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Il. [TosscHuTEIHLHAA 3aNIUCKA

Iporpamma nis 7-9 kiaccos
Hacrosmas paboyas nporpamma mno anredpe B 8 kiacce npeaHa3HaueHa:

e JUIS peaju3allii OCHOBHBIX 00pa30BaTEbHBIX MPOTPAaMM OCHOBHOT'O OOIIEro 00pa3oBaHMUs,

e Ui peaju3aliy aJalTHPOBAHHBIX OCHOBHBIX oOpa3oBarenbHbIX mporpamm (AOOII) npu
MOJIy4eHUH 00pa3oBaHMsl COOTBETCTBYIOIIETO YPOBHS OOYYAIOIUMUCS C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMU 3JI0pPOBbsl B ciiydasix, ecnu BapuanT AOOII mo pesynprataM H CpokaMm ee
OCBOCHHS COOTBETCTBYET (heZiepaibHbIM TOCYAapCTBEHHBIM 0O0pa30BaTEIbHBIM CTaHIApTaM
(®I'OC) um comocTaBUMO C pe3ylbTaTaMd U CPOKAMH OCBOCHHS OOyYaroOIIMMHUCS, HE
MUMEIOIIMMH OTPaHIYEHHIA TI0 BO3MOYKHOCTSIM 3/I0POBbSI.

Hacrosimas pabovas nporpamma c(opMHUpOBaHa B COOTBETCTBHH C TPEOOBAHHUSIMHU, YTBEPKICHHBIMU:

- @enepanbHbIM 3aKOHOM OT 29 nmekabps 2012 r. Ne 273-®d3 «O6 obOpazoBanuu B Poccuiickoit
Oeneparnmn» (B pea. enepanbabix 3akoHOB oT 17.02.2021 No 10-D3, ot 24.03.2021_No 51-D3, ot
05.04.2021 Ne 85-@3, ot 20.04.2021 No 95-D3. ot 30.04.2021 Ne 114-D3, ot 11.06.2021 Ne 170-D3,
o1 02.07.2021 Ne 310-®3, ot 02.07.2021 Ne 351-D3);

- ®enepabHBIM TOCYAApCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM OCHOBHOTO 0O0IIEro o0pa3oBaHus,
YTBEPXKJACHHBIN MpHKa3oM MuHucTepcTBa oOpa3zoBaHusi W Hayku Poccuiickoit ®enepauuu OT
17.12.2010 Ne 1897 «OO0 yTBepKIE€HUU U BBEICHHH B JEHCTBUE (pelepallbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeIbHOIO CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHusy» (¢ u3MeHEeHUsIMH oT 29 nekabps 2014
roga Nel644 «O BHeceHMHM HM3MEHEHMI B NpuKa3 MuHuctepctBa oOpa3oBanus u Hayku PO ot 17
nexadbpsa 2010 rogaNe 1897 «O6 yrepxkaeHun ®I'OC ocHoBHOro obmiero odpazoBaHus», oT 31
nexabpst 2015 roma Ne 1577 «O BHeceHMHM W3MEHEHWH B (enepaabHBIi TOCyIapCTBEHHBIN
o0Opa3oBaTeNbHBIA  CTAaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHWHU, YTBEPKICHHBIM MPUKA30M
MunuctepctBa oOpa3oBanus U Hayku Poccuiickoit ®enepaunn ot 17 nexadps 2010 roga Nel897»);
(manee - ®I'OC OOO) (s 5-7 kiaccoB, a Takxke s 8-9 Ki1accoB 00pa30BATEIBHBIX OPTaHU3AINM,
peanuzytonux GI'OC ocHoBHOTO 0011I€TO 0Opa3zoBanus B 2021-2022 yyebHOM romay);

- [locranosnennem ['maBHoro I'ocymapctBeHHoro canutapHoro Bpada Poccuiickoit @enepanun «O0
yrBepkaeaun Canllun 2.4.2.2821-10 «CanutapHO-3MIUAEMUOIOTHYECKHE TPEOOBaHUS K YCIOBHUSIM U
opraHmMszanu oOydeHus B 00I1e00pa30BaTENbHBIX YyupexaeHusx» oT 29.12.2010  Ne 189,
(3apeructpupoBano B Munrocte Poccuiickoit ®eneparu 03.03.2011 Ne19993);

- CaHUTapHO-’HIEMHOJIOTHIECKUMIA TpaBwiaMu u HopMmaruBamu CanlluH 2.4.2.2821-10
«CaHUTapHO-ANUAEMHOJIOTHYECKHE TpeOOBaHMS K YCIOBHSIM W OpraHu3aluu oOyueHus B
0011e00pa30BaTENbHBIX YUPEKACHUAX», YTBEpKACHHbIMU [locTaHOBIEHHMEM [ 1aBHOro caHUTapHOTO
Bpaya Poccuiickoit @enepanun ot 29.12.10.Ne 189;

- Ilpuka3z MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepanun ot 17 nexadbps 2010 r. Ne
1897 «O06 yrBepxkaeHUH (eaepaTbHOr0 TOCYAapCTBEHHOr0 00pa3oBaTeIbHOTO CTaH1apTa OCHOBHOTO
obmero oOpazoBanusi» (B pen. I[lpukazoB MwunoOpuayku Poccum ot 29.12.2014 Ne 1644, ot
31.12.2015 Ne 1577, ot 11.12.2020 Ne 712);

- [Ipuxa3z MunucrepcrBa npocsenienusi Poccuiickoit @enepauuu ot 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHun [lopsiaka opraHu3anuu M OCYIIECTBICHUS 00pa30BaTENIbHOM JIEATETLHOCTH IO
OCHOBHBIM 00111€00pa30BaTEeIbHBIM TIporpaMmMaM - 0Opa30BaTeIbHBIM IpOrpaMMaM HayalbHOIO
00111€r0, OCHOBHOT'O OOIIETO U CPEIHEro 001Iero 00pa3oBaHus»;

- Pacnopsukenune IlpaButenbctBa Poccuiickoit @enepaunu ot 24.12.2013  Ne22506-p«O06
yTBepkaeHnr KoHuenmu pa3BuTHs MaTeMaTH4eckoro oopasosanus B Poccuiickoit deneparymy;

- [Iucemo MunuctepcrBa npocsetienus Poccutickoit deneparu ot 23 oktssopst 2019 r. Ne BB-47/04
«O0 ucnoab30BaHUU PAOOYMX TETpaseiiy;

- Ilpukazom MunucrepctBa npocsenienust Poccuiickoit denepanuu ot 20 mas 2020 r. Ne 254 «O6
YTBEP)KICHUU (eIepaIbHOrO MepeyuHsl Y4eOHHKOB, JOMYIIEHHBIX K MCIIOJIb30BAaHUIO NP pealn3alun



http://www.consultant.ru/document/cons_doc_LAW_377254/3d0cac60971a511280cbba229d9b6329c07731f7/%23dst100009
http://www.consultant.ru/document/cons_doc_LAW_380350/3d0cac60971a511280cbba229d9b6329c07731f7/%23dst100009
http://www.consultant.ru/document/cons_doc_LAW_381385/3d0cac60971a511280cbba229d9b6329c07731f7/%23dst100009
http://www.consultant.ru/document/cons_doc_LAW_382525/0000000000000000000000000000000000000000/%23dst100008
http://www.consultant.ru/document/cons_doc_LAW_383353/6a73a7e61adc45fc3dd224c0e7194a1392c8b071/%23dst100036
http://www.consultant.ru/document/cons_doc_LAW_389004/b004fed0b70d0f223e4a81f8ad6cd92af90a7e3b/%23dst100012
http://www.consultant.ru/document/cons_doc_LAW_389111/3f30b673efce96c7eae8e3d78c44ad34994ffa3c/%23dst100194

UMEIOIUX TOCYJapCTBEHHYIO AaKKPEIUTAIUI0 O00pa30BaTeIbHBIX MPOrPaMM HAYAIBHOTO OOIIEro,
OCHOBHOTO 00ImIero, cpeaHero oomero oOpa3oBaHWS OpraHU3AIUAMH, OCYIIECTBISIOIMIMMHI
o0Opa3oBaTenbHyI0 JeITeNbHOCThY (B pexd. Ilpukazo Munnpocsemenus Poccun ot 23.12.2020 Neo
766);

- YcraBoM MyHHIMITATFHOTO Ka3eHHOTO 001Ieo0pa3oBaTensHOro yupexkaeHus «KapbiMkapckas
cpenHsis o0eo0pa3oBaTenbHast IMKOJIa,;

- OcHOBHOIl 00pa3oBaTENBHON MPOrPaMMOl OCHOBHOTO 00mIero ooOpazoBaHus MyHUIIUIIATHHOTO
Ka3eHHOro o0I1eo0pa3oBaTebHOTO yupexacHus «KapbiMkapckas cpemHssi oOmeoOpa3oBaTelbHas
IIKOJIaY;

- -Y4yeOHBIM IUJITAHOM  OCHOBHOTO  o0Omiero oOpa3oBaHuss ~MyHHMIMIAIBHOTO  Ka3€HHOTO
obmieobpa3zoBarenbHOro yupexaeHus «KapbiMkapckas cpenHsis oOrieoOpas3oBareibHas IIKOJIa» Ha
2021-2022 yueOHbIii ro;

- -llonoxenuem o paboueil mporpaMMe Y4eOHBIX MPEIMETOB, KypcoB MYyHUIIMNIATBHOTO Ka3€HHOTO
obmieoOpasoBarenbHOro yupexaeHus «Kapeimkapcekas cpefnsis o01eoopa3oBaTeibHast IIKOIa.

OO6yueHre MaTeMaTHKE B OCHOBHOM IIIKOJIE HAITPABJICHO HA JOCTIKCHHUE CICAYIOMIMNX IleJieil H3y4YeHus :

1. B HampaBieHUU TUYHOCIMHO20 PA3GUMUA. . PasBuTHE TOrMYECKOTO U KPUTHYECKOTO
MBILIEHUS, KYJIBTYpbl PEYH, CHOCOOHOCTH K
o YMCTBEHHOMY 9KCIIEPUMEHTY;
. @OopMHpOBAHUE Yy yHAIIHUXCSA
MHTEJJIEKTYaJIbHOM YECTHOCTH U OOBEKTUBHOCTH,
o CHOCOOHOCTH K NMPEOI0ICHUIO
MBICIIUTENBHBIX CTEPEOTHUIIOB, BHITEKAIOIIUX U3
) OOBIJIEHHOTO OIBITA;
o Bocnuranue kadyecTB JMYHOCTH,
o0ecrneynBaroIuX COLUAIbHYI0 MOOUIBHOCTD,
o CIIOCOOHOCTh IPUHUMATh
CaMOCTOSITENIbHBIE PEIICHHUS;
o ®opMUpOBaHUS KauecTB MBIIIUICHUS,
HEOOXOAUMBIX JUIS afaNTallii B COBPEMEHHOM
o MH(OPMaLlOHHOM OOLIECTBE;
o Pa3BuTHe nHTEpEca K MaTeMaTHUYECKOMY

TBOPUYECTBY U MAaTEMaTHUECKUX CIIOCOOHOCTEM.

2. B.memanpeomemmnom nanpagnenuu: . dopMHUpOBaHHE NpeJICTABICHUH 0

MaTeMaTHKe KaK 4YacTH O0OIIedyenoBedecKon
KYJIBTYPHI,

. 0 3HAUYMMOCTH MAaTE€MaTUKU B Pa3BUTUU
[IUBUIN3AIIUU U COBPEMEHHOTO O0IIIeCTBA;

° Pa3zBuTne npexacraBieHuil 0 MaTeMaTHKE
Kak (hopMe ONUCAHMS U METOJIE TIO3HAHUS

. JNEHCTBUTENLHOCTH, CO3JIaHUE YCIIOBUM
JUTSI IPUOOPETEHUS TIEPBOHAYAIILHOTO OITBITA

. MaTEeMaTHYECKOTO MOJICTHPOBAHHUS;

o dopmupoBaHue o0Imux croco0oB
WHTEJJIEKTYalTbHOW JIeATENbHOCTH, XapaKTePHBIX
JUISL MaTeMaTUKA W SBIISIOIIAXCS  OCHOBOU
MO3HABATENBHON KYIbTYphI, 3SHAYUMOMN IS

. Pa3ITUYHBIX chep YEJII0BEUECKOU
JIeATeTLHOCTH.




3. B npeomemnom nanpasnenuu: o OBnaneHne MareMaTUYeCKUMHU 3HAHUSIMHU

U YMCHUAIMU, HGO6XOI[I/IMLIMI/I JIJIsL

o OpOJNO/DKEHHST  OOyYeHHsl B CTapiiei
IIKOJIC MJTK HHBIX 00111e00pa30BaTeIbHbBIX

. YUPEKACHUSAX, U3y4EHUS CMEXKHBIX
JUCITUIIIINH, MMPUMCHCHU A B HOBCCHHGBHOﬁ
KU3HU;

o Co3znanue dbyHIaMeHTa TUTST
MaTeMaTHYECKOTO0  Pa3BUTHA, (OPMHUPOBAHUS
MEXaHHU3MOB

o MBIIIJICHHUA, XAapPaKTCPHBIX JJISL

MaTEMaTUYECKOM IeATEILHOCTH.

3agaum oOyueHnus:

e TpHOOpETeHHE MAaTEMAaTUYECKUX 3HAHUN U YMEHUH;

e OBJIAZICHHE 000OIIEHHBIMH CITIOCOOAMHU MBICIIUTEILHOM, TBOPUECKON ACATEITBHOCTH;

® pa3BUTHE JOTMYECKOI'O MBIIUICHUS YUaLUXCS.

® OCBOCHHE KOMIETEHI(y4eOHO-T103HABATEIHbHON, KOMMYHUKATUBHOHN, pEIIEKCUBHOM,
JIMYHOCTHOTO camMopa3BUTHS, 1H(OPMALIMOHHO-TEXHOJIOTMYECKO, LIEHHOCTHO-
CMBICITOBOIA).

