Pabouas mporpamma yueOHOTO TipeameTa «Anredpa» OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJIEHA HA OCHOBE
° @®enepanbHoro 3akoHa "OO oOpasoBanuun B Poccuiickoii @enpeparuu" ot
29.12.2012 N273-03
[Ipukaza MunucrepctBa oOpazoBanust U Hayku P® ot 17 nexabps 2010 r. N 1897

"O6 yTBepkIeHUU (eAepaTbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa

OCHOBHOT0 00111eT0 00pa3zoBanus" (C KBMEHEHUSIMH U JIOTIOJTHCHUSAMU )

e [lucekma MunoOpHayku P® ot 28.10.2015 Ne08-1786 «O paboumx mporpamMmax y4deOHBIX
HIPEAMETOBY.

o Ilucema ot 05.04.2016 Ne316-01-100-1183/16-0-0 MunucrepctBa  0Opa3oBaHMUs
Hmxeroponckoit obmactn «O HampaBieHHH WH()OPMAIMOHHBIX MaTepHajoB O pa3pabdOoTKe
pabounx mporpaMM y4eOHBIX IPEIMETOB, KypCOB, AUCIUTUIIHHY.

e [IpumepHBIE IPOTPaMMBI IO YUEOHBIM NpenMeTaM. MaTemaTuka. 5-9 Ki1acchl.

o Asropckoii nporpammel YMK Mepsnsak A. I'., Ilononckuit B. b., Pabunosuu E.
M., Axup M. C.

I[InanupyeMsl pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa «ajaredpa»

JInuHOCTHBIE pe3yabTaThl:
1) BocnHMTaHHE POCCHHCKOW TPaKAaHCKOW WACHTHYHOCTH: NMATPUOTHU3MA, YBAKEHHS K
OteuecTBy, 0OCO3HaHM BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKH;
2) OTBETCTBEHHOE OTHOLICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTHBAIMH K 00yUEHHIO U TO3HAHUIO;
3) o0co3HaHHBIA BBHIOOP M IOCTPOCHUE MAbHEWIIEH WHIAMBUAYAIBHONH TPaeKTOPHU
oOpa3oBaHusi Ha 0a3e OPHEHTUPOBKM B MHUpe mpodeccuid U TpodecCHOoHaTbHBIX
HPEANOYTEeHUH ¢ y4éTOM YCTOWYMBBIX O3HABATENIbHBIX MHTEPECOB, a TAK)KE€ Ha OCHOBE
(hopMUpOBaHUS YBaXXUTEIBHOTO OTHOIICHHUS K TpPYyAY, pPa3BUTHE OIbITa y4acTus B
COLIMAJIbHO 3HAYUMOM TPY/IE;
4) yMeHHEe KOHTPOJMPOBATh TIPOLECC U pe3yibTaT y4yeOHOW M MaTeMaTH4ecKou

NeSITeNIbHOCTH;

5) KpHUTHYHOCTHh MBIIUICHUS, MHUIMATHBA, HAXOIYUBOCTh, aKTHBHOCTh MpPU PEIICHUU
MaTeMaTHYECKUX 3a]ad.
MeTanpeaMeTHble pe3yJbTAThI:
1) yMeHHME CaMOCTOATENFHO ONpPENeNsTh LEeNd CBOEro OOYYEHHUs, CTaBHTh U
(dhopmynupoBath /Ui ce0sl HOBbIE 3a/1a4u B yu€0e, pa3BUBaTh MOTHUBBI U MHTEPECHI CBOEH
MI03HABATEIbHOMN AESATEIbHOCTH;
2) yYMEHHE COOTHOCHUTH CBOM JICHCTBUSI C IUTAHUPYEMBIMH PE3yJIbTaTaMH,
OCYLIECTBIISATH KOHTPOJIb CBOEH J1€ATENBHOCTH B IPOLIECCE JOCTUKEHUS
pe3ynbTara, ONpelneisTh CIOCOOBl JEHCTBHM B pamMKax MPEAJIOKEHHBIX YCIOBHH U
TpeOOBaHUI, KOPPEKTUPOBaTb CBOM [JEHCTBHA B COOTBETCTBHM C H3MEHSOLICHCA
CUTYyalHE;
3) yMeHHe OmnpeneNsiTh MOHATHSA, CO3[aBaTh  OOOOIICHHS,
YCTaHABIIMBAaTh AaHAJIOTUH, KJIAaCCUPHUIMPOBATh, CAMOCTOSTEIHHO
BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIacCU(UKAIUHY;
4) yMEHHE YCTaHaBIMBATh NPUYUHHO-CICICTBCHHBIC CBSI3H, CTPOHMTH JIOTHYECKOE
paccykIeHue, yMo3aKkiIoueHue (MHIYKTHBHOE, JEeIyKTHUBHOE M IO aHAJIOTWUH) U JeNaTb
BBIBOJIbI;
5) pa3BuTHE KOMIIETCHTHOCTH B  OOJIACTH  KCIIOJIb30BaHHS  HH(POPMAIHOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTHI.



