaTEIbHBIX
MporpaMM Ha4albHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeaHero o0mero oOpa3oBaHUs,
COOTBETCTBYIOIIMX COBPEMEHHBIM  YCIOBUSIX OOy4YeHHs, HEOOXOAMMBI TMpPU  OCHALICHUH
o011eo0pa3oBaTeNbHbIX OpraHMu3allfii, yTBEPKICHHOTO MPUKa30M MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 03.09.2019 . Ne 465;

9. OOIT OO0 MAQY COIII Nel c. AnekcanIpoBCKOE.

KosmyecTBo 4acoB /151 peajiM3aliiu NPOrpaMmbI.

[Iporpamma Kypca mpenrnojiaraeT 3HAKOMCTBO C TEOpPHEH W TNPAKTHKOW pPacCMaTpPHBAEMBIX
BOIIPOCOB U paccuuTaHa Ha 17 yacoB, 1uac B Hezemto.

Ienu peanu3anuu NporpamMmsi.

-O00011eHNe U cucTeMaTu3alus, pacllupeHue U yrilyojeHue 3HaHUW 10 U3ydaeMbIM TEMaM;
MpUOOpEeTeHNnEe MPAKTUYECKUX HABBIKOB BBIMOJIHEHHUS 3a/laHUM, TIOBBIINIEHHE MaTeMaTUYeCKOM
MOATOTOBKH YUYaIIHXCA.

-MutennektyanbHOe pa3BUTHE, HOPMHUPOBAHHE KAUECTB JTUUYHOCTH, HEOOXOUMBIX YUCHHUKY LIS
MIOJIHOIICHHOM JKU3HH B COBPEMEHHOM O0IIIECTBE, ICHOCTh U TOYHOCTh MBICITH.
3anauu :

-chopMupoOBaTH HABBIKH IPUMEHEHUSI IOTYIEHHBIX 3HAHUH TIPU PEIICHUH Pa3HOOOPA3HbIX 3a/1a4
Pa3IMYHON CIIOKHOCTH;

-TIOJITOTOBUTH YYAIIUXCA K UTOTOBOM artectaninu B popme OI'D;

-(opMUPOBATH HABBIKK CAMOCTOSATEIHHOU PaOOTHI;

-(opMHpOBaTh HaBBIKK PAOOTHI CO CIIPABOUHOM TUTEPATYPOI»

-opMHpOBaTh YMEHUS U HABBIKU HCCIIEA0BATENBCKON e TEIbHOCTH;
-c1oco0CTBOBATh PA3BUTHIO AITOPUTMUYECKOTO MBIIIICHUS YIAIUXCS;

IIpoBeaenne NnpomMeKyTOYHOr0 U MTOrOBOI0 KOHTPOJISI 3HAHUH 00y4Yal0IMXCs.
[Ipu mpoBeaeHUM MPOMEXKYTOUHOM aTTecTaluu B GopMme 3auera 0OydarolIMiics BbIIOJIHSAET
npakTuueckoe 3aaanue. [1o utoram nemaercs 3anuch B )KypHaJe "3a4TeHo".

2. Conepxanue

Yucia v BbIYUCTICHUA

Harypanenbie umcna. [lecatuuHas cucrema cuucieHus. lIpusHaku nenuMocTH, NENEHHE C
octatkoM. JIpo6u. OcHOBHOE CBOWCTBO, NEHCTBUSI C ApOOSMHU. 3a7a4il TOBBIMICHHOW CIIOKHOCTH.
Pannonaneupie 4yucna. 3akoHbl apudmernyeckux aedcTBuil. CTeneHb C IENbIM IOKa3aTelieM.
JletictButenbHbIe yncia. Mi3MeHenus, mpuOImKeHus, OI[EHKH.
AuredOpanyeckue BbIpasKeHUs

Bripaxkenust ¢ nepemeHHbIMH. CTeneHb ¢ LENbIM MOKazateneM. MHuorowneHsl. Tpu crnocoba
pas3NoKeHHs] Ha MHOXHTENIH. AnreOpanyeckast 1poOb. AJTOPUTM TOXAECTBEHHBIX MPEOOpazoBaHUN
BbIp@XEHUI. YpaBHeHHME C ApoOsimu. [IpumeHeHue CBOWCTB KBajapaTHBIX KopHel. CokpalleHue
TpOOei.
YpaBHeHust

