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AHHOTANUA K padoueil mporpamme «AJjredopa 9 kiaace»
[osicunTeNbHASA 3aMIMCKA

Pabouas nporpamma cocTaBiieHa Ha OCHOBE CJEAYIOIINX HOPMATUBHO-TIPABOBBIX
JIOKYMEHTOB:

aBTOPCKOM IIporpaMMbl TpeIMETHOM TuHUU cucTeMbl Y MK «Anroputm ycmexay 1o
anredpe 7-9 xnaccoB A.I'. Mepaisik, B.b. Ilononckuii, M.C. Slkup, B COOTBETCTBUU C
TpeOOBaHUSAMHM K pe3yIbTaTaM OCBOSHHUS OCHOBHOM oOpaszoBaTenbHOUM mporpamMmmel MKOY
«COII Ne24» c.borycnasel 1 HalpaBjieHa Ha JOCTHKEHUE YUAIIUMUCS JIMYHOCTHBIX,
MeTaInpeIMETHBIX U MPEIMETHBIX PE3yJIbTATOB MO ajareodpe.

Hean u 3agaum u3yveHusi yueOHoOro npeamera «Ajaredpa»

eJb10 IKOJBHOT0 MATEMATHYECKOIO0 (aJIredpan4eckoro) o0pa3oBaHus siBJIsIETCH:
* Pa3BUTHE JJOTUUECKOTO U KPUTUUECKOTO MBIIIJICHUS, KYJIbTYpPhI PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIICPHUMEHTY;,

* hopMupoOBaHKE Y yJaIUXCs HHTEIIEKTYaTbHON YECTHOCTH M OOBEKTHBHOCTH,
CIIOCOOHOCTH K MPEO0JICHUIO MBICIIUTEIIbHBIX CTEPEOTHUIIOB,

BBITEKAIOIINX U3 OOBIJICHHOIO OITBITA;

* BOCIIUTaHUE KauyeCTB JIMYHOCTH, 00SCIIEUNBAIONINX COMMATIBHYIO MOOUIIBEHOCTb,
CIIOCOOHOCTD NMPUHHUMATH CAMOCTOSTEIIbHBIC PEIIICHUS;

* opMupoOBaHNE KAYECTB MBIIIICHHS, HEOOXOAUMBIX JJISI a/IallTAlliH B COBPEMEHHOM
nH(pOpMaIIMOHHOM OOIIECTBE;

* pa3BUTHE MHTEpPECa K MATEMAaTHISCKOMY TBOPUYECTBY M MAaTEMAaTHICCKUX CITOCOOHOCTEH.
* popMHpOBaHKE MPECTABICHUN O MaTeMaTHKE KaK YaCTH O0IEeYeT0BEYECKON KYIbTYpPHI,
0 3HAYMMOCTH MaTEMAaTUKHU B PA3BUTUU IIUBWIN3AIIUU U
COBPEMEHHOTO O0IIEeCTBa;

* pa3BUTHE MPEACTABICHUN 0 MaTEMAaTHKE KaK (hOpMe ONMHMCAHUS U METOEC TIO3HAHUS
JeHCTBUTENIBHOCTH, CO3/IaHUE YCIOBUH 1711 PUOOpETEHUS
MEePBOHAYAILHOTO OIbITa MATEMATHYECKOTO MOJACITUPOBAHUSI;

* hopMupoBaHHE OOITUX CITOCOOOB MHTEIUICKTYAIBHOM JIEITEIbHOCTH, XapaKTePHBIX TS
MaTEMAaTHUKHU U SBJISIONINXCS OCHOBOM IMO3HABATEILHOM
KYJbTYpPbl, 3HAYUMOM JIJIs1 pa3IMYHBIX Cep YeT0BEUECKON AESITEIbHOCTH.

* OBJIaJICHUE MaTEeMaTHICCKUMH 3HAHUSIMU U YMEHUSMH, HEOOXOIUMBIMHU JIJIS
MIPOJIOJKEHUST OOYUCHHUSI B CTAPIICH MITKOJIEC UITU MHBIX

00111e00pa30BaTEIbHBIX YUPEIKICHUIX, U3YUEHUS CMEXKHBIX JUCITUTIIINH, TPUMEHEHHUS B
MMOBCEIHEBHOM KU3HU;

* co3nanue GyHIaMeHTa JJIT MAaTEeMaTHIECKOTO pa3BUTHUS, POPMUPOBAHUS MEXAHU3MOB
MBIIUICHHS], XapaKTEPHBIX I MaTeMaTHIECKON
JIESITETLHOCTH.
3agaum u3ydyeHus aJaredOpbl B OCHOBHOM 1IKOJIE:

- chopMupOBaTH MPAKTUYCCKUE HABBIKU BBITIOJTHEHHS YCTHBIX, TUChbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYUCICHUHN, PA3BUTh BEIYUCIUTEIbHYIO

KyJIbTYypY;

- OBJIQJIETh CUMBOJIMYECKHUM SI3bIKOM alIreOphl, BIpaboTaTh GopMaIbHO-ONIEPATUBHBIC
anreOpandecKue YMEHHsI M1 HAyYUThCS MPUMEHSTh UX K

pEIIeHUI0 MaTeMaTHIECKUX U HEMAaTeMaTHIECKUX 3a/1ay;

- U3y4YUTh CBOMCTBA M TPaPUKU MIEMEHTAPHBIX (YHKIINN, HAYYUTHCS UCIIOJIb30BATh
GyHKIIMOHAIBHO-TpadUIECKUE TTPEICTABIICHUS JIS



ONMCAHUs U aHalIM3a PEeaIbHbIX 3aBUCUMOCTEH;

- pa3BUTH JJOTUYECKOE MBIIIUICHUE U PeUb — YMEHUS JIOTHUYECKH 0OOCHOBBIBATh
CYXKJICHUSI, MPOBOJUTH HECTIOKHBIE CUCTEMATU3ALINH, IPUBOIUTH IPUMEPHI
KOHTPIIPUMEPBI, UCTIOIB30BaTh PA3IUUYHBIC A3bIKU MATEMATUKH (CJIOBECHBIH,
CUMBOJINYECKUH, TpadUuecKuil) A WUTIOCTPALIMU, HHTEPIIPETALIUH, apTyMEHTAIUN 1
JIOKA3aTelIbCTBA;

- c(OpMHPOBATH MPEICTABICHUS 00 U3YyYaEMbIX MOHITHUSIX U METOJIaX KaK BaKHEUIINX
CpeIcTBaX MaTeMaTUYECKOr0 MOJEIUPOBAHUS PEabHBIX

IIPOLIECCOB U SIBJICHUM.

Onuncanue mecta yueOHOro npeamera ""Asnreopa' B yueOHOM IUIaHe:
VYueonsiit mman MKOY «COII Ne24y c.borycnasen mpemycmaTpuBaeT B 9 kiacce
n3ydeHue anreopnl B oobeme 102 gaca B roj, 3 yaca B HEJIEIIO.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NpeMeTHbIEe pPe3yJIbTAThl 0CBOCHHUS Y4eOHOI 0
npeamera «AJjaredpa»:

JINYHOCTHBIE Pe3yJIbTATHI:

1) BOCIIUTaHUE POCCUMCKON IPakIaHCKOM MACHTUYHOCTH: NaTPUOTU3MA, YBAKEHHUS K
OtedecTBY, OCO3HAHUA BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIIEHUE K YUEHHUIO, TOTOBHOCTh U CLIOCOOHOCTH 00y4aroImxcs K
CaMOpa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTUBALIUU K O0YUYEHUIO U MTO3HAHUIO;

3) OCO3HaHHBIN BBIOOP M MOCTPOCHUE JajJbHEeHIIeH HHIUBUAYAIBHON TPaeKTOPHH
oOpa3oBaHus Ha 6a3e OPUESHTHUPOBKH B MHpe Tpodeccuii u mpodhecCuoHATbHBIX
MPEANOYTEHUN ¢ yUETOM YCTOMUMBBIX MO3HABATENbHBIX HHTEPECOB, a TAKKE HA OCHOBE
(GbopMHUpOBaHUS YBAKUTEIBHOTO OTHOILICHHUS K TPYly, PA3BUTHE OIBITA Y4aCTUS B
COLIMAJIBHO 3HAYUMOM TPYIE;

4) YMEHHE KOHTPOJIMPOBAThH MPOIIECC U PE3YNIbTAT YyUeOHOM U MaTEMAaTHYECKOU
NEATEIIbHOCTH;
5) KPUTUYHOCTbH MBIIIJICHNS, UHUIIMATHUBA, HAXOYUBOCTh, aKTUBHOCTH IPU PEILICHUN

MAaTEMAaTHYCCKHX 3aaa4.

MeTanpeaMeTHbIe pe3yJbTaThl H3y4YeHHS AJAre0pbl BKIKYAKT CJeIYy0Iue yMeHUs
U HABBIKH:

1)  yMeHHue CaMOCTOSTEIBHO OMPEICNIATh eI CBOCTO O0YUCHHUS, CTABUTH U
dbopmynupoBaTh AJis ce0s1 HOBbIE 3a/1a4H

B yuaéoe:

. pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH ITO3HABATEIILHOU EATEIIBHOCTH;

. YMEHHE COOTHOCHUTH CBOM JCUCTBUSA C IJIAHUPYEMBIMH PE3yJIbTATAMH,
OCYLIECTBIIATh KOHTPOJIb CBOEH NEATEIbHOCTU

B IIPOLIECCE TOCTUKEHHUS pe3yJIbTaTa:

. OTIPEeNIEIATh CIIOCOOBI IUCTBUI B paMKaXx MPeA0oKEHHBIX YCIOBUH U TpeOOBaHNUIA;
. KOPPEKTUPOBATh CBOU JIEHCTBUS B COOTBETCTBUM C U3MEHSIOUIEHCS CUTYallUEH;
2) YMEHHE OTIPeNeISTh MOHIATHS, CO3/1aBaTh 0O0OOIICHNUS, yCTaHABINBATH aHAJIOTUH,
KJIacCU(pUIIMPOBATH, CAMOCTOSATEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUH IS
KJaccupuKamm;

3) YMEHHME YCTaHABIMBATh IPUUYNHHO-CIEACTBEHHBIE CBA3U, CTPOUTD JIOTUYECKOE

paccyxeHue, yMO3aKkiItoueHue (MHIYKTUBHOE, IEYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh
BBIBOJIBI;



4) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTU UCIOJIb30BAHUS HH(POPMALIMOHHO-
KOMMYHHUKAIITUOHHBIX TEXHOJIOTHIi;

5) NepBOHAYAIbHBIC MPEICTABICHUS 00 UIEAX U O METOJIaX MaTEMAaTUKHU KaK 00
YHUBEPCAJIBHOM $SI3bIKE€ HAYKU U TEXHUKH, O CPEJCTBE MOJICIMPOBAHUS SBJICHUN U
HPOIIECCOB;

6) yYMEHHE BUAECTh MaTEMaTUYECKYIO 3a/1a4y B KOHTEKCTE IPOOJIEMHON CUTYallH B
IPYTUX AUCHMIUIMHAX, B OKPYKAIOIIEH KU3HU; YMEHUE HAXOAUTH B PAa3IMYHBIX
UCTOYHHKAX MHPOPMALINIO, HEOOXOAUMYIO JJIsl pELIeHNUs MaTeMaTUYECKUX IpobiieM, U
NPECTaBIATh €€ B MOHATHOM (popMe, MpUHUMATh PEIlIEHUE B YCIIOBUSAX HEMOJHON WIN
M30BITOYHON, TOUHOM MJIM BEPOATHOCTHOW MH(OpMaIINH;

9) YMEHHUE MOHUMATh U UCIOJIb30BaTh MAaTEMAaTUUECKUE CPEICTBA HATJIAIHOCTH
(rpaduxu, TaOIUIBI, CXEMBI U JIp.) AJIS WILTOCTPALUU, HHTEPIIPETALluH, apTyMEHTallUY;
10)  ymeHwme BBIIBUTAThH TUIIOTE3BI IIPU PEIICHUH 3a7aul, IOHUMATh HEOOXOJMMOCTh UX
MIPOBEPKH;

11)  moHMMaHHE CYITHOCTH QJITOPUTMHUYECKUX MPEANMCAHUN 1 YMEHUE ICHCTBOBATH B
COOTBETCTBUU C NMPEATI0KEHHBIM AJITOPUTMOM.