6) mnepBOHaYaNbHBIC TPEACTABICHUS OO0 HWACAX M O METOJaX MaTeMaTUKU Kak 00
YHHBEPCAIFHOM SI3bIKE HAyKM W TEXHHKE, O CPEICTBE MOJCIHMPOBAHUS SIBICHUUA H
MIPOIIECCOB;

7) yMeHHE BHJIETh MaTEeMaTHUYECKYIO 3a/Jady B KOHTEKCTE MPOOJIEMHOHM CUTyalluud B
IPYTUX JUCHUTUIMHAX, B OKPYIKAIOIICH JKU3HU;

8) yMeHHE HAaXOAWTh B PA3IUYHBIX HCTOYHHKAX HH(POPMAIUIO, HEOOXOAUMYIO ISt
peleHsi MaTeMaTHIeCKUX poOieM, 1 IPeJCTaBIATh €€ B OHATHON (opme, MpHUHUMATh
pelieHre B YCJIOBHMSIX HEMOJHOM MM W30BITOYHONH, TOYHOM WM BEPOSITHOCTHOU
nHpOpMAIHH;

9) yMeHHe TOHMMAThb W HCIOJIB30BaTh MAaTEMAaTHUECKHE CPEICTBA HATISIHOCTH
(rpacduxm, TaGNMIIBL, CXEMBI U JIp.) AJIs WIUTIOCTPALUH, HHTEPIPETAIlUU, apTyMEHTAIUH.
10) ymeHue BBIIBUTATh T'MIIOTE3bI IPU PELICHUU 33Jaddl MOHUMATh HEOOXOIMMOCTh HX
MIPOBEPKH;

11) moHMMaHHWE CYIIHOCTH aJrOPUTMHUYECKUX MPEANMHCAHUH W YMEHHE JCHCTBOBAThH B
COOTBETCTBUH C IPEJIOKEHHBIM aJITOPUTMOM.

IIpenMeTHbIe pe3yabTaThI:

1) oco3HaHuWe 3HAUYEHHS MAaTEMAaTUKH JUISI IOBCEIHEBHOM KHU3HU YEIIOBEKA;

2) Tpe/CTaBICHUE O MATEMAaTHUYCCKON HayKe Kak cepe MaTeMaTUIEeCKOM AesTeIbHOCTH,
00 aTamax e€ pa3BUTHUsA, O €€ 3HAYMMOCTH JIJIsl pa3BUTHSI LIMBUIIN3ALINN;

3) pa3BuTHE yMEHUi pabOTaTh C y4eOHBIM MaTeMaTHYeCKUM TEKCTOM (aHAJH3HPOBATh,
U3BJIEKaTh HEOOXOIUMYI0 MH(pOPMAIMIO), TOYHO U T'PAMOTHO BBIPAXKAaTb CBOM MBICIH C
NPUMEHEHHEM  MAaTeMaTHYeCKOH  TEPMUHOJIOTMM W CHMBOJIMKH,  IPOBOJIUTH
Kiaccu(uKanuu, J0rudecKue 000CHOBAHMS.

4) BnaneHue 0A30BBIM MOHSATHWHBIM alllIapaToOM MO OCHOBHBIM pa3JiesiaM COJICpKaHUS;
5) Cucrematrueckue 3HaHUSA O PYHKIMAX U UX CBOMCTBAX;

6) npakTHYECKH 3HAYMMbIC MATEMATHYECKHE YMEHHS U HABBIKH, WX MPUMEHEHHE K
pEIIeHNI0 MaTeMAaTHIECKIX M HEMaTeMaTHIECKUX 3a/1ad, TPEAIOoIIararpliee yMeHue:
®BLINOTHITH BHIYUCICHUS C IEHCTBUTEIILHBIMH YHCIIAMU;

epEIIaTh YPaBHEHUS, HEPABEHCTBA, CUCTEMBI YPAaBHEHU U HEPABEHCTB;

® pelaTh TEKCTOBBIE 3a/la4l apu(PMETUIECKUM CIOCOOOM U C MOMOIIBI0 COCTABJICHUS U
peueHusl ypaBHEHUH, CUCTEM YPAaBHEHHI U HEPABECHCTB;

® [CIOJIb30BATh aNTreOpandecKuil «s3bIK» JJISi OMUCAHUS MPEIMETOB OKPYIKAIOIIEro MHUpa
Y CO3JIaHHSI COOTBETCTBYIOIINX MAaTEMAaTHIECKAX MOJIEIICH;

