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HOACHUTEJIBHAA 3AIINCKA

Hacrosmmas paGodas mporpamma mo npeaMery «Anredpay st 7-9 Ki1accoB COCTaBIIeHa B COOTBETCTBHH ¢ TpeOoBaHusMu Deepaib-
HOT'O TOCYJIapCTBEHHOTO 00pa30BaTEIBLHOrO CTaHAapTa oCHOBHOro obiero odopaszosanus (PI'OC OOO), Ha ocHoBe porpammbl Marte-
matuka: 5 — 11 knaccsl / A.I'. Mepansik, B.b. [ononckuii, M.C. Sxup, E.B.byniko — M.: Benrtana-rpag, 2017.

JlanHasi mporpaMMa OpHEHTHPOBaHA Ha y4eOHO-METOJWYECKUN KOMIUIEKT: «Anredpa. 7 kiacc», «Anredpa. 8 kiaccy, «Anredpa. 9
kiace» aBTopoB A.I'. Mepanska, B.b. [Tononckoro, M.C. Axkupa. [Iporpamma paccuntana Ha 4 yaca B Henento, Bcero 140 gacoB B roj
(35 menenp) B 7 kiacce, Ha 4 yaca B Henento, Bcero 140 vacoB B rox (35 Henenb) B 8 kiacce, Ha 4 yaca B HeZIeNt0, Bcero 136 4acoB B roa

(34 menenu) B 9 KJacce U COOTBETCTBYET (e/IepalIbHOMY TOCYIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAapTy OCHOBHOTO 0OIIero oopaso-
BaHMSI.

[Iporpamma mo anredpe coctaBieHa Ha OcHOBe DyHJAAMEHTAIBHOrO sapa coAepKaHus oOmero oOpa3oBaHUs, TPeOOBaHUU K
pe3yibTaTaM OCBOEHMsSI 00pa30BaTENbHON MPOrpaMMbl OCHOBHOIO 00miero oOpa3oBaHMs, HpPEICTaBIECHHBIX B (enepanbHOM
rocyJapCTBEHHOM 0O0pa30BaTE€IbHOM CTaHAAPTE OCHOBHOTO OOLIEro 0o0pa3oBaHUs, C YYETOM MPEEMCTBEHHOCTH C MNPUMEPHBIMHU
mporpaMmMaMu JijIsl Ha4aJIbHOTO 0011Iero 00pa3oBaHus o MaTeMaTuke. B Hell Takke yYUTBHIBAIOTCSA TIOMUHUPYIOIINE UICH U TIOJOKCHHUS
porpamMmbl  pa3BUTHS U (OPMHUPOBAHUSA YHHUBEPCAIBbHBIX YYEOHBIX JEHCTBUM JiI OCHOBHOIO OOIIEro oOpa3oBaHUs, KOTOpHIE
oOecreunBalOT (POPMUPOBAHUE POCCHUICKON TpakIaHCKOW HIACHTUYHOCTH, KOMMYHHMKATHUBHBIX Kaue€CTB JMYHOCTH M CIIOCOOCTBYIOT
(bOpPMHUPOBAHUIO KITHOYEBON KOMIETEHIUN — YMEHUsL YYUMbCAL.

Kypc anredpsr 7-9 kiaccoB siBisieTcsi 0a30BBIM JIJIi MAaTEMAaTHUYECKOTO OOpa3oBaHMS W Pa3BUTHUS IIKOJIBLHUKOB. AJreOpanyeckue
3HAHUS U YMEHHSI HEOOXOAMMBI JJIsi U3y4eHHs] TeoOMeTpuu B 7-9 Kiaccax, ainreOpsl U MareMmatudeckoro aHammsza B 10-11 kmaccax, a
TaK)Ke U3yYeHUs CMEKHBIX TUCIUTIIINH.

