MYHULUITAJIBHOE KASEHHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHUE
«OPJIOBCKAS CPEAHAA OBILIEOBPA3OBATEJIBHAS HIKOJIA»
(MKOYVY «OPJIOBCKAS COI1I»)

IIpunoxenue

K OCHOBHOM 00pa30BaTEIbHOM NpoTrpamMme
OCHOBHOTO 00111eT0 00pa30BaHMs

MKOY «Opnosckas COLLD»

PABOYAS ITPOT'PAMMA
[IpeameTHas obmacte «MaTemaTuka u HHGOPMATHKA»
[Tpenmer «Anrebpar»

YpoBeHb OCHOBHOTO 00111eT0 00pa30BaHus

(6a30BBIi YPOBEHB)

CocraBuia: Cnésko T.E., yaurenb MmaTeMaTHKu

c. OpnoBka



Pabouas mporpamma mo anreOpe OpHEHTHpOBaHA Ha ydamuxcst 7-9 kimaccoB W paspaboTaHa Ha
OCHOBE CJIEYIOUINX JOKYMEHTOB:
1. ®enepanbHBI TOCYIApPCTBEHHBINH 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO OOIIEro oO0pa3oBaHUs
(mpuka3 Muno6paayku P® ot 17.12.2010 Ne 1897);
2. Tlpumepnas ocHOBHasi oOpa3oBaTellbHAas MporpamMma OCHOBHOTO o0Imiero oOpaszoBanus (omoOpeHa
pemieHreM (QeaepatbHOTO METOJMYECKOTO OOBeAMHEHHs 1O 00meMy 00pa3oBaHUIO, MPOTOKONI OT
08.04.2015 Ne 1/15);
3. Ilpuka3 MunucrepctBa obpa3zoBanus u Hayku Poccuiickoit @enepauuu ot 30 aBrycra 2013 r. Nel015
«O6 yrBepxkaenun Ilopsiaka opraHuM3aliil ¥ OCYHIECTBICHHS OOpa30BAaTENBbHOU MESITEIBHOCTH IO
OCHOBHBIM 00111€00pa30BaTEIbHBIM MTPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrpaMMaM Ha4aJbHOTO OO0IIero,
OCHOBHOTO OOIIIETO U CpeaHETo 00IIero 00pa3oBaHus»;
4. TlocraHoBieHue ['7maBHOrO rocyaapCTBEHHOIO caHMTapHOro Bpaua Poccuiickoit ®@enepanuu ot 29
nekadpst 2010r. Ne 189 «O06 yrBepxknenun CaunlluH 2.4.2.2821-10 «CanutapHo- 3MUAEMHOJIOTUUECKHE
TpeOOBaHUs K YCIOBUSM U OpraHu3aluu oO0ydeHHs] B oOIIe00pa30BaTEIbHBIX YUPEKIEHUSIX» B pel.
[TocTanoBnenus ' maBHOTrO rocygapcTBeHHOro canuTapHoro Bpada P® ot 24.11. 2015 Ne81;
5. OcHoBHasi o0Opa3oBaTelibHAsl MporpamMMa OCHOBHOTO obOmiero oOpaszoBanuss MKOY «OprnoBckas
COlIllx»;
6. Ycra MKOY «Opnosckas COILIy.

Pabowas mporpamma obecrieueHa ydyeOHWKAMHU, YYEOHBIMH TIOCOOMSMH, BKIIOYCHHBIMH B
(benepanbHbIi MepedyeHb y4eOHUKOB, pekoMeHayeMblx MuHoOpHayku P® k ucnosib3oBaHuio (Ipuka3
Muno6pHayku PO ot 31.03.2014 Ne 253 ¢ uzmenenusimu ot 08.06.2015 Ne 576, ot 28.12.2015 Ne 1529,
0126.01.2016 Ne 38, 21.04.2016 Ne 459, ot 29.12.2016 Ne 1677, ot 08.06.2017 Ne 535, ot 20.06.2017 Ne
581, o1 05.07.2017 Ne 329:

1. Anrebpa: 7 xnacc: yaeOHUK AJ1 yJamuxcs o0meo0pa3oBaTeabHbiX opranuzamuii / A.I'. Mep3nsk, B.b.
[Tononckuit, M.C. SIxkup. — M.: Benrtana-I'pad, 2017.

2. Anrebpa: 7 xmacc: merogudeckoe nocooue / E.B. bymnko, A.I'. Mepsnsk, B.b. [Tononckuii, M.C.
Axup. — M.: Benrana-I'pad, 2018.

3. Anrebpa: AUAaKTHYECKHE MaTepHalbl: 7 Kiacc: Mmocodwe i ydanuxcs o01eo0pa3oBaTeIbHBIX
opranuzaruii / A.I'. Mepansk, B.b. Tlononckuii, E.M. Pabunosuu, M.C. SIkup. — M.: Benrtana-I'pad,
2018.

4. Anrebpa: 8 kiacc: yuyeOHUK JyIsl ydammxcs oOmeoOpa3oBaTenbHbIX opranm3anuii / A.I'. Mep3msk,
B.b. ITonouckuii, M.C. SIkup. — M.: Benrana-I"pad, 2018.

5. Anrebpa: 8 xmacc: merogudeckoe nocooue / E.B. bynko, A.I'. Mepsnsk, B.b. [Tononckuii, M.C.
Axup. — M.: Benrana-I'pad, 2018.

6. AnreOpa: AuIakTUYecKue MaTepuaibl: 8 Kiacc: mocobue i yyammxcs oOuieoOpa3zoBaTelbHBIX
opranmzanuii / A.I'. Mepansk, B.b. Ilononckuii, E.M. Pabunosuu, M.C. Skup. — M.: Benrtana-I'pad,
2018.

7. Anrebpa: 9 kmacc: yueOHUK IS ydalmmuxcsi o0meodpa3zoBaTenbHbIX opranuzanuii /  A.l'. Mep3nsk,
B.b. Ilonounckuit, M.C. SAxup. — M.: Benrtana-I"pad, 2018.

8. Amrebpa: 9 kmacc: meroaunyeckoe nocodue / E.B. bynkxo, A.I'. Mep3nsk, B.b. Tlononckuit, M.C.
Sxup. — M.: Benrana-I'pag, 2018.

9. AnreOpa: aumakTudyeckue maTtepuainbl: 9 kimacc: mocobue Uil ydammxcs 0011eoOpa3oBaTENbHBIX
opranuzaiuii / A.I'. Mep3mnsik, B.b. Tlononckuii, E.M. PabunoBuy, M.C. fxup. — M.: Benrana-I'pag,
2018.

10. Marematuka: nporpammbl: 5-11 kmaccer A.I. Mep3msak, B.b. Ilononckuit, M.C. Sxup, ..A.
Homuposckuii, E.B. Byiko /. — M.: Benrtana-I'pad, 2018.

Cnncoxk UHTEpHET - pecypcoB:

1. http://school-collektion.edu/ru - «Enunas koyutekuus nuppoBbIX 00pa30BaTEIbHBIX PECYPCOB)

2. http://fcior.edu.ru, http://eor.edu.ru «®enepanpHplii EHTP WHPOPMAIMOHHBIX 00pa30BATEIbHBIX
pecypcoBy

3. http://www.ed.gov.ru - Caiit PocoGpazoBanus

4. http://lwww.school.edu.ru - Poccuiickuii 00pa3oBaTenbHbII MOPTAT

5. http://www.proshkolu.ru/, - Caiir mis Bcex y4uTenel-nmpeIMEeTHUKOB BecruiaTHBIM IIKOJIBHBIHN
noprai «lIpolllkousy.py - Bce mkoussl Poccun»



https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fschool-collektion.edu%252Fru&sa=D&ust=1594993784866000&usg=AOvVaw2D27Z2zwc4agGDOzJjY9DJ
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Ffcior.edu.ru%252F&sa=D&ust=1594993784867000&usg=AOvVaw2BFly__egmz_uOGa9tU5oA
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Feor.edu.ru%252F&sa=D&ust=1594993784867000&usg=AOvVaw2P4crM9skvAz9QIzbqkB4M

6. http://festival.1september.ru/ - ®ectuBanp nenarormueckux uaeit « OTKPBITHINA YPOK»
7. http://www.metod-kopilka.ru/ - meToudeckas KonuiIKa yauTelss MaTeMaTHKH.
8. http://www.mathgia.ru/ - oTkpsITbIif OaHK 33JaHUI TI0 MATEMATHKE

[Ikona BhpaBe B TeueHHE 3-X JIET UCIOJB30BaTh B 0OPa30BaTENIbHOW JAEATEIBHOCTH YU4EOHUKH,
npuoOpeTeHHbIE 10 BCTYIUICHHUS B CHITy TIpuKkasa oT 28.12.2018 Ne 345.