® [POBOJAUTH TNPAKTUUECKUE PACUETHI: BBIYUCICHHS C TPOLIEHTAMM, BBIYHCICHHS C
YHCIIOBBIMH  TTOCTIEIOBATEIILHOCTSIMH, BBIYMCICHHS CTAaTHCTHUYECKUX XapaKTEPUCTHK,
BBITMOJTHEHHUE MTPUOIMKEHHBIX BBIUMCIICHHUIA;

® BBITIOJTHSTH TOX/IECTBEHHBIE TPE0OpPA30BAHUS PAIMOHATBHBIX BRIPAKEHUIA,

®BLITIOJIHSATH ONEPAIMU HaJl MHOXKECTBAMH;

eicclieIoBaTh (PyHKIMK U CTPOUTH UX rpaduky;

® YUTATh M UCIOJIB30BATh MHPOPMALIMIO, PEICTABICHHYIO B BUIE TaOIHIIbI, JUArPaMMBI
(cTonmbuaToi UM KPYroBoit), rpadiaecKOM BU/IE;

® peraTh MPOCTeHITne KOMOMHATOPHBIE 3a/IaUH.

Iliianupyemblie pe3yabTaThl 00ydeHus ajnredpe B 7-9 kiaccax

Auredpanyeckune BbIPaKeHHUs

BbInyCKHMK HAYYMTCS:

* ONEPUPOBATh TMOHATUAMHU «TOXKIECTBOY», «TOXKIECTBEHHOE NpeoOpa3oBaHHE», pPELIaTh
3aJauu, cojieprkalire OyKBeHHbIE JaHHbIE; paboTaTh ¢ (popmysiamu;



* BBIMOJIHATh ~ IPe0oOpa3OBaHUs  BBIPAKEHMH, COAEpXKALIMX CTENEHH ¢  LEJIbIMU
MOKa3aTeIsIMU U KBaJpaTHbIE KOPHH;

* BBIIIOJIHATh TOXKIAECTBEHHBIE NMPEe0Opa30BaHUS PALMOHAIBHBIX BBIPAKEHUII HA OCHOBE
MIPaBUJI IEHCTBUI HaJl MHOTOYJICHAMHU U alIreOpandyecKuMu IpoosiMH;

* BBIIIOJIHATH Pa3/I0KEHNE MHOTOUJIEHOB HA MHOKHUTEIIN.

BbIyCKHHK NOJIYyYHT BO3MOKHOCTD HAYYHUTHCH:

* BBIIIOJIHATH MHOIOLIArOBbIE IMPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUM, MPUMEHS
HIMPOKUN HAbOp CIIOCOOOB U MPUEMOB;

* IPUMEHATh TOXAECTBEHHbIE IPE0Opa3oBaHUs JUIsl pELIEHMs] 3a7ad U3 Pa3InyHbIX
pa3zienoB Kypca.

YpaBHeHus

BbinmyckHUK HayuuTCs:

* peliaTb OCHOBHBIE BUJbI PAllMOHAJIBHBIX YPABHEHUH C OAHON NEpeMEHHOH, cCHCTeMbI
JIBYX YPaBHEHUI ¢ ABYMs IIEPEMEHHBIMU;

* IOHUMaTh YpPaBHEHME KaK Ba)KHEHIIYI0 MaTeMaTHYECKyH0 MOJENb JJs ONMCaHUs U
U3y4eHHMsl pa3HOOOpa3HbIX peaJbHBIX CHUTyallMd, pelarh TEKCTOBbIE  3aJauu
anreOpanyecKuM METOI0M;

* IPUMEHATH I'paduuecKue MpeCTaBIeHHs 1) UCCIEOBAHUS YPaBHEHUH, HcCael0BaHus
U pEILIEHUs CUCTEM YPAaBHEHUH C IByMsI IE€PEMEHHBIMHU.

BbINyCKHUK NMOJY4YUT BO3MOKHOCTh:

* OBJAJIETh CIEUUAIbHBIMU MpPUEMAMHM pELIEHUS YpaBHEHUH M CHCTEM YpaBHEHHI;
YBEPEHHO MPUMEHATH allapaT YpPaBHEHUH [UIsl peElIeHUs pa3HOoOOpa3HBIX 3ajad U3
MaTEeMaTHKH, CMEXXHBIX IPEAMETOB, IPAKTUKH;

* IPUMEHATh TrpapuuecKue IMpeACTaBICHUs [Js MCCIEAOBAHUA YpPaBHEHUH, CHCTEM
ypaBHEHUH, cOAepKaINX OyYKBEHHbIE KOI(PPUIIUESHTHI.