[TpakTrueckas 3HAYUMOCTh IIKOJIBHOTO Kypca aiareOpsl 7 - 9 KJIacCOB COCTOMT B TOM, YTO NMPEAMETOM €T0 W3YYCHHS SBIISIOTCS
KOJIMYECTBEHHBIC OTHOIICHHS W TPOIIECCHl PEATbHOTO MHUpA, OMUCAHHBIE MaTEMaTUYECKUMH MojJeisiMd. B coBpeMeHHOM oOIecTBe
MaTeMaTh4yecKasl TOJI0TOBKAa HEOOXOJMMa Ka)XXJOMy YEJIOBEKYy, TaK KaK MaTeMaThKa MPHCYTCTBYET BO Bcex c(epax demoBeYeCKOun
NEeATEIIBHOCTH.

OnHOM M3 OCHOBHBIX IIEJIEM W3Y4YCHHS anreOpbl SBISICTCS pPa3BUTHC MBIIUICHHUS, TMPEXIE BCEro (GopMHUpOBaHUE aOCTPAKTHOTO
MbIUIeHus. B nporecce n3ydenus anreOpbl GOpMHUPYETCS JIOTHYECKOE U aITOPUTMUIECKOE MBIIIIJICHUE, a TAK)KE TaKHE Ka4eCTBa



MBIIIJICHUSI, KaK cUja U THOKOCTb, KOHCTPYKTUBHOCTh U KPUTUYHOCTH. {11 ajantanuu B COBPEMEHHOM MH(OPMAIMOHHOM OOIIECTBE
BaXHBIM (aKTOPOM SABJISIETCS (POPMHUPOBAHME MATEMATUYECKOT'O CTUJISL MBIILICHHUS, BKIIIOYAIOMIETO B ce0s MHAYKIMIO U ACAYKIIMIO,
0000111eHrEe ¥ KOHKPETU3AIMIO, aHAIN3 U CUHTE3, KJIAaCCU(UKAIIUIO U CHUCTEMAaTU3aI1I0, aOCTparupoOBaHKUE U aHAJIOTHUIO.

OOyuenue anredpe Ma€T BO3MOXKHOCTh IIKOJbHUKAM HAYYUTHCS IUIAHHUPOBATH CBOIO JIEATEIBHOCTh, KPUTHUYECKU OLICHMBATh €€,
MIPUHUMATh CAMOCTOSATENbHBIE PEIIEHUs, OTCTAMBATh CBOM B3IJISAbI U yOEKICHUS.

B npouecce nzydenust anreOppl MIKOJIBHUKK yUaTCsl U3JIaraTh CBOU MBICIH SICHO U UCUYEPIIBIBAIONIE, TPUOOPETAIOT HABBIKU YETKOTO U
IPAaMOTHOTO BBINIOJIHEHHUS MaTE€MaTHYECKUX 3alUCEW, MPU ITOM HMCIOJIb30BAHME MAaTEMATHYECKOTO S3bIKa MO3BOJISIET pPa3BUBATH Y
YYAIIUXCS TPAMOTHYIO YCTHYIO U MUCbMEHHYIO PEYb.

3HaKOMCTBO C HCTOPHUEN pa3BUTHUSA anreOpbl Kak HAyKu (DOPMHUPYET Y yHaIIUXCS MPEACTABICHUS 00 airedpe Kak 4acTH
0011eU€eI0BEYECKOMN KYIbTYPHI.

