[Ipunoxenue

K OCHOBHOM 00pa3oBaTeIbHOM
IIPOrpaMMe OCHOBHOT'O OOILIETO
o0pa3oBaHMsl, yTBEPKIACHHON
npukazoMm ot 01.09.2017r. Ne130

PABOYAA ITPOT'PAMMA

y4e0HOro npeamera
«AJredopa»



AHHOTAIUA

PaGouass mporpamma y4yeOHOro mnpenMera «AnreOpa» paspaboraHa B
COOTBETCTBUU C

1) ®denepanbHBIM  TOCYIAPCTBEHHBIM CTAHIAPTOM OCHOBHOTO  OOIIIETro
o0pa3oBaHus, YTBEPKIECHHBIM MPpHUKa3oM MUHHUCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @eneparuu ot 17 gexadbpst 2010 1. Ne1897;

2) IopsiakoM ~ OpraHu3allid W OCYIIECTBICHUS  00pa30BaTeIbHOU
JESTENHbHOCTA 10 OCHOBHBIM OOpa3oBaTeNbHBIM IpOrpaMMaM  —
oOpa3oBaTelIbHBIM MPOrpaMMaM Ha4dajdbHOTO OOIIEro, OCHOBHOTO
oO1rero o0pa3zoBaHusl, yTBEPKACHHBIM MprKa3oM MunoOpHayku Poccuu
ot 30 aBrycra 2013 r Nel015;

3) CanlluH 2.4.2.2821-10 «CaHUTapHO-3IHUAEMHUOJOTHYECKIE TPEOOBAHMS
K YCIOBUSM M OpraHu3aluu oO0ydeHus B 0011e00pa3oBaTEeIbHBIX
YUPEKICHUIXY, YTBEP)KIECHHBIC MTOCTAaHOBJICHUEM ['maBHOTrO
rOCyIapCTBEHHOTrO0 caHUTapHOro Bpauda Poccuiickonn @Penepauuu OT
29.12.2010 r. Ne189;

4) Tpukazom Munuctepcta npocsemieHust Poccuiickoit @enepanuu ot 28
nexadbps 2018 roma Ne345 «OO6 yrBepxkaeHun ¢eaepaibHOro MepedHs
y4eOHHMKOB, PEKOMEHJIYeMbIX K KCIOJb30BAaHUIO TIPU pealiu3aluu,
UMEIOIIUX  TOCYJApCTBEHHYIO  AKKpPEIHUTALHMI0  00pa30BaTEIbHBIX
IporpamMm, HadajJbHOro OOILEro, OCHOBHOTO OOILIEro, CPeHEro OOIero
o0pa3zoBaHuUs;

5) Ilpukazom MuHHCTEpCTBA O00pa3oBaHMss M Hayku Poccuiickoi
®eneparuu ot 9 utona 2016 roma Ne699 «O06 yTBEepkKIACHUN TEPEUHS
opraHu3alui, OCYIIECTBISIONIUX BBIMTYCK Y4€OHBIX MOCOOUM, KOTOPBIE
JIOMYCKAIOTCST K  WCMOJB30BAHUIO TMPU  peaju3alud  WMEIOIINX
TOCYIapCTBEHHYIO  aKKpPEIUTAlUI0  O0Opa3oBaTENbHBIX  IPOrpamMm
HAa4yaJbHOTO  OOIIEro, OCHOBHOTO  OOIIEro, CpeaHero  oOIIero
o0pa3oBaHUs.

6) Anreopa. COOpHHK pabouux mporpamm. 7—9 Kiaccel :mocoOue s
yuutener obOmieoOpa3oBaT. opraHuzanuii / [coctraBuTenb T. A.
Bypmucrposa]. — 2-e u3a., gon. — M. : [Ipocsemenune, 2014.

7) YueOubim mianoM MOY «Crenansuckas OOILLD

Pabouas mnporpamMmma KOHKPETHU3UPYET COJAEpKAHUE NPEAMETHBIX TEeM
00pa30BaTEIHHOrO CTAaHAAPTA, AAET paclpeeieHne yueOHbIX YacoB MO pa3jesnaM
Kypca U MOCJIeI0BAaTEIbHOCTh U3YYCHUSI MAaTEMAaTUKH C YUETOM MEXKIPEIMETHBIX
Y BHYTPHUIIPEAMETHBIX CBSI3€H, JTJOTUKHU, BO3PACTHBIX OCOOEHHOCTEN yJaluxcs.

[annas paboyasi mporpamma
- o0ecrieuynBaeT OOIIEKYIbTYPHBIN YPOBEHD MOATOTOBKU YUAIIUXCS;

- CO37aeT YCJIOBHS JIi O3HAKOMJICHUS YYalllUXCS C MaTEMaTHMKOM KaK HAayKoi,
yTOOBl  00€CNeYnTh KM BO3MOXXHOCTh  OCO3HAaHHOI'O  BbIOOpa  MpOQuis
JabHEUIIEero 00y4eHus B CTAPIINUX KIIaccax;

- CcO3JlaeT YCIOBHUA IJisi (POPMUpPOBAHMS HAYYHOT'O MHUPOIOHUMAHUS M PA3BUTH
MBIIIJICHUS yIaIluXcsl.