[Tporpammoii oTBomuTCS Ha u3ydeHue anreOpbl 306 4acoB, KOTOpBIE pacHpeNeCHBl MO Kiaccam
CJIeIYIOLIUM 00pa3oM:
7 knacc — 102 gaca, 3 yaca B HEJIEIIO;
8 ximacc — 102 yaca, 3 yaca B HeJIEIIIO;
9 xitacc - 102 gaca, 3 yaca B HEZEIIO.
B ToM uncne KOHTPOJIBHBIX pPadoT:

7 knacc — 8
& xmacc — 7
9 knacc — 6

OO6yuenue anreOpe B OCHOBHOM IITKOJIE HAIIPABJICHO Ha JOCTHIKEHUE CICAYIOUUX Yeell:

1) 6 Hanpasnenuu TUYHOCMHO20 PA3GUMUSL:

. dopMmupoBaHUE TPEICTaBICHUNH 00 anredpe Kak dYacTH OOIIeUeTOBEYECKONW KYIbTYpPHI, O
3HAYUMOCTH aJTreOphl B Pa3BUTHH IUBUIU3AIIUN H COBPEMEHHOTO OOIIECTBA;

. Pa3BuTHEe JIOTHYECKOTO ¥ KPUTHYECKOTO MBIIUICHUS, KYJIBTYPbl pPEYH, CIIOCOOHOCTH K
YMCTBEHHOMY SKCIIEPUMEHTY;

. dopMHpOBaHUE MHTEIUICKTYaIbHOW YECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K MPEOI0ICHUIO
MBICTIUTEIHHBIX CTEPEOTHUIIOB, BHITECKAIOIINX U3 OOBIICHHOTO OIBITA;

o Bocnutanue kadecTB JMYHOCTH, O0OECIICUMBAIONIMX COIMAIBHYIO MOOHMIJIBHOCTB, CIIOCOOHOCTH
MPUHUMATh CAMOCTOSTEIBHBIC PEIICHHUS;

. dopMHpoBaHUE KayeCTB MBINUICHUS, HEOOXOJAWMBIX /IS aJanTalii B  COBPEMEHHOM
HH(pOPMAITMOHHOM OOIIIECTBE;

. Pa3Butne nHTEpECa K MATEMAaTHYECKOMY TBOPYECTBY U MAaTEMaTHYECKUX CIIOCOOHOCTEI;

2) 6 memanpeoMemHoOM HANPAGIeHULL:

. PasButne mpencraBieHmii 00 anreOpe kak Qopme OmMcaHWS W METOJE MO3HAHUSA
JCWCTBUTEIILHOCTH, CO3JIAaHUE YCIOBUH Il MPHOOPETEHUS MMEPBOHAYAIBHOTO OIBITAa MaTEMATHUYECKOTO
MO/ICIIUPOBAHMUS;

. dopmupoBanue OOMMX CHOCOOOB HHTEIUICKTYaJbHOW JIEATCIBHOCTH, XapaKTePHBIX IS
MaTEMaTUKUA W SIBJISFOIIUXCS OCHOBOW MO3HABATEILHOW KYJIBTYpBI, 3HAYMMOM JUIS pa3iM4yHbIX cdep
YEJIOBEUECKOM JCATEIIBHOCTH;

3) 6 npeomemnom HanpasienHuu:

. OBJ'IaI[eHI/Ie anre6pa1/1quKI/IMH S3HAHUSAMU W YMCHUSIMHU, HCO6XO,Z[I/IMLIMI/I UL TIPOJOJIKCHUA
O6paBOBaHI/I$I, HU3YUYCHU CMCKHBIX JUCHUIIINH, IPUMCHCHHUS B MMOBCEIHEBHOM KHN3HH,
. COS,Z[aHI/IC (l)yHI[aMeHTa AL MaTEMaTUYCCKOTO  pa3BUTHA, (I)OpMI/IpOBaHI/IH MCXaHH3MOB

MBIIJICHUA, XapaKTCPHBIX AJIA MaTeMaTUYEeCKOH AEATEIbHOCTH

Z[OCTI/I)KCHI/IC MNEPCUNCIICHHBIX nenaeu npeamoaract pecHue CJICAYyOIux 3aoau:

e  (¢opmMupOBaHME MOTHBALIMU H3YyYEHHs] MaTEMaTHKH, TOTOBHOCTH M CIIOCOOHOCTH, y4alluxcs K
CaMOpAa3BUTHIO, JINYHOCTHOMY CaMOOIIPEAEICHUIO, IOCTPOCHUI0 WHIUBUAYAIBHON TPAcKTOPUU B
U3Y4YEHUHU IIPEIMETA;

®  (¢opMuUpOBaHME Yy YyYalUXCSd CIOCOOHOCTM K OpraHM3alud CBOeH Yy4eOHOW JedaTelNbHOCTH
MOCPEJICTBOM OCBOCHHUS JIMYHOCTHBIX, T[I03HABATEIbHBIX, PETYAATUBHBIX M KOMMYHHKATHBHBIX
YHHUBEPCATbHBIX YU€OHBIX IEHCTBUIA;

®  ¢opmupoBaHHE CHEHUPHUECKUX [UIS MaTeMaTHKH CTHJCH MBIIUICHUS, HEOOXOAUMBIX IS
MOJIHOLEHHOTO  (PYHKIIMOHUPOBAHUS B COBPEMEHHOM OOIIECTBE, B YAaCTHOCTU JIOTHYECKOTO,



AITOPUTMHUUCCKOI'O U 3BPUCTHYCCKOTI'O,

®  pa3BUTHE [IO3HABATEIBHOTO HMHTEpPECa, HWHTEIICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
ydaluxcs;

®  OCBOGHHME B XOJI€ H3YUCHHs] MATEeMAaTUKU CIEeUU(UYECKUX BHUIOB JACATEIBHOCTH, TaKUX Kak
IIOCTPOEHUE MATEMaTUYECKMX MOJEJEH, BBINOJIHEHWE HHCTPYMEHTAJIBHBIX BBIYMCICHHUH, OBJaJECHUE
CUMBOJIMYECKUM SI3bIKOM NPEAMETA U JP.;

L (dbopMHpOBaHHE YMEHHI MPEICTABIATh MH()OPMAIMIO B 3aBHCHMOCTH OT TOCTaBJICHHBIX 3a7ad B
BHUC Ta6JII/IIH)I, CXCEMBI, rpa(bHKa, AuarpaMmbl, HCIIOJIB30BAaTh KOMIIBIOTCPHBIC ITPOTpaMMBbI, I/IHTepHeT
npu ee 00paboTKe;

®  OBJAJCHUE YyYallUMUCA MaTE€MaTHYECKUM SI3bIKOM W alIaparoM Kak CpPEICTBOM OIMCAaHUS U
HCCIIEIOBAHUS SIBJICHUN OKPY>KAIOILIETr0 MUPA;

L4 OBJIAZICHUC CHCTEMOM MaTEeMaTHYSCKHUX 3HaHI/II>'I, YMGHI/II\/'I 1 HaBBIKOB, HGO6XOI[I/IMI)IX AJI pCIICHUSA
3aaa4 HOBCGJIHCBHOﬁ JKU3HH, U3YYCHHA CMCIKHBIX JUCHHUIIINH U IMTPOA0JIPKCHUA 06p330BaHI/I$I;

e  (hopMupoOBaHHE HAYYHOTO MUPOBO33PEHUS;

o BOCIIUTaHHE OTHOILIEHUS K MaTeMaTHKE KaK K 4YacTH OOIIeYeOBEUECKON KyJIbTYpbI, UIparoleit
0COOYIO pOJIb B 00IIECTBEHHOM Pa3BUTHH.