HepaBencrBa

BbInyCKHUK Hay4uTCH:

* IOHUMAThb U IPUMEHATh TEPMHUHOJIOTMIO U CUMBOJIMKY, CBS3aHHBIE C OTHOLICHUEM
HEPaBEHCTBA, CBOMCTBA YACIIOBbIX HEPABEHCTB;

* peliaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HMX CHUCTEMBI; pellarh
KBaJ[paTHbIE HEPABEHCTBA C OMOPOM Ha rpauuecKue NpeicTaBIeHus;

* IPUMEHSATH aNapaT HEPABEHCTB [l PELICHMs 3a7a4 U3 PA3IMYHbIX pa3/IelIoB Kypca.
BBINYCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCSH:

* pa3HOOOpAa3HBIM MpHUEMAM JI0Ka3aTeNbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHATH ammapar
HEpaBEHCTB JJIsl PeIleHUs] Pa3HOOOpa3HbIX MaTeMAaTUYECKUX 3aJad U 3a/ad U3 CMEXHBIX
MIPEAMETOB, IIPAKTUKH;

* IPUMEHATh TpaUuecKue NpPeACTaBICHUS JUIsI HCCIEIOBaHHUS HEPABEHCTB, CUCTEM
HEpPaBEHCTB, COJepKaIUX OyKBEHHbIE KO3()(PULIUEHTHI.

Yuc/i0Bble MHOKECTBA

BhInyCKHUK HAYYMTCS:

¢ IOHUMATb TCPMHUHOJIOTUIO W CHMBOJIMKY, CBSA3aHHBIC C TIOHATHEM MHOXCECTBA,
BBITIOJIHATH OIICpallMU Had MHOXKCCTBAMU;

* MCMOJIb30BaTh HAYAJbHBIC MTPEICTABICHHSI O MHOXKECTBE JIEHCTBUTEIBHBIX YHCEIL.
BbInyCKHUK MOJYYUT BO3MOKHOCTD:

* pa3BUBATH MPEJICTABICHUE O MHOKECTBAX;

® pa3BuUBaThL MPCACTABJICHHUEC O YHUCIC W YHUCIOBBIX CHCTCMAaX OT HATypaJbHBIX OO
I[CflCTBHTCJ'[BHI:IX YUCCII; O pOoJn BBEIYUCJIEHUU B IIPAKTUKCE,



*pa3BUTh W YIIYyOUTh 3HaHUS O JECITHUYHON 3alHMCH JIEHCTBHTEIBHBIX YHCEI
(mepuoauyecKue U HEMEePUOIUIECKHE Tpoon).

DOYyHKIUH

BbinmycKHUK HAy4HnTCS:

* IOHUMATh U UCTIOJIB30BATh (PYHKIIMOHAIBHBIEC TOHSTHUS, SI3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHHS );

* CTPOMTH IpaUKH dJIEMEHTAPHBIX (PYHKIMH, HCCIe10BaTh CBOMCTBA YUCIOBBIX (DYHKIIMN
Ha OCHOBE M3yUYCHHS MTOBEJICHHS UX IPauKOB;

* IOHUMAaTh (QYHKIMIO KaK BaKHEHMIIYI0 MaTeMaTHU4YeCKyl0 MOJEIb JJIs ONHCAHUS
MIPOLIECCOB U SIBJICHUI OKPYXAroIEero MHpa, NMPUMEHATh (YHKUHMOHAJIBHBIN SI3BIK JUIS
OIMCAHUS U UCCIIEOBAHUS 3aBUCUMOCTEN MKy (PU3MUECKUMU BETUUMHAMU;

* IOHUMaTb M HCIIOJIb30BATh S3BIK II0CJIEN0BATEIBHOCTEN (TEPMHMHBI, CHUMBOJUYECKHE
0003HAYCHHSI)

* IPUMEHATh  (POpPMYJIbI, CBSI3aHHbIE C  apu(PMETHYECKOM H©  TeOMETpUUYECKOM
MIPOrpeCcCUsIMH, U ammnapar, COPMHUPOBAHHBIA MPU U3YUYEHUHU APYTUX pa3iesioB Kypca, K
PELICHHUIO 3a/1a4, B TOM YHCJIE C KOHTEKCTOM M3 pealbHOM JKU3HMU.