Jluneiinpie ypaBHeHUs. CriocoObI pemieHus ypaBHeHH. KBagparHeie ypaBHEHUS U ypaBHEHUS,



CBOAMMBIE K KBaJgpaTHbIM. PanuoHanbHblE ypaBHEHHsS. MeETON BBEICHUS HOBOW IEPEMEHHOM.
Cucremsl ypaBHeHu#. Tpu crioco0a pemienusi. Pemenne 3a1a4 ¢ moMoIp0 ypaBHEHH.
DOYyHKIUHT

Yucnobie GyHKIIUN. DIeMEHTapHbIe (PYHKIIMH IIIKOJIBHOTO Kypca, MX CBOMCTBA U UCCJICIOBAHHUE.

I'eomerpus

['eomerpuueckue (urypsl, ux cBoicTBa. M3MepeHue reoMeTpuyecKkux BeWuuH. HauanbHbie
MOHATHUS TeOMETPUH. TpeyroJbHHUK: BUJIbI, CBOMCTBA, (POPMYIIBI IUIOIIAACH Tpeyroiabauka. [logo0Hble
TpEeYroJabHUKU. MHOroyrosbHUKU. OKpY>KHOCTb U KPYT.

3. Ilnanupyembie pe3yJabTaThl
JIMYHOCTHBIE Pe3yJbTAThI

1) maTpuoTH4YEeCKOE BOCTIUTAHHE:

MPOSIBJICHUEM HMHTEpPECA K MPOLIJIOMY K HACTOSIIEMY POCCHUMCKOW MAaTeMaTUKH, LEHHOCTHBIM
OTHOIIIEHUEM K JTOCTUKEHHSM POCCUMCKUX MATEMATUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTHUKEHHM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaxIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHHIO 00sI3aHHOCTEHN rpayKJaHIHA U peaIU3alliy ero MpaB, MPEJICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIMOHHPOBAHUS PA3IIUYHBIX CTPYKTYp, SBJICHHHA, MPOIEAYP
TPaKJaHCKOT0 001IecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO ITHYECKUX
po0JieM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHHEM BaKHOCTHU
MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B IEITEIILHOCTH YUEHOTO;

3) TpyZ10BO€ BOCIIUTAHUE!

YCTAaHOBKOM Ha AaKTMBHOEC Y4YaCTHE B pPEUICHUU IPAKTUYECKUX 3a7a4 MaTeMaTHU4eCKOU
HaNpaBJIEHHOCTH, OCO3HAHMEM BaXXHOCTM MAaTe€MaTH4YeCKOro oO0pa3oBaHHs Ha MPOTSHKEHUH BCeil
KU3HU JUIS YCHEIIHON Npo(ecCUOHATBHOW NEATENbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOEHUEM WHIMBUAYAIBHON TPAaeKTOPUU OOpa30BaHUS M KUZHEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 9CTCTHUYCCKOEC BOCIIMTAHUC!
CIIOCOOHOCTBIO K OMOIOHUOHAJIIBHOMY M J3CTCTUYCCKOMY BOCIPUATHIO MATCMATHYCCKUX O6I>CKTOB,
3aaaq, pe].HeHPIﬁ, paccyxcneHI/Iﬁ, YMCHHIO BUACTh MATEMATUUICCKNEC 3aKOHOMCPHOCTU B UCKYCCTBE;

5) IEHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAallled B JAESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX NpEeACTaBIE€HUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHSI Y€JIOBEKa, MPUPOJIbI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYeCKON HayKH
Kak ceppl 4YeIoBEUECKOH JeATENbHOCTH, ATAaloB €€ pa3BUTHS W 3HAUUMOCTH U DPa3BUTHS
LIMBWIA3AIUU, OBJIAJICHUEM S3BIKOM MAaTEMaTUKH W MaTE€MaTHYeCKOW KYJIbTYpOM KakK CpeICTBOM
[IO3HAHMS MUPA, OBJIAJCHUEM POCTEHIIMMU HAaBBIKAMU UCCIIEOBATEIILCKOMN NEATEIIBHOCTH;