3HAUYUTENbHOE BHUMAHHUE B U3JI0)KEHUHM TEOPETHUECKOr0 MaTepHalia Kypca yAeNseTcs ero MOTHBAlUH, PACKPBITUIO CYTH OCHOBHBIX
HNOHATUM, uAe, MeronoB. OOydyeHHE MOCTPOEHO Ha 0a3e TEOpUM pa3BUBAIOIIETO OOYYEHHs, YTO JIOCTUTaeTcsi OCOOEHHOCTSIMU
U3JI0KEHUSI TEOPETUYECKOTr0 MaTepHajla M YIPaKHEHUSIMHM Ha CpPAaBHEHME, AHAJIMU3, BBIJCICHUE TIJIABHOIO, YCTAHOBJIICHUE CBA3EH,
Kjaccuukanuo, o0o0menne u cucreMarusanuo. Ocod0 aKkUEHTUPYIOTCS COAEPKATEIbHOE PACKPBHITUE MATEMaTHUYECKUX MOHSITHM,
TOJIKOBAaHUE CYIIHOCTM MAaTEMAaTHUYECKHMX METOAOB M O0JacTM HUX MPUMEHEHHs, JEMOHCTpalus BO3MOXKHOCTEH NIPUMEHEHUs
TEOPETHUYECKUX 3HAHUW JJId pelIeHHUs pPa3HOoOOpa3HbIX 3a/ay MPUKIATHOTO XapakTepa, HalpuMep pElIeHHs TEKCTOBBIX 3ajad,
JCHEKHBIX U MPOLEHTHBIX pacy€TOB, YMEHHE I0JIb30BAThCS KOJUYECTBEHHON MH(pOpMaIMel, MpeIcTaBIeHHONW B pa3nyHbIX (opMax,
ymeHue yutath rpaduku. Oco3HaHUE OOIIEro, CYIIECTBEHHOTO SIBJISETCS OCHOBHOW 0a30 i pemieHus ynpaxHeHud. BaxHo
MPUBOANUTH JACTAJIbHBIE MOSICHEHUS K PEUICHUIO TUMOBBIX YHPAXKHEHUWA. DTUM PaCKpbIBAETCS CYTh METOJa, MOAXO0JAd, Mpejaraercs
AITOPUTM WJIM SBPUCTUYECKAS CXEMa PELICHUs YIPAKHEHU ONPpeIeIEHHOTO TUa.

N3yueHne matreMaTuK B OCHOBHOM IIKOJIE HAITPABJIEHO HA JOCTHKEHUE CIICAYIOMINX 1EJICH:
ozo

B HAIIpaBJICHUH JIUMYHOCTHOI'O Pa3BUTUHA
* Pa3BUTHE JIOTHYECKOTO ¥ KPUTHYECKOTO MBITUICHHUSI, KyJIbTYPhl PeUr, CIOCOOHOCTH K YMCTBEHHOMY SKCIIEPHUMEHTY;

* (opMHUpOBAHNE y YHAIIUXCS WHTEIUICKTYaIbHON Y€CTHOCTH M OOBEKTUBHOCTH, CTIOCOOHOCTH K TIPEOIOJICHUIO MBICTUTEIBHBIX
CTEPEOTHUIIOB, BHITEKAIONIUX U3 OOBIICHHOTO OIBITA;

* BOCIIUTAaHHE Ka4eCTB TUYHOCTU, 00ECTICUNBAIOIINX COITUATBHYIO MOOUIBHOCTD, CIIOCOOHOCTh MPUHUMATH CAMOCTOSTEIILHBIE pe-
LICHUS;



* (hopMupoBaHUE KAYECTB MBIIIICHUS, HEOOXOMUMBIX IS afanTallii B COBPEMEHHOM HH(POPMAITMOHHOM OOIIIECTRBE;

* pa3BUTHE UHTEPECA K MATEMAaTUIECKOMY TBOPUYECTBY U MATEMATUYECKUX CIIOCOOHOCTEH.
B MeTanpeAMeTHOM HANPaBJIeHUU

* (hoopMHUpOBaHME MTPEICTABICHUIN O MATEMATHUKE KaK 4acTU OOIIeUEI0BEUECKOM KYIbTYpPhl, O 3HAUMMOCTH MaTEMaTUKU B Pa3BUTHU
IUBWIN3ALMHI U COBPEMEHHOTO O0IIECTBA;

* pa3BUTHE MPEACTABIECHUI O MaTEMAaTUKE KaK (JOpMe OMMCAHUS U METOJIE MIO3HAHUSA JEHCTBUTEIBHOCTH, CO3aHUE YCIOBUM IS
nprOOpeTeHNUs IePBOHAYATIFHOTO ONbITA MATEMATHYECKOTO MOJICIIUPOBAHMS,

* popmupoBaHue 00MKX CIOCOOOB UHTEIUIEKTYaIbHON AESITEIbHOCTH, XapaKTEPHBIX JUIsl MATEMaTUKHU U SIBJISIFOIIMXCS OCHOBOM
MMO3HABATEJIbHOM KYJIbTYPhl, 3HAUMMOU Il PA3JINYHBIX c(ep 4eTOBEYECKOU AEATENBHOCTH.