IIpenmeTHbIe pe3y/bTAThI:
DneMEeHTBI TEOPUU MHOKECTB U MAaTEMaTUYECKOUN JTIOTUKH

. OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSIMH: MHOXECTBO, SJIEMEHT MHOXKECTBA,
MMOJMHOKECTBO, TPUHAIJICKHOCTD;

. 3a/1aBaTh MHO>KECTBA [IEPEYUCICHUEM UX IJIEMEHTOB;

. HAXOJUTh MepecedeHre, 00beTUHEHUE, TOAMHOKECTBO B IPOCTEHIIINX CUTYaIUSX;
. MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI JJ1s1 TOATBEPKICHHUSI CBOUX BBICKA3bIBAHUM.
Yucna

. paroHaIbHOE YUCIIO, apu(PMETUUECKH KBAAPATHBIN KOPEHB;

. OLICHUBATh 3HAUYCHUE KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBHOIO LIEJOT0 YUCA;

. pacmno3HaBaTh pallMOHAIbHbBIE U UPPALUOHAIBHBIE YUCTIA;

. CpaBHMBATH YMUCIIA.

B noBce1HEBHOM KU3HU U IPU U3YYEHHUH IPYTUX IPEIMETOB:

. OLICHUBAThH PE3YJIbTATHl BBIYMCICHHUI TPU PEIICHUH NPAKTUYECKUX 3a/1aY;

. BBITIOJIHATH CPABHEHUE YHCEII B PEATBHBIX CUTyallUsIX;

. COCTaBJISITh YUCIIOBBIE BBIPAKECHUS IPU PEIICHUM ITPAKTUYECKUX 3a/1a4 U 3a7a4 U3

APYTUX y9eOHBIX ITPEIMETOB.

ToxnecTBeHHbIE TPe0Opa30BaHUA

. UCTIOJIB30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOKEHHUS (KBaApaT CyMMBI, KBaJpaT
Pa3HOCTH, PA3HOCTh KBAJIPaTOB) JJI YIPOIICHUS BBIYMCICHUIN 3HAUEHUI BBIPAKEHUN;
. BBITIOJTHSATH HECJIOKHBIE TPE0Opa3oBaHusl IPOOHO-TMHEWHBIX BHIPAXKEHUN U

BBIPA)KCHUH C KBaJAPATHBIMA KOPHSAMM.

B noBcenHeBHOM KU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:

. IIOHUMATh CMBICJ 3alIUCHU YHCJIA B CTAHIApTHOM BHUJIE;

. OTIepHpPOBaTh HAa 0a30BOM YPOBHE MOHATHUEM «CTaHIAPTHAS 3aMUCh YHCIIAy.

YpaBHEHHS U HEPABEHCTBA

. OnepupoBaTh Ha 6a30BOM ypOBHE MOHITHUSMU: PABEHCTBO, YUCIOBOE PABEHCTBO,
YPaBHEHHE, KOPEHb YPaBHEHHUsI, pELLICHUE YPABHEHHUS;

. IIPOBEPSTH CIIPABEUIMBOCTD YUCIIOBBIX PABEHCTB;



. peraTh KBaApaTHbIE YpaBHEHUA 10 (hopMyIie KOpHEH KBaJpaTHOTO YpaBHEHUS;

B noBceHeBHOMN KU3HU U IPU U3YYEHUU IPYTUX IPEIMETOB:

. COCTAaBJIATh U PEILIATh JIMHEHHbIE YPAaBHEHUS IIPH PEILIEHUH 3a/1a4, BO3HUKAIOIINX B
IPYTUX y4eOHBIX MpeaMeTax.

DOyHKIUU

. Haxonuts 3Hauenne QyHKIUU 1O 3aJaHHOMY 3HaUYEHUIO apTyMEHTa;

. HaxOJIUTh 3HAUCHUE apTYMEHTA I10 3aITaHHOMY 3HAYCHHIO (DYHKITUU B HECIIOKHBIX
CUTYyalUsX;

. ONPEAEHATH MOJOKEHUE TOUKH I10 €€ KOOPJANHATAM, KOOPJUHATHI TOYKH IO €€
MOJI0KEHUIO HA KOOPJUHATHOM TIJIOCKOCTH;

. o rpaduKy HaXOUTh 00JIaCTh ONPEACICHHS, MHOKECTBO 3HAUCHUN, HYJIH

GyHKIIUY, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA, IPOMEKYTKH BO3pAaCTaHUs U yObIBaHUS,
HauOOoJbIIee U HAUMEHbIIEEe 3HAUCHUS (PYyHKIUY;

. CTPOUTH rpaduK JIMHCHHON (YHKIINH,

. MIPOBEPSTH, ABJSETCS JIM JaHHBINA rpaduk rpadukoM 3alaHHON PYHKITUU
(JIHEeNHOM, KBaApaTUYHOU, 00paTHOW MPOMOPIIMOHATIBHOCTH);

. OTIpeIeIsTh MPUOIKEHHBIC 3HAYCHUS KOOPAMHAT TOYKHU TepeceueHus TpapuKoB
GhyHKIMI;

B noBceHeBHOM KU3HU U TTPU U3YYEHUU APYTUX MPEIMETOB:

. UCTIOIB30BaTh TPa)MKH PeaTbHBIX MPOILIECCOB W 3aBUCUMOCTEH JIJISl ONIPEICIICHUS

WX CBOWCTB (HAaMOOJBIIINE U HAUMEHBIITNE 3HAYEHUS, IPOMEXKYTKH BO3PACTAHUS U
yObIBaHUSI, 00JIACTH MOJOKUTEIBHBIX U OTPULIATEIHHBIX 3HAYCHHUH U T.11.);

. HCIIOJIH30BaTh CBOMCTBA JTMHEHHON (YHKIIMH U €€ TpadUK P PEIIeHUH 3a71a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

TexcToBBIE 3a1aUN

. Pemath HeCcOXXHBIE CIOKETHBIC 33]]a4 Pa3HbIX TUIIOB HA BCE aprU(METUUECKUE
JICCTBUS,
. CTPOUTH MOJICIb YCIIOBHS 3aJ1a4ud (B BUJIC TAOIHIIBI, CXEMBI, PUCYHKA WIIH

YpaBHEHMs), B KOTOPOM JaHbl 3HAYEHUS JABYX U3 TPEX B3aMMOCBSI3aHHBIX BETUYHH, C
LENbI0 TIOUCKA PEUICHUS 3aa4H;

. OCYILIECTBIISITH CIIOCOO MOKCKA PEIIeHUs 3aa4H, B KOTOPOM PacCyXI€HHE CTPOUTCS
OT yCJIOBUA K TPeOOBaHHIO MITH OT TPEOOBAHUS K YCIOBUIO;

. COCTaBJISITH TUTAH PEIICHUS 3a/1a4H;

. BBIJICJISITh ATAIbI PEIICHUS 331a4H;

. UHTEPIPETUPOBATH BHIYUCIUTENBHBIE PE3YIbTAaThI B 33/1a4€, UCCIE0BATh
MOJTY4YEeHHOE pelIeHUe 3a1a4u;

. pelaTh HeCJIOXKHbIE JJOTHYECKHE 3aa4l METOJIOM PacCyKICHUH.

B noBcenHeBHOM KU3HU U IPHU U3YYECHUU IPYTUX MPEIMETOB:

. BBIJIBUTaTh THIOTE3bI O BOSMOXKHBIX MPEICIbHBIX 3HAYCHUSIX HCKOMBIX B 3aj1aue

BEJIMYMH (AeN1aTh IPUKUIKY).
Hcropus maremMaTuku

® OnuceIBaTh OTACJIbHBIC BIAAOIIUCCA PE3YJIbTAThI, ITIOJTYYCHHBIC B XOI€ Pa3BUTHA
MAaTCMaTHKHN KaK HAYKH,
° 3HAaTb IPUMCPbI MAaTCMATHUYCCKUX OTKpI)ITI/Iﬁ 1 UX aBTOPOB, B CBA3HU C

OTEYECTBEHHON U BCEMUPHON UCTOPUEN;
. IIOHUMATh POJIb MATEMATUKH B pasBuUTHH Poccum.



MeTtoabl MaTeMaTUKHU

. BriOupaTh moaXoAsSIINI U3YYEHHBIN METOT JIJIsl PEIICHUS] U3YYEHHBIX THUIIOB
MaTeMaTHYEeCKUX 3a]1a4;
. [IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B OKPYXKAIOILIEH

JICHCTBUTEIILHOCTH U IMPOU3BCACHHUAX UCKYCCTBA.

CocTaB y4e0HO-MeTOAUYECKOT0 KOMILJIEKTA:
- y4eOHHK J1s 0011e00pa3oBaTeIbHbIX Ki1accoB Aunredpa. 9 kimace. A.I'. Mep3msik, B.b.
[Tonounckuit, M.C. Skup . — M.: Benrana-I'pad, 2018,
- muaaktudeckue martepuaisl, A.I'. Mepsnsk, B.b. Ilononckuii, E.M.Pabunosuy, M.C.
Sxup .
-cOopuuku u nocodus OI'D mo Mmaremartuke



IHosicHuTeALHAA 3aIINCKA.

1. Pabouas mporpamma mo anredpe s 9 kiracca cocTaBiieHa Ha OCHOBE
aBTOPCKOM IPOrpaMMBbl IPEAMETHOW JMHHM cucTeMbl YMK «Anroput™m ycmexa» Io
anredpe 7-9 xmaccoB A.I'. Mepsmsik, B.b. Tlomonckuii, M.C. SIkup, B COOTBETCTBHHU C
TpeOOBaHUAMHU K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa3zoBarenbHO mporpaMmMmel MKOY
«COII No24y c.borycmaBen; u HampaBjieHa Ha JIOCTHKEHUE YUYAIIUMUCS JIUYHOCTHBIX,
MeTanpeIMEeTHBIX U MPEIMETHBIX PEe3yJIbTAaTOB MO ajaredpe.

2. Ucnonszyempik YMK BkitodaeT: ydeOHHMK 1Jis  0OIieoOpa3oBaTeIbHBIX
kiaccoB AureOpa. 9 xiacc. A.I'. Mepansik, B.b. [lononckuit, M.C. Skup . — M.: Benrana-
I'pad, 2018, ngmmakrtuueckme wmarepuansl, A.I. Mepsnsik, B.b. Ilononckuii,
E.M.Pa6bunosuu, M.C. Axup .

3. VYueOnsiit mman MKOY «COIL Ne24»y c.borycnasen mpemxycMmaTpuBaeT B 9
KJ1acce u3ydeHue anreopsl B oobeme 102 gaca B roj1, 3 yaca B HEJEIO.

4. [Inanupyemsbie pe3ynbTaThl OCBOCHHS y4eOHOro mpeamera «Amnredpa» B 9
KJ1acce.