TexHoJI0rMH, UCTIOJIb3yeMble B 00yYCHUH:

. MH(OPMAITMOHHO — KOMMYHHUKAaTUBHBIE TEXHOJIOTUH ((POPMHUPOBAHHUE COBPEMEHHOM
MH(OPMALMOHHON KYJIbTYphl YHalUXCsl, CIIOCOOHOCTH 3PPEKTUBHO MCIOIB30BaTh UMEIOIINECS B UX
pacrnopsikeHUH HH(OOPMALMOHHBIE PECYPCHI U TEXHOJIOTHH B OBITOBOM U MpodeccuoHaIbHOM
00JacTsX )KU3HEAEATEIbHOCTH. );

J TEXHOJIOTUS INYHOCTHO-OPUEHTUPOBAHHOIO 00y4eHHs (MaKCUMalIbHOE pa3BUTHE
MH/IMBUYaJIbHBIX I03HABATENIbHBIX CIIOCOOHOCTEN peOeHKa Ha OCHOBE MCIIOJIb30BaHHsI HMEIOIIErocs
y HEro OIbITA )KU3HEEATENbHOCTH. );

. 3I0pOBBECOEpETaroIne TEXHOJOTHH (COEPEIKEHHUE 370POBbS YUALTUXCS OT
HeOIaronpusATHEIX (PaKTOPOB 00pa30BATEIBHON Cpeibl, 00ECIIeYeHUE IIIKOJIHPHUKY BO3MOKHOCTD
COXpaHEHHUs 3/I0pOBbsI B IEPUO] 00YUEHUS B IIKOJIE, CIOCOOCTBOBAHUE BOCIIMTAHUIO Y YYAIIUXCSI
KYJIBTYpPBI 310pOBbsl. (GOPMHUPOBAHKE Y IIKOJIBHUKOB HEOOX0aUMbIX YY ]I 10 310poBOMY 00pa3y
’KHU3HU U UCIIOJIb30BaHUE MOJYYEHHBIX 3HAHUH B MIOBCEAHEBHON XKU3HH.)

MeTtoasbl U (popMBbI KOHTPOJISI IVIAHMPYEMBbIX NPeAMETHBIX Pe3yJibTaTOB

e Yemmuwtii onpoc — ycTHas opMa KOHTPOJIS 3HAHUN U YMEHHIA, HCIIOJIb3YEeTCs
B3aMMOITIPOBEPKA, CAaMOTIPOBEPKA 10 00pasily, 3aC/ylIMBaHHE OTBETA U €r0 OLCHUBAHKE
YUHUTEIIEM.

o  Mamemamuueckuii OUKmManm — MMCbMeHHast GopMa KOHTPOJIS, IPUMEHsIEMast IS TPOBEPKU
YMEHHS IPABUIILHO TIOHUMATh U 3alKCHIBATh YHCIIA, MATEMATUIECKUE TEPMUHBI U TIOHSTHSL.

o CamocmosamenvHas paboma— nucbMeHHasi popMa KOHTPOJIS, paccuuTaHHas Ha 5 — 20 MuH,
MPUMEHSIETCS IS OLICHUBAHUS YPOBHS C(HOPMHUPOBAHHOCTH 3HAHHMA U YMEHHIA 11O
M3y4aeMOMY BOTIPOCY B TEME.

o [Ipakmuueckasn paboma — hopmMa KOHTPOJIS, IPUMEHSETCS IS OIICHUBAHUS YMEHUS
BBITIOJTHATE OTIPE/ICIICHHBIC MPAKTHUECKUE JICHCTBUS, IPUMCHSISI 3HAHUSI MATEMATHKH.

o Konmponvnas paboma — nucbMeHHast GopMa KOHTPOJIS 3HAHUH, YMEHHIA U HABBIKOB T10
M3y4aeMoOl TeMe, paCCUMTaHa Ha BBITIOJTHEHUE B TEUCHHE YPOKa.

o  Koumponvho-usmepumenwvhvlie mamepuanst (TECTHI)

e CamomnpoBepka, B3anMONPoOBepKa

e @opMBbI NPOMEKYTOYHOI aTTECTAIIMU - TECT B KOHIIE y4eOHOTO ro/ia, B 9 Kitacce B
¢dopmare OI'D.

@ opMBbI KOHTPOJIS IVIAHUPYEMBIX MeTaNpeAMeTHBIX pPe3y/JbTaTOB:



Haoaronenune

TecT

becena

KonTposabHas pabdora

JIM4HOCTHBIE, MeTaNpeAMeTHbIE W MPeAMETHbIE Pe3yJIbTAThI 0CBOCHHS
coJep:KaHus Kypca ajaredpbl

®dI'OC ocHOBHOro 001ero o0pa3oBaHUs YCTAHABJIMBAaeT TPeOOBaAHUS K pe3yJbTaram
OCBOEHHs  Y4eOHOro mpeamera:
— JIMYHOCTHBIM;
— MeTanpeIMeTHbIM;
— NMpeIMEeTHBIM.

JIMYHOCTHBIE Pe3yabTaThl.

1) BocnHMTaHME POCCHHCKON TPaKIAHCKOW WACHTUYHOCTH: TIATPUOTHU3MA, YBAXKCHHS K
OteuecTBY, 0CO3HAHMS BKJIa/1a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOC OTHOIIECHHE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCSA K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTUBAIMH K OOYYEHHIO U NIO3HAHUIO;

3) 0co3HaHHBIN BBHIOOP M MOCTPOCHUE ajbHEHINCH WHINBUAYATbHOW TPACKTOPUU 00pa30BaHMUs
Ha 0a3e OPUEHTHPOBKU B MuUpe mpodeccuil U npopecCHOHANbHBIX MPEANOYTEHHI ¢ y4ETOM
YCTOWYMBBIX IIO3HABATEJIbHBIX HHTEPECOB, a Takke Ha OCHOBE (HOPMUPOBAHUS
YB@XKUTEIBHOTO OTHOIIEHHUSI K TPYAY, Pa3BUTHE ONBITA Y4acCTHs B COLMAIBHO 3HAYMMOM
TPYAe;

4) yMeHUe KOHTPOJIHMPOBATH MPOLIECC M PE3YJIbTaT YICOHOH M MAaTeMaTHYECKON JIeITeIbHOCTH;

5) KpUTHYHOCTH MBINUICHUS, WHHUIMATHBA, HAXOJYUBOCTh, aKTHBHOCTb IIPU PEIICHHU
MaTeMaTUYECKUX 3a1a4.

MeTtanpeaMeTHbIe pe3yJabTaThl:

1) yMeHHE caMOCTOSTEIBHO ONMPEACIATH eI CBOCT0 00YyUCHHS, CTaBUTh U (OPMYIHPOBATH
sl ce0s. HOBBIE 3amayd B y4y€Oe, pa3BUBAaTb MOTHUBBI M HMHTEPECHl CBOCH IMO3HABATEIHHOM
JIeITeILHOCTH;

2) yMeHHE COOTHOCHThH CBOM JCHCTBHS C IUTAHUPYEMBIMH PE3YJIbTaTaMH,

OCYILECTBJISATh KOHTPOJIb CBOEH JEATEIBbHOCTH B IIPOIECCE TOCTUKECHUS

pe3ynbpTata, OINpeneisITh CrnocoObl JEHCTBUN B paMKax MPEUIOKEHHBIX YCIOBUH U
TpeOOBaHUH, KOPPEKTHUPOBATH CBOHU JCHCTBUS B COOTBETCTBUHU C U3MCHSIOMICHCS

CUTYyalEH;

3) yMeHHe OnpeaessTh MOHITHS, CO3/1aBaTh 000OIICHHUS, YCTAHABINBATh

aHAJIOTHH, KJIACCU(DUIIMPOBATH, CAMOCTOSTEIIHHO BEIOMPATh OCHOBAHUS U

KPUTEPHUH VIS KIaCCH(PUKALINH;

4) yMeHHWe yCTaHaBJIMBaTh MPHYHUHHO-CICACTBCHHBIC CBSI3M, CTPOUTH  JIOTHYECKOE
paccyxJeHue, yMo3akitoueHHe (MHAYKTUBHOE, AeTyKTUBHOE U TI0 aHAJIOTHH) U JIeJaTh BHIBOIbI;

5) pasButHe KOMIIETEHTHOCTHU B obmactu HCIIOJIb30BaHUS nH(OPMAIIMOHHO-
KOMMYHUKAMOHHBIX TEXHOJIOTUH.

6) mepBOHAYANBHBIC TPEACTABICHUSA 00 HAEAX U O METOJaX MaTeMAaTHKH Kak 00 yHUBEPCATbHOM
SI3BIKE HAYKU U TEXHHUKE, O CPEACTBE MOJICIMPOBAHMS SIBJICHUM U IIPOLIECCOB;

7) yMeHHEe BHUJETh MAaTEMaTHUECKYI0 3a/ady B KOHTEKCTE MPOOJEMHON CHTyallud B JAPYrHX
JUCLMIUTMHAX, B OKPYKAIOLLEH )KU3HH;

8) yMeHue HaxOIWTh B Pa3IUYHBIX MCTOYHHKAX HH(POPMALHUIO, HEOOXOAMMYIO Ui pPEIICHUS
MaTeMaTHYeCKUX MpoOieM, U MPEACTaBIATh €€ B MOHATHOU (opme, MpUHUMAThH pElIeHUE B
YCIOBUSX HEMOJHOM UM N30BITOYHOM, TOUHOM UM BEPOSTHOCTHOUM MH(OpMAIIHH;

9) yMeHue MOHMMATh W HCIOJb30BATh MAaTEMATHYCCKUE CPEICTBA HATJSAHOCTU (TpaduKH,
TaOIUIIBI, CXeMBI U JIp.) JUIs WIUTIOCTPAINH, HHTEPIIPETAIUN, apTyMEHTAIIH.