Pabouast mporpammMa opueHTHpOBaHA HA YICOHUK:

[TopsinkoBbIit ABtop/ ABTtopckuii | HazBanue Kmacc | U3natens
HOMEp y4yeOHMKa B | KOJUIEKTUB yueOHHKa yueOHHKa
denepanbHOM
nepeyHe
1.2.3.25.1 IO.H. MakapsrueB, | AnreOpa 7 MockBa
H.I' . Munmox «ITpocBenienue»
2017
1.2.3.25.2 FO.H. MakapsriueB, | Anredpa 8 Mocksa
H.I'.Munmox «[IpocBemienue»
2018
1.2.3.25.3 IO.H. Makapsrues, | Anrebpa 9 Mocksa
H.I'.MunHuarok «IIpocBemienune»
2018

Ha u3yuenue anre6pbl B OCHOBHOM IIKOJIE OTBOJAUTCS 3 yd4eOHBIX yaca B He-
JIENI0 B TEUEHHE KaXKJI0T0 Tojia o0yueHus, Bcero 323 ypoKoB.

CornacHo denepanbHoMy 0a3uCHOMY y4eOHOMY IUIaHY JJi1 00pa30BaTENbHbIX
yupexaeHuii Poccuiickoii ®enepauru Ha uW3ydeHUE anreOppl Ha CTYIECHH
OCHOBHOT'O 00111er0 00pa3oBaHusi OTBOJAUTCA HEe MeHee 323 4 u3 pacuera 3 4 B
Henemo ¢ 7 o 8 knace, 9 knacce - 34 B 1,2 yerBeptsh, 4 yaca 3,4 4eTBEpTH.

Cornacio yuebHomy miiany MOY «Crenanstackas OOIL» yuyeOHbIX Heenb —

34 (7-9 xnaccax) Bcero 204 4 (7,8 xi1.) u 11949 (9 knacce).

Pacnipenenenue yaeOHOro BpeMEHU MEXAY 3TUMU MpPeAMETaMU NPECTaBICHO

B Ta0JIUIIE.
Kaacc | IIpeamer, paznen Koa-Bo 4. | Koa-Bo | Konr-Bo 4. B
B Ioji HelleJIb | HeIeJH

7 Anrebpa 102 34 3

8 Anrebpa 102 34 3

9 Anrebpa 119 34 3 (1,2 yerBepTh),
4 (3,4 yeTBepTH)

Bcero 323

VYpoBenb 00yueHus — 6a3oBblil. Cpok peanuzanuu 1 rof.

IHJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUA YYEBHOI'O ITPEIMETA

JINYHOCTHBIMHU pe3yJbTaTaMH W3y4deHHs mpeamera «Anredpa» B 7-9
KJ1accax sIBJIIFOTCS CIIEIYIOIME KauecTBa:

— HE3aBUCUMOCTb U KPUTUYHOCTh MBILLIICHHUS;

— BOJISL U HACTOMYMBOCTD B JIOCTHXKEHUH LIEJIH.

CpCI{CTBOM JOCTHIKCHHA 3TUX PC3YJIbTATOB ABJIACTCA:

— CHUCTeMa 3aJlaHUi Y4eOHUKOB,




— TpeACTaBlIICeHHAas B y4eOHMKAaX B SIBHOM BHJI€ OpraHu3alus MaTepuaia Mo
MIPUHITUITY MUHIMAKCA;

— YMEHHE $CHO, TOYHO, TPaMOTHO H3JararTb CBOU MBICIM B YCTHOW U

MACbMEHHON

pedyu, TOHMMaTh  CMBICI  TIOCTABICHHOW  3aJadd,  BBICTPaUBaTh
apryMeHTaluo, MPUBOIUTH

IPUMEPHI M KOHTPIIPUMEPBHI;

— KPUTUYHOCTH MBIILJICHUS, yMEHUE PACIIO3HABATh JIOTUUECKHU HEKOPPEKTHHIE
BBICKA3bIBaHMSI, OTJIMYATh TUTIOTE3Y OT (haKTa;

— MPENCTaBICHUE O MaTeMaTUYeCKOM Hayke Kak cdepe 4YelIoBeUecKoi
JeSITENHbHOCTH, 00 ATamax €€ pa3BUTHSA, O €€ 3HAUYUMOCTH ISl Pa3BUTHS
IUBUJTU3AIINH;

— KPEaTUBHOCTh MBIIUICHUSI, UHUIMATUBA, HAXOJYMBOCTb, AKTUBHOCTH IPHU
pElIeHUH MaTeMaTUYeCKuX 3a/1a4;

— YMEHHE KOHTPOJIMPOBATH MPOIECC U Pe3yibTaT y4eOHOM MaTeMaTH4ecKou
NEesITeNbHOCTH;

— CIOCOOHOCTh K AMOLIMOHAJIBHOMY BOCHPUSTHIO MAaTEMAaTUYECKUX OOBEKTOB,
3a71a4, PEIUICHUM, PACCYKICHUMN

— HCIOJb30BAaHUE COBOKYIMHOCTH TEXHOJIOIHI, OpPUEHTUPOBAHHBIX HA Pa3BUTHE
CaMOCTOSITEJIbBHOCTHU M  KPUTHUYHOCTH MBIIUICHHUS: TEXHOJOTUS CUCTEMHO-
JESITEbHOCTHOTO TIO/IX0/1a B 00Y4EHUH, TEXHOJIOT S OLICHUBAHU .

MeTtanpeaiMeTHBIMU PE3yJIbTaTAMU H3YyUEHHS Kypca «AnreOpa» sBISETCS
dbopMupoBaHuEe yHUBEPCAIbHBIX YueOHbIX nercTBuii (Y'Y /).