Wzydyenne anreOpel B 9-oM Kilacce OCHOBHOW  IIKOJBI JIa€T BO3MOXKHOCTH
o0Oy4aromuMes JOCTUYb CIEIYIOUINX PE3YJIbTaTOB PA3BUTHSL:

B JUYHOCMHOM HAIIPABJICHHUU!

1) BocmHTaHHWE POCCHICKOHN Tpa)KTaHCKOW MICHTUYHOCTH: MATPUOTH3MA, YBAKCHUS
Kk OTedecTBy, OCO3HaHHS BKJIa/Ja OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MHUPOBOU
HAYKH;

2) OTBETCTBEHHOE OTHONICHHE K Yy4YEHHIO, TOTOBHOCTh UM  CIHOCOOHOCTb
o0y4JaImuxcss K CaMOpa3BUTHIO U caMOOOpAa30BaHUIO HAa OCHOBE MOTHBAIUHU K
00y4EeHUIO U MO3HAHUIO;

3) oco3HaHHBIA BBIOOP M MOCTPOCHHE NajlbHEHICH WHAWBHIYaTbHOW TPACKTOPUU
oOpa3zoBaHusi Ha 0a3e OPUEHTUPOBKH B MuUpe npodeccuil u mpodeccuoHaTbHbIX
NPEANOYTeHUH C y4€TOM YCTOMUYMBBIX MO3HABATEIbHBIX MHTEPECOB, a TaKXke Ha
OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOTO OTHOWICHUS K TPYAY, Pa3BUTHE OIBITA
y4acTHs B COMAIBHO 3HAYMMOM TPY/IE;

4) yMeHHEe KOHTPOJIMPOBATH MPOLECC U pe3yibTaT y4eOHOW M MaTeMaTHYeCKOH
TSI TENbHOCTH;

5) KpUTHYHOCTh MBIIUICHHUS, WHHUIMATHBA, HAXOMYHUBOCTh, AKTHBHOCTh IPH
pelIeHnH  MaTeMaTHYeCKUX 3a1ad.

B MemanpedmemHOM HaIllpaBJICHUU!

1) ymMeHHE CaMOCTOSITENIBHO OIpPENesITh LETH CBOEro oOydYeHHUs, CTaBUTh U
dbopmynupoBath s ceOst HOBBIC 3a7aUu
B yuébe:
* pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MI03HABATEIBHOMN AEATEIBHOCTH;
* yMEHHE COOTHOCHTb CBOM JEHCTBHS C INIAHUPYEMBIMHU pE3yJibTaTaMu,
OCYIIECTBIIATh KOHTPOJIb CBOEH ACATEIBHOCTU
B IIpOLECCE JOCTUKEHHUS pe3yJIbTaTa:
*  ONpEeAeNsATh CIOCOOBI NEHCTBUU B paMKax IMPEIOKEHHBIX YCIOBHH H
TpebOBaHuUI;



2)

3)

4)

5)

6)

9)

*  KOpPPEKTHUpPOBaTh CBOM JIEWCTBUS B COOTBETCTBUU C H3MEHSIOIIEHCS
CUTYyaIlUEH;

YMEHHUE ONpEAENSATh NOHATHS, CO3/1aBaTh 0000UIEHNs, YCTaHABIMBATh aHAJIOTHH,
KJIacCU(UUHUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHUS WU KPUTEPHUH JJIA
KJIaccUUKaLNH;
YMEHUE YCTAHABIUBATh IPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH JIOTMYECKOE
paccyxJeHue, yMO3aKkiItoueHne (MHIYKTHUBHOE, I€IYKTUBHOE M 10 aHAJIOTUHU) U
JIENaTh BBIBOJBI,
pa3BUTHE KOMIIETEHTHOCTH B O0JacTH MCHOJIb30BaHUA HMH(POPMALMOHHO-
KOMMYHHMKaIIHOHHBIX TEXHOJIOTHH;
IIepBOHAYaJIbHbIE MPEJICTABICHUS 00 HAESIX U O METOAaXx MaTeMaTHUKH Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKH M TEXHUKH, O CPEICTBE MOJACIMPOBAHUS ABICHUN U
IIPOLIECCOB;
YMEHHE BUJETh MATEMAaTUYECKYIO 3a/lauyy B KOHTEKCTE MPOOJIEMHON CUTyalluu B
IPYTUX JUCLUIUIMHAX, B OKPYXAOIIEW KU3HU; YMEHUE HAXOJUTh B Pa3IMYHbBIX
UCTOYHUKAX HUHGPOpMALHIO, HEOOXOAMMYIO JUIsl peHIeHHs MaTeMaTHYeCKHX
npoOieM, M MpeACTaBlIATh €€ B MOHATHOM (opMme, NMPUHUMATh PEIICHHUE B
YCIOBUSIX HENOJHOW WM  M30BITOYHOM, TOYHOM WM  BEPOSITHOCTHOU
WHpOpMAIIUH;
yMEHUE IOHHMMaTh W HCHOJb30BaTh MAaTEMATHYECKHE CPEICTBA HAIVISAHOCTH
(rpaduku, TaOAMIBI, CXeMbl W Jp.) I WUIIOCTPAlUU, WHTEpIpETalnH,
apryMeHTalluH;

10) ymeHuWe BBIABUTATH TUIIOTE3bI IPH PEIICHUU 3a7a4M, IOHUMATh HEOOXOIUMOCTh

WX IPOBEPKHU;

11) nmoHMMaHHE CYIIHOCTH AITOPUTMHYECKHX MPEANUCAHUI U YMEHHE JeHCTBOBATH

B COOTBCTCTBHU C IIPCHIIOKCHHBIM aJITOPUTMOM.

B npe()MemHOM HampaBJICHHUM

BbIyCKHUK Hay4uTcsi B 7-9 kjaccax (111 UCHIOJIb30BaHUS B TTOBCEIHEBHOM KU3HU U

oOecredeHusi BO3MOKHOCTH YCIIEIITHOTO MPOIOJKEHUS 00pa3oBaHust HA 06a30BOM YPOBHE)

Inemenmot meopuu mMHoxcecme u mMamemamudeckou 102uKu

OnepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMHU: MHOXECTBO, DJIEMEHT MHOXXECTBA,
IIOJAMHOKECTBO, IPUHAIIEKHOCTD;

3a/1aBaTh MHOYKECTBA MIEPEYUCICHUEM UX DJIEMEHTOB;

HaXOJUTh MepecedeHne, 00beTMHEHNE, TOJMHOKECTBO B IPOCTEHIIINX CUTYALIUSIX;
MIPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI IS MIOATBEPKACHUSA CBOUX BBICKA3BIBAHUM.

B nosceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

HCITIOJB30BAaTh rpa(l)nqecxoe NpeaAcCTaBjICHUC MHOXCCTB [JIA OIIMCAaHHA PCaJIbHBIX

MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a7a4 IPYTUX YUeOHBIX MPEIMETOB.
Yucna

palroHaIbHOE YHUCII0, apU(PMETUUECKUI KBaJAPaTHBIN KOPEHb;

OLICHUBATh 3HAYECHUE KBAJPATHOTO KOPHA U3 MOJIOKUTEIBHOTO LEJIOT0 YUCIA;

pacno3HaBaTh PalMOHAIBHBIE U UPPALIMOHAJIBHBIC YNCIIA;

CpaBHUBATh YUCJIA.

B noseceonesnoii srcusnu u npu uzyuenuu Opyeux npeomemos:.

OLCHUBATDH PC3YyJIbTAThBI BBIYKCJICHUI IIpHU PCIICHUU ITPAKTUYICCKUX 3aaa4,
BBIIIOJIHATH CPABHCHHUEC YHUCCII B PCAJIBHBIX CUTYAlIUAX,



COCTaBJISITh YUCJIOBBIE BBIPAKECHMSI MPHU PEIICHUM MPAKTUYECKUX 3aJad U 3a7ad u3
JIPYTUX y4eOHBIX MPEIMETOB.

Toowcoecmeennvle npeodpazoeanus
UCIIONIb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXEHHUS (KBaJapaT CyMMBI, KBajpaT
Pa3HOCTH, PA3HOCTh KBAJIPATOB) JJI YIPOIICHHS BRIYUCICHUM 3HAUCHUN BBIPAKEHUH;
BBITIOJIHATh ~ HECJIOXKHBIE  MPeoOpa3oBaHUs  APOOHO-JIMHEHHBIX  BBIPAKECHUN U
BBIPQYKEHUH C KBAJPATHBIMU KOPHSIMH.

B noseceonesnoii srcuznu u npu uzyuenuu oOpyeux npeomemos:

MMOHUMAaTh CMBICII 3aIIUCH YUCJa B CTAHAAPTHOM BHJIE;
OmepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUEM «CTaHJAPTHAsS 3alUCh YUCIIaY.

Ypasnenusn u nepasencmea
OnepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSMH: PABEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHUE, KOPECHb YPABHEHUs, PELICHUE YPaBHEHUS,
IIPOBEPSTH CIIPABEIIIMBOCTD YUCIIOBBIX PABEHCTB;
pemaTh KBaJpaTHble ypaBHEHUS MO (popMysie KOpHEN KBaJpaTHOTO YpaBHEHUS;

B nosceonesnoii srcusnu u npu uzyuenuu oOpy2ux npeomemos:

COCTABJIATH U pCIIATh JINHEHHEBIEC YpaBHCHUA IIPpHU PCHICHHUHA 3ada4, BOSHUKAIOIIUX B

JIPYTUX y4eOHBIX MpeaMeTax.

Dynkuyuu
Haxoaute 3HaueHne QyHKIMH [0 3aJaHHOMY 3HAUYEHUIO apryMEHTa;
HaxXOJUTh 3HAYEHHE apryMEHTa MO 3aJaHHOMY 3HAYEHUIO (YHKIUU B HECIOMXKHBIX
CUTYaLUsX;
ONpEAENATh IOJIOKEHUE TOYKM II0 €€ KOOpAMHATaM, KOOpPAMHATHl TOYKH II0 €€
MI0JIOKEHHIO HA KOOPAMHATHOM TUIOCKOCTH;
1o rpaduKy HaXoAUTh O0JACTh OMPENEIICHUs, MHOKECTBO 3HAUYCHUU, HYIH (YHKIUH,
MPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEXKYTKH BO3pACTaHUs U yObIBaHUS, HAUOOJIbIIIEE
Y HauMeEHbIIIee 3HaYeHHs (QyHKINH;
CTpOUTH TpaduK JTUHEHHON PyHKIMH;
MIPOBEPSATH, SABJISAETCS JIM AaHHBIA rpaduk rpapukoMm 3agaHHONW (QyHKUMU (JIMHEWHOM,
KBaJIpATUYHON, OOPATHON MPOMOPIIUOHAIBHOCTH);
OTIpeNeNsITh MPUOMMKEHHBIE 3HAYEHHS KOOPAMHAT TOYKH MEpecedeHHus TIpaduKoB
bynxumii;

B nosceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

MCTIOJB30BaTh IrpaUKH peasbHBIX MPOIECCOB M 3aBUCHUMOCTEH ISl ONpeIesieHus] hX
CBOMCTB (HauOoNblIME W HAUMEHbIIME 3HAYCHUS, NPOMEXKYTKHM BO3pACTAHUS M
yObIBaHUs1, 00JaCTH MOJOXKUTEIBHBIX U OTPULIATEIbHBIX 3HAYSHHH U T.11.);
MCIOJb30BaTh CBOMCTBA JIMHEWHOW (YHKIMH W ee TpaduK NpU pELIeHHH 3ajad U3
APYTUX y9eOHBIX MTPEIMETOB.