10) ymeH#ue BBIABUTATh THIIOTE3bI MPU PEIICHUH 33/1aud TIOHUMATh HEOOXOIUMOCTh MX MPOBEPKHU;



11) noHMMaHKWE CYHIIHOCTH QITOPUTMUYECKUX TPEIIHCAHUA W YMEHHE JCHCTBOBATH B
COOTBETCTBUU C IIPEIIIOKEHHBIM aJITOPUTMOM.

Hpe):[MeTHLIe pe3yabTarhl.

1) oco3HaHHE 3HAUCHMSI MATEMATHKH JJIsl TIOBCEHEBHOM )KU3HU YEJIOBEKA;

2) TpEACTAaBICHUE O MaTeMaTHYCCKON Hayke Kak cepe MaTeMaTH4YeCKO IeATeNbHOCTH, 00
JTanax e€ pa3BUTHUs, O €€ 3HAUMMOCTH I Pa3BUTUS LUBUIN3ALIY;

3) pa3BuTHEe YyMeHMI paboTaTh € YYEeOHBIM MATEMAaTHYECKUM TEKCTOM (aHAJIM3HPOBATh,
U3BJIEKaTh HEOOXOJIMMYI0 HMH(OpPMAIMIO), TOYHO M TPaMOTHO BbIPa)KaTh CBOM MBICIU C
MPUMEHEHUEM MaTeMaTH4E€CKONM TEPMHUHOJIOTMHM U CHUMBOJIMKH, IIPOBOJAUTH KIIACCHU(pUKALUY,
JOru4ecKre 000CHOBaHMUS.

4) BnaneHue 6a30BbIM NOHSATUHHBIM aNIIapaTOM IO OCHOBHBIM pa3JiesiaM COJICPIKAHMS,

5) Cucremarnveckue 3HaHHS 0 QYHKIMSIX U UX CBOHCTBAX;

6) mpaKTHYECKH 3HAYMMbIC MAaTEMaTHYCCKHE YMEHHS W HaBBIKHA, MX MPUMEHEHHE K PEHICHUIO
MaTeMaTHYEeCKUX U HEMAaTeMaTU4YeCKHX 3ajjay, IpeIoaraoniee yMeHue:

® BBITOJTHATH BEIYHUCIICHUS C ICHCTBUTEILHBIMEA YHCIIAMU;

e pelaTh YpaBHEHHUS, HEPABEHCTBA, CUCTEMbI YPaBHEHUI U HEPABEHCTB;

e pemiath TEKCTOBBIE 331aYl apU(PMETHUECKUM CIIOCOOOM U C TIOMOIIbIO COCTABJICHUS U PELICHUS
YPaBHEHUH, CHCTEM YPAaBHEHHUI U HEPABEHCTB;

® JICTIOJIb30BaTh areOpanyeckuil  «I3bIK» JUIS OMUCAHMS IMPEAMETOB OKPYXKAIOUIET0 MHpa U
CO3[aHMsI COOTBETCTBYIOIIUX MaTeMaTUYECKUX MOJETEN;

® IIPOBOAMTH IMPAKTHUYECKUE PACUETHI: BBHIYMCIEHUS C IMPOLIEHTAMH, BBIYMCIEHUS C YUCIOBBIMU
MIOCJIEIOBATEIbHOCTAMHY, BBIYHUCICHUSI CTATUCTUYECKHX XapaKTEPUCTHK, BBIMOJHEHHE MNPUOTMKEHHBIX
BBIYHCIICHUM,

® BBLINOJHATH TOXKAECTBEHHBIEC MPEOOPa30BaHMs PAllMOHATIbHBIX BHIPAKEHUH;

® BLINOJHATH ONEPALUU HAJ MHOYKECTBAMU;

e rccieaoBaTh QYHKIIMUA U CTPOUTH UX TpaduKu;

® YyuTaTh W MHCIOJb30BaTh HHEGOpPMALMIO, TMPEACTABICHHYIO B BHJE TaOMUIbI, AUArpaMMBbl
(cTonG4aToi UM KPyroBoit), rpaduaecKoM BHUJIE;

e pelaTh NpocTeiine KOMOMHATOPHBIE 3aJaUH.

Ilnanupyemblie pe3yabTaThbl 00ydeHus ajaredpe B 7-9 kiaccax
airedpe B 7 KJi1acce

AnredOpanyeckue BbIpasKeHUsI

BbInycKHUK Hay4YUTCS:
* OIIEpUPOBATh NOHATUSAMH «TOXKJIECTBO», «TOKJIECTBEHHOE IPe0Opa30BaHUE),
* BBIIIOJIHATD PA3JI0)KEHUE MHOTOYJIEHOB HA MHOKUTEIIH.
BbINyCKHMK MOJIyYUT BO3MOYKHOCTb HAyYUThCSI:
* BBIIIOJIHATh MHOTOILArOBbIE MPeoOpa3oBaHMs LENbIX BBIPAKEHUH, NpUMEHssE HaOop CrocoboB U
MIPUEMOB;
* IPUMEHSATH TOXKJIECTBEHHbIE TPe0OPa30BaHus JUIs PEeLICHH 3a/ay.

YpaBHeHus
BbInycKHUK HAy4YUTCS:
e pelmiaTh JIMHEHMHBIE YPAaBHEHUH C OJHOM IIEPEMEHHOW, CHUCTEMBI [IBYX YPaBHEHUH C JBYMs
[IEPEMEHHBIMU;
* IOHUMAaThb YPAaBHEHUE KaK BAKHEUIIYI0 MaTEeMaTUYECKyI0 MOJEIb JUId ONHUCAaHWS U U3Y4CHUS
pa3HOO0Opa3HBIX PeabHBIX CUTYAIUH.
BBINTYCKHUK IIOJIy4UT BO3MOKHOCT:
* OBJIAJIETh IPUEMOM PELLICHUs] YPABHEHUN U CUCTEM YPaBHEHUMU;
* IPUMEHSATH I'paduyecKre MpeCTaBICHHs IS UCCIEOBAHUS JIMHEHHBIX YpaBHEHUH, CHCTEM ypaBHe-
HUM, cofepxamux OyKBeHHbIE KO3()(OUITUESHTHI.

DyHKUUHA
BeinyckHUK HayduTes:



* IOHUMAaTh M HCHOJb30BaTh (YHKIMOHAIBHBIC TMOHATHA U SI3bIK (TEPMUHBI, CHUMBOJHYECKHE 000-
3HAUYEHUS);

* CTPOUTD I'padUKH JIMHEHHBIX QYHKIUH;

* MOHUMATh (PYHKIMIO KaK BKHEUIIYI0 MaTEMATHYECKYIO MOJIEIb JUIsl OIMCAHHS POIIECCOB U SIBICHUMA
OKPY’KAIOILLEro MUpa.

BBINyCKHHK IIOJIy4UT BO3MOKHOCTb HAY4YUTHCS:

* IPOBOJUTH UCCIIEI0BAHNS, CBSI3aHHBIE C U3YUYEHUEM CBOMCTB JIMHEHHBIX (YHKIIMIA;

aireope B 8 kiacce

Auredpanyeckue BbIpaKeHHs
BbinyckHUK Hay4YUTCS:
* pelmaThb 3a/1a4u, cojeprkaliue OyKBeHHbIE JaHHbIE; pa0d0TaTh ¢ GopMyIamu;
o OTIEpUPOBATh NOHATUEM «KBAJAPATHBIA KOPEHbY, IPUMEHSTH €T0 B BBIYUCIICHUSX;
* BBIMIOJIHATh MpeoOpa3oBaHUsl BBIPAKEHUM, COAEpKAIlUX CTENEHW C ILEJNbIMU [OKa3aTelsIMu U
KBa/IpaTHbIE KOPHH;
* BBINIOJIHATH TOKJIECTBEHHbIE ITPEOOPA30BaHUs PAllMOHAIBHBIX BHIPAYKEHUI HA OCHOBE MpaBUJI JeHCTBUI