® CO3HATENbHOE OBJIAJICHHE YYALIUMUCS CHCTEMOM aireOpanvyeckux 3HAHUW W YMEHHM
HEOO0XO0MMO B IIOBCEAHEBHOM IKM3HM JUI1 M3YyYEHHUS CMEXHBIX JUCHMIUIMH U
NPOIOJDKEHUS 00pa30BaHMUsL.

Ilpakmuueckasa 3nauumocmsy WKoOJIbHO20 Kypca anreOpbl 00ycloBlIeHa TeM, YTO €€ 0OBEKTOM
SIBJIAIOTCSI KOJIMYECTBEHHBIE OTHOILIEHUS JEHCTBUTENBRHOTO MHpa. Martemarnyeckass MOJATOTOBKA
HeoO0XoAuMa il MOHMMaHMs TPUHIMIIOB YCTPOMCTBA M MCIIOJIb30BAaHMSI COBPEMEHHOW TEXHUKH,
BOCHPUATHS HAY4YHBIX U TEXHUYECKHMX NOHATUN M uaell. MartemaTuka sBISETCS SI3bIKOM HAyKd U
TexHUKU. C €€ MOMOIIBI0 MOJEIUPYIOTCS M HM3Y4alOTCS SIBJICHHS M IPOLIECCHI, IPOUCXOIAIINE B
MIPUPOJIE.

Anrebpa sBJISETCS OJHHUM M3 OINOPHBIX MNPEIMETOB OCHOBHOW IIKOJIBI: OHa 00ecrednBaeT
U3Y4YE€HHE JIpYIMX IUCUUIUIMH. B mepByro odepenab 3TO OTHOCHUTCA K IMpEAMETaM €CTECTBEHHO -
HAay4HOTO LUKJIAa, B YacTHOCTU K (u3uke. Pa3BUTHE IOTMUECKOro MBIIUICHHUS YyYalluxcs IMpU
oOydyeHHu anrebpe CrmocoOCTBYET YCBOCHHIO TMPEIMETOB T'yMaHUTapHOro nwukia. Ilpaktuueckue
YMEHHUS M HaBbIKM aJIreOpanydeckoro xapakrepa HeoOXOIUMBbI A TPYAOBOH M MpodeccHOHaIbHON
MOATOTOBKH HIKOJIbHUKOB.

Pa3Butne y ydammxcs MpaBWIbHBIX HPEJICTaBICHUH O CYIHOCTH M IPOUCXOXKICHUU
anreOpandeckux aOCTPaKIMH, COOTHOIIEHHM pPEeaJbHOI0 W UAEANBHOTO, XapakTepe OTpakeHUs
MaTeMaTHYeCKON HayKOM SBJICHHUI U MPOLIECCOB pealbHOr0 MUpPa, MECTe alredphl B cUCTEME HayK U
pOJM MaTeMaTH4YeCKOro MOJEIMPOBAHUS B HAyYyHOM II03HAHMM M B IPAKTUKE CHOCOOCTBYET
(OpMUPOBAHUIO HAYYHOIO MMPOBO33PEHHS y4aIIMXCS W KauecTB MBIIIJICHUS, HEOOXOAUMBIX IS
aJlanTaluy B COBPEMEHHOM MH(POPMALIMOHHOM OOIIECTBE.

Tpebysa oT yyammxcss yMCTBEHHBIX M BOJIEBBIX YCHJIMM, KOHIEHTpAalUd BHUMAHUS, aKTUBHOCTHU
pa3BUTOrO BOOOpaXkeHHMs, anreOpa pa3BUBAaeT HPABCTBEHHBIE YEPThl JIMYHOCTH (HACTOHYMBOCTb,
L[EJIeYCTPEMIICHHOCTh, TBOPUYECKYIO AKTUBHOCTb, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TPYA0II00HE,
JUCHUIUIMHY M KPUTHYHOCTb MBIIUIEHHS) U YMEHUE apryMEHTHPOBAHO OTCTauBaTh CBOM B3IJISABI U
yOeXAeHMsI, a TAaKkKe CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEIICHHUS.



Nzyuenune anreOpsl mo3BosiseT (OpMHUPOBATH YMEHHS M HABBIKM YMCTBEHHOTO TpyAa —
IUIAaHUPOBAHUE CBOEHM padOThI, MOUCK PAMOHATBHBIX IMyTeil €€ BBIMOJHEHUS, KPUTUUECKYIO OLICHKY
pe3yabpTaToB. B mpouecce nzydeHus anreOpbl MKOJIBHUKU TOJKHBI HAYYUThCS M3J1araTb CBOU MBICITH
SCHO W HCYEpIBIBAIOIIE, JAKOHHUYHO M EMKO, MPUOOPECTH HAaBBIKM UYETKOrO, aKKypaTHOrO U
I'PaMOTHOI'O BBIIIOJHEHUS] MATEMAaTUUYECKUX 3aIIUCEH.

Baxkneiime 3aadyeil MIKOIBHOTO Kypca aireOphl sIBISIETCS Pa3BUTHE JIOTMUECKOTO MBIIUICHUS
yyamuxcs. CaMu 00BEKTHI MaTeMaTHYECKUX YMO3AKJIIOUCHHH W MPUHATHIE B anreOpe mpaBmia MX
KOHCTPYHPOBAHUSI CIIOCOOCTBYIOT (JOPMHUPOBAHUIO YMEHUII 0OOCHOBBIBATh U JOKAa3bIBaTh CYXKJICHUS,
IIPOBOAUTH YETKUE OIPENEICHMs, pPAa3BUBAIOT JIOTMYECKYI0 HMHTYULMIO, KpPaTKO M HarjsgHo
PacKpbIBalOT MEXaHU3M JIOTHYECKMX MOCTPOCHUMH W y4yaT MX MPUMEHEHHI0. TeM cambIM anredpa
3aHMMaeT OJHO U3 BEAYUIMX MeCT B (OPMUPOBAHMHM HAYYHO-TEOPETHUYECKOTO MBIIUICHHUS
IIKOJIbHUKOB. PacKpbiBas BHYTPEHHIOIO TapMOHHUIO MaTeMaTUKH, GOpMHPYs MOHHUMaHHE KpPacoThl U
U3AIIECTBa MaTEMaTHYECKUX PACCYKICHHUH, anreOpa BHOCHUT 3HAUYMUTENBHBIA BKIIAJ B CTETUYECKOE
BOCIIUTAHUE YYALIUXCS.

OO0mas xapakTepucTHKA Kypca ajaredpsl B / — 9 Kiaccax

B kypce anreOpbl MOXHO BBIICIUTH CJIEAYIOLIME OCHOBHBIE COJAEpKATEIbHbIE JIMHUU:
apupmeTuka; anredpa; (yHKIMM; BEpOATHOCTh M CTAaTUCTHKA. Ha psaxy ¢ 3TMMH B conepkaHue
BKJIFOUEHBI /1B JIOMOJHUTEIBHBIX METOJI0JIOTUYECKUX pa3/iesa: JIOTMKa U MHOYKECTBA; MaTeMaTHKa B
HUCTOPUYECKOM pa3BUTHH, YTO CBSA3aHO C peanu3auued 1eiedl OOIEUHTENeKTYaIbHOTO U
OOIIEKYJIBTYpHOTO pa3BuTHs ydamuxcs. ComeprkaHne Kaxa0To U3 9TUX Pa3JIesioB pa3BOPAYMBACTCS B
COJZIEPKATEIIbHO-METOANYECKYIO JTMHHIO, IIPOHU3BIBAIOIIYI0 BCE OCHOBHBIE COJEPIKATENIbHbBIE JINHUMU.
IIpu stoM mnepBas auHUS — <«Jlormka W MHOXECTBa» - CIYKUT LEIM OBJIAJCHUS y4alllUMHCA
HEKOTOPBIMHM JIEMEHTAaMHU YHUBEPCAJIBHOIO MAaTE€MaTH4ECKOro s3blka, BTOpas — «Maremaruka B
HUCTOPUYECKOM DPa3BUTHH» - CIIOCOOCTBYET CO3JAHHIO OOIIEKYJIbTYPHOrO, T'YMaHHTapHOTO (oHa
U3Y4EHHUs Kypca.

Conepxanne TUHUU «ApuUPMETHKa» CIYXKHUT 0a30il Ui JadbHEWIIEr0 M3YyYCHHs y4YallduMHCS
MaTeMaTHKH, CIOCOOCTBYET pa3BUTUIO HUX JIOTMYECKOI'O MBIIIICHUS, (OPMHUPOBAHUIO YMEHUS
M0JIb30BAThCA AITOPUTMAMH, a TaKXKe MPUOOPETEHUI0 NPAKTHMUECKUX HAaBBIKOB, HEOOXOAMMBIX B
ITOBCEIHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOH ILIKOJIE CBA3aHO C PALlMOHAIBHBIMHU U
UppalMOHATIBHBIMU YHUCJIaMH, (OPMHUPOBAHHEM IEPBUYHBIX NPEICTABICHUNH O JAEHCTBUTEIHHOM
qHuCIIe.

Copnepxanue aUHUM «Anredpa» crnocoOCTByeT (OPMHUPOBAHMIO Y YYAIIUXCSl MAaTEMaTH4YECKOIO
anmapara Uil pelleHMs 3ajad M3 Pas3AcsioB MaTEMAaTHKH, CMEKHBIX NPEAMETOB M OKpYKAIOIIEH
peasibHOCTH. SI3bIK anredpbl MOAUYEPKMBAET 3HAYEHHE MAaTEMAaTUKH KakK fA3blKa JJIs MOCTPOEHUs
MaTEMaTHYECKUX MOJIEJIEH ITPOLIECCOB U ABJIEHUH pPeabHOIO MHUpA.

Pa3BuTHEe anropuTMHUYECKOTO MBIIUIEHUS, HEOOXOAUMOIO, B YaCTHOCTH, JUIsl OCBOGHMS Kypca
MHGOPMATUKU M OBJIAJCHUE HaBBIKAMHU JIEAYKTHUBHBIX PACCYKACHUN TakKe SBISIOTCS 3a/JauaMu
n3ydeHnus anredpsl. [IpeoOpa3oBaHre CUMBOIBHBIX (POPM BHOCUT crien(UUECKU BKIIAJ B pa3BUTHE
BOOOpaXEHUs yyallluXcs, UX CIIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOpUecTBY. B oCHOBHOM mikoie
MaTepuai rpyninupyeTcss BOKPYT palliOHaIbHBIX BhIPAXKEHUH.

Conepxanue pasaena «OyHKINN» HalleJIEHO Ha MOJIYYEHHE NIKOJIbHUKaMH KOHKPETHBIX 3HAaHUH O
OYHKIIUY KaK BaXHEHIIEH MaTeMaTUYeCKOW MOJIEINH JJI OMMCAHUs M UCCIEOBaHUS pa3HOOOPa3HbIX
nporeccoB. M3ydeHue 3Toro marepuaia CriocoOCTBYET Pa3BUTHIO Y yUalllUXCs YMEHUS UCIOIb30BATh
pa3iauyuHble S3BIKM MaTeMaTUKH (CJIOBECHBIM, CHUMBOJUYECKHM, Tpaduyeckuii), BHOCUT BKJIaJ B
(dbopMHUpOBaHKE MPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU [IUBHIIU3AIMH U KYJIbTYPBI.

Paznen «BeposiTHOCTh M CTaTUCTHKA» - 00s3aTE€IBHBIA KOMITOHEHT IIKOJBHOTO OOpa3oBaHUS,
YCUJIMBAIOIIUI €ro NMPHUKIATHOE M MPAKTUYECKOe 3HAYeHHE. DTOT MaTephal HEOOXOIuM, MpexJie
BCero, Juisi GOpMUPOBAHUS Y ydaluxcsl GyHKIIMOHAIBHOW I'PAMOTHOCTH - YMEHHUSI BOCIPUHHUMATH U
KPUTHYECKH aHAJTU3UPOBaTh HH(POPMALMIO, MPEJICTABICHHYI0 B Pa3IHUYHbIX (QOpMax, MOHUMAThb
BEPOSITHOCTHBIM ~ XapakTe€p MHOTHMX pPEANBHBIX  3aBUCHUMOCTEH, IPOU3BOAUTH  MPOCTEHIINE



BEPOSITHOCTHBIE pacuéThl. M3ydueHne OCHOB KOMOWHATOPHUKH IMO3BOJHUT yYallleMyCsl OCYILECTBIISATH
paccMOTpeHHe ciy4yaeB, Iepebop M NOACYET 4YMCIa BapuUaHTOB, B TOM 4YHCJIE€ B IPOCTEHINNX
MIPUKJIAHBIX 3a/a4ax.

[Ipy M3y4eHUH CTATUCTUKM U BEPOSTHOCTH O0OramaroTcs IMPEACTaBIECHUS O COBPEMEHHOM
KapTHHE MHpa M METOJax €ro HCCieqoBaHusA, (opMupyeTcs MOHUMAHHE POJU CTATUCTHKU Kak
UCTOYHHMKA COLHMAJIBHO 3HAYMMOM HHGpOpMAalMM M 3aKJIAAbIBAIOTCS OCHOBBI BEPOSTHOCTHOIO
MBIIUICHHUS.