Texcmoesvie 3a0auu
PemaTh HecnoXHBIE CIOKETHBIE 3a/Jlauyd pPa3HBIX THUIIOB Ha BCE apUPMETHUYCCKUE
JICUCTBUS;
CTPOUTH MOJIEh YCIIOBHS 3a]1a4uM (B BUJE TAOJIHIIBI, CXEMBI, pUCYHKA WJIU YPABHEHUS ), B
KOTOpPOM JaHbl 3HAYEHHS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHWH, C LEJIbK MOUCKA
pELICHHS 3a/1a4H;



OCYHICCTBIIATD CIIOCO0 MOoMCKa pemcHudA 3aaa41, B KOTOPOM PACCYKACHUC CTPOUTCA OT
YCJIOBHA K Tpe6OBaHI/IIO nin oT Tpe6OBaHI/IH K YCJIOBUIO,

COCTAaBJIATH IVIaH PCIICHUA 3a1a4H,

BBLICIIATH 3TAllbl PCIICHUSA 3a1a1U,

HHTCPIIPCTUPOBATL BBIYUCIINTCIIBHBIC PC3YJIBTATBI B 3a/1a4C, UCCICAO0BATH ITOJTYUCHHOC
PCUICHHUC 3a1a4H,

pemaTb HECIOKHBIC IOTHICCKUC 3a/]a4 MCTOAOM paCCY)KﬂeHHﬁ.

B noseceonesnoii srcuznu u npu uzyuenuu Opyeux npeomemos:

BBIJIBUTATh THUIOTE3bl O BO3MOXKHBIX MpPENENbHBIX 3HAYCHMUSX HMCKOMBIX B 3ajaye
BEJIMYUH (JIeNIaTh MPUKUIKY).

Hcmopusa mamemamuxu
OnuceiBaTh OTACNbHBIEC BBIIAIOIIUECS PE3YNbTAThl, MOJTYYEHHBIE B XOJ€ Pa3BUTHUS
MaTEeMaTUKU KaK HayKH;
3HATh MMPUMEPHl MATEMATHYECKUX OTKPBITHN U UX aBTOPOB, B CBSI3M C OTEYECTBEHHOU U
BCEMUPHOW UCTOPHUEM;
MOHUMATh POJIb MaTeMaTUKU B pa3Butuu Poccum.

Memoowvt mamemamuxu
BeiObupars mnoaxonAmuii M3y4yeHHBIH METOJ JJIs pELIeHUS HW3YYEHHBIX THUIIOB
MaTeMaTUYeCKHX 3aj1ay;
[IpuBOoguTe mNpUMEpPBl MAaTEMATHYECKUX  3aKOHOMEPHOCTEH B  OKPYKarOLIEH
JeMCTBUTENBHOCTH U POU3BEICHUAX UCKYCCTBA.

BbINyCKHMK TOJYYUT BO3MOKHOCTH HAVYUTLCSI B 7-9 kuaaccax (s oOecriedeHus

BO3MOKHOCTH YCHEIIHOTO TMPOJOJKEHUS 00pa3oBaHUs Ha 0a30BOM U YIIyOJICHHOM
YPOBHSIX)

Dnemenmol meopuu MHOHCECHE U MAMEMAMUYECKOU 102UKU
MHOECTBO, XapAKTEPUCTHUKH MHOXECTBA, 3JIEMEHT MHOXECTBA, MyCTOE, KOHEYHOE U
OCCKOHEYHOE MHOYKECTBO, MOJMHOKECTBO, MPHHAICKHOCTh, BKIIOUEHHE, PAaBEHCTBO
MHOKECTB;
M300pakaTh MHOKECTBA U OTHOIIEHHE MHOXECTB C IIOMOIIbIO KPYroB Dilepa;
OTIpeNIeTATh TPUHAIJIC)KHOCTh JJIEMEHTa MHOXKECTBY, OOBEIUHEHUIO M IEPECECUCHUIO
MHOYKECTB;
3a71aBaTh MHOXECTBO C TOMOIILIO IEPEUUCIICHHS JIIEMEHTOB, CJIOBECHOT'O ONMCAHUS;
ONEPUPOBATh MOHATHSMH: BBICKA3bIBAHHE, MCTUHHOCTH W JIOKHOCTH BBICKA3bIBAHMS,
OTPULAHHUE BBICKA3bIBAHWM, OIECpPAllMM HAJ BBICKA3bIBAHHMSMH: W, WIH, HE, YCIOBHBIE
BBICKa3bIBaHUSI (MMIUIUKAIIN);
CTPOMUTH BBICKA3bIBAHMS, OTPUIIAHHS BHICKA3bIBAHUIA.

B nosceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

CTPOUTDH LCTIOYKHU YMO3aKJIIO‘{eHI/II>’I Ha OCHOBC HUCIIOJIb30BAHUS ITPABUJI JIOTUKHU,
HCITI0JB30BaTh MHOXKECTBA, OIICPAllUU C MHOKXCCTBAMHU, UX I‘pa(i)I/I‘l€CKO€ npeacTaBJICHUC
AJIA OIMHUCaHUA PCAJIBHBIX MPOLECCOB U SIBJICHUI.

Yucna
e  OnepupoBarTh TMOHATHUSMH: MHOKECTBO HATYpPAJIbHBIX YKMCEI, MHOXECTBO UEJbIX
YUCEJl, MHOXECTBO PALMOHAJIBHBIX YHCEN, HUPPALMUOHAIBHOE YHUCIO, KBAJAPATHBIN
KOpPEHb, MHOXECTBO JICMCTBUTEIbHBIX YUCET,;



*  BBIIOJHATH OKPYIJIEHHUE PALMOHAJIBHBIX YUCEI C 3aJaHHOM TOYHOCTBIO;
*  CpaBHUBATh PAllMOHAJIbHBIE U UPPALMOHAIBHBIC YHUCIIA;
*  MPEJCTaBIATH PAllMOHATIBLHOE YHCIIO B BUJIE JECATUUHON ApOoOu

B nosceonesnoii sorcusnu u npu uzyuenuu Opyeux npeomemos:

NPUMEHSTH MpaBUjia MPUOIMKEHHBIX BBIUUCICHUN MPU PEIICHUU MPAKTHUYECKUX 3aJ]ad
U pelIeHUH 3a7a4 JPYruX y4eOHbIX MPEeIMETOB;

BBITIOJTHATh CPAaBHEHUE PE3YyJIbTATOB BRIUMUCICHUN MPU PEIICHUU MPAKTUUYECKUX 3aj1ay, B
TOM YHCJIe MPUOIMKEHHBIX BHIYUCICHUH;

COCTaBJISITh U OLIEHUWBATh YKMCIIOBBIE BBIPAXKEHUS MPU PEIICHUU NPAKTUYECKUX 3a7ad U
3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB;

3aMUCHIBATh U OKPYIJISITH YUCIOBBIC 3HAUCHHS PEAbHBIX BEJIMUUH C UCIOIH30BAHHEM
Pa3HBIX CUCTEM U3MEPEHUS.

Toowcoecmeennvle npeodpazosanus
packiaabpIBaTh HA MHOKUTEIN KBAJPATHBIN TPEXUJICH;
BBITIONIHATh  MpeoOpa3oBaHusl JPOOHO-PAIMOHANBHBIX  BBIPAKEHHUI:  COKpallleHue
npoOel, mpuBeaeHue anreOpanyeckux IapoOel K oO0IIeMy 3HAMEHATEeNo, CI0KCHHE,
YMHOXEHUE, JeJeHue anredpandeckux ApooOeil, Bo3BeAeHHE anreOpandeckon 1podu B
HATypalbHYIO U OTPUIIATEILHYIO CTETICHD;
BBITIONTHSATH TPEOOPA30BaHUS BRIPAXKEHUH, COJEPKAIINX KBaAPATHBIE KOPHHU;
BBIICIIATh KBaJpaT CYMMbI WJIM PA3HOCTH JIBYWICHA B BBIPAXKEHUSAX, COJCPIKAIIAX
KBaJIpaTHbIE KOPHHU;
BBITIONTHATH TPEOOPA30BaHUS BRIPAKEHUH, COTEPIKAIIIX MOTYIb.

B nosceonesnoii sorccusnu u npu uzyuenuu Opyeux npeomemos:

BBITIOJTHSATH MPeoOpa30oBaHus alreOpanvdecKuX BRIPAXKCHUN NPH PEUIICHUH 33]1a4 APYTUX
y4eOHBIX TIPEIMETOB.

Ypaenenusn
OnepupoBaTh MOHATUSMH: YpaBHEHUE, KOPEHb YpaBHEHMS, PAaBHOCWIIbHBIC YpaBHEHHS,
00J1aCTh ONpe/Ie/ICHHUs] YPaBHCHUS;
peraTh KBaJapaTHbIC ypaBHEHUS M YpaBHEHHUS, CBOJAUMBIC K KBAJPATHBIM C TTOMOIIBIO
TOX/IECTBEHHBIX MPEOOPA30BaAHMUI;
pemaTh ApoOHO-THHEHHBIC YPaBHEHHS,
peuaTh NpocTeuilne uppaluoHaIbHbIe YPABHEHUS;
peraTh ypaBHEHUS CIIOCOOOM Pa3yIOKEHUs Ha MHOKUTEU U 3aMEHBI IEPEMEHHOI;
pelaTh HEeCJIO0XKHbIE KBAJPATHbIC YPABHEHHUS C MMTAPAMETPOM;
pelaTh HECIOXKHbIE CUCTEMbI TMHEHHBIX YPAaBHEHU C MapaMeTpaMH.

B nosceonesnoii srcuznu u npu uzyuenuu oOpyeux npeomemos:

COCTAaBJATh W pEIIaTh KBaJpaTHbIE YPAaBHEHMS, YpPAaBHEHHUS, K HHUM CBOJSIIHECS,
CHCTEMBI TMHEWHBIX yPaBHEHHM, IPU PELICHUH 3a]1a4 JPYTUX YIEOHBIX MPEAMETOB;
BBINIOJIHATH OLEHKY MpaBAONOAOOUS pe3ylbTaTOB, IMOJIY4YaeMbIX IPU pPELIECHUU
JIMHEWHBIX U KBAJAPATHBIX YPAaBHEHWI U CUCTEM JIMHEHMHBIX YpaBHEHHUW IPU pELICHUU
3a7a4 APYrux y4eOHbBIX MIPEIMETOB;

BBIOMpAaTh COOTBETCTBYIOIIME YPAaBHEHWS, WJIM UX CHUCTEMBI JJs COCTaBJICHUS
MaTEMaTU4YE€CKOW MOJIEIIN 33JaHHON peaylbHON CUTYallMH WU NPUKIIAJHON 3a/1a4;
YMETb HMHTEPIPETUPOBATh IOJYYCHHBIH IPU PEIICHUHM YPABHEHHs, WIM CHCTEMBI
pe3yabpTaT B KOHTEKCTE 3aJaHHOM peabHOM CUTYAIUU WIM NPUKIAJHON 3a0a4H.



Dynkyuu
OnepupoBaTh MNOHATUSAMH: (YHKUMOHAJIbHAs 3aBUCHUMOCTb, (yHKIuUS, rpadukx
¢yHKIMYU, cnocoObl 3agaHus (YHKLIUU, apryMEHT W 3HayeHue (QyHKIUHU, 00JIacThb
ONpE/eNIeHUss W MHOXXECTBO 3HAueHUN (QYHKUMU, HYIW QYHKUHH, HPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
CTPOUTH I'paKU KBaJApaTHUHONW (PyHKIUH, 0OpaTHON MPONOPIUOHATBHOCTH, (PYHKIIUU
BUaa: y = VX ;
uccie0BaTh GYHKIHUIO 110 ee rpaduKy;
HaXOJUTh  MHOXKECTBO  3HAYEHWH, HYyJIW, MPOMEKYTKH  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTHU KBaJIpaTUYHON (QYHKLIUU;

B nosceonesnoii srcuznu u npu uzyuenuu Opyeux npeomemos:

WUTIOCTPUPOBATh C TOMOIIBIO0 I'padrika peasbHYI 3aBUCHUMOCTh WM MPOIECC MO UX
XapaKTEePUCTUKAM;

HCIIOJIb30BaTh CBOMCTBA W TpaduK KBaApaTUYHOW (YHKIUU TMPH PEIICHUU 3a7ad U3
JIPYTUX y4eOHBIX MPEIMETOB.