HaJl MHOTOWIEHAMH U aJire0pandyeckuMu JpoOsiMH.
BrIMyCKHUK TIOJTy9UT BO3MOYKHOCTh HAYUYUTHCS:
* BBITIOJIHATH MHOTOIIIArOBBIE TTPEOOPa30BaHUsI PAIMOHATBHBIX BBIPAKEHUN, TPUMEHSS IMUPOKUH HAOOP
CHOCO00B U MPUEMOB;
* MPUMEHSTH TOXK/IECTBEHHBIE TTPEOOPa30BaHMUS ISl PEIICHUS 3a/1a9 U3 PA3IMUHBIX Pa3/IesoB Kypca.
YpaBHeHus
BrimyckHUK HAayduTCS:
* pelaTh OCHOBHBIE BH/Ibl PAIIMOHAJIBHBIX YPABHEHUM C OJTHOW MEPEMEHHOM;
* IOHUMaTh YpaBHEHUE KaK BaKHEUIIYI0O MaTeMaTHYeCKyl0 MOJENb JJs ONUCAaHUA M HU3YyYEHHUS
pa3zHoo0pa3HbIX pealbHbIX CUTYallui, pelIaTh TEKCTOBbIE 3a7a4u aJIredpandeckuM METOI0M;
* IPUMEHSATH TpaduUecKue MPeACTaBICHUS s HCCIeI0BaHUs ypaBHEHUI.
BbInyCKHHUK TOTYYUT BO3MOKHOCTD:
* OBJIQJIETh CIIEHUATBHBIMU MpUEMaMU pelIeHUs] YpaBHEHHM; YBEPEHHO NMPUMEHATH almnapar ypaBHEHUH
JUIS peIlieHUs pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEeMATUKU, CMEXHBIX MPEAMETOB, IPAKTUKHY;
* IPUMEHSATH rpaduuecKue MpeICTaBICHHs IS UCCIIEIOBAaHUS YPaBHEHHI.
Yuci0Bble MHOKECTBA
BoinmyckHUK Hay4YUTCS:
* IOHUMAaTh TEPMHUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C MOHSTHEM MHOKECTBA, BBINOJIHATH ONEpaliU
HaJl MHOXECTBaMHU;
* HCIIOJIb30BaTh HaYalIbHbIE MPEACTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX YHCEIL.
BbIyCKHHUK TOTYYUT BO3MOKHOCTbD:
* pa3BHUBATh MPEACTABICHUE O MHOXKECTBAX;
* pa3BHUBaTh MPEACTABICHUE O YUCIIE U YHCIOBBIX CUCTEMAX OT HATYPAIbHBIX JI0 ICHCTBUTEIbHBIX YHCET,
O POJIU BBIUUCIICHUI B MIPAKTHKE;
* pa3BUTh M YIIyOUTh 3HAHMSI O JECATUYHOW 3amKMCH JEHCTBUTENBHBIX YHUCEN (IIEPHUOJUYECKHE H
HEenepuoMIecKue qpoou).
DyHKUUH
BrinyckHUK HayduTcs:
* HCCIe0BaTh CBOMCTBA YHCIOBBIX (PYHKIMN HA OCHOBE U3yYEHHS MOBEICHUS UX Ipa(UKOB.
BbInyCKHHUK TOJIYy4UT BO3MOKHOCTD:
* IPOBOJIUTH MCCIIEAOBAHNUSA, CBSI3aHHbBIE C U3yYCHHEM CBOMCTB (DYHKIUH, B TOM YHCIIE C HCIIOJIb30BaHHEM

KOMIIbIOTEpA.
aare0pe B 9 ki1acce

YpaBHeHust
BrInyckHUK Hay4uTCA:
* pemaTh OCHOBHBIEC BU/Ibl PALIMOHAIBLHBIX YPABHEHUN C OJHOW IIEPEMEHHOU, CUCTEMBI ABYX YPAaBHEHUH C
JBYMS IIEPEMEHHBIMU;



* IOHUMaTh YpPAaBHEHUE KaK BAaXKHEHIIYI0 MaTeMaTHMUYECKyl0 MOJENb JJIsi ONUCAaHHUA M HW3YyYEHHUS
pa3zHO0Opa3HBIX PeaJbHBIX CUTYAIUH, PEIIaTh TEKCTOBBIC 33a4H aIreOpaniecKuM METOI0M;
* IPUMEHATh TpapUUecKre MPEICTaBICHUs JUIsl MCCIECIOBAHUS YPAaBHEHHM, WCCIICAOBAHUS M pEIICHUS
CUCTEM YPAaBHEHUH C ABYMs [IEPEMEHHBIMHU.
BbINyCKHUMK HOJTyYUT BO3MOKHOCTD:
* OBJIQJIETh CIIELUAJIBHBIMU NIPUEMAMU PELLICHUSI YPAaBHEHUN M CUCTEM ypaBHEHMI; YBEPEHHO IPUMEHSTh
anmnapaT YpaBHEHUH ISl pelleHUs pa3HOOOpa3HbIX 3aJad U3 MaTeMaTHKH, CMEXHBIX IPEIMETOB,
MIPAKTUKU;
* IPUMEHATh TpaduUuecKue MpPeACTaBIECHUS s MHCCIEIOBaHUSA YPAaBHEHMH, CHCTEM YpaBHEHMHI,
coJiepKaliux OyKBEHHbIE KOYPPUIIMEHTHI.

HepaBencrBa
BbinyckHUK Hay4YUTCS:
* IOHUMATh U IPUMEHSITh TEPMUHOJIOTHIO M CHUMBOJIMKY, CBSI3aHHbBIE C OTHOIIIEHUEM HEPaBEHCTBA,
CBOICTBA YMCIIOBBIX HEPABEHCTB;
* pemarh JUHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM U UX CUCTEMBI; pelllaTh KBapaTHbIE HEPaBEHCTBA
C omopoi Ha rpaduyecKue MPeACTaBICHUS;
* IPUMEHSATH annapaT HEPaABEHCTB JJIsl PELISHUS 3a/1a4 U3 PAa3JIMYHBIX pa3/IesioB Kypca.
BbInyCKHHMK TOJTYYUT BO3MOKHOCTb HAyUUThCS:
* pa3HoOOpa3HbIM MpUEMaM JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO MIPUMEHSATD anmnapar HEpaBeHCTB s
pelieHns pa3Ho00pa3HbIX MaTeMaTHYECKHX 3ajayd U 3ajjau U3 CMEXHBIX IIPEIMETOB, MPAKTUKH;
* IPUMEHSATH rpaduuecKue MpeACcTaBICHUs s UCCIeI0BaHNs HEPABEHCTB, CUCTEM HEPABEHCTB,
coJiepKaliux OyKBeHHbIE KOAPPUITUEHTHI.

D yHKUUHA
BoInyckHUK Hay4YUTCS:
* [IOHUMAaTh (PYHKIUIO KaK BaKHEHMIIYI0 MaTeMaTHUYECKYI0 MOJEIb JUIsl ONMCAHUs IPOLIECCOB U SIBJIECHUMN
OKPYXaIOILEro MUpa, MPUMEHATh (QYHKIIMOHATIBHBIHN S3BbIK ISl ONMCAHUS U UCCIIEI0BaHUS 3aBUCUMOCTEN
MeX]ly (PU3NYECKUMU BEIUYMHAMU;
* [IOHMMATh U UCHOJb30BATh SA3bIK IOCIEA0BATEIBHOCTEN (TEPMHUHBI, CUMBOJIMUYECKUE 0003HAUEHUS);
* IPUMEHATh (POPMYJIbI, CBA3aHHBIE C APUPMETUUECKONH U NeOMETPUYECKON MPOTpecCcUsiMHU, U ammapar,
C(OPMHUPOBAHHBIM NpPU M3YYEHUM APYrHUX pa3lelloB Kypca, K pELIEHHIO 33Jad, B TOM YHUCIE C
KOHTEKCTOM U3 peasibHOM JKU3HU.
BBINyCKHUK MOTYYUT BO3MOKHOCTD:
* [IPOBOJIUTH MCCJIEOBAHNUS, CBSI3aHHbBIE C N3YUYECHUEM CBOMCTB (DYHKLIUH, B TOM YHUCIIE C UCIOJIb30BaHUEM
KOMIIbIOTEPA; Ha OCHOBE Ipa()UKOB M3y4eHHBIX (DYHKIMI cTpOUTh OoJiee CIOXKHbIE I'paduKu (KYyCOUHO-
3aJJaHHBbIE, C «BBIKOJOTHIMUY TOYKAMH U T.I1.);
* HCIOJIb30BaTh (DYHKIIMOHAIbHBIE IPEICTABICHUsI M CBOWCTBA (DYHKLUUH pelIeHHs MaTeMaTHYeCKHX
3aJja4y U3 pa3IMYHbIX pa3zesioB Kypca;
* pematTh KOMOMHUPOBAHHBIE 3aJjaul ¢ NIPUMEHEHUEM (GOpMyJ N-TO YjIeHa U CYMMBbl HEPBBIX
N 4JIeHOB apu(PMEeTHUYECKOW M reoOMEeTPUUECKOH Mporpeccuil, mpuMeHss HpHU 3TOM ammnapar
ypaBHEHUU U HEpaBEHCTB;
* IOHUMATh apUPMETHUUYECKYI0O U T€OMETPUUECKYIO NMPOrpeccuy Kak GyHKIHMU HATypaJbHOTO
aprymMeHTa;  CBsI3bIBaTb  apU(METHUECKYI0  IMPOrpeccurd C  JHUHEHHBIM  POCTOM,
FeOMETPUUYECKYI — C SKCIIOHEHIIMAIBHBIM POCTOM.