BbInyCKHUK IOJYYHUT BO3MOKHOCTD:

* IPOBOJIUTH MCCIICIOBaHMSA, CBA3aHHBIC C M3YYEHHUEM CBOWCTB ()YHKIMH, B TOM YHUCIE C
UCIOJIb30BAHUEM KOMITBIOTEPA; HA OCHOBE I'pa()MKOB U3YyUYCHHBIX (DYHKIMHA CTPOUTH Oojee
CJI0HbIE TpaduKU (KyCOYHO-3aJJaHHbIE, C «BBIKOJIOTBIMUY» TOUKAMH U T.I1.);

* ICTIOJIB30BaTh (YHKIIMOHAJIBHBIE NPEACTABICHUS W CBOWCTBA (YHKUUN pEHICHUS
MaTeMaTHUYECKHX 3aJa4 U3 pa3IMyuHbIX Pa3AesioB Kypca;

* pemlaTb KOMOMHUPOBAHHbBIC 3a/la4d C NPUMEHEHUEM (OpMysl N-ro 4jieHa U CyMMBbI
NEePBBIX N WICHOB apU(PMETHIECKON U TEOMETPHUECKOM MPOTPECCUi, MPUMEHSIS IIPHU STOM
anmnapaTr ypaBHEHUI U HEPaBEHCTB;

* MIOHUMATh AapUPMETUYECKYI0O M TEOMETPHUECKYI0 TMpPOTpeccHd Kak (QyHKIHH
HATypaJbHOTO AapryMEHTa; CBS3bIBATh apU(METHUECKYIO IPOIPECCHI0 C JIMHEHHBIM
pPOCTOM, T€OMETPUUECKYIO — C SKCIIOHEHIIMAIEHBIM POCTOM.

DJieMeHThI NPUKJIATHOH MaTeMATHKHU

BbInyCKHUK HAYYUTCH:

* HCTIOJB30BaTh B XOJE PEIICHUsS 3aJad dJIEMEHTApHBbIC MPEJICTABICHUS, CBS3aHHBIC C

NpUOIKEHHBIMU 3HAUYCHUSIMH BEJTMYHH,

* HCTIOJIb30BATh MPOCTEHIIINE CHOCOOBI TPEJICTABICHUS M aHalIM3a CTAaTUCTUYECKHUX
JTaHHBIX;

* HAXOJIUTH OTHOCI/ITGJII)HYIO ‘-IaCTOTy nu BGpOSITHOCTB cnyqap”lHoro CO6BITI/I$I;

* pemaTh KOMOMHATOPHBIE 337]a4M HA HAXOXKJICHHE YrCiia 00BEKTOB MM KOMOWHAITUH.

BbINyCKHUK MOJTYYUT BO3MOKHOCTD:

¢ [IOHATHh, YTO YHCJIIOBBIC JaHHBIC, KOTOpI:IG I/ICHOHI)?;YIOTCSI JJIA XapaKTepI/ICTI/IKI/I

00BEKTOB OKPYIKAIOIIET0 MUPA, SBISIFOTCS MPEUMYIIECTBEHHO MPHOIMKEHHBIME, YTO TIO

3amUCcu MPUOTMKEHHBIX 3HAYEHUM, COJIEPKAIIMXCS B MH(POPMAIIMOHHBIX HCTOYHHKAX,

MOXHO CYHI/ITI) (6] HOFpeI_HHOCTI/I HpI/I6J'II/I)KeHI/I$I;

¢ I[IOHATBh, YTO HOFpeHIHOCTB pe3ynLTaTa BBI‘—II/IC.]'IGHI/IfI JOJIKHA 6I)ITI) COI/ISMepI/IMa C

HOFpeIHHOCTI)IO HCXOOHBIX JaHHBIX]

* MpUOOpecTH MEePBOHAYAIBHBIA OINBIT OpraHU3alKu cOOpa MAHHBIX TPU HPOBEICHUH

ompoca OOIIECTBEHHOTO MHEHHS, OCYIIECTBIATh MX aHaJu3, MPEACTABIATh PE3YIbTaThI

orpoca B BHJIE TAOIUIIBI, TUATPAMMEI;

* IPUOOPECTU OTBIT MPOBEACHHS CIyYalHBIX IKCIIEPUMEHTOB, B TOM YHCII€ C TTIOMOIIbIO

KOMIBIOTEPHOT'O MOJICTTUPOBAHUS, HHTEPIPETAIIUN UX PE3yIbTaTOB;



¢ HAYYUTBHCA HCKOTOPBIM CIICIUAJIbHBIM HpI/IéMaM pPEeICHUA KOM6I/IHaTOpHI)IX 3aga4.

Conep:xkanue y4e0OHOro npeamera

Anredpanyeckne BbIpaKeHUs

Bripaxenue ¢ nepeMeHHBIMHU. 3HaYEHUE BBHIPAXKECHUS C IEPEMEHHBIMU. JlonmycTUMbIE
3HaueHue nepeMeHHbIX. ToxaecTBo. ToXKIecTBEHHbIE MpPeoOpa3OBaHUs aNreOpanyecKux
BBIpaKECHUM. J[0Ka3aTENBCTBO TOXKAECTB.