Hcmopus mamemamuxu
XapakTepu3oBaTh BKJIAJ BBIJAIONIUXCS MATEMATUKOB B Pa3BUTHE MATEMATHKU M HHBIX
Hay4YHBIX 00JIacTeH;
MMOHUMATh POJIb MAaTEMATUKH B pa3BUTHH Poccum.

Memoovt mamemamuku
HUcnonb3ys  W3ydeHHBIE  METOAbI, MPOBOJHWTH  JOKA3aTEIbCTBO,  BBIMOJHATH
ONIPOBEPIKEHHUE;
BBIOMpATh HM3YYECHHBIE METOJbl M HMX KOMOMWHAIIMHU ISl PEHICHHS MaTeMaTUYECKUX
3a/1ay;
WCMOJIb30BATh MAaTEMAaTUYECKHWE 3HAHUS Il ONWCAHUSA 3aKOHOMEPHOCTEW B
OKpY>Karollel AEMCTBUTEIBHOCTH U IPOU3BEIACHUSIX HCKYCCTBA,
MIPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI P PEIICHUHA MaTEMATUYECKHUX 3a]1a4.



Conep:xkanue Kypca ajareopsl 9 kiacca

1. Hepasencmea.

YucioBble HepaBEeHCTBA M MX CBOWCTBA. [lowleHHOE ClIOKEHHME W YMHOYKECHHE
YHCJIOBBIX HEPABEHCTB. JINHENHbIE HEPABEHCTBA C OJTHOM MIEPEMEHHOM U UX CUCTEMBI.

OcHnosénasi  yenb — O3HAKOMHUTH YYAIlMUXCA C NPUMEHEHHE: HEPaBEHCTB IS
OLICHKM 3HAa4Y€HUUN BBIPAKEHUM, BbIpaOOTaTh YMEHHE pellaTh JIMHEWHbIE HEPABEHCTBA C
OJTHOM MepeMeHHON U ux cuctemMbl. CBONCTBA YNCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0asy,
Ha KOTOPOI OCHOBAHO PELICHUE JTMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOU. Teopemsl 0
MOYJIEHHOM CJIOKEHUM M YMHOXXEHUU HEPABEHCTB, HAXOJAUTh IPUMEHEHUE IpuU
BBINIOJIHEHUU TMPOCTEUIINX YHNPa)KHEHUHW Ha OLEHKY BBIPAXKEHUI 10 METOJYy TIpaHuL.
BBogsaTcss moHATHA  aOCOMIOTHOW  NHOTPEHIHOCTH W TOYHOCTH — HPUOJIMKEHHS,
OTHOCUTEJIBHOM  IOTPEHIHOCTH. YMEHHsS NPOBOAWTH JACIAYKTUBHBIE PAaCCYXIACHUS
MOJIy4alOT pPAa3BUTUE KaK MpU JI0KAa3aTebCTBAX YKa3aHHBIX TEOpEeM, TaK U IMpHU
BBINIOJIHEHUY YIIPA)KHEHUI Ha JOKa3aTeIbCTBA HEPABEHCTB.

B cBsA3M ¢ pelieHreM JIMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHO: AAETCS OHITHE
O YHCIIOBBIX IMPOMEXKYTKAX, BBOJATCA COOTBETCTBYIOUIME Ha3BaHUS M 0003HAUYECHUS.
PaccMoTpeHno cucTeM HEpaBeHCTB OJHOM MEPEMEHHOW MpPEeAlIeCTBYET O3HAKOMIIEHUE
yUaIIUXCsl ¢ MOHATUSMU NIepecedeHus: 1 00beJMHEHNS MHOXKECTB.

ITpu pemeHUM HEPaBEHCTB HCIIOJIB3YIOTCS CBOMCTBA PAaBHOCWIBHBIX HEPABEHCTB,
KOTOpBIE Pa3bsICHSIOTCSA HAa KOHKPETHBIX npumepax. Ocoboe BHUMaHHE CIEAYeT YyAETUTh
OTpabOTKE YMEHHS pelar MpoCTeHIe HepaBeHCTBa Buaa ax>Dh, ax<b, ocranHoBHBHINCH
CHeIMalIbHO Ha ciydae, korna a <0.

B oroii Teme paccmaTpuBaeTcs TakKe PpEIIEHHE CHUCTEM JIBYX JIMHEWHBIX
HEPaBEHCTB C OJHOW MEPEeMEHHOW, B YAaCTHOCTH TaKHX, KOTOpbIE 3amucaHbl B BUJE
JIBOMHBIX HEPABEHCTB.

2. Keaopamuunas gpynkuyus.

Oyukuus. CpoiictBa ¢pyHkuuid. KBagpaTHeiii TpexuwieH. Pa3noxeHue KBaJapaTHOro
TpexueHa Ha MHOKHTenn. PyHKIWA y = ax” + bx + ¢, ee cBoiictBa u rpaduk. CreneHHas
hyHKIMS.

OcHogHnasi yenb — pacUIMPUTh CBEIEHUS O CBOWCTBAX (YHKUUN, O3HAKOMUTH
y4aluxcsi co CBOcTBaMU U rpa)uKoM KBajpaTUyHOU pyHKUMU. |

B mnauvane TteMbl cucTeMaTH3UpPYIOTCS cBeaeHHs o (QyHkuusax. IloBropsrorcs
OCHOBHBIC TOHSATHA: (YHKIHMSA, apTyMEHT, 00JacTb ompeaeiaeHus (QYHKIUU, Tpaduk.
JlatoTcsi TOHSATHS O BO3pacTaHUM U YOBIBAaHHUH byHKUIMH, MPOMEKYTKaX
3HAKOIIOCTOSIHCTBA. TeM caMbIM co3jaercs 0a3a JijIsi YCBOCHHS CBOWCTB KBAaJIpAaTUYHOMN
U CTEeNeHHOM (QYHKIMH, a Takxke Ui AajdbHeHmero yriayOneHus (yHKIHMOHAIbHBIX
Mpe/ICTaBICHUN MPU U3YUEHUH Kypca anreOpbl U Hayal aHajau3a.

[TonroToBUTEABHBIM IIATOM K M3YYEHHUIO CBOMCTB KBaJpaTUYHON (DYyHKIHU
ABJIAETCA TaKKE PACCMOTPEHHE BOIPOCA O KBAaJIPATHOM TPEXUJIEHE U €ro KOPHSX,
BBIJICJICHUU KBaJpaTa JBY4YJ€HA M3 KBaJPATHOIO TPEXUWIEHA, PA3JIOKEHWHU KBAJPATHOIO
TpeXuJieHa Ha MHOKUTEIH.

V3yueHne KBaApaTHYHON (yHKIMH HAYMHACTCS C PACCMOTPEHHsST PYHKIMHK y = ax’,
ee CBOMCTB M OCOOEHHOCTEH rpaduka, a Takke IPYIHMX YaCTHBIX BHAOB KBaJIPATUIHON
dyukimn — QyHKIME y = ax” + b, y = a (x - M)°. DT CBEJCHUS HCIIONB3YIOTCS MPH
U3y4EHUH CBOWCTB KBajApaTHMYHOW (yHKuuM oOmero Bujaa. BaxHo, 4ToObI yuwamuecs
MOHsUTH, 9T0 rpaduk GYHKIHH y = ax’ + bx + ¢ Moxer GbITh monydeH u3 rpaduka
¢yHKIMM y = ax” ¢ MOMOILBIO JBYX HapajljIesIbHbIX NEpeHOocoB. [IpueMbl mocTpoeHus



rpaduka GyHKIEM Y = ax’ + bx + ¢ 0TpaGaTHIBAIOTCS Ha KOHKPETHBIX mpuMepax. IIpu
3TOM 0c000€ BHUMaHHE CIEAyeT YACIUTb (OPMHUPOBAHMIO Yy YYaLIMXCS YMEHMS
YKa3blBaTh KOOPJIMHATHI BEPUIMHBI Napaloiibl, €€ OCh CUMMETPUHU, HANpPaBIICEHUE BETBEU
napadoJIbI.

[Tpu n3ydyeHuun 3TOM TeMmbl AajbHEHIIee pa3BUTHE MOJy4yaeT YMEHHE HAXOIUTh 110
rpa¢uKy IPOMEXYTKH BO3pacTaHHus M YObIBaHUS (DYHKLHH, a TAaKKe MPOMEXKYTKH, B
KOTOPBIX (DYHKIIMSI COXpaHSAET 3HAK.

Vyarniuecst 3HAKOMATCS CO CBOMCTBAME CTEIIEHHOW (YHKIUH y = X' [IPU YETHOM U
HEUETHOM HaTypaJlbHOM IOoKazarene 1. BBoaurcs nonstue KopHs N-il crenenu. OHu
MOJIYYalOT MPEACTABICHHE O HAXOXKJICHUU 3HAYEHUH KOPHS C MOMOILIBIO KaJIbKYJISATOPA,
MpUYeM BbIPaOOTKA COOTBETCTBYIOLIUX YMEHUM HE TpeOyeTcs.

3. Hepasencmea c 00HOI nepemeHHOll

Llensle ypaBHeHUs. [[poOHbIE pannoHanbHbIE ypaBHeHUs. HepaBeHcTBa BTOpOit
CTEIIEHU C OJJHOM NepeMeHHOM. MeTo1 MHTEPBaJIOB.

OcHogHas yenb — CUCTEMaTU3UPOBATh U 00OOIIUTH CBEJCHUS O PEIICHUHU LIETbIX U
OpOOHBIX palOHAJIBHBIX YpPaBHEHUH € OJHON NepeMeHHOW, cpopMUpOBaTH yMEHHE
pelaTh HepaBeHCTBa Biaa ax> + bx + ¢ >0 wm ax? + bx + ¢ <0, rae a # 0.

B »sr1Ooil TemMe 3aBepmiaeTcsi HM3y4Y€HUE PAUMOHAJIbHBIX YPAaBHEHUHW C OJHOM
nepeMeHHoW. B CBsI3W ¢ 3TUM MNPOBOAUTCS HEKOTOpoe 0000IIeHne U YriryOJieHue
cBeZieHUI 00 ypaBHEHUSX. BBOASATCS MOHATHS LEIOT0 pPallMOHAIBHOTO YPaBHEHUS U €T0
CTENEHU. Y4Yalluecss 3HaKOMSTCS C PEIICHHEM ypaBHEHUUN TPEThEH CTENEHH U YETBEPTOM
CTEIIEHU C IIOMOLIBIO PAa3JIOKCHUS Ha MHOKWUTEIM U BBEICHHUS BCIIOMOIaTEIbHOU
IepeMeHHOM. MeTrox pelleHHusT YpaBHEHUM IIyTEM BBEACHUS BCIOMOTATEIbHBIX
MEepeMEHHbIX OyAeT UIMPOKO HCMOJb30BaThCid B  JallbHEWIIEM TpU  PEIICHUU
TPUTOHOMETPUUECKHX, JIOTapU(PMUUECKUX U APYTUX BUIOB YpPaBHEHUI.