Pezynamusnvie YY/I.

— CaMOCTOSITENBHO 0OHapyscusams U popmyauposams MpoOJIEMy B KIIACCHON
Y MHIUBHIyaIbHON yueOHON AesITeTbHOCTH;

— @bl0BUcAMb BEPCUM PEILICHUS MPOOJIeMbI, OCO3HABATh KOHEYHBIN pe3yJbTar,
BBIOMpATh CpPEJCTBA JOCTHKEHUS 1ETU W3 TPEJIOKEHHBIX WM HMX HCKaTh
CaMOCTOSITEIILHO;

— cocmagnams (MHIUBUIYAIbHO WM B TPYIIE) IUIAH PELIeHUS MPOOJIeMbI
(BBIMOJTHEHUSI TIPOEKTA);

— noobupams K Kaxaou mnpobieMe (3amaye) aAeKBaTHYIO €l TEOPEeTHUYECKYIO
MOJIEIIb;

— paboTasi Mo NpPeJIOKEHHOMY WIH CaMOCTOATEIBHO COCTaBJIECHHOMY IUIAHY,
UCnOIb306amb HAPAYy ¢ OCHOBHBIMU M JIONOJHUTENbHBIE CPENCTBA (CIpaBOYHAs
JUTEpaTypa, CIOKHbIE MPUOOPHI, KOMIIBIOTED);

— NJIaHupo8ams CBOXO MHIMBUAYaIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

— pabomamp 1O CAaMOCTOSITEIbHO COCTABICHHOMY IUIaHY, CBEPSSICh C HUM H C
b0  JIEATENbHOCTH, HWCIpaBisis OMMOKH, UCIHOJB3YSd CaMOCTOSTEIHHO
noao0paHHbIe cpecTBa (B ToM uncie u MHTepHeT);

— CBOOOJHO HO.306amMbCs  BBHIPAOOTAHHBIMH ~ KPUTEPUSIMU  OLICHKU |
CaMOOILICHKH, UCXOJS M3 LEIU UM UMEIOIIMNXCS KPUTEPHUEB, pa3indasi pe3ysbTar U
CITOCOOBI JICHCTBU;

— B XOJI€ MIPEJICTaBICHUS IPOEKTA 0a8amb OYeHK) €To pe3ybTaTaMm;




— CaMOCTOATENLHO 0CO3Ha6ame TPUYUHBI CBOErO YyCIieXa WIM Heycrexa u
HaxOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYyalluU HEYCIIeXa,;

— YmMemb OyeHumsv CTENEHb YCIEIIHOCTH CBOEM  WHIUBHUAYyaJIbHOU
o0pa3oBaTeIbHON JIEATEIHbHOCTH;

— dasamb OYeHK) CBOMM JIMYHOCTHBIM KauecTBaM U 4epTaM XapakTepa («KakoB
s1»), ONPEACNIATh HAIPABJICHUS CBOETO PA3BUTHUS («KAKUM I XOUY CTAThy, «UYTO MHE
JUTSL 3TOTO HAA0 CHETIaThy).

Cpeocmeom opmuposanus peryasaTuBHbIX Y VY ][ ciayxar TeXHOJOTHsS
CHUCTEMHO-AESATEIbHOCTHOI'O MOJX0/Ia Ha 3Tale HM3y4yeHHs] HOBOrO Marepuana u
TEXHOJIOTHS OIlEHUBaHUsI 00Pa30BaTEIbHBIX JTOCTHKEHUH (y4eOHBIX YCIIEXOB).

Ilo3nasamenvuvie YY/I:

7-9-11 knaccwt

— AHAIU3UPOBAMb, CPABHUBAMD, Kiaccuguyuposams u 0600wams GHakThl U
SIBJICHUS,

— ocyujecmsnsims CpaBHEHHE, CEPUAIIUIO U KIACCU(PHUKAINIO, CAMOCTOATEIHHO
BbIOMpAsi OCHOBAHUS U KPUTEPUU JJIsI YKa3aHHBIX JOTMYECKUX OIepalfii; CTpOUTD
KJIACCU(DUKAITUIO IMTYTEM JUXOTOMHUYECKOTO JeJCHUS (Ha OCHOBE OTPHUIIAHUSA);

— cmpoumb  JIOTHYECKHM OOOCHOBAaHHOE  pPAaCCyKIEHHUE, BKIOYAIOLIEE
YCTAHOBJIEHUE TPUUYUHHO-CIICICTBEHHBIX CBS3EH;

— c030a6amb MAaTEMATUYECKUE MOJEIIN;

— COCTaBJISITh TE3UCHI, Pa3IMYHbIC BHUJBI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.II.).
[IpeoGpazoBbiBaTh MHGOPMALMIO U3 OJHOTO BUJA B Jpyrou (Tabmuily B TEKCT,
auarpaMmy | 1mp.);

— 8bIYUMbBIBAMb BCE YPOBHU TEKCTOBON MH(MOpMAIIHH.

— ymemb onpeodensimb BO3MOXKHBIE HCTOYHUKA HEOOXOAMMBIX CBEJICHUM,
MPOU3BOJUTH MOUCK (hOpMAIIMU, AaHAIIU3UPOBATH U OIIEHUBATh €€ JOCTOBEPHOCTb.