6) ¢pusuueckoe BocnuTaHue, GOpMUPOBAHUE KYIbTYPHI 30POBbS M SMOLIMOHAIBHOTO OJ1aromnoryyus:
TFOTOBHOCTBIO MPUMCHATL MAaTCMAaTUUCCKNUEC 3HAHW A B UHTCPECAX CBOCTO 3J0POBbs, BCACHUA 3J0POBOI'0
o0pasa >XM3HH (30pOBOE THTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUH W OTABIXA, pETyJspHas
(du3nvecKas akTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKa PedIeKCHU, TPU3HAHUEM CBOETO IpaBa Ha



oMOKY U TAaKOTO € MPaBa APYroro 4eJI0BeKa;

7) PKOJIOTUYECKOE BOCITUTAHUE:

OpHCHTAIMel Ha MPUMEHEHUE MaTeMAaTUICCKUX 3HAHWI [Tl PEICHUS 337124 B 00JIACTH COXPAHHOCTH
OKpYJKarolield Ccpeipl, MJIAaHUPOBAHUS TOCTYIIKOB M OIEHKM WX BO3MOXHBIX MOCICICTBHHA JUIs
OKpY>Kalollel Cpeibl, OCO3HAHUEM TII00AJBHOIO XapaKTepa HKOJOTHYECKUX MPOoOJIeM M IMyTed uX
pelIeHus;

8) ajanTanus K U3MEHSIOLMMCS YCIOBHSIM COLIMAJIBHON U IPUPOJAHOM CPEbL:

TFOTOBHOCTBIO K JEHCTBUSIM B YCIOBHAX HEONPEACIEHHOCTH, IOBBILECHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH Y€pe3 NIPAKTHYECKYIO IEATEIBHOCTD, B TOM YUCIIE YMEHUE YUUTHCA Y APYTHX JIIOJIEH,
IpUOOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIC 3HaHUS, HABBIKM M KOMIIETEHIIUH U3 OIIbITA JPYTHUX;
HE00XOAUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHHM, B TOM uuciie (GOpMYIMPOBATh WUIEH, NOHATUS,
rUNoTe3bl 00 OOBEKTaX W SIBJIEHUSAX, B TOM UHCJIE paHEE HEU3BECTHBIX, OCO3HABaTh JAE(PUIINTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAallMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIMIO Kak
BBI30B, TpeOYyIOIUI KOHTPMEp, KOPPEKTUPOBaTh NPUHUMAEMble peIIeHUS U JCUCTBUS,
(bopMyIHpOBATH M OIICHUBATH PUCKHU M MOCIEACTBUS, (OPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJibTaThl
ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
bazoBele nornyeckue aeMcTBus:

®  BBIIBIIAThH U XapaKTEPU30BaTh CYILIECTBEHHbIEC IPU3HAKU MATEMAaTHUECKUX OOBEKTOB, IIOHATHH,
OTHOLICHUHA MEXJy MOHATHAMH, (HOPMYIHPOBATH ONpEAETICHUs IMOHATUH, yCTaHABIUBATb
CYIIECTBEHHBIN MpHU3HAK KJIacCcU(UKalMK, OCHOBaHMA s OO0OOLIEHHS M CpaBHEHUS,
KpUTEpUU TPOBOAMMOIO aHAJIN3a;

® BOCIPUHMMATh, (OPMYIHPOBATH M MPeoOpa3oBbIBaTh CYXKIEHUS: YTBEpAUTENbHbIE U
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U 00II1e, YCIOBHBIE;

® BBIBIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NPOTHUBOpeuMsl B (akTax,
JAHHBIX, HAONIONEHUSX W YTBEPKICHUSAX, TMpeasaraTb KpPUTEPUU [UIS  BBISBICHUS
3aKOHOMEPHOCTEHN U TPOTUBOPEUUIL;

e JeNaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTHBHBIX W WHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e pa3buparh J0Ka3aTeIbCTBA MaTEMaTHYECKHX YTBEPXKIEHUH (IpsIMble U OT MPOTHBHOIO),
MPOBOAUTH CAaMOCTOSITEJIbBHO HECIOKHbIE JIOKa3aTeNbCTBA MaTeMaTHYeCKUX (aKTOB,
BBICTPaMBaTh ApPryMEHTAIMIO, MPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BBIOMpATH CIOCOO pelieHus: yueOHOW 3a7auu (CpaBHMBATh HECKOJIBKO BAPUAHTOB pPELICHMS,
BbIOMpPATh HanboJee MOIXOASIINHN ¢ Y4ETOM CaMOCTOSTENbHO BBIZCICHHBIX KPUTEPHEB).