v

B NPeIMETHOM HANPABJIECHUU
* OBJIQJICHUE MATEMATUYECKUMU 3HAHUSMHU U YMEHUSIMU, HEOOXOIUMBIMU JIJI POJOJKEHHSI OOYYEHHUS B CTapIlIeH MIKOJIe WU
HHBIX 00I1e00pa30BaTeIbHBIX YUPEKICHUAX, U3YUCHHUS] CMEKHBIX TUCIUIUINH, TPUMEHEHHUS B TTIOBCETHEBHOM KU3HU,
* co3ganue (pyHIaMeHTa AJisi MAaTEMaTUUYE€CKOTO Pa3BUTHUA, (POPMUPOBAHUS MEXAHU3MOB MBIIIUICHUS, XapaKTEPHBIX /11 MaTeMaTH -
YEeCKOH AesITCIILHOCTH.



O01as xapakTeprucTHKA Kypca ajareopsl B 7-9 Kjacce:

Conepxanue Kypca anreopsl 7-9 kinaccax mpeicTaBiIeHO B BUJIE CIASAYIONIUX COJIepKaTeIbHBIX pa3jieioB: ""Aareopa', ""UuciioBblie
MHOxkecTBa", "DyHKUMU'", '"IjIeMeHTHI NPUKJIAIHON MaTeMaTHKH'", "' AJiredpa B MICTOPUYECKOM pa3BuTHH''.

Copepxxanue pazzaena ""Aaredpa' popMupyeT 3HaHUS O MATEMATHYECKOM SI3bIKE, HEOOXOAUMBIE JIJIS1 PELICHHS] MATEMaTHYECKUX 3a-
Jad, 3aJa4 U3 CMEXHBIX TUCLUIUINH, a TAK)XKE MPAKTUYECKUX 3a1a4. M3yuenue maTepuana cnocoOCTByeT (OPMUPOBAHUIO Y YUAIIMXCS
MaTeMaTHYECKOro arapaTa peleHus 3a/1a4 ¢ IOMOLIBI0 YPABHEHUMN, CUCTEM YPAaBHEHHUI U HEPABEHCTB.

Martepuan 1aHHOTO pa3jesia MpPeACTaBiIeH B ACMEKTE, CIOCOOCTBYIONIEM (POPMUPOBAHUIO Y YUAIIMXCA YMEHHMS MOJIb30BATHCS aJro-
putMamMu. CylIeCcTBEHHAs pOJib IPH 3TOM OTBOAMTCS PA3BUTHUIO AITOPUTMHYECKOTO MBIIIJIEHUS - BXKHOW COCTABIISAIOIIEH UHTEIJIEKTY-
aJbHOTO Pa3BUTHS YEIIOBEKA.

Coneprkanue paznena "UncaoBbie MHOMKeCTBA' HAIEICHO HA MATEMAaTHYECKOE Pa3BUTHE yUalUXCs, GOPMUPOBAHUE Y HUX YMEHUS
TOYHO, C’KAaTO U SICHO M3J1araTh MbICJIM B YCTHOW M MUCbMEHHOW peuu. MaTtepuan pa3aena pa3BUBaEeT MOHATHE O YUCIIE, KOTOPOE CBSI3aHO
C U3YYEHUEM JICVCTBUTEIbHBIX YHCEN.

[enb conepxkanus paznaena "@yHkun' - MoIydyeHUe MIKOJIbHUKAMU KOHKPETHBIX 3HAHUN O (DYHKIIMU KaK BaKHEHIIelH MaTemMaTuye-
CKOM MOJIeNn AJis1 OIMCAaHUs U UCCIIE0OBAHUS MTPOLIECCOB U ABJICHUH OKpyskaroliero Mmupa. CooTBETCTBYIOUINI MaTeprall CHOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS U TBOPUYECKUX CIIOCOOHOCTEH yJaluxcs, yMEHHUIO UCIIOIh30BATh PA3IMYHbIC S3bIKHM MAaTEMATHKHU (CIIOBECHBIH,
CUMBOJIMYECKUH, rpaduuecKuii).