Crenenb C HaTypajbHbIM IOKa3zateineM M e€ cBoilcTBa. OpHousneHbl. OIHOWIECH
cra”zapTHoro Buja. CreneHp onHouiIeHa. MHorouseHsl. MHOrouwieH CTaHAAPTHOIO BUJA.
Crenenb MHoOrowieHa. CioKe€HHE, BBIYUTAHWE M YMHOXKEHHE MHOTO4JIE€HOB. DOpMyIibl
COKpALIIECHHOI'O0 YMHOXEHMs: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH JIBYX BBIPAKEHUH,
MIPOU3BEJICHUE PA3HOCTH U CYMMBbI JIBYX BbIpaxkeHuH. Pa3nokeHne MHOTOWIEHOB Ha
MHOXKHTENIH. BbIHECEHUE OOMIEr0 MHOXHUTENS 3a CKOOKH. MeTol TpynmnupoBKUA. Pa3sHOCTH
KBaJpaToB ABYX BbIpakeHHid. CyMMa W pa3HOCTh KyOOB JIBYX BhIpakeHWUH. KBajapaTHBIH
TpéxwieH. KopeHb kBaspaTHOro TpéxwieHa. CBoiicTBa KBaJpaTHOro TpéxuieHa. Paznoxxenue
KBaJpPAaTHOI'O TPEXUJICHA HA MHOXKHUTEIIN.

Panmonanbupie  BelpaxeHus.  Llenble  BblpakeHusi.  J{poOHbBIE  BBIpaXKCHHS.
Panmonanshas apo6s. OCHOBHOE CBOMCTBO palrmoHabHOU ApoOu. ClioKeHUE, BHIYUTAHUE,
YMHOKEHHE W JICJIEHHE pPALMOHAJBHBIX Jpo0Oeil. Bo3BeneHue panuoHanbHOM ApoOU B
CTerneHb. T0XJIeCTBEHHbIE NMPEOOpPa30BaHMsI PallMOHAIBHBIX BbIpakeHUH. CTeneHb C LENbIM
II0Ka3aTeJeM U €€ CBOMCTBA.

KBagpatHeie kopHH. ApudMeTHYecKUid KBaJApPaTHBIH KOPEHb M €ro CBOMCTBA.
ToxnecTBeHHBIE TPe0OPa30BaHNUs BBIPAKEHHH, COJEPKAIINX KBaAPAaTHBIE KOPHH.

YpaBHeHnus

YpaBHeHue ¢ oqHOM nepemeHHo. KopeHb ypaBHEHMs. PaBHOCUIIbHBIE YpaBHEHMS.
CgoiicTBa ypaBHEHHMM C OJHOM NEPEMEHHOW. YpaBHEHHE KaK MaTeMaThyecKas MOJIEIb
peanbHON CUTYaLUN.

Jluneitnoe ypaBHeHue. KBanpatHoe ypaBHeHue. @opmysia KOPHEW KBaJpaTHOTO
ypaBHeHusa. Teopema Bwuera. PamuonanbHble ypaBHeHUs. PelieHue panmoHaNIbHBIX
YpaBHEHUM, CBOSIINXCS K TMHEHHBIM WM K KBaJIpaTHBIM YpaBHEHUSAM. Pellienre TeKCTOBBIX
3a/1a4y ¢ MOMOIIBIO PAllMOHATBHBIX YPaBHEHUH.

VYpaBHeHHe ¢ AByMsi TiepeMeHHBIMH. ['paduk ypaBHEHUS C ABYMS TEPEMEHHBIMH.
JluneitHOE ypaBHEHUE C IBYMS IEPEMEHHBIMU U €T0 TpaduK.

CucreMbl ypaBHeHMH ¢ JByMsl nepeMeHHbIMH. [paduueckuil MeTon pemieHus
CUCTEMbl ypaBHEHUH C ABYyMs MEPEMEHHBbIMU. PereHue cucreM ypaBHEHUH METOJIO0M
MOJICTAHOBKHU U cliokeHus. CucreMa JIByX yYpaBHEHUH ¢ JIByMSI NIEPEMEHHBIMU KaK MOJEIb
peanbHOM CUTYalUU.

HepaBencrBa

UucroBble HepaBeHCTBA M MX CcBoWcTBAa. CJOXKEHHE MU YMHOXEHHE YHCIIOBBIX
HepaBeHCTB. OIllICHMBaHWE 3HA4YEHUs BbIpakeHUs. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIbHBIE HepaBeHCTBa. YHCIOBbIE NPOMEKYTKHU. JIMHEWHbIE U  KBaJpaTHBIE
HEPaBEHCTBA C OHOW nepeMeHHON. CHCTEMBI HEPaBEHCTB C OJHOW ITEPEMEHHOM.