— MOHMMAas MO3UIHUIO APYroro 4esjJoBEKa, pa3iuiams B €ro peud: MHEHUE
(TOUKy 3peHHsi), I0Ka3aTelbCTBO (apryMeHThl), (PaKThl; THIOTE3bl, AKCUOMBI,
Teopur. J[Jis 3TOro CamMOCTOATENIHHO HCIOJIb30BaTh Pa3IMYHbIC BHUILI UYTCHUS
(u3yyarolee, IPOCMOTPOBOE, O3HAKOMUTEIBHOE, IOMCKOBOE), PUEMBI CITYIIIAHUS.

— caMoOMy c030a6amb UCTOYHUKH WH(OpPMAIMU pa3HOro TUMNA U JUIsl Pa3HbIX
ayIuToOpuid, co0It01aTh NHHOPMALIMOHHYIO TUTUEHY U TIpaBUiia HHGOPMALMOHHOM
0e30I1acHOCTH;

— yMemb UCNOb3068aMb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTHUHU
KaK WHCTPYMEHT IS JTOCTMDKCHHS CBOMX IICJICH. YMETh BBHIOMPATH aJCKBATHBIC
3a/lau€ UHCTPYMEHTAJIbHBIC MPOrPaMMHO-allllapaTHbIE CPEICTBA U CEPBUCHI.

Cpeocmeom gopmuposanus T0O3HABaTeIbHBIX Y VY] cioyxar ydeOHbIN
Marepual U Mpex/ie BCEro NpoAyKTUBHbBIC 3aJaHUs yYeOHUKaA.

— Hcnonb3oBanue MaTeMaTUYECKUX 3HAHUW JUISI PEUICHUS Pa3IMYHBIX
MaTeMaTUYECKHX 3a/1a4 U OLIEHKU MOJTYYEHHBIX PE3yJIbTaTOB.

—  COBOKYNMHOCTH ~ YMEHUW IO  WCHOJB30BAHHMIO  JOKA3aTEJIbHOMN
MaTEMaTUYECKON PEUH.

— COBOKYIMHOCTh yMEHHH MO pabore ¢ uHbOpMaluei, B TOM YHUCIE H C
Pa3TUYHBIMU MaTEMATUUYECKUMH TEKCTaMMU.




— VYMeHHS WUCIONb30BaTh MATEMaTUYECKUE CpPEACTBA ISl M3YYEHUA U
OMUCaHUS peabHbIX MPOIECCOB U SIBJICHUM.

— He3aBUCHMOCTh M KpUTHYHOCTD MBIILICHHUS.

— Bosis 1 HaCTOMYHMBOCTH B JOCTH>KEHUU LIEIIH.

Kommynuxamuenwvie YY/I:

7-9-i1 kKnaccwt

— CaMOCTOSITEIBHO Op2aHu306vl6ams Y4eOHOE B3aUMOJCHCTBUE B TpYIIE
(ompenensTh 00IIKE eI, T0TOBAPUBATHCS APYT C APYTOM U T.11.);

— OTCTauBas CBOIO TOUKY 3PEHUS, NpUBOOUmMb apymMeHmol, TIOATBEPKIAL UX
dakramu;

— B IUCKYCCHUH yMemb 8bl08UHYNb KOHTPAPTYMEHTHI;

— YYUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHUIO, C JOCTOMHCTBOM
npu3Hagams OMKMOOYHOCTh CBOETO MHEHHUS (€CIM OHO TaKOBO) M KOPPEKTUPOBATH
€ero;

— TIOHUMAsl TO3UIUI0 JPYroro, paziuyams B €ro pedyu: MHEHUE (TOUYKY
3peHus), 10Ka3aTEIbCTBO (APTYMEHTHI), (DAKTHI; TUIIOTE3bl, AKCUOMBI, TEOPUU;

— yMemb B3TJSHYTH HAa CUTYallMI0 C WHOW MO3UIUU U 00208aApU8aAmvCsi C
JIFOJIbMU UHBIX TIO3ULIHM.

Cpeocmeom ¢opmuposanus KOMMYHUKATHBHBIX Y Y]l cioyXaT TEXHOIOTHUs
npoOieMHOro OOy4eHMs, OpraHu3alus padoTbl B MaJbIX TpyMNNax, TaKxKe
UCIIOJIb30BAHUE HA YPOKAX TEXHOJOTHHM JHYHOCTHO - OPHUEHTHPOBAHHOIO U
CUCTEMHO-JIESTETbHOCTHOT'O 00 yUEHUSI.

IIpeamMeTHBIMH pe3yJbTaTaMM H3YUYCHUS MpeaMeTa «AJredpay SBISIOTCA
CJIEIYIOIINE YMEHUSI.

7-i kJaace.

Hcnonvzoeame mpu pelICHUH MaTEMAaTUUECKUX 3ajJad, WX OOOCHOBaHUU U
MPOBEPKE HAWJICHHOTO PEUICHHS 3HAHUE O

e HaTypaJIbHBIX, IEJBIX, PAIIMOHATIBHBIX, UPPAIIMOHATBHBIX, JEHCTBUTEIBLHBIX

Yyucax;
e CTENEHU C HATYPAJIbHBIMU MOKA3aTEISIMU U UX CBOMCTBAX;
e OJHOWIECHAX U MMPAaBUJIAX JECHCTBHI C HUMH;
e MHOTOYIEHaX M MpaBUiIaxX JECUCTBUI C HUMU;
o (opmynax COKpanmEHHOTO YMHOXKEHUS;
e TOXIECTBAX; METONAX JOKA3aTEIbCTBA TOKIECTB;
e JIMHEWHBIX YPABHEHHUSX C OJTHOM HEU3BECTHOM U METO/AX UX PEIICHHUS;
e CHCTEMax JIBYX JIMHEHHBIX ypaBHEHUN C JBYMsS HEH3BECTHBIMU M METOJaX
WX PEILICHHUS.