Onucanne mecra yueOHoro npeamera AJI'EBPA B yueOHOM niiane
B cooTBeTcTBHU ¢ y4EOHBIM IUTAHOM Ha M3ydeHHUE alreOpsl B 7 - 9 Kaccax OCHOBHOM IIKOJIBI OTBOIMT
3 yaca B HEJIENIO B TCUCHHUE KAXKIOTO rojia 00ydeHusI.
(9 kmacc 102 ugaca,7,8 kimacc — 105 yacoB B roj)

JII/I‘IHOCTHI)Ie, METANPECAMETHBIC M TIPECAMETHBIC PE3YJbTAaTbl 0CBOCHUA

yueOHOro nmpeaMera «AJireopa»

[Iporpamma obecrieurBaeT AOCTIKEHHE CIEAYIOIIUX PE3YJIbTaTOB OCBOCHHUS 00pa30BaTEIbHOM

MIPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHMUs:
JUYHOCMHbIE:
1) cpopMUPOBAaHHOCTH OTBETCTBEHHOI'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH,
o0yJaromuxcss K CaMOpPa3BUTHIO M CamMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHUIO H
MO3HAHUIO, BHIOOPY JayibHEWIero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKM B Mupe mpodeccuit u
poeCCHOHATIBHBIX MPEANOYTECHUH, 0CO3HAHHOMY ITOCTPOSHUIO WHAWBHIYAIBHOW 00pa3oBaTeIbHOMN
TPACKTOPHUU C YUETOM YCTOMYUBBIX MTO3HABATEILHBIX HHTEPECOB;
2) chopMUPOBAHHOCTH IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOM MPAKTUKU;
3) chopMHpPOBAaHHOCTP KOMMYHUKATUBHON KOMIIETEHTHOCTHM B OOILIEHUMM U COTPYAHHMYECTBE CO
CBEPCTHHKAMHM, CTapUIMMH WU MIAJIIIMMH, B 00pa30BaTeIbHOM, OOIIECTBEHHO IMOJIE3HOW y4eOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEIbHOCTH;
4) yMeHue SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICIM B YCTHOW M MHCHMEHHOU pe4H, MOHUMATh
CMBICJI IOCTaBJICHHOM 331auy, BBICTpauBaTh apryMEeHTAlHIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI;
5) mpencraBieHHEe O MAaTEMAaTHYECKOM Hayke Kak cepe yenoBeyeckon AEATeNbHOCTH, 00 3Tamax eé
pa3BUTHSA, O €€ 3HAYMMOCTH JJIS1 Pa3BUTHS LIMBUIIN3ALINH;
6) KPUTUYHOCTb MBILIUICHHUS, YMEHHE PpACIO3HAaBaTh JIOTMYECKH HEKOPPEKTHbIE BbICKAa3bIBAaHUS,
OTJINYATh TUMOTE3Y OT (aKTa;
7) KpPEaTUBHOCTh MBIIUICHUS, WHHULIMATHBA, HAXOJYMBOCTb, AaKTHUBHOCTb IPH PELICHUU
anredpandecKux 3a1ad;
8) yMeHHe KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT yueOHOM MaTeMaTHUECKOM NesTeTbHOCTH;
9) cnocoOHOCTh K AMOIMOHAILHOMY BOCIPHUATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3a7ad, PEIICHHH,
pacCyKIeHHM.
Memanpeomemuuple:

1) yMeHHe caMOCTOSTEIbHO IUIAHMPOBATH AJIbTEPHATHBHBIE NMYTH JOCTHXKEHUS IeJel, OCO3HaHHO
BbIOMpaTh HanOoJiee 3PPEKTUBHBIE CIIOCOOBI PEIIEHUsI YUEOHBIX U MTO3HABATENIbHBIX 33/1a4.
2)  yMeHHE OCYLIECTBJIATH KOHTpPOJIb IO pE3ylbTaTy M IO CIOCO0Yy JeHCTBHS Ha YpOBHE
MIPOM3BOJFHOTO BHUMAHHUS U BHOCUTh HEOOX0IUMbI€ KOPPEKTUBBI;
3) yMeHue aJeKBaTHO OLIEHWBATh MPABUIBHOCTD MM OIIMOOYHOCTh BHITIOJHEHUS Y4eOHOH 3a1auu, eé
O00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ pellIeHus,
4) oco3HaHHOE BJAJCHHE JIOTHUECKUMH JICHCTBUAMHU OINpEAEICHUs MNOHATUH, 00001eH s,
YCTAHOBJICHUSI AHAJIOTHH, KJIAacCH(UKAIMU HAa OCHOBE CaMOCTOSATEIHLHOTO BBIOOpA OCHOBAHHWHN U
KpUTEPUEB, YCTAHOBJIEHUSI POJIOBUAOBBIX CBS3€EH;
5) yMeHMe YyCTaHaBIMBAaTh NPUYHMHHO-CIEICTBEHHBIE CBSI3U; CTPOUTH JIOTMUECKOE pACCYXKIEHUE,
YMO3aKJII0ueHue (MHAYKTUBHOE, IEAYKTUBHOE U 10 aHAJIIOTUH) U BBIBOJBI;



6) yMeHHe co3JaBaTh, IPUMEHITh U MPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA, MOJIEIH U
CXEMBI JJIs pelIeHus y4eOHBIX U IO3HABATENIbHBIX 3a/1a4;
7) yMeHue OpraHu30BBIBaTH Y4€OHOE COTPYAHHYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U
CBEpCTHMKAMMU: OIPEIENATh LelU, pacnpeaenaeHne QyHKIUM 1 posieil y4acTHUKOB, B3aUMOAEHCTBUE U
obmue crnocoObsl padoThl, yMEHHE padoTaTh B TpyNIe: HAXOAWTh OOIIee pelIeHHe U pa3pemiaTh
KOH(QUINKTBI Ha OCHOBE COIJIACOBAaHUS IO3MLMH UM YydyeTa HHTEpPEecOB, CIyllaTh NapTHEPa;
(bopMyIHpOBaTh, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHUE;
8) c(hOPMHUPOBAHHOCTh Y4YeOHOW M OOIIENOJIb30BATEIILCKOM KOMIIETEHTHOCTH B  00JIacTH
MCIOJIb30BaHUs WH(OPMAUMOHHO-KOMMYHHUKAITMOHHBIX TexHonorui (MKT-koMneTeHTHOCTH);
9) mnepBoHayambHBIE MPEACTABIECHUS 00 HIEAX U O METOJax MaTeMaTHKU Kak 00 YHUBEpPCAJIbHOM
S3bIKE HAYKU U TEXHUKHU, O CPEJCTBE MOJECINPOBAHUS SIBJICHUN U MPOLIECCOB;
10) ymeHue BHIETh MaTeMaTHYECKYylO 3a7adyy B KOHTEKCT€ NPOOJEMHOM CHUTyauuu B Jpyrux
JUCLUILIMHAX, B OKPYXKaIOIIeH KU3HU;
11) ymeHue HaxXoauTh B pa3jIM4YHBIX HCTOYHUKAX HHPOPMALUIO, HEOOXOAUMYIO MJs pELICHMS
MaTeMaTHYECKUX MpoOsIeM, U MPECTaBIATh €€ B MOHATHOHN (opMe; MPUHUMATh PEIICHUE B YCIOBHIX
HEMOJIHOHN U N30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OpMaIuy;
12) ymeHue nmoHUMarTh U UCIIOJIb30BATh MAaTEMaTUYECKUE CPEACTBA HATJIHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) sl UIUTIOCTPALlUK, MHTEPIpEeTallii, apryMEeHTalUH;
13) ymeHue BBLABHraTh TMIOTE3bI NMPH PEHICHWH y4eOHBIX 3a7ady W MOHUMATh HEOOXOIMMOCTH WX
IIPOBEPKH;
|4) yMeHHE NMPUMEHSATh WHAYKTHBHBIC M JICAYKTHUBHBIC CIIOCOOBI PACCYKICHHUH, BUAETh Pa3IUYHBIC
CTpaTeruy peleHus 3a1ay;
15) nmoHuMaHuE CYIIHOCTH AJITOPUTMHUECKUX IPEIIUCAHUN U YMEHHUE JEHCTBOBAaTh B COOTBETCTBHUH C
IIPEUI0KEHHBIM aJITOPUTMOM;
16) ymMeHue camMOCTOSITENIbHO CTaBUTh LIE€JIH, BBIOMPATh W CO3/4aBaTh AJTOPUTMbI ISl PELIEHUS
y4eOHBIX MaTeMaTHYECKUX pooieM;
17) yMeHue IUIaHUPOBATh M OCYILECTBIIATH JEATEIbHOCTh, HANpABICHHYIO Ha pELIeHHE 3ajaad
HCCIIEIOBATENLCKOIO XapaKkTepa.

npeomemmuie:
1) ymeHnue paboTaTh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTypHpOBaHME, H3BJIEUYEHHUE HEOOXOAMMOI
uH(pOpMaIKN), TOYHO ¥ IPaMOTHO BBIPAXKaTh CBOU MBICJIM B YCTHOM M MUCBbMEHHOW peyH, MPUMEHSSA
MaTEeMaTHYeCKyl0 TEPMUHOJIOTHIO U CHMBOJIMKY, HCIOJB30BaTh pAa3lIMYHBbIE S3bIKHW MaTeMaTUKU
(coBecHBIN, CUMBOJINYECKUH, Tpaguueckuii), 000CHOBBIBATH CYXAE€HUS, IPOBOANUTH KIaCCUPUKALIHIO,
JI0Ka3bIBaTh MAaTEMaTUUYECKHE YTBEPKICHMUS;
2) BinajgeHue O0a30BBIM TMOHATHMHBIM amnmapaToM: HMETh MpPEJCTAaBICHHE O YHCIe, BIIAJCHUE
CHUMBOJIBHBIM  SI3bIKOM  aireOpbl, 3HAHHWE DJIEMEHTAPHBIX (PYHKIMOHAIBHBIX 3aBUCHMOCTEH,
¢dopMHpoBaHHE MPEJACTABICHUH O CTAaTUCTUYECKHX 3aKOHOMEPHOCTAX B pealbHOM MHpEe U O
pa3aMyYHBIX croco0ax HX W3BJIeUeHUs, 00 OCOOEHHOCTAX BBIBOJIOB U TPOTHO30B, HOCAIIUX
BEPOATHOCTHBIN XapaKTep;
3) yMeHue BBINONHATH aNredpanyeckue npeoOpa3zoBaHUs pPallMOHAIBHBIX BBIPAKEHUH, IPUMEHATh UX
JUI peuieHus y4yeOHBIX MaTeMaTHM4YecKMX 3a7ady M 3a/ay, BO3HHUKAIOIIUX B CMEXHBIX Y4EOHBIX
npenMerax;
4) yMeHue IO0JIb30BaThCsl MAaTEeMAaTUYECKUMHU (OPMYIaMU U CaMOCTOSITEIIBHO COCTABIISATH (POPMYIIBI
3aBHCHMOCTEHN MEXy BEeTMYMHAMU Ha OCHOBE 0000IIEHNS YaCTHBIX CIy4YaeB U SKCIIEPUMEHTA;
5) yMeHue peniath JUHEHHbIE U KBaJpaTHbIE YPAaBHEHUS U HEPABEHCTBA, a TAK)KE MPUBOAUMBIE K HUM
YpaBHEHHUsI, HEPAaBEHCTBA, CHUCTEMbI; MPUMEHSATh Trpaduueckue NPeCTaBICHUS MJIi pPEUIeHUs WU
HCCIIEIOBaHMs YPaBHEHUM, HEPABEHCTB, CUCTEM; IPUMEHATD [TOJIyY€HHbIE YMEHUS U1l PELIEHUS 3a7a4
13 MaTeMaTHKH, CMEKHBIX ITPEIMETOB, IPAKTUKU;
6) oBnaseHue cUCTEMON (YHKIMOHAIBHBIX TMOHATUN, (YHKIMOHAIBHBIM S3BIKOM M CHMBOJIUKOIA,
YMEHHE CTPOUTH Trpapuku (QYHKUIMNA, OMHMCHIBATH HX CBOWMCTBA, MCIOJNB30BaTh (YHKIIMOHATBHO-



rpa(bnqecxne NpCACTABJICHUA [JId OHNHUCAHUA U aHaJIn3a MATCMAaTHYCCKUX 3aJad U PpCaIbHBIX
3aBHCHUMOCTCH;

7) OBIaIEHUE OCHOBHBIMU CIIOCOOAMH TPEICTABIICHUS aHAIHM3a CTATUCTUYCCKUX ITaHHBIX; YMEHUE
peraTh 3aJa4i Ha HaXO0KICHHE YaCTOThI U BEPOSTHOCTH CIIYYalHBIX COOBITHH,

8) YMCHHUC IMPUMCHATH HU3YYCHHBIC IOHATHUA, PC3YJbTAaTbl W MCTOAbI IIPU PCIICHUU 3a1ad H3
pa3IMYHBIX pa3lIeJIOB Kypca, B TOM YHCIIE 3a/1a4, HE CBOSIINXCS K HETIOCPEICTBEHHOMY MPUMEHECHHIO
HU3BCCTHLIX aJITOPUTMOB.

I1. INTAHUPYEMBIE PE3VJIBTATbBI U3YUEHUSA KYPCA AJIT'EBPBI
B 7-9 KIIACCAX

7 kj1acce

PAIIMOHAJIBHBIE YMCIJIA

BBINTyCKHMK HayduTCs:

1) moHMMaTe OCOOEHHOCTH AECATUYHOM CHCTEMBl CUMCICHMUS,

2) BianeTh MOHATUSAMH, CBSI3aHHBIMU C JIETMMOCTBIO HATypaJIbHbIX YHCEI;

BbInyCKHMK IIOJTyYUT BO3MOKHOCTD:

3) NO3HAKOMUMbCS € NOZUYUOHHBIMU CUCEMAMU CHUCTEHUs ¢ OCHOBAHUAMU, OmAuyHbIMU om 10;

JIEUCTBUTEJILHBIE YMCJIA

BrIlTyCKHMK HayduTCs:

1) ucnonp3oBaTh HayalbHbIE MPEACTABIECHUS O MHOXKECTBE ACHCTBUTEIBHBIX YHCEIl,

Buinycknux nonyuum 603mMoxicHOCMb !

2) pazeumv npeocmaeieHue O UYUCie U YUCIOBbIX CUCEMAX Om HAMYPAIbHbIX 00

0eticmeuUmenbHbIX YUces;, 0 POl BbIYUCTIEHUL 8 YeTI08eYeCKOU NPAKMUKe:
N3MEPEHNA, ITPUBJIMDKEHM A, OLIEHKU

BrIlTyCKHMK HayduTCs:

1) ucronp30BaTh B XOJE PEIICHUS 3a7ad JJICMCHTApHbIC IPEICTABICHUS, CBSA3aHHBIC C
NpUOIMKEHHBIMY 3HAYEHUSIMU BEJIMYMH.