DJIEeMEeHTBI IPUKJIATHOH MAaTEeMATHKH
BbInmyckHUK Hay4uTCS:
* HCIOJIb30BAaTh B X0/I€ PEIICHNUs 33124 dJIeMEHTapHbIe IPEACTaBICHNUS, CBSI3aHHbIE C TPUOIKEHHBIMU
3HAYEHUSIMU BEJINYUH;
* HCIOJIB30BaTh MPOCTENIIINE CIIOCOOBI MPEACTABIECHUS U aHAJIN3a CTATUCTUYECKHUX JIAaHHBIX;
* HaXO/IUTh OTHOCUTENIFHYIO YaCTOTY U BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
* pemaTb KOMOMHATOPHBIE 3a/1a4X HA HAX0XKJIEHHE YHciIa 00BEKTOB MM KOMOMHAIIN.
BBINyCKHHK MOJTyYUT BO3MOKHOCTD:
* [IOHATH, YTO YHCIIOBbIE JTAaHHbIE, KOTOPbIE HCHOIB3YIOTCS Ul XapaKTEPUCTUKH 0OBEKTOB OKPYKAIOLIETO
MUDA, ABJIAIOTCSA NPEUMYILECTBEHHO NPUOIMKEHHBIMU, YTO 110 3aIHCH TPUOTMKEHHBIX 3HAUYCHUH,
coJiepKaluxcsi B MH(POPMAIMOHHBIX HCTOYHHUKAX, MOYKHO CYJIUTh O IMOTPEIIHOCTH MPHOIMKEHHUS,;
* IOHATH, YTO MOTPEUIHOCTH Pe3y/IbTaTa BHIYMCICHUHN J0JKHA OBITH COM3MEpUMa € OTPEIIHOCTHIO
MCXOJIHBIX JTAaHHBIX;



* IprOOpeCTH NePBOHAYAIBHBIN OIBIT OPTaHU3AIMK COOPA JAHHBIX MPH MPOBEACHUH OIIpOca
00IIeCTBEHHOTO MHEHUS, OCYILECTBIIATh UX aHAJIHN3, IPEJCTABIATH PE3yIbTAThl ONPOCa B BUAC TaOIHIIBI,
JUarpaMMBl;

* IPUOOPECTH OTBIT MPOBEACHUS CIYYalHBIX SKCIIEPUMEHTOB, B TOM YHUCIIE C TOMOIIBIO KOMIIBIOTEPHOTO
MO/JIENIMPOBAHNUS, UHTEPIIPETALIMU UX PE3YJILTATOB;

* HAyYUTHCS HEKOTOPHIM CHEIMAIBHBIM MPHEMaM pelIeHUs] KOMOMHATOPHBIX 3a1ad.

Coaep:kanue kypca aareopsi 7 kiaacca 2020-2021 yu. roa, 102 yaca.

Auredpanyeckue BbIpaKeHHs

BripakeHue ¢ nepeMeHHbIMU. 3HaYEHHE BHIPAYKEHUS C IIEPEMEHHBIMHU.

JlomycTuMble 3Ha4YeHHE TEpeMEHHBIX. ToXaecTBO. TOXJIeCTBEHHBIE MPEOOpa3oBaHUs alreOpandecKux
BBIpaXKeHUH. J{0Ka3aTeNbCTBO TOXKIECTB.

CreneHsb ¢ HaTypalbHBIM ITOKa3aTeaeM U e€ cBoiicTBa. OqHowieHbl. OJTHOUIEH CTaHAAPTHOTO BUJIA.
Crenens oHOUIeHa. MHOTOWIeHb. MHOTOWIEH cTaHapTHOTO Buaa. Crenenb MHOrounaeHa. CioxeHue,
BBIYUTAHUE U YMHOXEHNE MHOTOWIEHOB. PDOPMYIIBI COKPALLIEHHOTO YMHOXEHHU: KBaApAaT CYMMBbI U
KBaJpaT pa3HOCTH JBYX BBIPAXKCHUH, IPOU3BEACHUE PA3HOCTH U CYMMBI JIBYX BbIpakeHUM. Pa3noxenue
MHOTOWIEHOB Ha MHOKUTENIH. BoiHECeHHe 00111ero MHOXKUTENS 32 CKOOKU. MeTo 1 rpynInupOBKH.
Pa3znocTh kBaspaToB ABYX BelpaxkeHuid. CymMMa U pa3HOCTb KyOOB JIByX BblpaxkeHuil. Llenbie BoIpaskeHusl.

YpaBHeHus

VYpaBHenue ¢ ogHoi nepemenHoil. Kopenb ypaBHeHus. PaBHocuibHbIe ypaBHeHUs1. CBOMCTBA ypaBHEHUHN
C OJHOM MEPEMEHHON. YpaBHEHUE KaK MaTEMAaTHYECKas MOJICNIb PEAIbHOM CUTYaIlNH.

JIuneitHoe ypaBHEHUE.

VYpaBHeHue ¢ 1Byms nepeMeHHbIMU. ['paduk ypaBHEHUS ¢ ABYMS TIEpeMEHHBIMU. JINHEHOE ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U €T0 TpaduK.

Cucrembl ypaBHEHHH C OBYMsS TepeMEeHHBIMH. ['paduueckuii MeTod penieHUus: CUCTEMBbI YpaBHEHUU C
NBYMs IEPEMEHHBIMHU. PellleHne cucTteM ypaBHEHHI METOJIOM MOACTAHOBKU U cllokeHHus. Cucrema AByX
YPaBHEHUH € JBYMs IEPEMEHHBIMU KaK MOJIENb PEAJIbHON CUTYallUH.

D yHKUUHA

Yucaosble pyHKUNMU
OyHKIMOHANBHBIE 3aBUCUMOCTH  MeXIy BenuuuHamu. [lonartue  Qynkuumu. DyHKuus Kak
MaTeMaTH4ecKas MoJejb peanbHOro mpoiecca. Ob6nacTb ompenaeiaeHuss U 00NacTh 3HAUCHUS (DYHKIUH.
CrniocoOwt 3amanus ¢pyukiun. ['padux pynkuuu. Jluneitnas QyHkius, e€ cBoiicTBa U rpaduk.

Auiredpa B HCTOPUYECKOM Pa3BUTHH

3apoxaeHue aiareOppl, KHUra O BOCCTAHOBJICHMM M IPOTUBOIIOCTABICHUHM Myxammena aib —
Xopesmu. Uctopust popMupoBaHus MaTeMaTudeckoro si3bika. Kak 3apoaunack uaes KoOpaAuHar.
@. Buer. II. ®epma. P. [lexapr.

Conepxanue Kypca aareopsl 8 kiaacca 2020-2021 yu. roa, 102 gaca.

AuredpanyecKkue BbIPaKeHHA

KBanparubsiii TpéxwieH. Kopenp kBaapaTHoro TtpéxwieHa. CBOHCTBAa KBaJpaTHOIO TpPEXUIIEHA.
PasnoxxeHne KBaapaTHOro TpEXWIeHa HA MHOYKUTENH.

Parmonanbubie  BbIpakeHusa. [lpoOHble BbIpaxkeHus. ParnuonansHas apoOb. OCHOBHOE CBOMCTBO
paumoHanbHOW Jpobu. CrokeHue, BBIYUTAHHE, YMHOXEHHE U JICJIEHHE palMOHAJBbHBIX JpOOeH.
Bo3Benenue panuoHanbHOW JpoOu B cTeneHb. TOXAeCTBEHHblE NpPeoOpa3oBaHMs pPALMOHAIBHBIX
BbIpakeHUI. CTENEHb ¢ LENbIM MI0Ka3aTeNIeM U €€ CBONCTBA.

KBangpatHele KopHU. ApHpMETHYeCKUH KBaIpaTHBI KOPEHb M €ro CBOMCTBAa. TOXIECTBEHHBIE
npeoOpa3oBaHus BIPAKEHHI, COJEPIKAIINX KBAAPaTHbIE KOPHU.