Yuci10BbIe MHOKECTBA
MHuoxecTBO U ero 3meMeHThl. CrocoObl 3amanus MHOXeCTB. PaBHbie MHOXecTBa. IlycTtoe
MHOkecTBO. [ToamHokecTBO. Omnepanuu Haja MHOXKecTBamH. MiumrocTpanus COOTHOIICHHM
MEXKJy MHOYKECTBAMHM C IMOMOIIBIO Juarpamm Oisiepa. MHOXecTBa HAaTypalbHBIX, LENbIX,
palMoHANBHBIX YKCell. PalmoHanbHOE YUCIIO Kak JApoOb BHAA %, rme m e Z, neEN, u Kak



OeckoHeuyHas mepuoguveckas apoOb. IIpencraBneHwe 00 uppanMoOHAIBLHOM —YHCIE.
MHOX€eCTBO NE€UCTBUTENbHBIX 4ucen. [IpeactaBieHne NEMCTBUTEIBHOIO YHCIAa B BUIE
OECKOHEYHOW HETEePUOIUYECKON NecATUYHON npodu. CpaBHEHHE AECHCTBUTEIBHBIX YHCEI.
Ces3b Mex 1y MHOKecTBamu N, Z, Q,R.

DOyHKINHu

YucsoBble PyHKIIUM

OyHKIMOHATBHBIE 3aBUCUMOCTH MeXy BenuuuHamu. [loustue ¢pynkimu. OyHKIusS
KaKk MaTeMaTH4ecKas MOJeNb peanbHOro mporecca. OOnacTe omnpeneseHuss U 001acTh
3HaueHus pyHkuuu. CrnocoOsl 3ananus ¢pyHkun. I'paduk Gpynkuuu. [Toctpoenue rpapukon
¢byHKIMH ¢ nomomblo mpeoOpazoBaHuit  puryp. Hymm dyskumun.  [Ipomexytku
3HAKOIMOCTOsIHCTBA (DyHKIUU. [IpoMexxyTKu Bo3pacTaHus U yObIBaHUS (DYHKIIUU.

Jluneitnast ¢QyHKuus, oOpaTHas MPONOPLHUOHAIBHOCTb, KBaJapaTHUyHas QYHKIMS,
GyHKmusa y=y/x, uX CBOWCTBA U rpaduKu.

YucJi0BbIC N10CJI€10BATEIbHOCTH

[TonsiTme  4WmcnoBOW  mocienoBatenbHOCTH.  KoHeuHble W OECKOHEUYHBIC
nocnegoBareabHocTd. CrocoObl  3a/laHusi MOCHEAO0BaTENbHOCTH. Apudmerndyeckas u
reomeTpuueckas mporpeccud. CBoicTBa YIIEHOB apHU(PMETUYECKOH M TEeOMETPUYECKOU
nporpeccuii. @opmyssl 0o0IIEero wieHa apu(PMETHIECKON W reoOMETPUYECKON IMPOrpecCHuil.
@opMyJibl CyMMBI N- TMEPBBIX WICHOB apU(METHYECKOW M TECOMETPUYECKOH MPOTrpPEeCcCHid.
CyMMma OECKOHEYHOH TIeOMETpHUYEeCKOil mporpeccuu, y Kotopoi |g| < 1. [IpeacraBnenue

MEePUOANYECKOMN AeCATUYHON ApoOU B BUJIE OOBIKHOBEHHOM 1po0Hu.

JJieMeHThI NPUKJIATHON MaTeMATHKHU

Maremarnueckoe wmonenupoBanue. lIponeHtHsie pacu€rsl. Popmysa CIOKHBIX
npoueHToB. [TpubmmkéHHble BblUMCIEHUS. AOCOMIOTHAS M OTHOCUTENbHAs MOTPEIIHOCTH.
OcHOBHBIE TIpaBHJIa KOMOMHATOPUKH. YacToTa M BEpPOSITHOCTh CIYYalHOTO COOBITHS.
Krnaccuueckoe ompezneneHue BeposTHOCTH. HauanbpHble CBEAGHHS O CTAaTHUCTHUKE.
[IpencraBnenne MaHHBIX B BHJE TaOJMIl, KPYrOBBIX M CTOJOYATHIX JUAarpaMM, rpaduKoB.
CraTucTHuecKkue XapaKTepUCTHUKU COBOKYITHOCTU JaHHBIX: CpeJHee 3HaUeHHe, MOJIa, pa3Max,
MeJlnaHa BHIOOPKH.

Anredpa B MCTOPUYECKOM PA3BUTHH

3apoxaeHue anreOpbl, KHUTA O BOCCTAHOBJIEHHMM U  MPOTUBOINOCTABICHUU
Myxammena anp — Xopeamu. Hcropus ¢opmupoBanusi mareMmarudeckoro szbika. Kax
3apoauiach uaes koopauHaTt. OTKpBITHE HPpalMOHAIBHOCTH. M3 McTOpUM BO3HUKHOBEHUS
dbopmyn IS pemieHus ypaBHeHUH 3-W W 4-i cTenmeHed. Mcropus pa3BUTHS TOHSATHS
¢ynkuuu. Kak 3apomgmmace Teopust BepositHocTei. Ywmcna ®ubonayun. 3amava JIL
[Tuzanckoro (PubOOHAYYM) O KPOJIUKAX.