e Bwinonnsme neficTBUS ¢ OJHOUWICHAMU M MHOTOUJICHAMU;

e )3Haséamb B BBIPOKECHUSIX (POPMYIBI COKPAIEHHOTO YMHOXEHUS H
MPUMEHSITh UX;

e PACKIAObIBAMb MHOTOUJICHBI HA MHOXKUTEIIH;

e BLINOJIHAMbL TOXKICCTBEHHBIC MPEOOPa30BaHUs I1EJIBIX alre0pandyecKux
BBIPAKEHU;

e 00Ka3bl8amMb TMPOCTEUIIINE TOXKIECTBA;

e HAXOOUMb YHUCIIO COYETAHUI U YUCIIO Pa3MEIECHU;




peuwiams TUHENHBIE YPABHEHUS C OJHOW HEU3BECTHOM;

peuiams CUCTEMBI JIBYX JMHEWHBIX YPAaBHEHHUW C JBYMSI HEU3BECTHBIMHU
METOIOM TOJICTAHOBKH M METOJIOM aJIreOpandecKoro CiI0KEeHUS;

peuiams TEKCTOBBIE 33]a4U C TTIOMOIIBIO JJUHEHHBIX YPABHEHUN U CUCTEM;
HAaxoO0umy PEIICHUS «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a71a4, B KOTOPBIX
VCTOJIb3YIOTCSI MATEMATUYECKHUE CPEJCTBA;

co3zdasamb NPOAYKT (PE3yJbTAT MPOESKTHOU NESITEIbHOCTH), ISl U3YYEHUS U
OMMUCAHUSI KOTOPOT'0 UCIIOIb3YIOTCSI MATEMATUUYECKUE CPEACTBA.

8- ki1ace
Ucnonvzosams Tpu pelIeHUW MaTeMaTUYECKUX 3ajady, WX OOOCHOBaHUU W
IIPOBEPKE HAWICHHOTO PEIICHUSI 3HAHUE O:

anreOpandeckou 1podu; OCHOBHOM CBOKMCTBE JIpOOH;
paBWIax ACHCTBUM ¢ aredpandyeckKuMu Apoosimu;
CTETEHSX C METBIMH MOKA3aTESIMU U UX CBOWCTBAX;
CTaHapTHOM BUJIC YHCIIA;

y=x2 Yy =kx+b yzi
G yHKIUAX , HX X cBOMCTBax U rpaduKax;

HNOHATHUU KBaJIPaTHOI'O KOPHS U apu(PMETUIECKOTO KBAAPATHOI'O KOPHS;
CBOMCTBaX apu(PMETHUECKUX KBAAPATHBIX KOPHEW;

Gynkumun v =+x € colicTBax u rpauKe;

(dopMyIe 11 KOpHEW KBAJpaTHOIO YPABHEHUS;

TeopeMe Buera 1151 mpuBe1€HHOro U 0011IEr0 KBAAPATHOI'O YPABHEHNUS,
OCHOBHBIX METO/AX pEIICHUs LENbIX PAalUOHAIBHBIX YpaBHEHHUIl: METone
pa3’oKEeHNs HA MHOXKUTEIH U METOZE 3aMEHbI HEU3BECTHOM;

METOJIE pelIeHUs JPOOHBIX PAllMOHAIBHBIX YPaBHEHUMH;

OCHOBHBIX METOZaX PElIeHUs] CUCTEM PallMOHAIBHBIX YpaBHEHUH.
Cokpawams anredpandeckue apoou;

8bINOIHAMb ApU(PMETUYECKUE AEUCTBUA ¢ AreOpaniyecKuMH IpoOsiMu;
UCNOIb306amMb CBOMCTBA CTENEHEH C LEJIbIMHU MOKA3aTEJSIMU NP PELIEHUU
3azay;

3anucviéams YUCIA B CTAHJAPTHOM BHJIE;

8bINOIHAMb TOXKECTBEHHBIE MPEe0Opa30BaHMS PAlUOHATBHBIX BRIPAXKEHUN;

cmpoums Tpapuku QYHKIIUA U WCIIOJIb30BaTH ¥X CBOMCTBA NP PEIICHUU
3a1ad4;

ebluuUCIAMb APUPMETUIECKUE KBAAPATHBIE KOPHU;

npumeHsms CBOMCTBA apu(PMETUUYECKUX KBAJIPATHBIX KOPHEW MpU perieHUun
3a1ad4;

cmpoums rpapux ¥ =+x (YHKIME HCIIONB30BAaTh €ro CBOMCTBA
MIPY PEUICHUM 33]1a4;

peuiams KBaJIpaTHbIE YPABHEHUS;

npumenams TeopemMy Buera npu pemenuu 3anay;



pewiams 1ENble palUMOHAIBHBIE YpPAaBHEHUS METOJIOM pa3JIOKEHUS Ha
MHOKHUTEIN U METOJIOM 3aMEHBI HEM3BECTHOM;

pewamsb NPOOHBIC YPaBHEHUS;

peulams CUCTEMBI PAlMOHAJIBHBIX YPAaBHEHU;

peuiamsb TEKCTOBBIE 3a/J1a4M C TMOMONIBIO KBAJAPAaTHBIX W PALMOHAIBHBIX
YPAaBHEHUU U UX CUCTEM;

Haxooumyp PEIICHUS «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJ71a4, B KOTOPBIX
UCITONIB3YIOTCSl MATEMAaTUYECKHUE CPEJICTBA;

c030a6amyp MPOIYKT (pe3yJIbTaT MPOCKTHOU JAEATEIHHOCTH ), ISl H3YUCHUS U
OMMUCAHUs KOTOPOTO UCIIOIb3YIOTCS MAaTEMAaTUYECKUE CPENICTBA.