PacmmmpsitoTcss  cBeleHUSt O pELIEHWH JAPOOHBIX pAIMOHANBHBIX ypaBHEHH.
VYyamuecss 3HAKOMSTCS C HEKOTOPBIMH CIELHUAJbHBIMU IPUEMAMHU PEUICHUS TaKHUX
YpaBHEHUM.

®opMUPOBaHKHE YMEHUM pEIIaTh HEPABEHCTBA BUAA ax® + bx ++ ¢ > 0 wm ax® + bx
+ ¢<O, rne a # 0 , ocylecTBIseTCs C OMOPOM Ha CBEACHUS O rpaduke KBaJApaTUUHOU
byHKIUN.

VYyamuecss 3HaKOMATCSL ¢ METOJOM MHTEPBAJIOB, C IIOMOILBID KOTOPOTO PEIIAIOTCA
HECJIO’KHBIC PallMOHAJIbHBIC HEPABEHCTBA.

4. Hepasencmea c 08yma nepemenHbIMU
VYpaBHeHHEe ¢ ABYyMs NEepeMEHHBIMH U ero rpa¢uk. CHcTeMbl ypaBHEHHIA
BTOpOU cTeneHu. PemieHue 3agad ¢ MOMOULIBIO CHUCTEM YPaBHEHUM BTOPOW CTEIEHH.
HepaeHncTBa ¢ AByMsl IEPEMEHHBIMU U UX CUCTEMBI.

Ocnoénas yenb — BbIpadOTaTh YMEHHE peIIaTh MPOCTEUIINE CHUCTEMBI,
CoZlepKallue ypaBHEHUE BTOPOM CTEIEHU C IBYMsI IIEPEMEHHBIMU, U TEKCTOBBIEC 3a1a4U C
IIOMOIIIBIO COCTABJIEHUS TAKUX CUCTEM.

B naHHOU TeMme 3aBeplaeTcs U3y4eHUe CUCTEM YPAaBHEHUM C IBYMs IEPEMEHHBIMM.
OCHOBHOE BHUMaHHUE YJEISIETCSl CUCTEMaM, B KOTOPBIX OJHO M3 YpaBHEHUN INEpBOM
CTEIEHMU, a APYroe BTOPOH.

M3BecTHBIM ydyamuMmcsi Ccrnoco0 IOJACTAaHOBKM HAXOJUT 3[eCh JalibHeiIiee
IIPUMEHEHHUE M II03BOJIAET CBOJWUTH PEUICHUE TAaKUMX CHCTEM K PELICHHIO KBAaJPAaTHOIO
YPAaBHEHHS.



O3HakoMJIEHHWE Yy4alllUXCi C TpUMEpPAaMU CHUCTEM ypaBHEHUH C  JABYMs
NIEPEMEHHBIMHU, B KOTOPBIX 00a ypaBHEHHUS BTOPOM CTENEHH, TOJDKHO OCYHIECTBIISITHCS C
JIOCTaTOYHOM OCTOPOKHOCTBIO U OTPAHUYHUBATHCS MTPOCTEUIIUMU TPUMEPAMMU.

[IpuBneyeHne M3BECTHBIX ydallUMCs TpadUKOB TMO3BOJISIET MPUBECTH MPUMEPHI
rpaduueckoro pemieHusi cucreM ypaBHeHUM. C moOMOIIbI0 TpadUUuecKux MpeacTaBICHUN
MOXXHO HAarJIsiAHO TMOKa3aTh YYallUMCs, YTO CHCTEMBbl [IBYX YpaBHEHUH C JAByMs
MEPEMEHHBIMH: BTOPOM CTEMEHH MOTYT MUMETh OJIHO, JBA, TPH, YETHIPE PEIICHUS WU HE
VMEThH PEIICHUM.

Pa3paboTaHHbIil MaTeMaTHYecKUil ammapaT MO3BOJISET CYIIECTBEHHO PACHIMPUTH
KJIACC COJIEP)KATENBHBIX TEKCTOBBIX 3a/1a4, PEIIAEMbIX C ITOMOIIBIO CUCTEM YPABHEHUM.

N3ydyeHue TeMbl 3aBEpIIACTCS BBEICHUEM IOHATHI HEPABEHCTBA  JBYMS
NEPEMEHHBIMU U CUCTEMBbI HEPABEHCTB C JIByMs IepeMeHHbIMU. CBefieHUs O rpadukax
YpaBHEHUW C JABYMsI MEPEMEHHBIMU HCIIOJB3YIOTCS MPU HILIIOCTPALIMM MHOXECTB
pEILICHUI HEKOTOPBIX MPOCTEHUIINX HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CHCTEM.

5. Dnemenmul NPUKIAOHOU MAmeMamuKu.

Marematnueckoe moaenupoBanue. IlpouentHeie pacuersl. [IpubOnuxeHHBIE
BoluuCiIeHUs. (OCHOBHBIE TpaBmwia KOMOWHATOpUKU. OTHOCHUTENBHAs YacToTa U
BEPOSITHOCTh ~ clydyailHOTO coObiTusi.  Kiaccmyeckoe — ompeziesieHHe  BEpPOSITHOCTH.
HauanbpHble cBeIeHNs O CTaTUCTHUKE.

OcHosnas yenb — O3HAKOMUTH YYallUXCsl C TOHATHSMHU II€PECTAHOBKU,
pa3MeleHus, COYeTaHusi U COOTBETCTBYIOMUMHU (opMyJIamMH JUIsl MOJCYETa MX YHCIIa;
BBECTH MOHSATHUS OTHOCUTEIILHON YaCTOTHI U BEPOSITHOCTHU CIIY4aifHOTO COOBITHSI.

N3yuenre TeMbl HAUMHAETCS C PEIICHUS 3a/1a4, B KOTOPBIX TpeOyeTcs COCTaBUTh T€
WM WHbIE KOMOMHAIMM DJJIEMEHTOB M TOJCYMTATh MX 4ucHo. PazbacHsercs
KOMOMHATOPHOE TMPABWIO YMHOXKEHHS, KOTOpOE WCIOIB3YeTCs B JajbHEHIIeM Mpu
BBIBOJIE (pOpMyYN AJis TO/CUYETA YMCTa TIEPEeCTaHOBOK, pa3MelleHuil u coderanuid. [lpu
M3y4YEHUU JAHHOTO MaTepuasga HeoOXOAMMO OOpaTUTh BHUMAHHE YYalIUXCs Ha pa3inyuue
MOHATHI «pa3MEIEHUE» U «COYeTaHue», CPOPMUPOBATh Y HUX YMEHUE ONpPENEsiTh, O
KaKoM BHJIe KOMOWHAIIUH UJIET peyb B 3a/1aue.

B nanHOM Teme ydamumecs 3HAKOMSTCS C HAYaJbHBIMU CBEACHUSMU HU3 TEOPUU
BEpOSITHOCTEH. BBOAMTCS TOHSATHE «CIydailHOE COOBITHE», «OTHOCUTEIbHAS YacTOTay,
«BEPOSITHOCTh ~ CIy4aHOTO  COOBITHS».  PaccmMaTpuBarOTCS ~ CTaTHCTUYECKUA U
KJIaCCUUECKUN TMOJXO0Jbl K OIPEAEICHUI0 BEPOSTHOCTU CIIy4yalHOTro coObITus. BaxkHo
o0OpaTUTh BHHUMAHHE Y4YallMXCSd HA TO, YTO KJIACCHYECKOE OMPEACICHHE BEPOSTHOCTHU
MOKHO MIPUMEHSTH TOJIBKO K TAKUM MOJIEIISIM peajbHbIX COOBITHH, B KOTOPBIX BCE UCXObI
SIBJISTFOTCS. PABHOBO3MOKHBIMH.

6. Yucnoevle nocnedosamenvHocmu.

UucnoBbie  MOCIEIOBATEIILHOCTH.  ApudMeTHdyeckass ©  T'eOMeTpUYecKas
nporpeccuu. Gopmysbl I-TOWIEHA U CYMMBbI MEPBBIX N YJIEHOB IMporpeccuu. beckoHeyHo
yOBIBarOIasi TEOMETPUIECKAs IPOTPECCHUS.

OcHosHnasi yenb — naTh TOHIATHS 00 apuMETUYECKONM U TEOMETPHYECKOU
MPOTPECCUAX KaK YMCIOBBIX MOCJIEI0BATEIBHOCTAX 0COO0OT0 BU/IA.

[Ipu wu3ydeHWH TEMbl BBOJUTCS TOHSTHE TIOCIIECIOBATEILHOCTH, DPa3bICHICTCS
CMBICI TepMHHA «N-H YJIEH TIOCIIeIOBAaTeIbHOCTH», BBIpA0ATHIBAETCS yMEHHUE
HCIIONB30BaTh HMHIEKCHOE O00O03HAaueHWe. ODTH CBEIAEHHUS HOCAT BCIIOMOTATEIbLHBIN



XapakTep M HCIONB3YIOTCS JUIA W3y4YeHHs apu(METHYEeCKOH U TeOMETPUUECKON
MIPOTPECCUM.

PaGotra ¢ ¢opMmyrnamMu N-ro ujeHa M CyMMBbl HEPBBIX Ia YJIEHOB IPOrPECCHIA,
MOMHMO CBOETO OCHOBHOTO Ha3HAYEHHs, TO3BOJSET HEOJAHOKPATHO BO3BPAIIATHCS K
BBIUUCIICHUSIM, TOXJAECTBEHHBIM MPeoOpa3OBaHUSAM, PEIIEHUIO YPABHEHUMN, HEPAaBEHCTB,
CHCTEM.

PaccmarpuBaroTcsi ~ XapaKTepUCTHYECKHE  CBOMCTBA apU(pMETHUECKON "
reOMETPUYECKON MPOrpeccuii, 4YTo MO3BOJSAET PACUIMPUTH KPYT MpeiaraeMbIxX 3a/1ad.

1. Anzebpa 6 ucmopuueckom pazeumuu
3apoxxeHue anreOpbl, KHHATa O BOCCTAHOBJICHMM U MPOTHBOIOCTABICHUU
Myxammena anb-Xopesmu. Mctopusi popmupoBanus MaTeMaTHUeCKoro si3bika. Mctopus
Pa3BUTHUS MOHATUS PYHKIIUHU.
JL.®. Marnunkuii. I1.JI. Ye6srmes. H.W. Jlobauesckuii. B.S. Bynskobckuii. A.H.
Kommoropos. ®@. Buer. I1. ®epma. P. [lekapt. H. Tapranes. JI. Kapgano. H. AGens. b.
[Tackans. JI. [Inzanckuii. K. I'aycc.

8. Iloemopenue (umozosoe)

Ocnosnas yenw. 11oBTOPUTD, 3aKpenUTh U 0000ITUTHL OCHOBHBIE 3YH, momydeHHbIe
B 9 kiacce.

Pa3nen 3. YueOHo-TeMaTHYeCcKoOe MIAHUPOBAHUE

Auredpa
Bcero 102 gaca B rox; 3 yaca B HEJZIEIIO.