Conepxanue paszaena ""Jj1eMeHThl NPUKJIAJHOM MATEMAaTHKH'' PACKPBIBAET NIPUKIIAJHOE U TPAKTHYECKOE 3HAUEHUE MATEMATUKH B
COBpEMEHHOM MHupe. MaTtepuai JaHHOTO pasjiena cnocoOCTBYeT (POPMHUPOBAHUIO YMEHUHN NPEACTABIATh U AHAIU3UPOBAThH PA3INYHYIO
nH(}OpMaIuIo, MOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa peajbHbIX 3aBUCUMOCTEM.

Paznen "Anreopa B MCTOPpUYECKOM Pa3BUTHHU'' TpeaHa3HAYEH /TSl POPMUPOBAHUS TIPEICTABICHUN O MAaTEMAaTHUKE KaK YacTH YeJloBe-
YECKOU KYJIBTYPBI, IJIs1 OOIIETO Pa3BUTHUS MIKOJbHUKOB, CO3/IaHUS KYJIbTYPHO-UCTOPUUYECKOUN Cpeibl 0OydeHUS.



MECTO YYEBHOI'O IIPEJIMETA «AJITEBPA»»
B YYEBHOM IIJIAHE

VY4eOHbIii mpenMet «AnreOpa» BXOIUT B IPEAMETHYIO 001acTh «MaremaTuka u nHpopMaTuKa» yueOHOTro miiaHa yupexaenus. ba-
3UCHBIN yueOHbIH (00pa3oBaTeNbHBIN) IUIaH HA U3yUeHUe areOpsl B 7-9 Kilaccax OCHOBHOM IIKOJIBI OTBOAMT 3 y4eOHBIX Yaca B HEACIIO

B TCUCHHC KAaXKJIO0I'0 Iroga O6y‘-I€HI/I$I, Bcero 315 gacoB. YueOHoe BpPCMs MOJKCT OBITH YBCINWYCHO O0 4 qacoB B HEJICIIIO 34 CUET BapHaTHUB-
HOM YyacTH 0a3MCHOIO IUIaHA.

JIMYHOCTHBIE, MeTANIpPEJAMETHbIE U NPEAMETHbIE PE3VJIbTAThI

OCBOEHHSI COepP:KaHUsl Kypca ajireopbl:

N3yuyenue anreOpbpl Mo JaHHOW MporpaMMme cCrnocoOCcTByeT (OPMHUPOBAHHMIO Yy YYAIIUXCSA JUYHOCTHBIX, MeTalpeIMeTHbIX U
NpeAMETHBIX Pe3yJabTATOB OOYyYEHHUS, COOTBETCTBYIOIIUX TpeOOBaHUSIM (elepaqbHOrO0 TOCYyAapCTBEHHOTO0 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO OOIIET0 00pa3oBaHUsI.

JINUHOCTHBIE PE3YJbTATHI:

1) BOCIIMTAHUE POCCUICKOMN TPaXKAAHCKOM UICHTUYHOCTH: NAaTPUOTU3MA, yBaXeHUs K OTeuecTBY, OCO3HAHMS BKJIAJa OT€YECTBEHHBIX
Y4E€HBIX B pa3BUTHE MUPOBOU HAYKU;

2) OTBETCTBEHHOE OTHOLIEHHUE K YYEHHIO, TOTOBHOCTh U CLIOCOOHOCTh O0YYaIOIINXCs K CAMOPA3BUTHIO M CAMOOOPa30BaHUIO HA OCHOBE
MOTHUBALIMU K 00YUYEHHUIO U NMO3HAHUIO;

3) OCO3HAHHBIM BBHIOOP M TMOCTPOCHHUE JaNbHEWIIe WHIMBUIYATIbHOM TpaeKTOpUU OOpa3oBaHus Ha 0a3e OPUEHTUPOBKUM B MHpPE
npodeccuit U TPo(EecCHOHATBHBIX MNPEANOUYTEHUH C YYETOM YCTOMYMBBIX IO3HABATENIbHBIX WHTEPECOB, a TaKXKE€ Ha OCHOBE
(bopMHpOBaHUS YBAXKUTEILHOTO OTHOLIEHUS K TPYy, Pa3BUTHE OMbITA YYaCTUS B COI[MAIILHO 3HAYUMOM TPY/JIE;



4) yMEHHE KOHTPOJHMPOBATh MPOLIECC U PE3yIbTaT yueOHOW U MAaTEeMAaTUYECKOU e TEIbHOCTH;
5) KPUTUYHOCTb MBIIUICHHS, THULIMATHBA, HAXOIYNBOCTh, AKTUBHOCTH IIPU PEIICHUU MAaTEMATUYECKUX 3a/1a4.