ba3oBble nccienoBaTenbCKue AeHCTBHS:

® CIIOJIb30BAaTh BOINPOCHI KaK MCCIEI0BATENbCKUII MHCTPYMEHT MO3HAaHUA, (HOPMYJIHPOBATH
BOIPOCHI, (PUKCHPYIOIIME NPOTUBOpEYHE, Mpo0IeMy, CaMOCTOSTENbHO YCTaHABIWBATh
HCKOMOE | JJaHHOE, OpMHPOBATh THIIOTE3Y, APTyMEHTHPOBATH CBOIO TO3UIIHIO, MHEHHE;

®  IIPOBOJMUTH [0 CAMOCTOSTEIHHO COCTABJICHHOMY IIaHY HECIIOXKHBIIN SKCIIEPHMEHT, HEOOJIbIIIOe
UCCJICIOBaHKUE 0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOrO0 OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXKIY COOOM;

®  CaMOCTOSITEIBHO (OPMYIUPOBATH OOOOLICHHS M BBIBOIBI MO Pe3yJbTaTaM IPOBEIEHHOTO



HaGHIO,Z[eHI/ISI, HUCCIICA0OBaHUA, OLICHUBATDH I[OCTOBepHOCTB HOHY‘IGHHBIX pCSYHBTaTOB, BBIBOI0OB
H 0000IIEeHNUH];

MIPOTHO3HPOBATH BOZMOXKHOE PA3BUTHUE MPOIECCa, a TAKKE BBIIBUTATh MPEIIOIOKECHHS O €T0
paBBI/ITI/II/I B HOBBIX yCJIOBI/ISIX.

Pabota ¢ nuadpopmanmeii:

BBISIBIISITh HEIOCTATOYHOCTh M HM30BITOYHOCTh MH(OPMALIMHU, JAaHHBIX, HEOOXOAUMBIX IS
peleHHs 3a/1a4H;

BBIOMpPATh, AaHATU3UPOBATh, CUCTEMATH3UPOBATb W HHTEPIPETHUPOBATH HH(OPMAIIHIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpaTh (hopMy TNpencTaBiIeHUs HH(GOpPMANMU M WIUTIOCTPHPOBATH pelIaeMble 33/1a4d
CXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 MX KOMOMHAIUAMU;

OLICHMBATh HAAEKHOCTh HMH(OPMALMU IO KPUTEPUSM, IPEUIOKCHHBIM YUYHUTEIEM WIH
cOpMyIHPOBAHHBIM CAMOCTOSTEIBHO.

KomMmyHMKaTHBHBIE YHUBEpCATbHBIC Y4eOHBIC ICHCTBUS:

BOCIIPUHUMATh U (OPMYJIHPOBATh CYKAEHHS B COOTBETCTBUH C YCIOBHSAMH H IEISIMH
OOILEeHHs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX
TEKCTaX, /aBaTh TOSICHEHUS MO XOAY peIICHUS 3a7adl, KOMMEHTHPOBATh IOJIYYEHHBIN
pe3yibTar;

B XOJ€ OOCYXJIEHHs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pelraeMoii 3a7a4n, BHICKAa3bIBaTh UEH, HALICIICHHBIC HA TIOUCK PEIICHHS, COMOCTABIISATh CBOH
CYXKIIEHUS C CYXKICHUSMH IPYTUX YIaCTHUKOB JIMaJiora, 0OHAPYKUBATh pa3iIMiue U CXOJCTBO
MO3UINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,
NPEJCTAaBIATh pe3yibTaThl pPELICHUS 3aJaud, SKCIEPUMEHTa, HCCIel0OBaHUs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBHICTYIUICHHS C YYE€TOM 3a1ad Mpe3eHTAlud |
0COOEHHOCTEN ayAUTOpUH;

MOHMMAaTh M HCIOJb30BATh MPEUMYLIECTBA KOMAaHJIHOW W MHIMBUAYAJIBbHOW palbOTHI MpH
peleHnH y4eOHbIX MaTeMaTUYEeCKHX 3a/ay;