Yueonuk: Anredpa: 9 ximace/ A.I'. Mepansak, B.b. Ilononckuii, M.C. Sxup - M: Benrana-
I'pad, 2018.
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1 | HepaBenctBa 20 19 1
2 | KBagparuunas ¢yHKIUs 37 35 2
3 | DneMeHThl PUKIAIHON MaTEMaTHKH 15 14 1
4 YucnoBele OCIIEIOBATSIILHOCTH 17 16 1
5 | [loBTOpeHue 9 9 -




6 | PernonaibHbIe IPOBEPOUHBIE PAOOTHI 4 4 -
7 | Aroro 102 97 5
TemaTnuyeckoe NJIaHNPOBaHUE
o
Ne Ne Mara Mara OcHoBHbBIE BH/IbI
YPOKa | ypoka Tema ypoka
JIaH ¢dakr AeSITeTbHOCTH YUYeHHKA
n/n o Teme
I'nasa 1. Hepasencmea (20 uacos)
IloBTopenune. §1. Uncionblie HepaBeHcTBa. (3 yaca)
1 1 1.09 [ToBTOpEeHUEe OCHOBHBIX MOHATHI Kypca | Pacnosnaéames u IPUBOIUT
8 kiacca TIPUMEPBI YUCIIOBBIX
2 2 2.09 UwucoBble HEPaBEHCTBA HEPaBEHCTB, HEPABEHCTB C
3 3 5.09 YucnoBble HEPABEHCTBA TNICpECMCHHBIMHU, JTMHCHHDIX
= HEpPaBEHCTB C OJHOMH
§2. OcHOBHbBIE CBOHCTBA YHCJIOBBIX HepaBeHCTB (1 yac) N N
TIEPEMEHHOM, IBOWHBIX
4 4 6.09 OCHOBHBIE CBOMCTBA YHUCJIOBLIX HEPABEHCTB.
HCPABCHCTB @opmyﬂuposamb:
§3. Cio:keHne ¥ YMHOKeHHE YHCJI0BBIX HepaBeHcTB. OLieHnBaHue onpeoenenus; CPABHEHUS
3HaYeHHus BhIpaxkenuss (3 gaca) JIBYX YHCEJI, PEIICHHS
7.09 Cro>xeHne 4nciIOBbIX HEPABEHCTB HEPaBEHCTBA C OHOU
8.09 YMHOXEHUE YHCIIOBBIX HEPABEHCTB TICPCMCHHOM, paBHOCHIIBHBIX
HEPaBEHCTB, PEIICHUS
15.09 OneHnBaHuE 3HaUYEHNUS BBIPAXKECHUS CHCTEMBI HEPABEHCTB C
§4. HepaBencrsa c oHoii nepemennoii (1 yac) OZIHON HEPEMCHHOM,
- - o0J1acTH onpeaeIeHus
8 8 18.09 HepaseHnctBa ¢ o1HOM nepeMeHHON

§5. Pemienne TuHEHHBIX HEPABEHCTB C OHOMH NepeMeHHoi. UnciioBblie

npomexyTku (5 yacoB)

9 9 20.09 YucnoBble TPOMEKYTKH

10 10 22.09 Pemenue nuHeHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOMI

11 11 25.09 Perrenve mTuHEHHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOM

12 12 27.09 Pemrenue 3aganuii cBOASIIIUXCS K
PEIICHUIO JIMHEHHBIX HEPABEHCTB

13 13 29.09 Pemrenue 3aganuii cBOASIIIUXCS K

PEIICHUTO JIMHEMHBIX HCPAaBCHCTB

§6. Cucrembl

JINHEHHBIX HEPABEHCTB C OHOM NepeMeHHol (5 yacoB)

14 14 2.10 [TepecedyeHune YUCIOBBIX TPOMEKYTKOB

15 15 4.10 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON

16 16 6.10 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM

17 17 9.10 Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM

18 18 11.10 3amanuii, CBOISAINECS K PEIICHUIO

CHCTEMBI JIMHEHHBIX HCPABCHCTB

BBIPAKCHHS;
c60Ucmea YUCIOBBIX
HEPaBEHCTB, CIIOKCHUS U
YMHOKEHHS YHCIIOBBIX
HEPaBEHCTB

Jlokaszvleams.: CBOMCTBA
YUCJIOBBIX HEPABEHCTB,
TEOPEMBI O CIIO)KEHUHU U
YMHOKEHHH YHCIIOBBIX
HEPaBEHCTB.

Pewamu nuneninbie
HEpaBEHCTBA. 3alUChIBATh
peleHus HepaBEHCTB U UX
CUCTEM B BHJI€ YMCIIOBBIX
MMPOMEXKYTKOB,
00BeIMHEHUS, TIEPECEUCHHUS
YHUCJIOBBIX TIPOMEKYTKOB.
Pewrats cucremy
HEpPABEHCTB C OJTHOM
nepeMeHHol. O1eHuBAThH
3HAYECHHE BBIPAKECHUSI.
N3o6paxaTs HA
KOOPJIMHATHOM MpsIMOM




19 19 13.10 O0630pHBII YpOK o TeMe
«HepasencrtBa»

20 20 16.10 KourpoabHas padora Nel mo Teme
«HepaBeHcTBa»

3aJJaHHbIC HEPABEHCTBAMHU
YHCJIOBBIE TPOMEKYTKH

I'nasa 2. Keaopamuunas gpynxuus (37 uacos)

§7. lloBTOpEHMe U paciMpeHue cBeaeHni 0 pyHkuum (2 yaca)

Onucvieamsb IOHATUE

21 1 23.10 [ToBTOpEHME M pacIMPEHUE CBEACHUN (yHKIMM Kak NpaBHIIa,
S, YCTaHABJIMBAIOLIETO CBS3b
22 2 25.10 [ToBTOpEHUE U paclIupeHE CBEAECHUI MOHILY STICMEHTAMH JIBYX
0 pyHKIIN MHOJKECTB.
§8. CBoiicTBa ¢pynkunu (3 yaca) Popyruposam:
onpeodenenus: HyIs
23 27.10 Hynu q)YHKI_II/II/I (I)YHKHHI/I; MIPOMEKYTKOB
24 8.11 IIpOMEXYTKH 3HAKOIMOCTOSHCTBA SHaKOIIOCTOHCTBA
dyHKIMH bynkumn; pyrxunm,
25 5 10.11 T[IpOMEXYTKH BO3pacTaHUs U yObIBanus | BO-PACTAIOIICH
byHKIR (yObIBaromeit) Ha )
- MHO>KECTBE; KBaIpAaTHYHOM
§9. ITocTpoenue rpadpuxa pyuxkuun y=Kf(x) (2 uaca) FA—— KBa):[paI;Horo
26 6 13.11 Hoctpoenne rpapuka pynxunn Y=kf(X) | yepasencraa;
27 7 15.11 [Moctpoenue rpaduka pynkimu y=Kf(X) C601ICMBa KBAPATHIHON
§10. IMocTpoenue rpadpuxos pyuxuuu y=f(x)+b u y=f(x+a) (3 yaca) g)g;{ :;jzyclzﬂlaompoenna
28 8 17.11 [MocTpoenue rpaduka GyHKIHH rpaukoB GyHKumii
y=f(x)+b TIOMOIIIBIO TIPe0Opa30BaHMiA
29 9 20.11 [TocTpoenue rpaduka GyHKIUU uza f(x) — f(x)+a;
y=f(x+a) f(x) = f(x + a); f(X) — kf(X).
30 10 22.11 [Toctpoenue rpadukoB GpyHKINN Cmpoums Tpaduxu
y=f(x+a)+b u y=kf(x + a)?+b (yHKUHiT ¢ TOMOIIBIO
§11. Kpaagparuunas ¢pynkuus, ee rpaguk u cBoiictea (64acon) npeobpasoBaHHuii
suza f(x) — f(x) + q;
31 11 24.11 KBanpatuunas ¢pyHKIus f(X) — f(x + @); f(x) — KF(X).
32 12 27.11 Anroputm  moctpoenuss  rpaduka | Cmpoums rpapuk
KBaJpaTUIHON QYHKIIUH kBagparuuHoi ¢pyakuuu. [To
33 13 29.11 [Moctpoenne rpaduka KpaapaTHuHOU | TPAQUKy KBaIpaTHIHOM
byHKIAN (YHKIINU OTTUCHIBATH €€
34 14 1.12 [Moctpoenne TrpaduKa KBaJpaTHYHOl | CBOMCTBA.
GyHKIIHT Onucvleams CXeMaTUIHOE
35 15 412 CaoiicTBa KBaipaTUYHON (DYHKIIUN pacnonoxenue napabosst
36 16 6.12 CaoiicTBa KBaipaTUYHOU (DYHKIIUN giiif&iiliﬁffnocffﬁiiimc
37 17 8.12 O0630pHBII YpOK o TeMe | cTapiiero koddduirenrta u
«KBanparnunas GpyHkius, ee rpaduK U | JUCKPUMUHAHTA
CBOWCTBa» COOTBETCTBYIOIIETO
38 18 11.12 Kontposnsnass pa6ora Ne2 mo Teme | KBa[IpPAaTHOTO TPEXWICHA.
«KBagparuunas byHkuus, ee
rpaguk u cBoiicTBa»
§12. Pemienne KBaJApaTHbIX HepaBeHCTB (6 yacoB)
39 19 13.12 ANTOpUTM pelIeHHs KBaIpaTHBIX

HEPaBEHCTB

Pewamu xBanpaTHbie




40 20 15.12 Pemrenne kBagpaTHBIX HEPABEHCTB

41 21 18.12 Pemrenue kBagpaTHBIX HEPABEHCTB

42 22 25.12 Pemrenue kBagpaTHBIX HEPABEHCTB

43 23 27.12 3amanusi, CBOJAIINECS K PEHICHUIO
KBaJIPATHBIX HEPABEHCTB

44 24 29.12 3amanusi, CBOJAINECS K PEHICHUIO
KBaJIPATHBIX HEPABEHCTB

§13. CucreMbl ypaBHeHM ¢ ABYMSI lepeMeHHbIMU (6 4acoB)

45 25 15.01 I'paduueckuit METOI PEIICHUs CHCTEM
ypaBHEHUH C IByMsI IEpEMEHHBIMU

46 26 17.01 Pemenue cuctem ypaBHEHUI METOI0M
MOJICTAHOBKU

47 27 19.01 Pemenue cucreM ypaBHEHU METOAOM
MTOJICTAHOBKHU

48 28 22.01 Pemenue cuctemM ypaBHEHUI METO0OM
CIIOKCHHSI

49 29 24.01 Mertoa 3aMeHbI IEPEMEHHBIX TIPH
pELICHUU CUCTEM YPAaBHEHUI

50 30 26.01 OrnpezenieHne KOJIMYECTBA PELLICHUM

CUCTEMBbI YPaBHEHHM

§14. MaremaTnueckoe MoJeupoBanme. Pemenne 3a1a4 ¢ noMoumb0
CHCTEeM YpaBHeHM I BTOPOii cTeneHn

HEPaBEHCTBA, UCTIONIB3Ys
CXEMY PACIOJIOKCHHS
apaboJIbl OTHOCHTEIBHO
ocu adcIuce.

Onucwisams rpaduuecKuii
METOJ| PELICHHSI CUCTEMBI
JBYX YPaBHEHHUHU C JBYyMs
IIEPEMEHHBIMH, METOJL
IIOZCTAHOBKHU U METOJL
CJIOKECHMSI ISl pELICHHUS
CUCTEMBI JIByX YPAaBHEHHM C
JBYMsI IEPEMEHHBIMU, OJTHO
U3 KOTOPBIX HE SBIAETCS
JIMHEHHBIM.