MeTanpeaMeTHbIE pe3YJbTaThl:

1) YMEHHE CaMOCTOSITEIFHO ONPEIETISATh IIEIH CBOETO O0yUEHHUS, CTAaBUTh U (POPMYIUPOBATH I ce0s1 HOBBIC 3a7a9u B yu€0e, pa3BUBaATh
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHON JEATEIbHOCTH;

2) YMEHHE COOTHOCHUTH CBOU JICUCTBUS C IUIAHUPYEMBIMH pE3yJibTaTaMU, OCYIIECTBISATH KOHTPOJb CBOEH JEATENBHOCTU B Ipoliecce
JOCTIKEHUS pe3yibTaTa, ONPeAeNaTh COoCOObl ACHCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU
NEUCTBUS B COOTBETCTBUU C U3MEHSAIOIIEHCS CUTYalUEH;

3) yMEHHUE ONpeeNsATh MOHATHS, CO3/1aBaTh 0000IIEHNS, YCTaHABINBATh aHAJIOTHH, KIaCCU(PUIIMPOBATh, CAMOCTOSITEILHO BHIOUPATH
OCHOBAHUSI ¥ KPUTEPHUU JJIsI KJIacCUPUKALINY;

4) yMEHUE YCTAHABIMBATh MPUUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE PACCYKACHUE, YMO3aKII0UeHNEe (MHIYKTUBHOE,
JEYKTUBHOE U MO aHAJIOTUH) U JIeJIaTh BBIBOJBI,

5) pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIOJIH30BaHUS MH- (POPMAIITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTH;

6) MEpBOHAYAIbHBIC MPEJICTABICHUS 00 HICSIX U O METOJIaX MAaTEMAaTUKU Kak 00 YHUBEPCAILHOM SI3bIKE HAYKU U TEXHUKH, O CPEACTBE
MOJICTUPOBAHUS SBJICHUHN U MIPOIIECCOB;

7) yMEHUE BUJETh MaTEeMaTHUYECKYIO 3aJlauyy B KOHTEKCTE MPOOJIEMHOM CUTYallMU B IPYTUX AUCIUIIIMHAX, B OKPYKAIOIIEH KU3HU;

8) YMEHUE HaXOJUTh B PA3JIMUYHBIX UCTOYHUKAX MHPOPMAIINIO, HEOOXOIUMYIO ISl PEIICHUSI MaTeMaTHYECKUX 3a/1a4, U NMPEJICTABIISITh €&

B TIOHATHOMU (popMe, MPUHUMATH PEIICHUE B YCIOBUSAX HEMOJIHOM MM N30BITOYHOMN, TOYHOM UITU BEPOSITHOCTHON MHGOpMAIINH;

9) YMEHHE MIOHUMATh U UCITOJIH30BATh MaTEMAaTUIECKUE CPEACTBA HATIISAHOCTH (TpaduKu, TaOIUIIBI, CXEMBI U AP.) IJIs UUTFOCTPALIUH,

WHTEpIIpETalUN, ApryMEHTAIINUH;

10) YMEHHE BBIJIBUTATh TUIIOTE3bI IIPU PEIICHUH 3a/1aud, TOHUMATh HEOOXOAUMOCTh UX TIPOBEPKHU;

11) MOHMMAaHUE CYIIHOCTH AJITOPUTMUUYECKUX MPEINUCAaHUN U YMEHUE JIEUCTBOBATh B COOTBETCTBUU C MPEJI0KEHHBIM AJITOPUTMOM.