YpaBHeHus

KBanpatHoe ypaBHeHue. Dopmyna KOpHEW KBaJapaTHOro ypaBHeHusa. Teopema Buera. PannoHanbHbie
ypaBHEHUS. PelleHue paluoHaldbHbIX YPAaBHEHUM, CBOJSALIMXCSA K JIMHEMHBIM WM K KBaJIpaTHBIM
ypaBHEHUSM. Perienne TeKCTOBBIX 3a/1a4 C TOMOUIBIO PALIMOHATIBHBIX YPaBHEHUMH.

YucioBble MHOKECTBA

MHosxecTBoO U ero anemeHThl. CrocoObl 3aaHusl MHOXKECTB. PaBHble MHOXecTBa. [lycToe MHOMXkeECTBO.

[TogmuoxecTtBo. Onepauuu Haj MHOXecTBamMH. MiumrocTpanusi COOTHOUIEHUM MEXIY MHOKECTBAMHU C

IIOMOIIBIO0 AUarpaMm Ditsiepa. MHOecTBa HaTypaJIbHbIX, LIEJIbIX, pAllMOHAIBHBIX Yucell. PanuoHanbHoe
m

ypcno Kak Apobb Buga mn, rme M €Z4,n€ N, u kak OecKkoHeuHas NEpPUOAUYECKAs  JPOOb.
[IpencraBienne 00 uppanMoOHANIbHOM uMciae. MHOXKECTBO JAeHCTBUTENbHBIX uucel. IIpencraBnenue
JNEHUCTBUTENLHOTO YKCJIa B BHUJC OCCKOHEYHOW HEMEePUOIMYECKON necsaTuyHOM npodu. CpaBHEHUE
JNeUCTBUTENBHBIX uncel. CBs3b Mexay MHOXKecTBamu N, Z, Q,R.

DyHKUUHA

YucaoBble pyHKUMHU

O6paTHast MPOMOPLUHOHATBHOCTD, GDYHKIHS Y=VX | NX CBOICTBA 1 rpadUKHL.
Yuc10BbIe M0CJI€10BATETbHOCTH

[IpencraBnenne 6€CKOHEYHOM MTEPUOTMUECKON ECATUHON APOOH B BUJE OOBIKHOBEHHOU APOOH.
Auredpa B HCTOPUYECKOM PA3BUTHU

OTKpBITHE UPPANMOHATLHOCTH. V3 ncTopry BO3HUKHOBEHUS (DOPMYIT IS PEIICHUSI YypaBHEHUH 3 -
W U 4-1i cTeneHen.
JI.®. Marnunkwuii. ®. Buer. I1. ®epma. P. Jlekapt. H. Tapranes. [I. Kapmano. H. AGens.

Conep:xanue kypca aareopsl 9 kiaacca 2019-2020 yu. roa, 102 yaca.

HepaBencrBa

UucnoBble HEpaBEeHCTBA M MX CBOMcCTBA. COKEHHE M YMHOXKEHUE YUCIOBBIX HepaBeHCTB. OleHUBaHUE
3HaYCHMS BbIpaKeHUs. HepaBeHCTBO ¢ OHOW mepeMeHHOW. PaBHOCHWIIbHBIE HepaBeHCTBA. UmMCIIOBBIS
MPOMEXYTKH. JIMHEWHBIE W KBaJpaTHbIC HEPABEHCTBA C OJHOW mMepeMeHHOW. CHUCTEMbl HEPABEHCTB C
OJHOM EPEMEHHOM.

D yHKUUHA

Yucaosble pyHKINMN

[Toctpoenue rpacdukoB GyHKIM ¢ MOMOIIbIO TpeoOpa3oBanuii ¢uryp. Hynu dynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA PyHKIMH. [IpOMEKyTKH BO3pacTaHus U YObIBaHUs (DYHKIIHH.
KBanpatuunas ¢pyHKIus e€ cBOMCTBA U rpaduK.

YucjioBbIe MOCIE0BATEIHLHOCTH

[Tonsitue umncnoBoit mocnenoBaTenbHOCTH. KoHeuHble 1 OeckoHeuHbIe mociieaoBaTenbHOCTH. CriocoObl
3aJJaHus MOCIEeI0BAaTeNbHOCTH. ApudMeTHueckass U reomerpuueckas nporpeccu. CBONCTBa 4JIEHOB
apupmeTHyecKko M reoMmerpuyeckoil mporpeccuil. Popmynbl o0mero uieHa apuMETHUECKOW U
reoMeTpu4eckoil nmporpeccuit. @opmMyssl CyMMBbI N- MEPBHIX YWICHOB apu(PMETHUECKOH U TeOMETPUUYECKOM
nporpeccuii. CyMMa 6ecKOHEYHO TeOMeTpHUIecKoii mporpeccuu, y kotopoii 1g1 <1,

DJiIeMEHThI NPUKJIAIHONH MATEMATHKHU

MaremaTnueckoe MoaenupoBanue. [IponenTHbie pacuérsl. @opMysa CIOKHBIX MPOLIEHTOB. AGCOIIOTHAS
U OTHOCHUTENbHas morpemHoctd. OCHOBHBIE MpaBWiia KOMOMHAaTOpHKH. YacToTa M BepOSTHOCTD
ciyyaifHoro coOwiTus. Knaccudeckoe onpenenenue BeposTHOCTH. HauyanbHble CBEJCHUS O CTaTHUCTHKE.
[IpencraBnenue JaHHBIX B BHJE TaONMI, KPYrOBBIX U CTOJOYATBIX JAuMarpamm, rpaduKoB.
CraTucTrueckrue XapakTEpUCTUKHA COBOKYIHOCTH JIaHHBIX: CPEJHEE 3HA4YE€HME, MOJa, pa3Max, MeIuaHa
BBIOOPKH.

Aure0pa B HMCTOPHYECKOM Pa3BUTHH



Hctopust pa3BUTUS TOHATHA (YHKIIUH.

dubonauuu. 3agaya JI. [Tuzanckoro (GuboHau4M) O KPOIHKAX.
IT.JI. YeOpimes. H.U. JloGaueBckuii. A.H. Koamoropos. B.f. BynskoBckuii. II. ®depma. P.
Hexkapr. b. [Tackanse. JI. ITuzanckuit. K. I'aycc.

TemaTn4eckoe IJIAHUPOBAaHUE

Auredpa. 7 kiiace

Kak 3apomwmace teopus BeposTHOcTed. Yucna
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I'naBa 1 15
JIuHeiiHOe ypaBHeHHe ¢ OJHOW NepeMeHHOoM
1 Beenenwne B anredpy 3
2 JluneiiHoe ypaBHEHHE C OJIHOM MepeMeHHON 5
3 Pemenue 3a1a4 ¢ MOMOIIBI0 YpaBHEHUH 5
[ToBTOpEHME M cUcTEeMaTH3aAIUA 1
y4ueOHOTo Marepuala
KounTtponsnas padora Ne 1 1
I'masa 2 51
Llesbie BhIpaKeHUs
4 Tox1ecTBEHHO paBHBIE BhIpaKeHUs. ToxaecTBa 2
5 CrerneHnp ¢ HATYpaJIbHBIM IMOKa3aTeIeM 3
6 CBoiicTBa CTENEeHH C HATYpaJbHBIM MOKa3aTeIeM 3
7 OHOYIEHE] 2
8 MHorousIeHbBI 1
9 CrnosxeHue ¥ BBIYUTAHHE MHOTOYJICHOB 3
Kontpomnsnas padorta Ne 2 1
10 VYMHOXKEHNE OTHOWIEHa Ha MHOTOWIEH 4
11 YMHOXEHHE MHOTOWIEHA HA MHOTOYICH 4
12 Pa3no)xeHre MHOTOUYJICHOB Ha MHOXKUTENU. BeiHeceHne 3
00111eT0 MHOYKUTEJIS 32 CKOOKH
13 Pa3znoxeHne MHOTOUYJIEHOB HA MHOKUTENIN. MeTo 3
TPYIIUPOBKU
KonTtponpHas padota Ne 3 1
14 [IpousBeneHre pa3HOCTU U CYMMBI IBYX BBIPaXKEHUMA 3
15 Pa3HoCTh KBapaToB ABYX BBIpAXKEHUI 2
16 KBampat cymMmmBbI 1 KBaapaT pa3HOCTH JIBYX BBIPAKCHHM 4
17 [IpeoOpa3oBaHre MHOTOUIEHA B KBAJPAT CYMMBI HITU 3
Pa3HOCTH JIBYX BBIpaKEHUN
KonTtposnpsHas padota Ne 4 1
18 CyMMa U pa3HOCTb KyOOB JIByX BBIPayKEHHMA 2
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19 [IpuMeHeHnne pa3ImyHbIX CIOCOOOB Pa3JI0KEHUS 4
MHOTOYJICHA Ha MHOKHTEIH
[ToBTOpEHUE M cucTemMaTu3anus 1
y4eOHOTO MaTepuana
Kontponrnas padora Ne 5 1
I'naBa 3 11
D yHKIUUH
20 CBsi3u Mexy BemmunHaMu. OyHKIus 2
21 CriocoOsl 3a1aHust QYHKIMH 2
22 I'paduk pynkmm 2
23 Jluneitnast pyHkus, e€ rpaguku cBocTBa 4
KonTponbnas padota Ne 6 1
I'nasa 4
CucreMbl JTUHEHHBIX YPAaBHEHHH ¢ AByMsI 18
nepeMeHHbIMHU
24 VYpaBHEHUsI C IBYMs ITIepEMEHHBIMU 2
25 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €0 Tpadux 3
26 Cucrembl ypaBHEHHH C IByMs repeMeHHbIMH. [ paduueckuit 3
METO/1 PElLlIEHUs] CUCTEMBI JIBYX JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU
27 Pemenne cucrem TMHEHHBIX YpaBHEHUH METOOM 2
MOJCTAaHOBKH
28 Pemenue cucreM TMHEWHBIX YpaBHEHUI METOJOM CIIOKECHUS 3
29 Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM JIMHEHHBIX YpaBHEHUIA 4
Kontponbnas padora Ne 7 1
IToBTOpeHUE U cucTEeMaTH3ALUSA Y4eOHOr0 MaTepuaJia 7
VYnpaxHeHus A IOBTOPEHUs Kypca 7 Kiacca 6
HTorosas KOHTpoJIbHAsA padoTa (IPOMEXYTOUHAs aTTECTALUs) 1