Pewamb TeKCTOBEIC 3aJa4u,
B KOTOPBIX CUCTEMA ABYX

(5 yacoB) YpaBHEHUH C JBYMS
51 31 29.01 MaremMaTrueckas MOZAEIb 3a1a41 TICpeMCHHBIMH SBIICTCA
_ MaTeMaTHIeCKON MOJICIThIO
52 32 31.01 Oransl pelieHus NpUKIaIHON 3a1aun PEATBHOrO MpoIecca,
53 33 2.02 Pemienue npukiagHpIx 3a/1a4 C Y UHTEPIPETUPOBATH
MTOMOIIBIO0 CUCTEMBI YPaBHEHUH C pe3yNbTaT perIeHUs
JIBYMsI IEpEMEHHBIMU CUCTEMBI
54 34 5.02 Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM IIpusooums npumepol
ypaBHEHHI BTOPOH CTENEHH MaTeMaTUYECKUX MOJENEN
55 35 7.02 Pemenne 3a1a49 ¢ TOMONIBIO CHCTEM peabHBIX CUTYallUH,
YpaBHEHU BTOPOW CTENEHU NPUKIIATHBIX 3a/1a4
56 36 9.02 O630pHEIi ypok 10 Teme «Pemenne | Onucbléamsy STabl pelieHHs
KBaJI[PATHBIX HEPABEHCTB) NPHUKIaHOM 3aa4H.
57 37 12.02 Konrtposbnasi pa6ora Ne3 mo teme
«Penrenne KBaApPaTHbLIX HEPABEHCTB.
CucreMbl ypaBHEHHI ¢ ABYMsI
nepeMeHHbIMI
I'naea 3. Inemenmot npuxknaonoii mamemamuxu (15 uacoe)
§15. IlpouenTHbIE pacueThbl (2 yaca) IIpusooums npumepbi:
58 1 14.02 [TpotieHTHBIEC pacyUeThI DpHOMIKEHHEGIX BETTHE;
HCIIOJIB30BAaHUA KOM6I/IHaT0pHBIX
59 2 16.02 [IpouieHTHBIE pacueThl HpaBKII CyMMBI M TIPOU3BEICHHUS;
CITY9aiHbIX COOBITHI, BKIIIOUAS
§16. AbconroTHast 1 OTHOCHTeIbHAs norpemHocTH (1 4ac) JIOCTOBEPHbIE H HEBO3MOKHDIE
60 3 19.02 AGCONIOTHAS ¥ OTHOCHTENIBHAS Ic)zng::;:;ﬁ?jﬂcmxoﬂaw;
HOFpeLHHOCTI/I OpeACTaBJICHUA CTATUCT. JaHHBIX
§17. OcHoBHBIe IpaBUJIa KOMOMHATOPUKH (3 yaca) B BHJIE TabJIHIL, IUArpaMM,
61 4 21.02 KomMb6uHaTopHO€e IpaBUI0 CyMMBI PPAGUKOB; HCNOE30RANI

BEPOATHOCTHBIX CBOWCTB




62 5 23.02 KomOunaropHoe mpaBuiio OKDYKalOIUX SIBJICHU.
MIPOU3BEICHUS d)"pj‘sy””p 06‘””6"’ .
onpeoeneHus:. a0COIIOTHOU
63 6 26.02 KomOunaropHoe rpaBuiio [OTPEIHOCTH, OTHOCHTEbHOH
NIPpOU3BEACHUA MOTPENIHOCTH, JIOCTOBEPHOTO
§18. YUacToTa 1 BepOSITHOCTH CJIy4ailHOro coObITHS (2 yaca) COOBITHSI, HEBO3MOXXHOTO
COOBITHS; KJTACCHYECKOE
64 7 28.02 YacToTa 1 BEpOSITHOCTh CIIy4aifHOTO OTIpE/IeIeH e BEPOATHOCTH;
COOBITHS npaeuna: KOMOMHATOPHOE
65 8 2.03 YacroTa v BEpOSATHOCTH CITy4alHOTO IPABUIIO CYMMbl, KOMOMHATOPHOE
CO6BITI/Iﬂ IpaBUJIO MPOU3BCACHUS.
[osicHATE 1 3anMCHIBATH HOPMYITY
§19. Kulaccuueckoe onpeesieHne BepOATHOCTH (2 4aca) CHIOKHBIX TPOIEHTOR, TIPOBOIHTS
66 9 5.03 Knaccuyeckoe onpezeneHue TIPOLICHTHBIC pACHCTRI C
BEDOSITHOCTH HCIIOJIB30BAHUEM CJIOXKHBIX
p TIPOLCHTOB.
67 10 7.03 Krnaccudeckoe omnpenencHue Haxooums TOUHOCTS
BEPOSAITHOCTH TIPUOIMKEHUS 10 TabJuIe
§20. HayaiabHble cBeleHNs 0 cTaTHCTHKE (3 yaca) TPHOIIDK. 3HAUCHHUH BETMMHBL.
Hcnonbs3oBaTh pa3nnyHbie HOPMEI
68 11 12.03 Co6op nanubix. CriocoOsl 3aMUCH MPHOJIHK. 3HAYCHUS
MPEJICTABJICHMS JAHHBIX M UX aHAJIU3 BeM4MHbL. OUEHUBATH MPUOITHIK.
69 12 14.03 CTaTuCTHYEeCKUE XapaKTEPUCTHKH [yIsi | SHAUCHHC BETHIHHEL
AHAIA3a JAHHEIX 1Iposooumsb OIBITHI CO
CHy‘IafIHBIMH HCXoJaMu.
70 13 16.03 Perrenre cTaTUCTHYCCKUX 33144 TTOSICHAT 1 3aMACHBAT GOPMYITY
o HaXO0KJICHUSA YaCTOTHI CIIy4alHOTO
71 14 21.03 O0630pHBI ypoK MO TeMe «DJIEMEHTHI 8 -
o coObITHsA. OIHUCHIBATH CTATHCTHY.
MPUKIaJHON MAaTEMAaTUKI OIICHKY BEPOATHOCTH CIIy4aiiHOTrO
COOBITHS. HaXOI[I/ITL BEPOATHOCTDb
72 15 19.03 KontpoabsHas padora Ned no teme CITy4ailHOTO COOBITHS B ONBITAX C
«3.]16M€HTI>I HanﬂaﬂHOﬁ PAaBHOBEPOATHBIMH UCXOJaMU.
MATEeMATHKID Onucvieams dTaNbl CTATUCTHY.
uccienoBanus. OpopmisTs HHO-
LU0 B BUJIC Ta6J'H/II_[ H Juarpamm.
W3BnekaTh HHO-1IHIO U3 TAOIHIT U
nuarpamm. Haxonute u
NPUBOJAUTL MPUMCEPBI UCITOJIb3-1
CTaTUCTUYCCKUX XapAKTCPUCTHUK
COBOKYITHOCTH JAaHHBIX: CPEAHCE
3HA4YCHUC, MOJa, padMax, Me/JMaHa
BBIOOPKHU
I'naséa 4. Yucnoewvie nocineoosamenvnocmu (17 uacos)
§21. Yucaossbie nocaenoareabHocTu (1 gac) IIpusooumonpumepbl.: OCIENO
BaTCHLHOCTeﬁ; YUCJIOBBIX
73 1 23.03 UwucoBble OCIeTI0BATETbHOCTH HHOCIE10BATEbHOCTEH, B
§22. Apupmernyeckas nporpeccusi (4 1aca) YaCTHOCTH apHPMETHICCKOM 1
FEOMETPUUYECKON IPOrpeccuit;
74 2 2.04 Apudmernueckas nporpeccus HCHOMB30BAHNS
75 3 4.04 Apudmerrdeckast Iporpeccus TIOC/ICA0BATEIPHOCTCH B
peasbHOM KU3HU; 3a/1a4, B
76 4 6.04 Apudmerndeckas mporpeccus KOTOPBIX PACCMaTPUBAKOTCS
77 5 9.04 Apudmerndeckas Iporpeccus CYMMbI € GECKOHETHBIM

§23. CymMma N nepBbIX 4

JIeHOB apuMeTHuecKoil nmporpeccun (3 yaca)

78 6 11.04 CymMma N nepBbIX YJIEHOB
apruMETHIECKON TPOTPECCUH
79 7 13.04 CyMMa N TIepBBIX YICHOB

apu(MeTHIECKON IPOTrpeccuu

YHCJIOM CJaracMbIX.
Onucwieams: TIOHATHE
MHOCJIEIOBATEILHOCTH, YWICHA
M0CJIEAOBATEIHLHOCTH, CIIOCOOBI
3aJIaHM [10CJIEI0BATEIbHOCTH.
Boviuucisame 9iICHBI




80 8 16.04 CymMma N nepBbIX YJIEHOB H0CJIeI0BATEIbHOCTH,
apu(MeTUYECKON IpOrpeccuu 3a/IaHHO# (OPMYTOi N-TO
24. T'eomeTpuueckasi mporpeccusi (3 yaca) ‘JICHA WK pEKypPEHTHO.
Dopmynuposamy:
81 9 18.04 I'eomeTpuueckas mporpeccus onpedenenus; apaPMETHIECKO
82 10 20.04 IeomeTpHryecKasi Iporpeccus ¥ IpOrpeceud,
TCOMCTPUUICCKOU MMPOrpeCCrU;
83 11 23.04 I'eomerpuueckas nmporpeccus CBOTICMBA YIICHOB
" reOMETPUUYECKON U
§25. CymMa N nepBbIX 4I€HOB reOMeTPpHYeCKOil mporpeccun B ———
(2 4aca) 3adasamv apuPMETHUECKYIO U
84 12 25.04 Cymma n MEPBBIX 1ICHOB TeOMETPHUECKYIO TIPOrPECCHH
TreOMETPUUYECKON MPOrpeccuu PEKypPEHTHO.
85 13 27.04 CyMMa N TICPBBIX YIICHOB 3anucvleamo U nosACHAMb (I)op
TC€OMETPHUECKON TPOTPECCUU MyIIbI OOIIETO YIIeHa
§26. Cymma OecKkOHEe4YHOI reoMeTpUYeCKOi nmporpeccun (2 yaca) aPPICbMeTPI%CKOUﬁ u 3
= ” TCOMCTPHUUICCKOU ITPOTrPCCCUU.
86 14 30.04 CymMa OECKOHEUHOM TEOMETPHYUCCKOM | 3y o o0 o e o oamy:
Hporpeccnu (hopMyITBI CyMMBI N MEPBBIX
87 15 4.05 CyMMa O€CKOHEUHOMI reOMETPUUECKON | uneHOB apudMeTHUECKOH 1
Iporpeccun FeOMETPUUYECKOHN IIPOIPECCUIL;
88 16 7.05 O630pHEIH ypok 10 TeMe «Uuciosbie | GOPMYIIbI, BEIpOXKAOLIHE
[OCIEN0BATEILHOCTH) CBOWCTBA ‘JICHOB
89 17 11.05 KoHTpoibHas padota Ne5 mo Teme | 2PhdmeTHieckoii i .
«UHCJI0BbIE MOCTEN0BATEALHOCTH » | L o TPHICCKON IIPOTPECCHH.
Buiuucaams cymmy
0ECKOHEYHOH reoMeTpHUECKON
NPOTPECCHH, Y KOTOpOH | q | <
1. IIpencraBnare GeCKOHEYHEIE
MIEPUOUYECKUE IPOOH B BUJIE
0OBIKHOBEHHBIX
Hoemopeuue ucucmemamusauus y‘l86H020 mamepuania
(9 uacos)
90 1 14.05 JleiicTBHS ¢ palliOHATBHBIMU APOOSIMU
91 2 15.05 CaoiicTBa CTCIICHU c EJTBIM
TOKa3areiaeM
92 3 16.05 CoiicTBa apru(METHIECKOTO
KBaJIpaTHOT'O KOPHS
93 4 20.05 KBanpatusle  ypaBHeHus. Teopema
Buera
94 5 21.05 CucreMpl JMHEHWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOU
95 6 22.05 KBagpartuunas ¢yHkuus, ee rpagux u
CBOMCTBA
96 7 23.03 Pemenue kBaapaTHBIX HEPABEHCTB
97 8 24.05 CucremMbl  ypaBHEHHH €  JOByMs
TIePEeMEHHBIMU
98 9 25.05 DNEeMEHThI NPUKIaJHON MAaTEMAaTUKHU
Pezepe (4 uaca)
99
100




101

102