Buinyckuux nonyuum 603moducHocmy.:

2) NOHAMb, YMO YUCLO0Bble OAHHblE, KOMOPble UCNONb3VIOMCS O XAPAKMEPUCTUKU 00beKnos
OKpYdfcalowjeco Mupa, AGNAIOMCA NPEeUMYUWeCMBEHHO NPUOIUNCEHHBIMU, YMO NO 3aNUCU
NPUOTIUIICEHHBIX 3HAYEHUL, COOePAHCAUUXCA 6 UHDOPMAYUOHHBIX UCMOYHUKAX, MOJICHO
Cyoumn 0 No2peutHoCmu NPUOIUNCEHUS,

3) noHamyv, UMO NOZPEWHOCMb Pe3yIbMmama GbIYUCTEHULl OONNCHA Oblmb  cousmMepuma ¢
HO2PEUHOCMbBIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKHUE BBIPAXXEHUA

BBINTyCKHUK Hay4YUTCS:

1) BnaseTh MOHATUSMH «TOXKIECTBOY», «TOKIECTBEHHOE MpeoOpa3oBaHUe», pellaTh 3a1au,
cojiepkalire OyKBeHHBIE JaHHBIE; paboTaTh ¢ GOpMyIaMu;

Buinycknux nonyuum 603MO#CHOCHb.
2)Hayuumvcsi  bINOIHAMb — MHO2OULA208ble  NPeoOPA306AHUs  PAYUOHATBHBIX — BbIPAICEHUL,
NPUMEHAA WUPOKULL HAOOP CnOCOOO08 U NPUEMOS.

YPABHEHUA

BeInmyCKkHMK HayduTCs:

1) pemiate OCHOBHBIE BHJIBI PAIlOHAJIBHBIX YPaBHEHUI C OJHOW NEPEMEHHOM.

Buinycknuk noayuum 603MOHNCHOCMb:

2) o61ademsv cneyuarbHbIMU NPUEMAMU PeUeHUs. YDAGHEHUI.

8 ki1acce
PAIIMOHAJIBHBIE YN CIJIA
BoinyckHMK Hay4duTCs:



1) BeIpaxaThb 4Kcia B SKBUBAJCHTHBIX (hopMax, BbIOMpas Hanbosee MoAXO0/SAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTyalluu;

2) CcpaBHMBATH M YIIOPSIOYUBATH PAllMOHAIBHBIC YUCIIA;

3) BBINOJHATH BBIYUCICHUSA C PAallMOHAJIbHBIMU YHUCJIAMH, COYETas YCTHbIE M MHUChMEHHBIC
IIPUEMBI BBIUUCIICHUHN, IPUMEHATDH KAJIBKYJIIATOD;

BhINTyCKHHMK NOJIYYUT BO3MOKHOCTD:

4) nosnaxomumucs ¢ NOSUYUOHHBIMU CUCIEMAMU CUUCTEHUS ¢ OCHOBAHUAMU, omaudnbimu om 10;

5) yenyoums u pazeums npedcmasieHus 0 HamypaibHbIX YUCIAX U CBOUCMBAX OeIUMOCMU,

JIEMCTBUTEJILHBIE YHCJIA

BoInyCKHMK HayduTCs:

1) BrageTh NMOHATHEM KBaJApPAaTHOIO KOPHS, NPUMEHATH €r0 B BBIYMCIICHUSX.

Buinycknux nonyuum eo3zmooicnocms.

2) pazeumv npeocmaeieHue O YuUcie U YUCLIOBbIX CUCEMAX Om HAMYPAlbHblX 00
OelicmeumenbHblX Yucesl;, 0 poau GblYUCTIeHULL 8 Yell08eUeCKOU NpAKmuKe:

N3MEPEHNA, ITPUBJIMDKEHW A, OLIEHKU

BbinyCKHUK Hay4yuTCs:

l)ucnonp30BaTh B XOJ€ PEIICHUS 3aJad DJICMEHTAPHBIC MPEJCTABICHUS, CBA3aHHBIC C

NpUOMHKEHHBIME 3HAYEHUSIMU BEITUYHH.

Buinycknux nonyuum 603mooicnocms.:

2)nousimov, 4mo uUCI08ble OAHHbIe, KOMOPble UCNOb3VIOMCA O XAPAKMEPUCMUKU 00BbEKmMOo8

OKpYJcaouje20  Mupa, AGIAMCA  NPEUMYUeCMBEHHO NPUOTUNCEHHbIMU, YMO NO  3aNUcu

NPUOTUINCEHHBIX 3HAUEHULL, COOEePAHCAUUXCSL 8 UHPOPMAYUOHHBIX UCOYHUKAX, MOJICHO CYOUMb O

NO2PeutHoCmuy NPUOTUNCEHUS,

AJITEBPAMYECKHUE BbIPAKEHUA
BoinyckHUK Hay4uTCs:
1) BBIIONHATH MpeoOpa3OBaHUs  BBIPAKEHUM, COAEpKAIIMX CTENEHH C  I[EeIbIMU

MOKA3aTeJsIMU U KBaJpAaTHbIE KOPHH;

2) BBINOJHATH TOXKIECTBEHHBIC MPEOOpa30BaHUsI PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE

NpaBUI JeMCTBUN HajJ MHOTOWIEHAMHU U aNreOpandeckuMu IpoOsMu;

3) BBINOJHATH Pa3NIOKEHHE MHOTOWICHOB HAa MHOXHTEIH,
Buinycknux nomyuum 6o3moorcnocms:
AHayuumvcs  GbINOIHAMb — MHO20ULA206ble  NPEeO0OPA308AHUSL  PAYUOHATLHLIX — BbIPANCEHULL,
NPUMEHSISL WUPOKULL HAOOp cnoco608 U NPUEeMOo8;
YPABHEHUA

BrinyckHUK HayduTCSA:

1) pemate OCHOBHbIE BH[bl PAllMOHAIBHBIX YpPaBHEHHUI C OJTHOM NMEPEMEHHOM, CHUCTEMBI IBYX
YPaBHEHHUN C JIByMsI I€pEMEHHBIMU;

2) TOHMMAaTh YpaBHEHHME KaK Ba)XKHEHMIIYI0 MaTeMaTHYECKYyI0 MOJENb JJis OINUCAaHUs U
U3yYeHHUs Pa3HOOOPA3HbIX pealbHBIX CUTYallMii, pelaTh TEKCTOBBbIE 3aJaud  ajlredpanyecKkum
METO/IOM;

3) npuMeHATh rpaduyeckue MNpeACTaBICHUS Ul HMCCIEI0BaHMs YpaBHEHUH, HCCIEIOBAHUS U
pEIIeHNs CUCTEM YPaBHEHHH C JBYMS IEpEMEHHBIMH.

Buinycknux nonyuum 603mMoiCHOCb.

4) osnademv CneyuarbHbIMU NPUEMAMU PEULeHUs] YPAGHEHUI U CUCMEM YPAGHEeHUL, VEEPEHHO
NPUMeHAMb annapam ypaeHeHull Ol peuleHus pasHooOpasHuIX 3a0ay U3 MamemamuKu, CMeHCHbIX
npeomemos, NPaKmuKu,

HEPABEHCTBA

BoinyckHUK HayduTCS:

1) moHMMaTe W TPUMEHSATh TEPMUHOJOTHIO W CHUMBOJHKY, CBS3aHHbIE C OTHOILIEHHEM

HEPABEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

Buinycknux nonyuum 603MOACHOCb HAYYUMbCA:



2) pazHoobpaszHbim npuemam 00Ka3amenbCmea HepaseHcma.
OCHOBHBIE TTOHATUA. YNCIJIOBBIE ®YHKIWN
BBINyCKHMK HayduTCs:
1) crpouth rpaduku >JIEMEHTAPHBIX (YHKIIMIA; UCCIIEI0BAaTh CBOMCTBA YHCIOBBIX (PYHKIIMH Ha
OCHOBE HM3y4YeHUS IMOBEICHUS WX TPadUKOB;
Buinyckuux nonyuum 603mMoicHOCMb HAYYUMBCAL:
2) npo8ooums UCCcie008aHuUsA, C8A3AHHbLE C U3YUEeHUeM C8OUCME (YHKYUIL.

9 knacc
PALIMOHAJIBHBIE YHCJIA

BBINTyCKHMK HayduTCS:

1) wucmonk30BaTh TOHSATHS W Y4YCHUS, CBSI3aHHBIE C  MPOMOPIHOHAIBHOCTHIO BEIIMYHH,
IPOIEHTaMH B XOJE€ PEIICHUS MAaTEeMaTHYECKUX 3a]ad U 3a/1a4 U3 CMEXHBIX MPEIMETOB, BHIIOIHAT
HECJIO)KHBIC TIPAKTUYECKUE PACUETHI.

BBIMyCKHUK TOTYYUT BO3MOKHOCTD:

2) HayuumvCs UCHONBL306AMb NpUeMbl , PAYUOHAIUIUPYIOWUE BbIMUCIEHUs, Npuobpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCIEHUS, 8blOUPAs NOOXOOAUWULL 01 CUMYAYUU CROCOO.

JIEMCTBUTEJILHBIE UNCJIA

BBINMyCKHUK HaydUTCS:

1) BnameTh MOHATHEM KBAJPATHOTO KOPHS, MPUMEHSITh €r0 B BBIYUCICHUSIX.

Buinycknux nonyuum 603moxicHocms:

2) pazeums u yenyoums 3HaAHUsL 0 OCAMUYHOU 3aNUCU OelICMBUMENbHbIX Yucell (nepuoouyeckue u
Henepuoouueckue opoou,).

AJITEBPAMYECKUE BbIPAXKEHUA
BBINYCKHUK HAy4HUTCS:
1) BBINOJHATH TOXICCTBEHHBIC NPe0oOpPa30BaHUSI PAIMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE

MpaBUJ JCHCTBUH HajJ MHOTOWICHAMH U alreOpanvecKuMu JIpoOsMu;

2) BBINOJHATH PA3JI0XKEHUE MHOTOYJICHOB HAa MHOXXHTEIH,
Boinycknux noayuum 603mMoNCHOCHb.
3) npumensimes mooicoecmeeHnvle NPeodpaz06anus Ol peweHus 3a0ay U3 pa3iuidHblX pPa3oenos
Kypca (Hanpumep, 0Jis HAX0HCOeHUsI HAUOOIbULE20/HAUMEHBULE20 3HAYUCHUS BLIPAICEHUS).
YPABHEHUA

BBIyCKHUK HayduTCS:

1) noHuMaTh ypaBHEHHE KaK BAKHEHIIYI0O MaTEeMaTHYECKYI0 MOJENb JUIs OINWCAHHUA W
U3yYeHHUs Pa3HOOOPA3HBIX peallbHBIX CUTYallMi, peliaTh TEKCTOBBIE 3aJaud  ajiredpanyecKum
METOIOM;

Buinycknux nonyuum 603modcnocms:

2)npumensimos epaguueckue npedcmasienus ONisk UCCIe008aHUSL YPAGHEHUU, CUCMEM YPAGHEHU,

cooepoicawux bykeeHHvie KO3ppuyuenmaol.

HEPABEHCTBA

BBINyCKHUK HaydUTCS:

1) pemaTh TUHEHHbIE HEpAaBEHCTBA C OJHON IMMEPEMEHHOW M WX CHCTEMBI;, pellaTh KBaJIpaTHBIC

HEpaBEHCTBAa C OMOPO Ha rpaduyeckue NpeacTaBICHUS;

2) TNPUMEHATH anmapaT HEPaBEHCTB Ul PEIICHWUs 3a7ad W3 Pa3InYHBIX pa3JesioB Kypca.

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

3) paznoobpasHbiM npuemam OO0KA3amenbCmed HepageHCms, Y8ePeHHO NPUMEHAMb annapam

HepaseHcme Olisl peuleHusi pPasHOOOPA3HLIX MamemMamudeckux 3a0ad U 3a0aiy CMEeNCHbIX

npeomemos, NPaKmuKu;

4) npumenamv 2cpaguueckue npeocmasieHuss 01 UCCIe008AHUS HEPABEHCME, CUCeM

HepaseHcma, cooeparcauux OyKeeHHble Kodppuyuenmol.
OCHOBHGBIE TIOHATUSA. YNCJIOBBIE ®YHKIIWN



BBINTyCKHUK HayduTCS:

1) noHMMaTh M HCMONB30BaTh (PYHKIHMOHAIbHbBIE MOHATUS U SI3bIK (TEPMHHBI, CUMBOJIUYECKHE
0003HaYCHHUS ),

2) crpoutb rpauKku 3JIEMEHTapHBIX (YHKIUI; UCCIIEIOBATh CBOWCTBA YHUCIOBBIX (PYHKIHNA Ha
OCHOBE HM3y4YeHUS IMOBEICHUS WX TPadUKOB;

3) noHuMarh (YHKIUIO KaK Ba)KHEUIIYID MaTeMaTHYeCKyl0 MOJeNb JJisi OIHCAHUs
MIPOLIECCOB U SIBIICHUHN OKPYKAIOIIETO MHPa, IPUMEHATh (DYHKIIMOHAIBHBIN S3bIK ISl OMHCAHHS U
UCCIIEIOBaHMS 3aBUCUMOCTEH MEXAy (PU3HMUEeCKUMU BETUYUHAMHU.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

4) nposooumv ucciedo08anus, CeA3AHHbIE C U3VHEHUeM CB0UCME (DYHKYUll, 6 mom uucie ¢
UCNONbL308AHUEM KOMNbIOMEPA, HA OCHO8E 2PAPUKO8 U3YUEHHbIX QYHKYUL CIpoums Oojee ClONCHbLE
epaghuxu (KycouHo-3a0auHvle, ¢ «BbIKOJOMBIMUY MOYKAMU U M.N.);

5) wucnonvzosamev QyHKyuoOHANbHBIE NPEOCMABNEHUS U CBOUCMEAd YHKYUll Ol peuleHus
MamemamuyecKux 3a0ay U3 paziudHsblx pazoenos Kypca.