TemaTn4yeckoe NJIAHUPOBAHME.
Auredpa. 8 kiace
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I'naBa 1 44
PanmoHanbHbIE BBIPAKEHUS
1 Paumonansubie Apoou 2
2 OcHOBHOE CBOMCTBO pallMOHAIBLHOM IpooH
3 CrnoxeHue ¥ BRIUUTAHUE PAIMOHAIIBHBIX Ipo0ei ¢
OJINHAKOBBIMH 3HAMEHATEIISIMU
4 CrnosxeHure ¥ BBIYUTaHNUE PAllMOHAIBHBIX Jpo0Oei ¢ pasHbIMU 6
3HAMEHATEIISIMHU
KonTponsnas padora Ne 1
5 YMHOXeHUE U JeTIeHUEe palMoHAIbHBIX ApoOeil. Bo3Benenue 4
paloHaIbHOM IpoOU B CTETICHD
6 ToxnecTBeHHbIE TPeoOpa30BaHUs PaLlMOHABHBIX BbIPAXKEHHM 7
KonTtponbnas padora Ne 2 1
7 PaBHOCHIIbHBIE YpaBHCHHS. 3
ParnmonanbHble ypaBHEHUS
8 CrerneHb C 1eNIbIM OTPUIIATEILHBIM TIOKa3aTeIeM 4
9 CBOJICTBA CTEIEHHU C IIETIBIM ITI0Ka3aTeIeM
10 k. 4
OyHKUA Y =— u e€ rpaduk
X
KontponbHas padora Ne 3 1
['maBa 2
KBanparHsle KOpHHU. 25
JleicTBUTEIBHBIC YKCIIa
11 ®ynxuus Y = X u eé rpaduk 3
12 KBanparneie kopHu. ApudMeTHdecKuii KBaApaTHBI KOPEHb 3
13 MHO03K€eCTBO U €r0 JIEMEHTHI 2
14 [TonmuO)kecTBO. Onepanuu Haj MHOKECTBaMU 2
15 UucnoBsle MHOXKECTBA
16 CBoiicTBa apu(MeTHUECKOro KBapaTHOrO KOPHS
17 ToxnecTBeHHbIe TPe0Opa30BaHUs BBIPAKEHHH, COAEPIKAIINX 5
KBaJIpaTHbIE KOPHU
13 ®dyukuus Y = /X u eé rpaduk 3
KonTtposnbsHas padota Ne 4 1
I'naBa 3
26

KBanpaTHbie ypaBHeHust




<
o &
S
S = Coaep:xkanue yueOHOro KosaunuyectBo 1yacos
S =
= 5 MaTepuaja
<
=
19 KBanpatHsle ypaBHeHUs. PenieHne HEMOJIHBIX KBAIPATHBIX 3
YpaBHEHUH
20 dopmyra KOpHEH KBaJIpaTHOTO ypaBHEHUS 4
21 Teopema Buera 3
KonTponsnas padora Ne 5 1
22 KBanpatHslii TpéxuiieH 3
23 Pemenne ypaBHeHUH, KOTOpPBIE CBOAATCA K KBaJIpaTHBIM 5
YpaBHEHHSIM
24 ParmoHanbHbIe ypaBHEHUS KaK MATEeMaTHIECKUE MOJICITH 6
pEaNbHBIX CUTYalU
KonTtponbnas padora Ne 6 1
IloBTOpEHUE U cUCTEMATH3AIUS -
y4eOHOro MaTepuasa
YnpaxkHeHus 711 TOBTOPEHUS Kypca 8 Kiacca 6
KonTtponbHas padota Ne 7(TipoMexyTodHast aTTECTAIUs) 1

TemaTn4yeckoe MNJIAHUPOBAHME.
Aunredpa. 9 kinacc
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I'maBa 1
20
HepaBencrna
1 YucnoBbie HEpaBEHCTBA 3
2 OcHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB 2
3 CrnosxeHne 1 yMHO)KEHUE YHUCIIOBBIX HEPABEHCTB. 3
OneHnBaHuE 3HAYECHUS BBIPAKECHUS
4 HepaseHnctBa ¢ oqHOM niepeMeHHON 1
5 Pelrenne HEpaBeHCTB ¢ OHOM NEPEMEHHOU. YHCIOBBIE 5
IIPOMEKYTKH
6 CucremMbl TMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHON 5
KonTtposnpeHas padota Ne 1 1
I'maBa 2 38
KBaaparnunas pyHkuus
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7 [ToBTOpEHUE U pacIMpeHne CBeNEeHUH 0 PyHKINN 3
8 CsoiicTBa (hyHKINHU 3
9 Kaxk nocrpouts rpaduk dyukiuu y = Kf(X), ecinu nzBecren 3
rpaduk GyHKIUU
y =f(x)
10 Kaxk noctpouts rpaduku ¢pynkimii y = f(X) + b 4
ny = f(x + a), eciu u3Becten rpaduk Gpyukimn y = f(X)
11 KBanparuunas ¢pyHkmus, e€ rpaduk u cBoicTBa 6
KonTponbnas padora Ne 2 1
12 Pemienne xBagpaTHBIX HEPABEHCTB 6
13 Cucrembl ypaBHEHUH C ABYMS IEpEMEHHBIMU 6
14 Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHUI BTOPOil 5
CTETIeH!
KonTtponbras padota Ne 3 1
I'masa 3
DJieMeHThI MPUKJIATHOM 20
MaTeMaTHKHU
15 MareMaTtuueckoe MOJCITMPOBAHNE 3
16 [IponieHTHBIE pacUEThI 3
17 [TpubmxEHHBIC BEIYUCIICHUS 2
18 OcHOBHBIE TIPaBUJIa KOMOMHATOPUKH 3
19 YacToTa 1 BEpOSTHOCTH CIIY4aHHOTO COOBITHS 2
20 Kitaccuueckoe omnpenenenrue BEpOATHOCTH 3
21 HauanbHbie cBeqeHUS 3
O CTaTUCTHKE
KonTtponsnas padora Ne 4 1
I'nasa 4
YucaoBble 17
10CJIeJ0BATEIbHOCTH
22 Yucnoswle NOCIEN0BATEIHLHOCTH 2
23 ApudpmeTrnueckas mporpeccust 4
24 CyMMa N nepBbIX WICHOB apu(METHUECKOM MpoTrpeccuu 3
25 I'eomeTrpuueckas nmporpeccust 3
26 CymMa N nepBbIX YWICHOB Fr€OMETPUUECKON MPOTPECCUU 2
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27 CyMmMa 6eCKOHEUHOM TeOMETPUIECKOM TPOTPECCHH, Y 2
KoTopo#t | q | <1
KonTponabnas padora Ne 5 1
IloBTOpPEHUE U cUCTEMATH3AUS
y4eOHOro MaTepuaja /
VYnpaxHeHus s MOBTOPEHUs Kypca 9 kiacca 6
KonTposbHas pabota Ne 6 1