9-i kiace
Hcnonvzoeams Tpu pElICHUM MaTEMAaTHYSCKHX 3a7ad, UX OOOCHOBAaHHUHM U
IIPOBEPKE HAWJICHHOT'O PEIICHHS 3HAHUE O

CBOMCTBAaX YHCJIOBBIX HEPABEHCTB;

METO/IaX PEIEHUS JUHEHHBIX HEPABEHCTB;

CBOMCTBaX KBaJpaTUYHON (DYHKITUU;

METO/1ax pPEeUICHUS KBaJIPAaTHBIX HEPABEHCTB;

METO/I€ MUHTEPBAJIOB JIJIsl PELIECHUS pallMOHAIbHBIX HEPABEHCTB;

METOJIax PEUICHUSI CHCTEM HEPABEHCTB;

cBoiictBax M rpaduke y=x" (QYHKUUU IPU HATYPAJILHOM N;
OIIPEICIICHUH U CBOMCTBAaX KOPHEW CTEIEHH N;

CTEMNEHSX C pallMOHAJIbHBIMU IMOKA3aTENsIMU U UX CBOMCTBAX;

OMpEACIICHU W OCHOBHBIX CBONCTBax apu(METUYECKOM MPOrpECCHH;
dopmyie sl HaXOKAEHUSI CyMMBI €€ HECKOJIBKUX MEPBBIX YJICHOB;
ONpENCIICHUM W OCHOBHBIX CBOMCTBAaX TI'€OMETPUYECKON IPOrPECCHH;
dbopMyIe 11 HaX0XKICHHUSI CyMMbI €€ HECKOJIBKUX MEPBBIX YJICHOB;
dbopmyne nnas cymMMbl OECKOHEYHOM TE€OMETPHUUECKOW MPOTPECCHU CO
3HaMeHaTesIeM, MEHBILIUM 110 MOAYJIIO €IUHHULIBI.

Hcnonv306ame CBOICTBA YHCIOBBIX HEPABEHCTB [JIsi IpeoOpa3oBaHUs
HEPABEHCTB;

0oKa3vieams MPOCTENUIINE HEPABEHCTBRA;

peuwiamyp JIMHEWHbIC HEPABEHCTBA,

cmpoums TpaduK KBagpaTUYHOW (PYHKIMH M HCIONb30BaTh €ro mpu
pEIIeHUH 3a/1a4;

peuiams KBaJpaTHbIE HEPABEHCTBA,;

peuiams palliOHAIbHBIE HEPABEHCTBA METOIOM HHTEPBAJIOB;

pewams CUCTEMBI HEPABEHCTB;

cmpoumso rpapux ¥ = X" GyHKIMM TpuU  HaTypalbHOM N U
UCII0JIb30BaTh €r0 MPY PELICHUH 3a/1a4;

HAaxooums KOPHU CTETICHU N,

UCnonb306ams  CBOMCTBA KOPHEW CTENEHHM N TIPU  TOXKJIECTBEHHBIX
peoOpa3oBaHUSX;

HAxoOums 3HAYEHUsI CTEIIEHEN ¢ PallMOHAIbHBIMU ITOKa3aTeNIMH;

pewiamb OCHOBHBIE 3a7aud Ha apU(PMETUYECKYI0 U T€OMETPUYECKYIO
IPOrPECCHH;



e HaxoOums CyMMY OECKOHEYHOM T'€OMETPUYECKON MpOrpeccuu  Cco
3HaMEHAaTeNIeM, MEHBIITUM 110 MOAYJIIO €IUHUIIBI;

e HAXOOUMb PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a71a4, B KOTOPBIX
UCIIOJIB3YIOTCS MATEMaTUYECKHUE CPEJICTBA;

e co30asamb NPOAYKT (PE3ynbTaT MPOEKTHOMN ACSITENLHOCTH), AJI U3yYEHUS U
OMMUCaHUs KOTOPOT'O UCIIOIb3YIOTCS MaTEMAaTUYECKUE CPEICTBA.

COIEPKAHUE YYEBHOI'O INIPEJMETA

Copepxanue  ydeOHOro  mpeameTa  CoOoTBEeTCTByeT — DemepabHOMY
rOCyJJapCTBEHHOMY  00pa30oBaTeIbHOMY  CTaHAApTy  OCHOBHOTO  OOIIETro
o0pazoBaHUs.

B naHHOWM uwacTM mporpaMmbl MPUBEACHO PEKOMEHIAYEMOE PaCHpPEACIICHUE
y4eOHBIX YacoB IO pazjieslaM Kypca, OomnpejiesieHa MocIeI0BaTeIbHOCTh U3YUEHHUS
y4eOHBIX TEM B COOTBETCTBHH C 33/1auaMU 00y4YEHUs.