UMCJIOBBIE ITIOCJIIEAOBATEJIBHOCTU

BoinyckHUK HayduTCSA:

1) nDoHMMATP M UCHONB30BaTh S3bIK IIOCIEAOBATEILHOCTEH (TEPMUHBI, CHMBOJIHYECKHE
0003HauCHHUS ),

2) mpuMeHSTh (OPMYIBI, CBSI3aHHBIE C apU(METHUECKOW W TEOMETPHUECKOW MPOTPECCUSIMH,
U amnmapaT, cOPMUPOBAHHBIN MPH U3YUYEHUHU [PYTHX Ppa3leioB Kypca, K PELISHUIO 3a/1ad, B TOM
YHcie ¢ KOHTEKCTOM M3 pealilbHON JKHU3HH.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

3) pewamsb KOMOUHUPOBAHHbIE 3A0a4U C NpPUMeEHeHueM Gopmyn N-20 uleHa U CyMMbl NepEblx
Nunenos apugmemuyeckou U 2eoMempulecKol npozpeccuil, NPUMeHAmMb NpU dMOM annapam
VpasHeHuli U HepageHcms,

4) nonumams apugmemuueckyio u 2eomMempuyecKyro npocpeccuu Kax (OyHKYuu HamypaibHO20
apeymenma, cesa3vl8amov apu@dmemuyecKyro npoepeccuio ¢ JUHeUHbIM POCHOM, 2e0MempUuieckyo — ¢
9KCNOHEHYUAIbHBIM POCHIOM.

OIMMCATEJIbBHASL CTATUCTUKA

BBITyCKHUK ~HAayduTCsl HCIONB30BaTh MPOCTEHIINE CIIOCOOBI APEICTABICHUS W  aHaIHM3a
CTaTHUCTUYECKUX ITaHHBIX.

Buinycknux nomyuum 6o3modxxcnocms npuodpecmu nepeoHauaibHbulll ONbIM Op2anuzayuu coopa
OAHHBIX NPU NPOBEOEHUU ONPOCA 0OUWECMBEHHO20 MHEHUS, OCYWeCmEIIsiMb UX AHAIU3, NPe0Cmasisims
pe3yibmamsl ONpoca 6 uoee maobauybl, OUASPAMMDI.

CJIYYAMHBIE COBBITUS U BEPOSATHOCTh

BBITyCKHUK ~HAy4UTCS HAXOAWTh OTHOCHTEIBHYIO YacTOTy ¥ BEPOSTHOCTH CIyYaifHOTO
COOBITHSL.

Buinycknux nonyyum 6o3moorcnocmes npuobpecmu onvim npoeodeHuUs: CiyuanuHblx IKCHEPUMEHINOE,
8 MOM YUCTle C NOMOWbI0 KOMNBIOMEPHO20 MOOEIUPOBAHUS, UHMEPNpemayuy ux pe3yibmamos.

KOMBMUHATOPUKA

BhIMyCKHUK HayduTCs pelath KOMOMHATOPHBIC 33/1adydl HA HAXOXACHHE YUCIa OOBEKTOB HIIU
KOMOWHAIINH.

Buvinycknux nonyuum 603mModcHOCMb HAYYUMbCA HEKOMOPbIM CREeYUANbHbIM NPUEMam peuleHus:
KOMOUHAMOPHBIX 3A0aH.

IV.Conepxkanue yueOHOro npeamera «AJjredopa»
APUOMETUKA



PanmonanbHble yncaa. PaciimpeHne MHOXKECTBA HATypajbHBIX YHMCEN A0 MHOXKECTBA LIETBIX.
MHoecTBa IEIBIX YUCEeN 0 MHOXECTBa PAllMOHABHBIX. PallMOHAIbHOE YHCIIO KaK OTHoLIeHHe M/n,
rae M - nesnoe 4yucio, N — HaTypajibHoe. CTENEHb C LENIbIM [10Ka3aTeIeM.

HeiictBuTenbHbIe uncaa. KBagpaTHbli KopeHb U3 uMcia. KopeHb TpeThel cTeneHu. 3anuch
KOpHEH C MOMOIIBIO CTETIEHH C APOOHBIM MIOKA3aTEIIEeM.

ITonsatue 06 uppaunoHagbHOM uncie. MppannoHaabHOCTh YHCIAa U HECOU3MEPUMOCTb CTOPOHBI U
yaroHaiu kajapara. Jlecarnunble NpUOIMIKEHNS UPPALMOHATIBHBIX YHCE.

MHOXeCTBO JEHCTBUTENIBHBIX YHUCENl; NPEACTABICHHUE ACHCTBUTEIbHBIX YMCEN OECKOHEYHBIMU
JecATUIHBIMU Apo0siMu. CpaBHEHUE IEHCTBUTEIBHBIX YHCEIL.

Koopaunataas mnpsimas. M300pakeHne Yucea TOYKAMH KOOPJAWHATHOM mpsiMoil. UmcClIoBBIE
IIPOMEXKYTKH.

N3mepennsi, npuldJMiKeHMsi, oOHeHKH. Pa3Mepbl 00BEKTOB OKpyxaroumiero wMupa (0T
3JIEMEHTApHbIX YacTull 10 BceneHHoi), UINTeNbHOCTh MPOLIECCOB B OKPYIKAloLleM Mupe, Belnenenue
MHOXHTENS - CTENEeHM JecATH B 3anmucu uucnia. lIpubnmkEéHHOe 3Ha4YeHHEe BEIWYMHBI, TOYHOCTh
npubmxenus. [Ipukuaka u oleHKa pe3yabTaToB BRIYHCICHHMN.

AJII'EBPA

Auredpanyeckne BbIpaskeHMsl. DByKBEHHbIE BBIpaXEHHUS (BBIPAKEHUS C IEPEMEHHBIMU).
YucnoBoe 3HaueHHe OyKBEHHOIO BbIpaxkeHus. JlomycTumble 3HaueHUs nepeMeHHbIX. [loacraHoBka
BbIpaXXEHUI BMecTO mepeMeHHbIX [IpeoOpasoBaHue OYKBEHHBIX BBIPDA)KEHUH HAa OCHOBE CBOMWCTB
apupmeTnyeckux AercTBuil. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXAECTBO.

CreneHb ¢ HaTypaJIbHbIM IIOKa3aTeleM U €€ CBOWCTBA, OAHOWIEHb W MHOrowieHbl. CreneHb
MHorousneHa. ClI0OKEHHME, BBIYATAHUE, YMHOXXCHHE MHOTOwIeHOB. {DOpMylsbl COKpPalIEHHOIO
YMHOKEHUS: KBaJpaT CyMMbl U KBajpatr pasHoctu. @opmyna pazHocTH KBajparoB. [IpeoOpa3zoBanue
LIEJIOr0 BBIPAXKECHMsI B MHOTOWIeH. Pa3jioxkeHre MHOTO4JIE€HOB HA MHOXUTEIU. MHOTOWIEHB! ¢ OJHOU
nepemeHHou. Kopenb MHOrowsieHa. KBaapaTHbiil TpEXWIECH; pa3JIOKEHUE KBAJIPATHOTO TPEXUIEHA HA
MHOKUTEIH.

Anrebpanueckast 1pobb. OcHOBHOE cBOiicTBO anreOpandeckoil apoOu. CiiojkeHue, BbIUUTAHMUE,
YMHOXXEHUE, JiefieHre anredpandeckux apoOeii. CTeneHs ¢ 1ebIM IoKa3aTeneM U e€ CBOHWCTBaA.

ParonanbHble BeIpaskeHUs U UX peoOpa3oBanus. Jloka3aTenbCcTBO TOKIECTB.

KBanpatusie xopHu. CBoiicTBa apu(@MeTHUECKHUX KBAJPAaTHBIX KOpPHEH M WX TNPUMEHEHHS K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYUCICHUSM.

YpaBHenusi. YpaBHeHue ¢ opHoil mnepemeHHOi. Kopenb ypaBHeHHs. CBOWCTBA YHCIIOBBIX
paBeHCTB. PaBHOCHUIIBHOCTD ypaBHEHUHU.

JluneitHoe ypaBHeHue. KBajparHoe ypaBHeHHE: (QopMmyja KOpPHEW KBaJpaTHOTO YPaBHEHMS.
Teopema Buera. IlpumeHeHue ypaBHEHM, CBOIALIUXCS K JIMHEMHBIM U KBaapaTHBIM. [Ipumepsl
pelIeHns ypaBHEHUH TpeThel 1 ueTBepTol creneHel. Pemenue 1poOHO-palimoHaNbHBIX YPaBHEHHH.

VYpaBHeHHE C IByMs NEpEMEHHBIMH. JIMHENHHOE ypaBHEHHME C JBYMS NEPEMEHHBIMH, IPUMEPHI
pelleHns ypaBHEHUH B II€JIbIX YHCIIaX.

Cucrema ypaBHEHUH C JBYMs II€pEMEHHbIMU. PaBHOCWIBHOCTH cucTeM. CuHcTemMbl IBYX
JIMHEWHBIX YPAaBHEHUH C JIByMs IIEPEMEHHBIMH; pEUICHUE IOJCTAaHOBKOM M CioxkeHueM. lIpumepsl
pELIEHNs CUCTEM HEITUHENHBIX YPAaBHEHUHN C IBYMs IEPEMEHHBIMH.

Pemenre TekCTOBBIX 3374 anreOpandecKuM CIIoCOOOM.

JlekapTOBbl KOOpPAMHATHI Ha IJIOCKOCTU. ['paduueckas uHTepnperanys ypaBHEHHS C JBYMs
NepeMeHHbIMHU. ['papuK JTUHEHHOro ypaBHEHMsI C ABYMS MEPEMEHHBIMU; YIIIOBOM KO3(PQPUIMEHT,
IpsIMOH; YCIIOBHE MapajuIeIbHOCTH NpSAMbIX. ['paduk NpOCTEHIIMX HETMHEWHBIX YpaBHEHUIl:
napabona, TunepOosia, OKPYKHOCTb. ['paduyeckas HHTEpHpETallds CHCTEM YPAaBHEHHH C JABYMs
IIEPEMEHHBIMH.

HepaBencrBa. UncnoBsle HEpaBEHCTBA M UX CBOWCTBA.

HepaBeHCTBO ¢ OJHON NepeMeHHON. PaBHOCHUIBHOCTH HEpAaBEHCTB. JIMHEHHBIE HEPABEHCTBA C
onHoi nepemeHHol. KBanparusie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OAHON NMEPEMEHHOI.
OYHKINU



OcHOBHbIE TOHATHA. 3aBUCUMOCTH MeXAy BennuuHamu. [lonstue ¢ynkuuu. 006mactb
ompeelIeHUsT 1 MHOXECTBO 3HadeHUN (yHkimu. CriocoObl 3amganust GyHKiuu. ['paduk QyHKIHM.
CoiicTBa (hyHKIMIA, UX 0TOOpakeHue Ha rpaduke. [Ipumeps! rpaduKOB 3aBUCHMOCTEN, OTPAKAIOIINX
pealibHbIE MPOIIECCHI.

YuciaoBble QyHknuu. OyHKINHU, ONMUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPONOPIHMOHAIBHBIC
3aBUCUMOCTH, UX Tpaduku u cBoiicTBa. Jluneitnas ynkius, e€ rpaduk u cBorictBa. KBamparuunas
¢bynkuus, ee rpa¢puk u cBoicTBa. CTeneHHble (PYHKIUHM C HATYPaJIbHBIMH NOKa3aTelsiMU 2 U 3, UX

rpaduku u cBorictBa. ['paduku Qynkimit y:ﬁ?, y=3x, y=|x.

YucaoBble mnociegoBateqabHocTu. [lonstue YHCIIOBOM TMOCIEI0BATENbHOCTH. 3aJlaHue
MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOU popMyroi U GopMyIioil N-To uieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opmyssl N-ro  uieHa apupMeTHyecKoil u
TeOMETPHUYECKOIN POrpeccuii, CyMMBI TIEPBBIX N-X WieHOB. M300paxeHne 4ieHOB apu(MeTHIECKOU 1
FeOMETPUYECKON POrpeccuii TOUKaMHu KOOPAMHATHOM TJIOCKOCTH. JIMHEHMHBIN W 3KCIOHEHIHATbHBIN

poct. C10XKHBIE IPOLIEHTHI.
BEPOSATHOCTb U CTATUCTHUKA

Crarucruka. TabnuuHoe U rpaguueckoe NMpeiCcTaBIeHUE AAHHBIX, CTOJI0YaThle U KPYrOBbIE
IMarpaMMbl, TpapuKy, TPUMEHEHUE AUarpaMM U Tpa(uKOB IS ONHCAHUS 3aBUCUMOCTEH pealbHBIX
BEIMYMH, W3BJIIeUeHUE UHPOpMauuud U3 Tabnuu, guarpaMM W rpadukoB. OnucarelbHble
CTaTUCTHUYECKHE ITOKA3aTeNI YUCIOBBIX HAOOPOB: cpeHee apruMEeTHIECKOe, MEana, HanOOJbIIee 1
HauMeHblIee 3HaueHus. Mepsl paccenBaHus: pa3Max, JUCIEPCUs U CTAHIaPTHOE OTKIOHEHHUE.

CnyuaiiHas u3MeH4YMBOCTh. M3MeHuMBOoCcTh mpu H3MepeHusix. Pemaromue mnpasuia.
3aKOHOMEPHOCTH B U3MEHUYMBBIX BEJINYMHAX.

Cayuaiinble coObiTusi. CiydaiiHble OMNBITHI (PKCIEPUMEHTHI), 3JIEMEHTapHbIE CilydailHble
coObITHS (Mcxobl). BeposTHOCTH 351eMeHTapHbIX cOOBITUI. COOBITHS B CIIly4alHbIX SKCIIEPUMEHTAX U
OJIaroNpHUATCTBYIONIUE d3JIEMEHTapHBbIE COOBITHS. BeposiTHOCTH CitydallHBIX CcOObITHIA. ONBITHI ¢
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMU  cOOBITUSAMHU. Kilaccuueckue BEpOSITHOCTHBIE OINBITHI  C
UCIOJIb30BaHUEM MOHET, KyOukoB. IlpencraBiieHne coOBITMI € MOMOIIBIO Juarpamm Oijepa.
[IpoTHBOMONOXKHBIE COOBITUS, OObEJUHEHHWE U THepeceyeHHe coObITui. IIpaBuUiO cloXkeHus
BepositHOocTel. CiydaitHeiii BeIOOp. [lpencraBnenue skcnepuMeHTa B BUIE AepeBa. HezaBucumeblie
COOBITHS. YMHOXEHHE BEpOSITHOCTEH He3aBUCUMBIX coObITHH. IlocienoBarenbHble He3aBUCHMBIE
ucneltanusd. [IpencraBnenne o He3aBUCUMBIX COOBITUSX B KU3HU.