IPUHUMATh 1€Jb COBMECTHOM JeSTeNbHOCTH, IJIAHWPOBAaTh OPTraHU3alMI0 COBMECTHOM
paloThl, pacmpenensaTh BUAbI padOT, JOrOBapuBaThCs, OOCY)XIaTh MPOLECC U PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B T'PYNNOBBIX (hopmax paboThl (0OCYXaeHusi, OOMEH MHEHMSIMH, MO3TOBbIE
HITYPMBl M JPYTHUE), BHIIOIHATH CBOIO YacTh PabOThl M KOOPAWHUPOBATh CBOU JIEHCTBUSA C
JIPYTUMH YJIeHAMHU KOMaHbI, OLIEHUBATh KayeCTBO CBOErO BKJaJa B OOIIMU MPOJYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynstuBHbIe yHUBEpCcaibHbIE yueOHbIE 1EHCTBUS

Camoopranu3anusi:

CaMOCTOSITENIbHO COCTaBJISAThH IJIaH, aITOPUTM pEIIeHUs 3a7aud (WIH €ro 4acTh), BHIOMpPATh
CIOCO0 pemeHus] ¢ y4ETOM HUMEIOIIUXCS PECYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEHICHU ¢ y4ETOM HOBOW MH(OpMaLIUU.

CaMOKOHTpOJ'IB, OMOIMOHAILHBIN UHTEJIJICKT:

BIIQJIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIecca M pe3yiabTaTa perieHus
MaTeMaTHYEeCKOM 3a1auu;
Hpe,Z[BI/I,Z[GTL prI[HOCTI/I, KOTOpBIC MOFYT BOBHHKHyTI: HpI/I peH_IeHI/II/I 3aJa4yl, BHOCUTDH
KOPPEKTHUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;



® OICHMBAaTh COOTBETCTBHE pe3yJbTaTa AEATEIBHOCTH IIOCTABICHHOM IETH M YCIOBHSIM,
OOBSICHATH NPUYHMHBI JTOCTMIKCHUS WIM HEJOCTHKEHMS LENH, HaXOIUTh OMIMOKY, JaBaTb
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

IIpeameTHBIE pe3yIbTaThI

K koH1y 00y4eHus Kypca 00ydarouuiics NoayduT CIeAYOLUIMe IPEIMETHbIE PE3YIbTaThl:
Yucna v BbIYMCICHUSA

Hcnonp30BaTh HaualbHbIE IPEACTABIECHUS O MHOXKECTBE JEHCTBUTENBHBIX YUCEN I CPABHEHHUS,
OKPYIJICHUS U BBIYMCIIEHUH, 1300pa)kaTh EHCTBUTENbHbIE YHCIa TOUKaMU Ha KOOPIMHATHON MPSAMOM.
[IpuMeHsATh TOHATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAWUTh KBaJApaTHbIE KOPHH,
UCTOJNB3ysl TPH HEOOXOJUMOCTH KaJbKYJIATOp, BBIIOJIHATH NpeoOpa3oBaHUS  BBIPAKCHUH,
COJIepKALIMX KBaJpaTHbIe KOPHH, MCIIOJb3Ysl CBOMCTBAa KOopHeW. Mcnonb3oBaTh 3anucu OOJbIINX U
MaJIbIX YHCEJI C IOMOIIbIO IECITUYHBIX ApoOei u creneneit uucna 10.
Anaredpanyeckne BbIPaKeHUs

[IpuMeHATh MOHATHE CTENEHU C LIeJIbIM IT0Ka3aTelIeM, BBINOJIHATh IPeoOpa3oBaHUs BhIPAKECHHH,
COJIEpKaIllMX CTENEHU C LEJIbIM II0Ka3aTeaeM. BBINOIHATh TOXIECTBEHHBIE IPEOOPA30BaAHUS
panMoOHATBHBIX BBIPAKCHWI HAa OCHOBE MPABWJI JICHCTBHI HAJ] MHOTOWICHAMU U alreOpamdecKuMU
npobsimu. PacknanpiBaTh KBaJpaTHBIM TpEXWIEH Ha MHOXUTenu. [IpuMmeHars npeoOpa3zoBaHUs
BBIPXEHUH JUIsl pElICHUs PA3IMYHBIX 33/1a4 U3 MATEMaTUKU, CMEKHBIX IPEIMETOB, U3 PEabHOM
MPAKTUKH.
YpaBHeHust