7 kiaacc. 3 yaca B Hexeao, Bcero 102 yaco. Kourpoabubix pador 10.
ABT. IO.H. Makapbiues
1.Bbipa:xkeHnusi, TO:KaAecTBa, ypaBHeHus (194 )

YucnoBble BbIpaXeHHUsT C HepeMeHHbIMU. [lpocTteiiimue npeobdpa3oBaHUs
BBIDAXKCHHUI. YPAaBHEHUE, KOPECHb YypaBHEHUs. JIMHEWHOE ypaBHEHHUE C OJHOU
NEpEMEHHOM. PelleHne TEeKCTOBBIX 3a7ad4 METOJIOM COCTAaBJICHHUS YpPaBHEHUM.
Craructuyeckne XapakTepUCTUKH.

2. Oynknuu (119)

@yHKIMSA, 00J1acTh onpeaeneHus GyHKUuK. Berancienue 3HaueHnii GQyHKIUU
no ¢opmyne. I'papuk Pynkmuu. [Ipsmas mpomopruoHAILHOCTh U €€ TpaduK.
JIuneitnas ¢pyHkuus u e€ rpaduxk.

3. CreneHb ¢ HATYpPAJIbHBLIM NOKa3aTesaeM (13 yacoB)

CreneHpb ¢ HaTypaJlbHBIM IOKa3aTeseM U ee cBoilcTBa. OgHouneH. OyHkumnu
y=x?, y=x3 1 ux rpaQuKHm.

4. MHoro4sensl (16 yacos)

MuorowieH. CroxxeHue, BBIUMUTAHHE W  yYMHOXXE€HUE MHOIOYJICHOB.
Pa3noxeHne MHOrOWIEHOB HA MHOXKHUTEIH.

5. @opMyJibl COKPaNIEeHHOT0 YMHOKeHus1 (17 yacoB)

®opmynel (a-b)a+b)=a’-b? (atb)2=a’+2ab+b% (atbP=a%+
3a2b + 3a b?x b3 (a £ b) (a®2a b + b?) = a®% b3 Ilpumenenue dopmyn
COKPAILIEHHOIO0 YMHOXKEHUS B MPEe0OPa30BAHUSIX BBIPAKECHHIM.

6. CucreMbl TUHEeHHBIX ypaBHeHuii (16 yacoB)

Cucrema ypaBHeHUH. PemieHune cucteMbl IBYX JIMHEHMHBIX YpaBHEHUW C
IBYMSl TIEPEMEHHBIMM M €ro TIeoMeTpuYecKas uHTeprnperauus. Pemienue
TEKCTOBBIX 3a/1a4 METO/IOM COCTABJICHHSI CUCTEM YPaBHEHUHU.

7. lToBTOopenue (10 yacoB)

8 kiace. 3 yaca B Henenw, Bcero 102 yaca. Kourpoabnsix pador 11.
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ABT. IO.H. Makapbiues

1. Pantuonasnbublie Apodu (23 4)

ParmonanpHas 1po6s. OCHOBHOE CBOMCTBO APOOH, COKpaIlleHUE ApoOeCi.
ToxxaecTBeHHBIC TPe0OPa30BaHUs PAIMOHANBHBIX BhIpakeHHH. DyHkius y = K/X u
ee rpaduk.

2. KBaaparnsblie kopHau (19 1)

[Tonsarue o0 upparmoHabHBIX yuciaax. OOmuMe CBEACHUS O JEHCTBUTEIBHBIX
yucnax. KBaapaTHeiii kopeHb. [loHaTHE 0 HAXOXKIEHUU MPUOITHKEHHOTO 3HaYEHUs
kBajpaTHoro KopHs. CBolictBa KBajmpaTHbIX kopHeil. [IpeoOpazoBanus
BBIP@KCHHIL, COICPXKAINX KBagpaTHbe KopHH. OYHKIMS y = VX, ee CBOMCTBA H
rpaduxk.

3. KBagpaTubie ypaBHeHus (23 4)

KBagparHoe ypaBHeHne. @opmyna KOpPHEN KBaapaTHOIO ypaBHEHHs. PemieHue
paluMoOHANbHBIX ypaBHEHUW. Pemenue 3agay, NOPUBOIAIIMX K KBaJAPAaTHBIM
YPaBHEHHUSIM U MPOCTEHIINM pallMOHATbHBIM YPABHEHUSM.

4. HepaBenctBa (21 4)

HucnoBble HEPABEHCTBA U MX CBOWCTBA. lIoWieHHOE ClOXKEHHME W YMHOKECHUE
YHUCIIOBBIX HEpPaBEHCTB. [lorpemHocTs M TOYHOCTH MpHOIMXKeHus. JInHelHbie
HEPaBEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBL.

5. Ctenensb ¢ meJibIM nmokaszarejieM. (74)

Crenensp ¢ LENIbIM MTOKa3aTeNneM U ee cBoiicTBa. CTaHIapTHBIN BU YUCIA.
6. Di1eMeHTBI CTATHCTUKH ¥ TEOPUH BeposiTHOCTE (44)

HavanbsHble cBeieHust 00 OpraHu3aiy CTaTUCTUYECKUX UCCIEAOBAHUM.
7. IloBTOpEHMe U ccTeMaTH3ALMsI YUeOHOro MaTepuasa (5 4)

9 kaacce. 3 yaca (1,2 yerBepThb) U 4 yaca (3,4 yerBepTh) B Hee 10, Bcero 119
yacoB. Kourpoabubix pador 9. ABT. MakapbiueB

1. Kaagparuunas pynkoms (22 4)

Oyukius. Bospacranne u yObiBaHue QyHkiuu. KBagpaTHbli TpexuJieH.
PasnoxeHnure KBaJpaTHOrO TPEXWIeHa Ha MHOKUTeIU. DyHkuus y = a x 2 +6x + ¢,
ee cBoiictBa u rpaduk. IIpocreiimue mnpeodbpazoBanus TpaduKoB GYHKIIUH.
Oynkiusa y = x "u ee cBoiictBa. KopeHb N — cTeneHu u ero cBoiictBa. CBOMCTBA
CTEIIEHU C PALlMOHAJIBLHBIM II0KA3aTEJIEM.