DJieMeHTbl KOMOMHATOpPUKM. [IpaBmiio yMHOXEHHs, NEpPECTaHOBKH, (pakTopuan 4yucia.
Coueranuss u yucino coueranuii. ®opmyna uucna couyeranuid. TpeyronbHuk Ilackans. OnbITel C
OOJIBIIIMM YHCIIOM PaBHOBO3MOXHBIX 3JIEMEHTAPHBIX COOBITHI. BhIunciieHne BeposSTHOCTEN B ONbBITaX
C IpUMEHEHHEeM KoMOuHaTOpHBIX (opmyin. Mcnbitanus bepnymmm. Yenex u Heynada. BepositHoctn
COOBITHI B cepuu ucnbITaHuil bepHymmu.

Cay4aiiHble BeJIMUMHBI. 3HAKOMCTBO CO CIy4allHBIMHU BEJTMYMHAMU Ha MPUMEpPAaX KOHEUHBIX
JUCKPETHBIX CIy4alHbIX BenuuyuH. Pacmpenenenue BepoATHOCTeH. MaremaTudeckoe OXUAAHUE.
CpoiicTBa MareMarudeckoro oxxkujgaHus. [lonstue o 3akoHe Oonbiiux yucen. l3mepenue
BeposiTHOCTe. [lpumeHeHne 3akoHa OONBIIMX YHCET B  COLMOJIOTHMH, CTPaXxOBaHUH, B
3/IpaBOOXpaHEHUH, 0OecTieyeHNH 0€301aCHOCTH HACEJIeHHS B Upe3BbIUaiHbIX CUTYaIUsX.

JIOTUKA 1 MHOXECTBA

TeopeTuko-MHOKeCTBEHHbIE MOHATHSA. MHOXKECTBO, 2JIEMEHT MHOKECTBA. 3aJIaHUE MHOYKECTB
MIEPEYUCIICHUEM DJIEMEHTOB, XapaKTePUCTUUECKUM CBOMCTBOM. CTaHIapTHBIE 0003HAYEHUS YHCIOBBIX
MHOXecTB. [lycroe MHOXKecTBO u ero obo3HaueHue. [lonmHO)ecTBO. OOBeIUHEHNE U TIEPECCUCHUE
MHOXECTB, Pa3HOCTh MHOKECTB.

Nnnroctparust OTHOIIEHUH MEX Iy MHOKECTBAMH C TTOMOIIBIO JuarpaMm Ditnepa—Benna.



JJjieMeHTbl JIOTHKH. [loHATHE O PAaBHOCHIBLHOCTH, CJIEJOBAHUH, YMOTpEOJIEHHE JOTHYECKUX
CBSI30K eC/lU...,mO..., 8 MOM U MOAb-KO 6 MOM clydae, JOTUYECKUE CBSI3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUU

Uctopuss ¢dopmupoBaHus NOHATHUS 4YHCIA: HATypajbHble 4YHcla, APOOU, HETOCTATOYHOCTh
pallMOHAIBHBIX YHUCEN I T€OMETPUYECKUX HU3MEpPEHUU, HppanuoHaibHble uuciaa. CTapuHHbBIE
cucteMbl 3amucu yucen. Jpoowu B BaBuimone, Erunte, Pume, OTKppITHE NECATHYHBIX IpOOCH.
Crapunnable cuctembl Mep. [ecsatuunbie Apodu W MeTpudeckas cucrtema Mep. llosBneHue
OoTpUIATENbHbIX yKcen U Hyha. JI. Marnuukuii. JI, Dinep.

Bo3nukHOBeHHME MaTeMaTHMKM KakK HayKd, OJTanbl ee pa3Butus. OCHOBHBIE pa3/eibl
MaTeMaTUKU. Beriaroniuecs MaTeMaTUKU U UX BKJIaJl B pa3BUTHE HAYKHU.

beckoHEeYHOCTh MHOKECTBA MTPOCTHIX Yucell. Yuciaa U AJIMHBL OTPE3KOB. PanmoHanpHble yucia.
[TotpebHOCTH B uppanuonanbHbix unciax. [llkona [Mudaropa

3apoxaenue anredpsl B HeApax apudmeruku. An-Xopesmu. PoxieHne OyKBEHHOW CHMBOJIHMKH.
[1.depma, @. Buer, P. llekapt. Ucropus Borpoca o HaxoxaAeHUU (opMys KOpHEH anredpanuyecKux
YpaBHEHUM, HEPA3PEIIMMOCTh B paJiMKalax ypaBHEHUN creneHu, oombiue yetsipex. H. Tapranbs, [Ix.
Kapnano, H.X. Abens, O. l'anya.

N300perenne MeTo1a KOOPMHAT, TIO3BOJISIONIETO TEPEBOAUTH TEOMETPHUECKUE OOBEKTHI Ha SI3bIK
anreopsl. P. Jlekapt u I1. ®epma. [Ipumepbl pa3nudHbIX CUCTEM KOOPIMHAT Ha TIOCKOCTH.

3amaga Jleonapmo Iluzanckoro (®dubonauuwm) o kponukax, yucia duboHauuyw. 3amada o
axMaTHOM JTOCKE.

Hcrokn Teopun BEpOATHOCTER: CTPAaxoBoe €0, azapTHble urpsl. II. depma u b. Ilackans. 4,
bepuymnu. A.H. Konmoropos.

Pons poccuiickux yueHbix B pa3Butuu Maremaruku: JI. DOimep. H.W. JloGaueBckuii,
I1.J1.Yeb6nmmeB, C. Koanesckas, A.H. Konmmoropos.

Matematuka B paszButuu Poccum: Ilerp |, mkona matemaruuecKMx W HaBUTAIKUX HAayK,
pasButue poccuiickoro ¢uora, A.H. KpsutoB. Kocmudeckas nporpamva u M.B. Kenpimi.

HanpagJ/ieHusi NPOEKTHOM 1eATeIbHOCTH

Ogaum w3 myreid QopmupoBanuss YVY][ B OCHOBHOM IIKOJNE SIBISIETCS BKJIIOYECHUE
oOyyaroluxcsi B Y4eOHO-MCCIENOBAaTEIbCKYI0 M IMPOEKTHYIO JESTeNbHOCTb, KOTOpas MOMKET
OCYLIECTBIAITBCSI B paMKaxX pealu3allid MpOrpaMMbl y4yeOHO-MCCIIEOBATENBCKON M MPOEKTHOMH
nesaTenbHoCcTH. [Iporpamma opueHTMpOBaHa Ha MCIOJB30BAaHUE B PaMKaX YPOUYHOM M BHEYPOYHOM
NesITeIbHOCTH JUIsSl BCEX BUIOB 00pa30BaTENbHBIX OPraHMU3aLUN MpPU MOJY4YEHUH OCHOBHOI'O OOIIEro
oOpazoBaHus.

Crienudrka NpoeKTHON AeATeTbHOCTH 00y4aloIIMXCsl B 3HAUUTEIBHOM CTENEHM CBs3aHa C
OpUEHTalle Ha MOJydYeHUE MPOEKTHOTO pe3ysibTaTa, OOECIEeUMBAIOLIEr0 pELICHUE NPUKIATHON
3aJJaud M HMEIOLIEr0 KOHKpPETHOe BblpakeHHe. IIpoekTHas JesTeabHOCTh 00ydaromerocs
paccMaTpuBaeTCs ¢ HECKOJIBKMX CTOPOH: MPOAYKT KaK MaTepHAIM30BaHHBIM pE3yibTaT, MPOLECC KAK
paboTa 1o BBIMOJIHEHHUIO MPOEKTA, 3alUTa MPOEKTa KaK WILTIOCTpAIHs 00pa30BaTeIbHOTO JOCTHKEHUS
oOyuJarolerocss 1 OpUeHTHPOBaHAa Ha (OPMHUPOBAHUE M PA3BUTUE METANPEAMETHBIX U JMYHOCTHBIX
Pe3yabTaTOB 00YYaIOLIHXCS.

TeMmbl IPOEKTOB, IIpeAIaracMeIX B 7 Kilacce:

1) Crapunnble cucTeMbl 3amucu  uucend. Jpoou B Basuwnone, Erunre, Pume, OTkpbiTHE
JECATUYHBIX APOOEii.
2) CrapunHble cUcTeMbl Mep. [lecaTHuHble qPOOU U METpUYECKas CUCTeMa Mep.
3) Beinaroruecss MaTeMaTHKHU U UX BKJIaJ B pa3Butue Hayku. (JI. Maraunkwuii, JI. Ditnep.)
Templ MpOEeKTOB, peaIaraéMeIX B 8 Kiacce:
1) IlIxomna ITucgaropa.



2) 3aposkaeHue areOpsl B Heapax apupMeTuxu. A-Xope3mu.
3) Poxxnenne OykBeHHoi cumBonuku. [1.depma, ®. Buer, P. JlekapT.
Tembl IPOEKTOB, MpeAIaraeéMbIxX B 9 kiacce:

1) 3amaua Jleonapno Iluzanckoro (PuboHayum) o Kponukax, yucia dubOonauuu. 3amavya o
IaXMaTHOM [TOCKE.

2) HMcToku Teopun BEPOSITHOCTEN: CTPAXOBOE 1110, a3apTHbie Urpel. I1. @epma u b. Ilackans. 4,
bepuymnu. A.H. Konmoropos.

3) Poap poccuiickux y4eHbIX B pa3Butun Maremaruku: JI. Oinep. H.M. JloGaueBckuid,
I1.J1.Ye6pmues, C. KoBanesckas, A.H. Konmoropos.

4) Matemaruka B paszButuu Poccuu: Ilerp |, mkona mMaTremMaTHuecKUX M HaBHUTallKUX HayK,
pazButue poccuiickoro ¢uota, A.H. KpsutoB. Kocmudeckast mporpamma u M.B. Kenpi.

Buabl yueOHoI nesitesibHOCTH, oO0ecnieunBaomue popmuposanue UKT-
KOMIIEeTeH U
Cpenu BUIOB Y4eOHOW jeATeNbHOCTH, obecneunBatonmx ¢opmupoanue MKT-
KOMIICTCHII U 06yqa}oumxca, MOJKHO BBIACJINTS B TOM 4YUCJIC TAKHEC, KaK:

e BBHINOJHSEMbIE HAa YpoKax, JloMa U B paMKaX BHEYPOUHOW JESITEIbHOCTH 3ajaHMus,
IIpeiIoJIaratolife NCI0JIb30BaHUE JIEKTPOHHBIX 00pa30BaTENbHbBIX PECYPCOB;
® CO3/IaHHE U PEJAKTUPOBAHUE TEKCTOB;
® CO3/aHHE U PEJAKTUPOBAHKE AIIEKTPOHHBIX TAOIUIL;
® UCIONB30BaHUE CPEICTB Uil TOCTPOEHUS Juarpamm, rpapukoB, OJIOK-CXeM, JPYrux
rpagu4ecKkux 0OBbEKTOB;
® CO3/1aHHE U PEJAKTUPOBAHKE MIPE3CHTALINN;
CO3/IaHHE U peaKTupoBaHue rpaduku u Goro;
CO3/IaHHE U PEeaKTUPOBAHUE BUIEO;
CO3/1aHH€ MY3BIKAIbHBIX U 3BYKOBBIX OOBEKTOB;
MOKCK M aHaiu3 uHpopMmaiuu B IHTepHETE;
MOJIETTUPOBAHUE, IPOCKTUPOBAHUE U YIIPABICHUE;
MaTemaTthueckas 00paboTKa U BU3yaJIU3allusl TaHHBIX;
CO3/1aHH€ BeO-CTpaHUI] U CalTOB;
ceTeBasi KOMMYHUKALMSA MEXY YYCHUKAaMU U (WIH) yUUTEIIEM.

OddextuBnoe (opmupoanne MKT-komrereHInu 00yJarOnIuXxcsi MOXKET OBITh 00ecreyeHo
YCWIMSIMA KOMaH/Ibl YUMTENeH-TIPEeMETHUKOB, COTJIacOBaHHE JICHCTBUI KOTOPBIX OOecreunBaeTcs B
XO0/JI€ PeryJIsIpHbIX pabo4MX COBEILAHUI 10 JAHHOMY BOIPOCY.

TemaTuuyeckoe NIIAHUPOBAHUE

7 kaacc — 3 yaca B HeleJIIo

Pasnenst OcHOBHOE cofiepKaHNE TI0 TEMAM XapakTepUCTHKa OCHOBHBIX BUOB JESATEILHOCTH
IPOrpaMMBl yueHHKa (Ha ypOBHE Y4eOHBIX JIEHCTBUH)
7 kaace
I'maBa 1. Boipa:keHns, ToK1eCTBa, ypaBHeHUS HaxoauTs 3HaueHMs YUCIIOBBIX BBIPAKEHUI €
22 4. NIEPEMEHHBIMU ITPH YKA3aHHBIX 3HAYEHUAX
Bripaxxenus nepeMeHHbIX. Mcnofib30BaTh 3HAKU >,<,< > 4YWUTaTh U
[IpeoOpazoBaHue BEIPAKEHHIA COCTAaBJISITh IBOMHBIE HEPABEHCTBA.
Konrtponbhas padora Nel BrimonnsaTs npocreiimune npeodpa3zoBaHus
YpaBHEHUs ¢ 0THON IEpEMEHHON BBIPQKCHHI: PUBOIUTE TIOJOOHEIE CllaracMbIe,
CraTucTHyecKne XapaKTepUCTHKH packpbIBaTh CKOOKH B CyMMe€ WIJIA Pa3HOCTH
Konrtponbnas padora Ne2 BBIPAKEHUI.
Pemars ypaBHeHust Bujia ax=b npu pa3inn4HbIx
3HaUeHMsX @ U D, a Taxke HECIIOKHBIC YPAaBHEHUS,
CBOJSIINECS K HAM.