Pemars nuHeElHbIE, KBaApaTHbIE YPAaBHEHUS M PAlMOHAJIbHBIE ypaBHEHUS, CBOJAIIMECS K HUM,
CUCTEMBl JBYX YPaBHEHMH C JByMs IepeMeHHbIMU. [IpoBoauTh mnpocreinie HCCIeq0BaHUs
YpaBHEHUH M CHCTEM YPAaBHEHMH, B TOM 4YHUCJIE C NPUMEHEHHEM TpauyecKuX MpeAcTaBIeHUIN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE UM CCTEMA YPAaBHEHUH PELICHMs], €CIIM UMEET, TO CKOJIbKO, U
npouee). IlepexonuTe OT cinoBecHOW (GOPMYIMPOBKM 3anauu K €€ aiaredpanyeckol MOJAENnu C
IIOMOUIBIO COCTAaBJICHUs YPaBHEHUS UM CUCTEMbl YpaBHEHHM, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIy4YECHHBIN pe3ynbTar.
DOyHKIUH

[loHnMaTh ¥ WCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS M S3bIK (TEPMHHBI, CHUMBOJIHMYECKHE
0003HaYeHMs), ONpEeAENATh 3HAaYeHHE (PYHKIUHM MO 3HAYEHUIO apryMEHTa, ONpeAelsTh CBOMCTBa
¢ynkuuu no e€ rpapuxky. CTpouTh rpaduKu JI€MEHTapHbBIX GYHKIUH BUIA:
y=k/x,y=x2,y=x3,y=x|,y= X, OITHCHIBATH CBOJCTBA YHCIIOBOI byHKIIUU TI0 €€ TpaduKy.

4. TemaTH4eckoe IVIAHUPOBAHUE

Ne i/ HaunmenoBaHue KoauuectBo yacos DnexTpoHHbIe (ITUPPOBLIE)
pa3zienioB U TEM Bcero KoHTpombHBIE 00pa3zoBaTebHBIC PECYPCHI
MpOrpaMMBbI paGoTHI
1 Urcna ¥ BEIYMCIICHUS 3 SIKmacc;
Pemry OI'D;
Pemy EI'D;
Pewry BIIP;
https://m.edsoo.ru



https://m.edsoo.ru/

http://www.fipi.ru

http://www.mathgia.ru/

2 AnreOpanueckue
BBIPAKCHUS

SKmacc;

Pemry OI'D;
Pemy EI'D;

Pewry BIIP;
https://m.edsoo.ru

http://www.fipi.ru

http://www.mathgia.ru/

3 YpaBHEeHHS

SKacc;

Pemry OI'D;
Pemy EI'D;

Pemry BIIP;
https://m.edsoo.ru

http://www.fipi.ru

http://www.mathgia.ru/

4 OyHKIMH

SIKmnacc;

Pemry OI'D;
Pemry EI'D;

Pemry BIIP;
https://m.edsoo.ru

http://www.fipi.ru

http://www.mathgia.ru/

5) ["eomeTpust

SKmacc;

Pemry OI'D;
Pemry ET'D;

Pemry BIIP;
https://m.edsoo.ru

http://www.fipi.ru

http://www.mathgia.ru/
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https://m.edsoo.ru/
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http://www.fipi.ru/
http://www.mathgia.ru/
https://m.edsoo.ru/
http://www.fipi.ru/
http://www.mathgia.ru/
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BBIITOJIHCHHUEC