2. YpaBHeHHS] M1 HEPABEHCTBA ¢ 0HOI nepeMeHHo (14 1)

[lenoe ypaBHeHHE W €ro KOpHU. PelieHue ypaBHEHUH C TOMOIIBIO HOBOU
IIEpEMEHHON. PenieHne HEpaBeHCTB BTOPOM CTENEHH C OJHOW NEPEMEHHOM.
Peuienne HepaBeHCTB METOIOM UHTEPBAJIOB.

3. YpaBHeHMsI M HEPABEHCTBA ¢ AByMsl nepeMeHHbIMU (19 4)

VYpaBHeHuUE ¢ IByMs MEpEMEHHBIMU U ero rpaduk. I'paduueckuii crnocod pereHus
CUCTEM YypaBHeHUU. PemieHue cucrem ypaBHEHUW BTOpOW CTENEHU CIOCOOOM
NOJICTAHOBKM M CIOCOOOM clokeHud. PelieHune 3amady ¢ MOMOIIBIO CHCTEM
YPaBHEHUU BTOPOU cTeneHu. HepaBeHCTBA ¢ 1BYMS IEPEMEHHBIMU U UX CUCTEMBL.
4. ApudpmeTnueckas u reoMerpudeckas nporpeccuu (17 4)

OnpeneneHue apupMETHYECKON U reoMeTpudeckor mporpeccuit. dopmynbl N —
YJIEHA U CYMMBI N TIEPBBIX YIECHOB 3TUX MPOI'PECCHM.
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5. DjieMeHTbl KOMOUHATOPUKHU U Teopuu BepossiTHOCTH (174)

[Ipumepsl koMOuHaTOpHBIX 3anay. llepecranoBku. Pasmemenus. CoueraHusl.
OTHOcuTENBbHAs YacToTa CIy4ailHOro coObITHs. BeposaTHOCTH PaBHOBO3MOXKHBIX
COOBITUH.

6. IloBTopenue (30 4)

IIpeobpazoBanue anreOpanvuecKuX BbIpAKEHUH. PelmieHne menbix u  aIpoOHBIX
YPaBHEHHI W HEPaBEHCTB. PellleHne cucTeM ypaBHEHUW W HEPABEHCTB. PerreHwne
HEpPaBEHCTB BTOpoM creneHu. CHCTEMBI HEPaBEHCTB BTOPOM  CTENEHMU.
Apudmernueckuil KBaapaTHbIA KopeHb CTENeHb ¢ pallMOHaJbHBIM MOKa3aTeseM.
Apudmernueckass U reoMerpuueckas nporpeccuu. DyHKUMM W HUX TpapuKH.
Pemienue ypaBHEHUI M CUCTEM ypaBHEHMM rpaduueckuM crocodbom. Perrenue
TEKCTOBBIX 3a/1a4.

TEMATHYECKOE IINTAHUPOBAHMUE.

Ne HasBanue pasjgeiia KoauvecrBo | KoHTpoabHbie
n/n 4acoB padoThI
7 kiaacc
1 | BelpaxxeHusi, TOXKIECTBA, 19 2
ypaBHEHHUS.
2 | OyHKIUU. 11 1
3 | Crenenb ¢ HATYpaIbHBIM 13 1
MIOKa3aTelIeM.
4 | MHOro4JeHsl. 16 2
5 | ®opMyJbl COKpPAIEHHOT O 17 2
YMHOKCHHSI.
6 | Cucrembl IMHEWHBIX ypaBHEHUH. 16 1
7 | [loBTOpeHue U cucreMaTu3anus 10 1
y4eOHOro MaTepuala.
Bcero 102 10
8 ki1ace
1 | PanuonanbHbIC APOOH. 23 2
2 | KBagpatHbie KOpHH. 19 2
3 | KBagparubie ypaBHEHUSI. 23 2
4 | HepaBencrna. 21 2
5 | CreneHb c 11eJIbIM TIOKA3aTENIEM. 7 1
6 | DJIeMEHTBl CTAaTUCTUKH U TEOPHH 4 1
BEPOSITHOCTEH.
7 | IloBTOpeHME U cUCTEMaTU3AIUS 5 1
y4yeOHOro MaTepuala.
Bcero 102 11
9 knacc
1 | KBagpatuunas GyHKIus 22 2
2 | YpaBHEHHUS M HEpaBEHCTBA C OHOU 14 1
1epeMEeHHOU
3 | YpaBHeHUS U HEpaBEHCTBA C JABYMS 19 1
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ICPpEMCHHBIMHA

Apudpmernueckas u 17 2
reoMeTpUYecKas IPOrPECCHH

DJIEeMEHTbl ~ KOMOWMHATOPUKH  H 17 1
TEOPUU BEPOSITHOCTH

[ToBTOpeHue kypca 7-9 kiaccos 30 2
Bcero 119 9
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