Hcnonb3oBath anmnapaT ypaBHEHUHN ISl peIICHUS
TEKCTOBBIX 3a]1a4, MHTEPIPETUPOBAThH PE3YJIbTAT.
Hcnons3oBaTh mpocTeiie CTaTUCTUICCKUC
XapaKTEPUCTHKH (cpeaHee apuMeTHIecKoe, pa3max,
MOJIa, MeIMaHa) JUIA aHAlln3a Psia JaHHBIX B
HECJIOKHBIX CUTYAIUSIX

I'naBa 2. ®ynkuuu 11 9.

OyHKIMA U UX TPaPUKH
Jluneitnas QyHKIHSA
Kontponbnas padota Ne3

Brruncnsate 3HaueHnst GyHKIUH, 3a1aHHON QOpPMYIIOH,
COCTaBIIATH TaONMUITH 3HaueHn! GyHKwH. [1o rpaduky
(YHKIMY HAXOAUTh 3HaYeHNE QPYHKIMH 1O
M3BECTHOMY 3HAUYEHHIO apTyMEHTa U peliaTh
oOparnyro 3agaqy. CTpouTs rpaduxu mpsiMon
MIPOTIOPIIMOHATIFHOCTH M THHEHHOU (DYHKITHH,
OTMCHIBATH CBOMCTBA 3THX PyHKIMHA. [loHnMaTh, Kak
BIIMSIET 3HAK Kod(duuueHTa Kua pacmomoxenme
KOOPJMHATHOM IIOCKOCTH rpaduku GyHKmu y=KX,
rae k#0? Kak 3aBucur ot 3uauenuii ku b B3aumuoe
pacmonoxxenue rpadukoB 1Byx QpyHKIHN BUAA
y=kx+b. MaTepnperrpoBats rpadhuKku peasbHbIX
3aBUCHMOCTEH, ONUChIBaEMbIX (popMynamu Buaay=KX,
raek#0 u y=kx+b

I'naa 3. CteneHnn ¢ HATYPaJbHBIM MOKa3aTeJeM

11 4.

CreleHs U ee CBONMCTBA
OIHOYWIECHBI
KonTponbHas pabora Ne4

BrruncisaTs 3HaueHUs BbIpaKEHUN BUIA a", rae a-
MIPOU3BOJILHOE YHCIIO,N- HATYpaJbHOE YUCIIO, YCTHO U
MUCHMEHHO, a TAKXXe C TIOMOIIBIO KaJIbKYJIATOpa.
DOopMyIMpPOBATh, 3aIIUCHIBATh B CUMBOJIMUECKON
(hopMe 1 000CHOBBIBATH CBOHCTBA CTEIICHU C
HaTypaJbHBIM ITOKa3aTeseM. IIpumensaTs cBoiCTBa
CTETICHH ISl TPeoOpa30BaHusl BEIPAKEHUH.
BhInonHATE YMHOXKEHHE OJHOYJICHOB U BO3BEICHHE
OTHOWICHOB B cTeneHb. CTpouTh rpadmku (yHKITHHA
y=x’i y=x". Pemats rpaduueckue ypaBHeHHAX =KX+b,
X3=kx+b, riek,b - Hekoropeie ynca.

I'maBa 4. MHoOro4JieHbI
17 4.

CymMma 1 pa3sHOCTh MHOTOWJICHOB
[IponsBenenne MHOTOYIEHA U OJTHOWIECHA
Konrtponbnas padota Ne5

IIpousBeieHNE MHOTOYIEHOB
KonTponbhas pabora Ne6

3anuceiBaTh MHOTOYJIEH B CTAHAAPTHOM BUIE,
ONPELENATh CTENIEHh MHOIOWICHA. BBIMTOIHATH
CJIO’KE€HUE U BBIYUTAHWE MHOTOWIECHOB, YMHOXECHUE
OJIHOYJIEHA HAa MHOTOYJICH, BBIOIHATD PA3JIOKEHNE
MHOTOYJIEHOB HAa MHO>KHUTEINH, UCTIONb3Ys BEIHECEHNE
MHOKHUTEJIS 32 CKOOKH U CIIOCO0 TPYIITUPOBKH.
IIpuMeHATh NEHCTBUS ¢ MHOTOWIEHAMH IIPU PELIEHUHN
pa3HoOOpa3HbIX 3a/1a4, B YACTHOCTH IIPH PEIICHUH
TEKCTOBBIX 33/1a4 C IOMOUIbI YPABHEHUM

I'naga 5. ®opmyJibl COKPALIEHHOTO0 YMHOKEHUS

19 4.

KBagpaT cymMMBI 1 KBapat pa3HOCTH
Pa3HocTh KBaJIpaTOB.

CyMMa 1 pa3HOCTh KyOOB
Konrtponbnas padora Ne7
[IpeoOpa3oBaHue LETBIX BEIPaKEHUH
KonTponpras pabora Ne§

Jloka3bIBaTh CIIPaBeIMBOCTH (POPMYIT COKPAIEHHOTO
YMHOXEHHS, IPUMEHSATh UX B MPE0OPa30BaHUH IIEIBIX
BBIPAXXCHUI B MHOTOUWIEHBI, a TAKXKE JJIS1 Pa3JI0KEHUS
MHOTOWICHOB Ha MHOKUTENH. VICIIOIp30BaTh
pa3IUYHBIE TPEOOPA30BAHUS IIEIBIX BRIPAKCHUH MTPH
pelLICHUU YpaBHEHUHN, JOKA3aTEIbCTBE TOXKAECTB, B
3a/1avax Ha JIETUMOCTb, B BEIYHCICHUN 3HAUYECHUH
HEKOTOPBIX BRIPAKCHUH C IOMOIIBI0 KATBKYJIATOPA

I'nmaBa

6. CucreMbl JIMHEHHBIX YPaBHEHUH
16 4.

Jluneiinple ypaBHEHUS C IBYMs
MIEPEMEHHBIMH U X CHCTEMBI

Pemenue cuctem ITMHENHBIX YypaBHEHUN
Konrtponbhas padora Ne9

OmnpenensTs SBISETCS JIM Iapa YUCes PeLeHHEM
JAHHOTO yPaBHEHUS C ABYMsI IEPEMEHHBIMH.
Haxomuts mytém nepebopa 1emnsie perieHns
JIMHEHHOTO YPaBHEHHUS C JIBYMS TIEPEMEHHBIMH.
Crpoutb rpaduk ypaBHeHUs ax-+by=C, rnea#0 wnu
b#£0. PemaTh rpaduueckiuM crioco60M CHCTEMBI
JIMHEHHBIX YPABHEHUM C JBYMs IEPEMEHHBIMU.




[TpuMeHsITh cIOCO0 MOJICTAHOBKH U CITOCOO CIIOKEHHUS
NP PELICHUU CUCTEM JIMHEHHBIX YPABHEHHUM C IBYMS
NepeMeHHbIMU. PeliaTh TeKCTOBbIE 3aa4l, UCIIONIb3YS
B Ka4ecTBE alNre0pandecKord MOJIEH CUCTEMY
ypaBHeHUI. IHTepIIpeTUpOBaTh pe3yibTar,
MOJTYYCHHBIN MTPHU PEHICHUU CUCTEMBI

[oBTOpenne 94.
[IpeobpazoBanne BEIpaKEHUIH
CreneHs U ee CBONCTBA
DopMyITBI COKPALICHHOTO YMHOKEHHUS
Cucrembl THHEHHBIX YpaBHEHUH
Hrorosslil ypok
Utorosas konTponbHas padota Nel0

BrimonusaTs npocreiimune npeodpa3zoBaHust
BBIP)KEHUH: IPUBOIUTH MIOOOHBIE CllaraeMble,
PacKpbIBaTh CKOOKH B CYMME WJIM Pa3HOCTH
BBIpaKCHUN. BBIUNCIIAT 3HAaUEHMSI BBIPAXKCHUHN BUAA
a", rjie a- MPOM3BOJIBLHOE YKMCII0,N- HATYPATBHOE
YHCIIO, YCTHO M MMUCBMEHHO, a TAKXKE ¢ TOMOIIBIO
KaJbKyJsiTopa. JlokaspIBaTh CipaBeyInBOCTE POpMYIT
COKpAaII€HHOTO YMHOXKEHUs, TPUMEHSATD UX B
peoOpa30BaHUM LEJIBIX BEIPAKEHUH B MHOTOWIEHBI, a
TaKKe JUIs Pa3JIoKEHNUsI MHOIOUICHOB Ha MHOXKUTEIIU.
[IpumeHsITH cCIOCO0 MOJICTAHOBKH U CIIOCO0 CIIOKEHHS
[P PEILICHUY CHCTEM JINHEWHBIX YPAaBHEHUM C ABYMS
TNEPEMCHHBIMHA

8 kiacc — 3 yaca B HegeJII0

I'nasa 1. PanuonajbHbie gpooun 23 4.

DopMyIHpPOBaTH OCHOBHOE CBOMCTBO

PanmonanbHbIe 1poOU 1 UX CBOMCTBA
CyMMa 1 pa3HOCTh Ipobei
KonTponbras padora Nel
[IpownsBenenue u yactHoe Apodei
Kontponbnas pabora Ne2

panMoHaIbHOM APOOH U IPUMEHSATH €r0 IS
npeoOpa3zoBaHus IpoOeii. BRIMONHATE ClOXKEHUE,
BbIUNTaHNUE, YMHOKEHUE U JIeJIEHUE
palMOHAIBHBIX APOOEH, a TAK)KE BO3BEICHUE
IOpoOu B cTerneHb. BEIMOMHATE pa3iniHbIe
npeoOpa3oBaHMs PAOHATBHBIX BBIPAKCHHH,
JIOKa3bIBaTh TOXKIECTBA. 3HATH CBOMCTBA (hYHKIIUH
y= E, raek#0, 1 yMeTb CTPOUTH €€ rpaduK.
Hcnonp3oBaTh KOMIBIOTED TSI HCCIIEIOBAHUS
MOJIOXKEHHUs rpad)ika B KOOPAMHATHOM MIIOCKOCTH

B 3aBUCHMOCTH OT K

I'naBa 2. KBagpaTHble KOpHHA 19 4.

IIpuBoaUTH MPUMEPHI PALIUOHAIIBHBIX U
HMppaluoHaIbHbIX yhcen. HaxonuTs 3HaueHUs

JleficTBUTEIIbHBIC YHCIa

ApudmeTnuecKkuii KBaJpaTHBHINA KOPEHb
CBoiicTBa apUMETHIECKOTO KBJAPATHOTO KOPHS
KontponbHas pabota N3

[IpumeHeHue CBOMCTB apru(PMETHUECKOTO
KBaJIpaTHOTO KOPHS

KonTponbnas pabora Ned

apuMeTHIecKIX KBapaTHBIX KOPHEH, UCTIOIB3Y S
pH HEOOXOAMMOCTH KaJIbKyJIATOpP. Jloka3biBaTh
TEOPEMBI O KOPHE M3 MPOU3BEICHUS U Apo0H,
TOXIECTBOY @ = |a|, MPUMEHSTH UX B
npeoOpa3zoBaHusIX BeipakeHuH. OCBOO0XKIATHCS OT
MPPALMOHAILHOCTH B SHAMEHATEIAX npobeit

BUJAa—+ ,—— . BBIHOCHUTHb MHOXXUTCJIb 3a 3HAK
Vb Whtve

KOPHS 1 BHIHOCHTh MHOXKHTENh 110JT 3HAK KOPHSI.
Hcnonb30BaTh KBagpaTHbIE KOPHU JUISI BEIPAKEHHS
MEPEMEHHBIX U3 FEOMETPUUYECKUX U (PUIUIECKUX
¢dopmyin. Ctpouts rpaduk QyHKIUHA y=x-’-x u
WUTIOCTPUPOBATH Ha Tpaduke e€ cBoiicTBa

I'naBa 3. KBagpaTHbie ypaBHeHus1 21 4.

Pemats kBagpatHble ypaBHeHus. Haxonuts
10100pOM KOPHH KBaJIPaTHOTO YpaBHEHHUS,

KBaznpatHOoe ypaBHEHHE U €10 KOPHH
KontponbHas pabora No5

nucnoib3ys Teopemy Buera. MccnenoBath
KBaJPATHHIC YPABHEHUS 10 TUCKPUMHHAHTY U




JpoOHble palioHaIbHbIE ypaBHEHUS
Kontponsnas padota Ne6

koadduinerTam. Pemmats 1poOHbIC palliOHAIbHBIC
ypaBHEHUS, CBOJS PEIICHUE TAKNX YPABHCHHIA C
MTOCIICAYIONUM HCKITFOUYCHHEM MTOCTOPOHHHUX
KOpHeH. Peniate TEKCTOBBIE 33Ja4H, UCIIOJIBb3YS
KBaJIpaTHbIE U APOOHBIE ypaBHEHUS

I'naBa 4. HepaBenctBa 20 4.

®opMyaMpoBaTh U JOKa3bIBaTh CBONWCTBA
YHCIIOBBIX HepaBeHCTB. Mcnonp30BaTh anmapar

YucnoBble HEPABEHCTBA U UX CBOMCTBA
Kontponbhas pabora Ne7

HepageHcTBa ¢ OHON NIEPEMEHHON U UX CUCTEMBI
Kontponbaas padora Ne8

HEPaBEHCTB IS OIIEHKY ITOTPEITHOCTH U TOYHOCTH
npubkenus. HaxomuTh nepeceueHus u
00beIMHEHNE MHOKECTB, B YACTHOCTH YHCIIOBBIX
MPOMEXKYTKOB. PemaTh IMHEHHbIE HEPaBEHCTBA.
Pemate cuctembl TUHEHHBIX HEPABEHCTB, B TOM
YHUCJIEe TAKUX, KOTOPBIEC 3aIIMCaHbl B BUJIE TBOMHBIX
HEpPaBCHCTB

I'maBa 5. Crenens ¢ 1eJ1bIM MOKa3aTejaeM. JJIeMeHThI
cratuctuku 11 4.

3HaTh ONpECIICHHE U CBOMCTBA CTCTICHH C IICIBIM
nokazateneM. [IpuMeHsITh CBOICTBA CTENICHH C

CreneHb ¢ IEIBIM ITOKa3aTesieM U €€ CBOCTBa
KonTponbHas pabora Ne9
DeMEHTHI CTATUCTUKHA

LEJIBIM TT0Ka3aTeseM MPH BBINOJTHEHUN
BBIYHCJICHHUN U TIPe00pa30BaHNi BRIPAXKEHUH.
Hcnonp30BaTh 3a1MCh YMCEN B CTAHAAPTHOM BUE
JUTSI BBIPQKEHHSI U COTIOCTABIIEHUS pa3MepOB
00BEKTOB, JNINTEILHOCTU IPOLIECCOB B
OKpY>KaroleM MUpe.