Ne Kon | ®opma Jlara uzyyenus
HY€C | neATEJHLHOCTH Ilnan dakrt
m\n TBO
HanmeHoBaHMe pa3eioB U TeM
4aco
BaHA1 B
us
Pasznen 1. Unciia 1 BEIYHCTICHUS. 3
1 Harypanbnblie uncia. JlecaTuunas 1 JeKIus,
cuctema cuucienus. [Ipusnaku 00BsCHEHHE,
JEITMMOCTH, JICJICHUE C OCTATKOM. BLINONHEHUE
Jpobu. OCHOBHOE CBOMCTBO,
N TPEHUPOBOYHBIX
JEUCTBHUS C IPOOSMH. .
3aJaHui
2 PanmonannHbie ynciaa. 3aKOHEI 1 JIEKLIMS,
apu(pMETUYECKHUX JECHCTBUMN. 00BsCHEHHE,
CremneHs C 1eNIbIM TTOKa3aTeeM. S —,
TPEHUPOBOYHBIX
3aJaHui
3 JlelictButenbHble uncna.Msmepenns, | 1 JICKLMS,
MPUOIKCHUS, OLICHKH. 00BsICHEHHE,
BBITIOJTHCHHE
TPEHUPOBOYHBIX
3ajaHUuN
Pa3nen 2. Anredpanyeckue 3
BbIPAKEHUSI.
4 Bripaxkenust ¢ nepeMeHHBIMH. 1 JIEKITUA,
CrteneHb ¢ 1eNIbIM IMOKa3aTeseM. 00BsICHEHHE,
BBITIOJTHEHHE
TPEHUPOBOUYHBIX
3aJaHui
5 Mpuorounensl. Tpu ciocoba 1 JEeKIus,
pa3ioKEeHUsI HA MHOXKHUTEIH. 0OBSICHEHHE,
BBITIOJTHCHHE
TPEHUPOBOYHBIX
3aJaHuN
6 VYpaBHeHHE ¢ APOOSIMHU. 1 JeKUus,
[IpumeneHnne cBOMCTB 00BsCHEHHE,
KBaJpPATHBIX KOPHEH. T —
Cokpaienue apooei.
paill P TPEHUPOBOUYHBIX
3aJlaHu i’
Pa3znen 3.YpaBHeHUs1 M1 HEpaBeHCTBA. 4
7 Jluneiinsie ypaBHenust Criocobsr | 1 JIEKIIHS,
peLIEHHS YpaBHEHUM. 00BsICHEHNE,




TPEHUPOBOYHBIX
3aJaHUuN
8 KBanpaTHbsle ypaBHEHUS U 1 JeKIus,
ypaBHEHUS, CBOJIUMBIC K 00BsICHEHHE,

KBa/IpaTHBIM. BBITOJIHCHHUE
TPEHUPOBOYHBIX
3aJaHuN

9 PannonanbHble ypaBHEHHUS. 1 JeKUus,

Meron BBE/ICHN HOBOIE 00BsICHEHHUE,

HEPEMECHHOMU. BBIIIOJIHCHHUE
TPEHUPOBOYHBIX
3aJlaHu i’

10 Cucremsl ypaBHeHuil. Tpu 1 JICKIIHS,
criocoba pGIHGHI/IH.PeHI“eHI/IC 3aaq 00BsICHEHNE,

C TIOMOIIIBIO YPaBHEHUH. BEITIOIIHEHIE
TPEHUPOBOYHBIX
3aaHUuN

Pa3nes 4. Dynkuum 3
11 YucnoBsie QyHKIUY. 1 JIEKIUS,

DneMeHTapHbIe () YHKIIUU } 00bsICHEHHE,

IIKOJIBHOTO Kypca, UX CBOMCTBA U BEIIOJHEHHE

HCCICAOBaHUE.

TPEHUPOBOYHBIX
3aJaHuN
12 UYucnoBsie QyHKITUU. 1 JIEKIUS,

DneMeHTapHbIe PYHKITUN } 00BsICHEHHE,

IIKOJIBHOT'O KypcCa, HX CBOMCTBA U BBITTOJTHCHHE

HCCCAOBaHUE.

TPEHUPOBOYHBIX
3aJaHuN
13 UYucnoBsle QyHKIUY. 1 JEeKIus,

DnemMeHTapHbIe (YHKIIUU ) 00BsICHEHHE,

IIKOMBHOTO KYPCa, HX CBOMCTBA M e —

uccienoBanue. Pe3epBHbIN ypok
TPEHUPOBOYHBIX
3aJaHuH

Pasnen 5. I'eomeTpus 4
14 TpeyronbHHK: BH]IbI, CBOWCTBA, 1 JIEKLIMS,

(hopMyITBI MIOMAAH 00BSICHECHHE,

TpeyroiabHuka. [lonoOHbIe BBIIOIHEHHE

TPEYTOJIbHUKH.