JI.®. Maruuukuid. I1JI. Yeosnues. H.U. JloGaueBckuii. B.Sl. Bynsxosckuii. A.H.
Kommoropos. @. Buer. II. ®epma. P. Jlekapt. H. Tapranes. JI. Kapmano. H. AGens. b.
[Tackans. JI. ITu3anckuii. K.I'aycc.

TemaTH4eckoe MIAHUPOBAHUE
Auaredpa 7 kiacc
3 yaca B Henemro, Bcero 102 yaca

Koa-Bo
Ne Conep:kanue y4e0HOro MaTepuaa 4acoB
1 |I'maBal JluneliHOE ypaBHEHHE C OJTHOM MepeMEHHON 14




Kontponbras padota Nel. JIuneiiHOe ypaBHEHHE C OJTHOM IEPEMEHHOM 1
2 | I'masa 2 Ilenbie BEIpaXXeHUs 48
Kontposbnas padota Ne2. BxonHas nuarHoctuueckasi pabora 1
Kontponbhas padota Ne3. Llenbie BbipaxeHus 1
KonTponbHas padota Ned. Texymumii kouTposb. KonTponbHas padora 3a 1
MoJIyroaue 1
Kontponbnas padota Ne5. [lenbie BeipakeHmst 1
|
3 |I'naBa 3. ®yHKIMH 11
KonTponbnas pabota Ne6. OyHKIMN 1
I
4 | T'nmaBa 4. CucteMmbl JIMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU 18
Kontponbnas padota No7. CucTeMbl IMHEHHBIX YPaBHEHUH C IBYMSI
NNECPECMCHHBIMH 1
5 |IloBTOpeHue u cucTeMaTu3aIys yueOHOro MaTepraa 3
KonTponbnas padota Ne§. torossiit KoHTpo:b. [IpomexxyTounas
aTTecTanus 1
|
HUtoro 102
|
Adredpa 8 kiacc
3 yaca B Henemro, Bcero 102 yaca
Koa-Bo
Ne Coaeprxanue yueOHOTro MaTepuaJia
4yacos
1 ['naBa 1.PanroHanbHbIe BRIpaXKEHUS 41
KonTponbnas pabora Nel. Bxognasi tuarnoctudeckasi pabora 1
KonTponbHas padota No2. PanmoHaIbHBIE BRIpXKCHHUS 1
KonTponbhas pabota Ne3. Tekymmii kouTposb. KonTponbHas pabota 3a
1 monmyroue 1
I
2 I'maBa2.KBanparHbie KopHH. JlelicTBUTENBHBIE YNCIA 24
Kontponbras padota Ne4. KBanpaTHeie kopHH. J[eiCTBUTEIBHBIC YUCTA 1
I
3 ['naBa 3. KBagpatHble ypaBHEHUs 24
KonTtponbHas padota Ne5. KBanpaTHbie ypaBHEHUS 1
KontponsHast padota Ne6. KBanparHsie ypaBHeHHS 1
I
4 [ToBTOpEHME M cUCTEMATH3AIMs YUEOHOTO MaTepuaia 6
KonTponpnas padora Ne7. IToroBelit koHTpoms. [IpomexxyTouHas
aTTecTausg 1
Hror 102




Aunredpa 9 kaacc
3 yaca B Hexemro, Bcero 102 yaca;

Koxa-Bo
CoaeprxaHue y4eOHOI0 MaTepuaJia 4yacoB
1 I'maBa 1. HepaBeHcTBa 20
KountposibHas pabota Nol. BxonHas nuarnoctudeckasi pabora 1
2 I'maBa 2. KBagparnunas QyHkims 30
KontponbHast padora No2. Kpanparnunas GhyHKuus 1
Kontponbnas padota Ne3. Texymmii koHTposb. KoHTponbsHas pabota
3a 1 mosyroaue 1
3 I'naBa 3.251eMEHTHI NPUKJIAIHOW MAaTEeMaTUKHU 20
KontposibHast pabota No3. DaeMeHThI IPUKIIATHON MaTeMaTUKU 1
4 I'maBa 4.YncioBbIe MOCIe10BaTEIbHOCTH 20
KonTponbHas pabota No5. UrcnoBbie OCIEA0BATETHHOCTH 1
[ToBTOpEeHME M cHCTeMaTH3alMsl Y4eOHOTO MaTepuaa
KonTponbhas padota Ne6. . Utorossiit KoHTpoJib. [IpomexyTouHas
aTTecTalus 1
Htoro 102