IIpuBOAUTH NpUMEPHI PENIPE3EHTATUBHON U
HEepeNpe3eHTaTUBHOM BEIOOPKH. M3BIIEKaTh
rH(MOPMAITUIO U3 TaOJIHIl YaCTOT U
OpraHHU30BbIBATh HH()OPMAITUIO B BUJIC TAOIHUI]
4acTOT, CTPOUTH UHTEPBAIBHBIN PAI.
Hcnonp30BaTh HATTSIIHOE IPEACTABIICHHUE
CTaTHCTUYECKON MH(POPMAIINY B BUE CTOIOUATHIX
U KPYT'OBBIX AMArpaMM, OJIUTOHOB, THCTOTPaMM

IHoBTOpenne 8 4.
[IpownsBenenue u yactHoe npodeit
CoiicTBa apu(pMeETHUECKOTO KBAIPATHOT'O KOPHS
[IpuMeHeHue CBOMCTB apUMETUIECKOTO

KBaJIpaTHOTO KOPHS

JpoOHble pallMOHaNbHbIE yPaBHEHUS
HepaseHcTBa ¢ 0J1HOI IEPEMEHHOM U UX CUCTEMBI
CrerneHs ¢ LeNbIM MOKa3aTeseM 1 € CBONCTBa
HtoroBast KOHTpoJIbHAS paboTa
Utorossiil ypok

BrINONHATE pa3nudHbie IpeoOpa3oBaHus
PalMOHATBHBIX BRIPAXKCHUH, JOKA3bIBATH
ToxkaectBa. OcBOOOKIATHECS OT
MpPaLMOHATLHOCTH B 3HAMEHATENISIX Ipoleit

BUAA—+ ,——— . BBIHOCUTHb MHO>KHUTECJIb 3a 3HAK
Vb BE+e

KOPHS ¥ BRBIHOCUTh MHOXKHUTEJh TI0]T 3HAK KOPHS.
Crpouts rpaduk GyHKIUN Y=¥ X 1
WLTIOCTPUPOBATh Ha Tpaduke e€ cBoiicTa. Pemrate
JIMHEWHbIE HEPABEHCTBA. PemaTh cucteMsl
JIMHEHHBIX HEPABEHCTB, B TOM YHUCIIE TAKUX,
KOTOPBIE 3aIMCAHbI B BUJE IBOMHBIX HEPABEHCTB.
IIpuMeHATh CBOMCTBA CTETIEHU C LIEJIBIM
MOKa3aTesieM MPH BBHIIOJTHEHUH BRIYUCICHUN U
peoOpa3oBaHUil BIPAKEHUIA.

9 kJjacc — 3 yaca B HeJeJII0

I'maBa 1. KBagpatuunas pynknus 224.

OYHKIUYU U UX CBOMCTBA

KBagpatHblil TpéxuiieH

Konrtponbnas padora Nel

KBanpatuunas pynkuus u e€ rpadux
Crenennas Gyukrmusa. Kopens N-it crenenu
KonTponpHas pabora No2

Boruucnsats 3Ha4eHus QyHKIUH, 3a1aHHON
(dbopmyIioii, a Takxke ABYMS U Tpemsl GopMyIaMu.
OnuckiBaTh CBOHCTBA (DYHKIUI HA OCHOBE HX
rpapuUecKoro npecTaBIeHus!.
WnTtepnpeTrnpoBaTh rpaQ K peanbHbIX
3aBucuMocTell. [loka3bpIBaTh cCXeMaTHYECKU
MIOJIO’KEHUE Ha KOOPAMHATHOM TUIOCKOCTH




rpadukoB QyHKIHIY=ax’, y=ax’+n, y=a(x-m)°.
Crpouts rpaduk GyHkimu y=ax’+hx+c, ymers
YKa3bIBaTh KOOPIMHATHI BEPITHHBI TapaboIIbl, eé
0Ch CHMMETpPHH, HAaIIPaBJICHNE BETBEH 1MapaboIIbL.
Nzobpaxare cxematndecku rpadvk HyHKITHH
y=X"c uéTHBIM 1 HeYETHBIM N. [IOHUMATh CMBICT
3anucen Buaa {a ,‘f-"a U T.1., TOE a — HEKOTOPOE
yuciio. IMeTs mpeacTaBienne o HaX0XKISHUH
KOpHEW N-i CTENEHH C MOMOUIBI0 KaIbKYJISITOpa

I'maBa 2. YpaBHeHHMS ¥ HepaBEeHCTBA ¢ OHOM
nepeMeHHOM

14 4.

YpaBHEHUs ¢ OHOU NIEPEMEHHOMN
HepageHcTBa ¢ 01HOM NIEPEMEHHOMN
KontponbsHas padorta Ne3

Pemrate ypaBHEHHsI TPETBEN U YETBEPTOU CTENIEHU
C TIOMOILBIO Pa3JI0KEHNA HA MHOKUTENIH U
BBEJICHUS BCIIOMOTATENBHBIX IEPEMEHHBIX, B
YaCTHOCTH pelIaTh OMKBaJpaTHBIC ypaBHEHUS.
Pemates 1poOHbIE palioOHaIbHbBIE ypaBHEHUS,
CBOJIS UX K LIETIBIM YPaBHEHHSM C MOCIEIYIOIIEH
IIPOBEPKOM KOpHEN.

Pemrate HEpaBeHCTBA BTOPOM CTENEHH, UCIIONIB3YS
rpaduueckue npeacrasieHus. Mcmnons3oBatsk
METOJl HTHTEPBAJIOB JJIS1 PEIICHHS HECIOKHBIX
palMOHAJIBHBIX HEPABEHCTB

I'napa 3. YpaBHeHuUs1 1 HEPABEHCTBA C ABYMS
nepeMeHHbiMu 17 u.

ypaBHeHI/Iﬂ C IBYMs NIEPEMCHHBIMUA U UX
CUCTEMBI

HepaBeHcTBa ¢ IByMs IEPEMEHHBIMH U UX
CHCTEMBI

KonTponbHas pabora Ne4

Crtpouts TpaduKu ypaBHEHHHN C TBYMS
NEPEMEHHBIMU B MPOCTEHIINX CITydasx, KOraa
rpaduKoM SBIISIETCS NpsAMasi, napadona,
runepooa, OKPYKHOCTb. Mcronabp30BaTh UX IS
rpaMuecKOro peleHusl CUCTEM YPaBHEHHH C
JIBYMSI IEPEMEHHBIMH.

Pemrath criocoOOM NOJCTaHOBKU CHCTEMBI IBYX
YpaBHEHHUH C ABYMSI IEPEMEHHBIMH, B KOTOPBIX
OJIHO ypaBHEHHE MEPBOM CTETICHH, a IPYroe —
BTOpOI CTEIEHH.

Pematp TekcTOBBIE 331a4H, UCIIONB3YS B KAUeCTBE
anreOpanvyecKoil MoJeNu CUCTEMY ypaBHEHUH
BTOPOI1 CTENEHH ¢ ABYMS IIEpEMEHHBIMU; pellaTh
COCTaBJIEHHYIO CUCTEMY, HHTEPIIPETUPOBATH
pe3ynbTaT

I'naBa 4. ApupmeTnyeckasi M reoMeTpruyecKas
nporpeccuu 15 4.

Apudmerrueckas mporpeccus
Konrtponbhas padora Ne5
I'eomeTprdeckas nporpeccus
KontponbHas pabora Ne6

[TpuMeHsTh MHOEKCHBIE 0003HAYECHUS IS WICHOB
rocseoBaTenbHocTel. I TpuBoanTE IpUMeEpHI
3aJlaHus TIocIieioBaTelbHOCTel popMyoit N-ro
YJIeHA U PEKYPPEHTHOH (HOPMYIIOi.

BeiBoauTh GOpMYITBI N-TO WiieHa
apu(MeTHYECKOH MPOTPECCUH U TEOMETPUIECKOM
MIPOrPECCHH, CyMMBI ITEPBBIN N YWIEHOB
apru(METHYECKOH U T€OMETPUIECKOM
MPOTPECCHi, pemaTh 3a/1a4u ¢ UCTIOIb30BAaHUEM
oTHX popmyn. Jlokas3bIBaTh XapaKTEPUCTHYECKOE
CBOMCTBO apu(hMETHIECKOI U TEOMETPUIECKON
HIPOrpeCCHil.

Pematp 3amaun Ha CIIOKHBIE TIPOIICHTHI,
WCTIONIB3YSl IPH HEOOXOMMOCTH KAJIBKYJISTOD

I'maBa 5. Jy1eMeHTBI KOMOMHATOPHUKH U TEOPHH
BeposiTHOCTH 13 u.

DneMeHTbl KOMOMHATOPHKH

KonTponbnas pabora Ne7

Hauanenabie CBCICHUS U3 TCOPHUUN BepOHTHOCTeﬁ

BrimonHuTs nepedop Bcex BO3MOKHBIX
BapHAHTOB JJIs Iepecuéra 0ObEKTOB U
koMOuHauui. [IpuMeHsTH IpaBuIIo
KOMOWHATOPHOTO YMHOXKEHHUSI.
Pacnio3HaBath 3a/1aun Ha BEIYHCIICHUE YUCIIA
MepECTAaHOBOK, Pa3MEIlCHUI, COYETaHUI 1




IIPUMEHSTh COOTBETCTBYIOLIUE (DOPMYIIBIL.
BbIuucnsaTh 4acToTy CIydaifHOro coOBITHSI.
OneHnBaTh BEPOSTHOCTD CIIyYaifHOTO COOBITHS C
MIOMOIIBIO YaCTOTHI, yCTAHOBIEHHON OIBITHBIM
nyTéM. Haxonauts BEpoOsITHOCTh CIIy4aliHOTO
COOBITHS HA OCHOBE KJIACCHYECKOT'0 ONPEICICHHS
BeposiTHOCTU. [IpUBOANTE TPUMEPBI JOCTOBEPHBIX
Y HEBO3MOXHBIX COOBITUI

IloBTOpenne 21 4. OnwuckiBaTh CBOMNCTBA (YHKLHUI HA OCHOBE HX

KBanpatHblii TpéxuneH rpaduUecKoro npecTaBIeHuUsI.

Crenennas ¢ynkmus. Kopenb N-ii ctenenn HHuTepnpernpoBaTh TpadyuK peaabHBIX
HepapeHncTtBa ¢ 0/1HO# IeEpeMeHHON 3aBucuMocTel. [Toka3pIBaTh CXEMAaTUUYECKU
VYpaBHEHUS ¢ ABYMS IEPEMEHHBIMH U HX MOJIO’KEHUE Ha KOOPAMHATHOMN TUIOCKOCTH
CHCTEMBI rpaukoB dyHkmmity=ax’, y=ax>+n, y=a(x-m)>.
HepaBencTtsa ¢ 1ByMsI TepeMEHHBIME U UX CrpouTts rpaduk GyHKIHA y=ax’+bx+c, YMETh
CHCTEMBI YKa3bIBaTh KOOPAMHATHI BEPIIMHBI Tapa0oJIbl, e
ApudmeTryeckas Iporpeccus 0Cb CUMMETpUH, HalpaBlieHHE BETBEW MapadoJIbl.
I'eoMeTpuueckas nporpeccus Pewiate HEpaBeHCTBA BTOPOIl CTENEHH, UCIIONIB3YS
31eMeHTbl KOMOWHATOPUKHU rpaduueckie npeacraBieHus. Mcmnons3oBath
Hauanpueie CBCACHUSA U3 TCOPUU BCpOHTHOCTCﬁ MCTO/J MHTCPBAJIOB IJId PCHICHUA HECIOXKHBIX
HroroBas koHTpoIbHAs padoTa paIoHaNBHBIX HEPAaBEHCTB. Mcmonb30BaTh Ux
IlonroroBka K 3K3aMeHY JUTSI TpapMIeCcKOTOo PelieH s CHCTEM YPaBHEHUH C

JIByMsI IEPEMEHHBIMH.
Pemath criocoOOM NOACTaHOBKU CHCTEMBI IBYX
YpaBHEHUH C JByMsI IEPEMEHHBIMH, B KOTOPBIX
OJIHO ypaBHEHHE IIEPBO CTENEHHU, a IPyroe —
BTOPOH CTEIEHHU.

Pemate TekCcTOBBIE 3a1a4H, HCIIONB3Ys B KAYECTBE
anreOpanvyecKkoil MoJeNIu CUCTEMY ypaBHEHUI
BTOPOI1 cTeNeH! ¢ ABYMS IEpEMEHHBIMU; pellaTh
COCTAaBIICHHYIO CUCTEMY, HHTEPIIPETHPOBATH
pe3ynbTaT. BeiBoguTe GopMyiiel N-TO wieHa
apu(MeTHYECKOH MPOTPECCUH U TEOMETPUIECKOM
MIPOTPECCHH, CYMMBI IEPBBINA N YWIEHOB
apru(METHYECKOH U T€OMETPUIECKOM
IIPOTpeCCUil, peraTh 3a1a4u ¢ UCII0JIb30BaHUEM
atux popmyn. Jlokas3bIBaTh XapaKTEPUCTHIECKOE
CBOICTBO apn(hMETHIECKOI U TEOMETPUIECKON
nporpeccuil. OLeHnBaTh BEpOATHOCTh
CITy4aifHOTO COOBITHS C IOMOIIBIO YaCTOTHI,
YCTaHOBJIEHHOH ONBITHBIM ITyTéM. HaxoauTs
BEPOSITHOCTB CITy4aliHOTO COOBITHS Ha OCHOBE
KJIACCUYECKOTr'0 OIIPEIe/ICHUS BEPOSITHOCTH.
[IpuBOaUTH IPUMEPHI JOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHI.

V. KajiengapHo- TeMaTnuyeckoe IiiaHMpPoOBaHue (MPUJI0KEHHUE)
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