TPEHUPOBOYHBIX
3aJaHuH
15 TpeyroiapHUK: BUbI, CBOMCTBA, 1 JIEKITHS,

(Gopmyel mToma M 00BsACHEHHE,

TPEYyroJbHHKA. HOI[OGHLIGV BBIIOIHEHHE

TPEyroJIbHUKH. Pe3epBHBIN YPOK.




TPEHUPOBOYHBIX
3aJaHUuN

16 OKpY>KHOCTb. 1 JeKIus,
00BsACHEHHE,
BBITIOJTHEHUE
TPEHUPOBOYHBIX
3a1aHUI

17 Hrorosoe TectupoBanue 1 BBIIIOJIHEHHE
UTOrOBOM paboThI

6. YueOHO — MeTOAMYECKOE o0eceueHue
Jns yaurens:

1. AnreOGpa: ¢0. 3agaHuii Ui MOATOT. K roc. UToroBoi arrecranuu B 9 ki. /[J1. B. Ky3uenosa, C.
b. CyBopoga, E. A. BynumoBuy u ap.].- 5-e uzn. — M. : [Ipocsenienue, 2018..

2. W. B. Amenko, A. B. Cemenos, I1. 1. 3axapos [loaroroeka k sx3ameny no marematuke [ 1A
9 (moBas popma). - Meroandeckue pekomenaamuu. - M., MITHMO, 2017..

3. Marematuka. 9 kiacc. [Togroroska k OI'D -2015: yyeOno-meroanueckoe nocodue / [lox pen.
@.®D. JIpicenko, C.1O. Kynadbyxosa. — PoctoB —Ha-/{ony: Jlernon-M. 2015.

4. PemeOnuk. 9 xnacc. [loaroroBka k rocyaapcTBeHHO# utoroBoii atrectauuu-2015. Tlox pexn.
JIsicenko @.®., Kynadyxosa C.}O. —Pocros-na-/lony: Jlernon-M., 2015.

5. T'mazkos, FO.A. OI'D. marematuka. 9 knacc. ['ocynapcTBeHHast UTorosasi arrectanus (B HOBOM
dopme). Temarnueckue rtectoBbie 3amanus / FO.A. I'mazkoB, M.S. TamamBmiu. — M.:
UsparenscrBo «OK3ameny, 2016.

6. W.B. flmenko,J1.0.Pocnosa u np.; mox pen. A.JI. Cemenona,l.B. Sfmenko-M., 3natenbcTBo
« Ok3amen» , uznarenscteo MITHMO, 2017

Jis ygammxces:
1.0I'D: 3000 3amau c orBeTamMu o Matematuke. Bee 3agaun yactu 1/

N.B. fmenko,JI.O.PocinoBa u ap.; mox pea. A.Jl. CemenoBa,I.B. fAmenko-M., U3narenbcTBo «
Dk3amen» , uzaarenbctso MITHMO, 2015

2.CemenoB A.B. 'ocynapcTBeHHass HTOTOBasi aTTECTAIMs BBITYCKHUKOB 9 KJIacCOB B HOBOM (opme.
Maremaruka 2015.Yue6Hoe mnocobue./A.B.CemenoB,A.C.Tpenanmun, W.B.fAmenko, I1.M.3axapos;
noxa pen. M.B.fmenko; MockoBckuii LleHTp HEmpephIBHOTO MaTeMaTHueckoro obpazoBaHus. M.:
Nurtennext Ilentp,2016.

3. Maremaruka.bazoBeiii ypoBenb ['MMA 2015ITocobue mist «gaitHukoB».Monynsl:Anre6pa /Ilox
penaxiueit @.dD.JIpicenko.-Pocro-Ha-/ony: Jlernon,2014

4. Matematuka.ba3zosbrit ypoBens [MA 2014.ITocobue ans «qainukoBy. Moayne2:I'eometpus /Ilox
penaxuueit @.d.JIpicenko.-Pocros-Ha-/lony: Jlernon,2015

5.Marematuka.ba3obiii  ypoenp I['MA 2014.Ilocobue pans «uvaitHukoB».Moxaynb3: PeanbHas
marematuka /Ilonx pemakuueit @.dD.JIpicenko.-Pocros-na-J/lony: Jlernon,2015
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