IIpeanMeTHbIE pe3YJbTaThl:
1) OCO3HaHW€ 3HAYCHUS MaTEMaTUKU JIs HOBC@I[HGBHOI;'I KHU3HH YCIIOBCKA,

2) TpeIcTaBleHWE O MATEMaTHYECKOW HayKe Kak chepe MaTeMaTudecKon AeSTENhbHOCTH, 00 Tanax €€ pa3BUTH, O €€ 3HAUUMOCTH JIJIS
Pa3BUTHS LIUBUJIN3ALUY;

3) pa3BUTHE yMEHUN PabOTaTh C Y4EOHBIM MAaTEeMATHUYECCKHUM TEKCTOM (aHAJIM3UPOBATh, W3BJICKATh HEOOXOMUMYIO HWH(OPMAIIHIO),
TOYHO ¥ TPAMOTHO BBIPAYKaTh CBOM MBICIIU C IPUMEHEHUEM MAaTeMaTHUECKOW TEPMUHOJIOTHH W CHMBOJIMKH, IIPOBOJANTH KIacCCU(UKAIIHH,
JIOTUYECKHE 0O0CHOBAHMS,

4) BuajeHue 0a30BbIM MOHSATUWHBIM aNapaToM MO OCHOBHBIM pa3JieliaM COJICpKaHUS;

5) CHCTEMaTHYECKHE 3HAHUS O (PYHKIMAX U UX CBOMCTBAX;

6) MPAKTUYECKHA 3HAYMMbIE MATEMATUYECKUE YMEHHS U HABBbIKU, UX IPUMEHEHUE K PEIICHUI0 MATEMATUYECKUX U HEMAaTEMATHUYECKUX
3a/1a4 MPEIoIararonee yMeHus:

*BBITIOJIHATH BBIUUCIICHHUS C IEMCTBUTEIbHBIMH YHCIIAMH;

pelaTh ypaBHEHHsI, HEPABEHCTBA, CUCTEMbI YPABHEHUI U HEPABEHCTB;

- peniaTh TEKCTOBBIC 3a]]a4u apU(PMETHUECKUM CIIOCOOOM, C IIOMOIIBIO COCTABJICHUS U PELICHUS] YPABHEHUM, CUCTEM YpaBHEHUM U
HEpPABEHCTB;

* ICTIOJIH30BATh aNreOpandecKuil S3bIK JIJIsl OMMCAHUS TPEIMETOB OKPY KAIOIIET0 MUPA U CO3J[aHUSI COOTBETCTBYIOIIUX MAaTEMATHYECKUX
MOJICJICH;

* IPOBEPUTH MPAKTUYECKUE PACUETHI: BEHIYUCICHUS C TPOIIEHTAMHU, BEIYUCIIEHUS C YUCIOBBIMU MOCJIEI0BATEIbHOCTIMU, BEIYUCIICHUS
CTATUCTUYECKUX XapAKTEPUCTHUK, BHITIOJHEHUE MPUOIMKEHHBIX BEIYUCIICHUN;

*BBITIOJIHSTH TOXKIECTBEHHBIE TPe0Opa30BaHMsI pallMOHATIBHBIX BHIPAKEHUII;

*BBITIOJTHATH OTIEPAIIUH HAJl MHOXXECTBAMHU;

*MICCJIEIOBATh (DYHKITMHU B CTPOUTH UX TpauKu;

*4UTATh U UCIIOJIH30BATh MH(POPMAIIHIO, MPEICTABICHHYIO B BUE TaOIUIIbI, TUarpaMMbl (CTOJI0YATON UM KPYyTrOBO);

spemaTh NpoCTerIIe KOMOMHATOPHBIE 3a/1a4H.



TemaTuveckoe miiaHupoBanue. Ajreopa. 7 Kiace

4dqgaca B Heaea10, Bcero 140 yacos

Homep
naparpadga

Copep:xanune yueOHOTo
MaTepuaJa

XapakTepucTHKA OCHOBHBIX BH/I0B 1eAITeIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX el CTBHUI)

I'naga 1
JIuneiiHoe ypaBHeHHe 17
¢ O/THOM mepeMeHHOM
1 Beenenue B anredpy 3 | Pacnosnasams 4UCIOBBIE BBIPAXKEHUSI U BBIPAKEHUS C IEPEMEHHBIMH,
- JIMHEHHBIE YpaBHEHHUs. [I[prBOINTE IPUMEPBI BBIPAXKEHU C IIEPEMEH-
2 HHHefIHoe YpaBHCHHE € 6 HBIMM, JTUHEWHBIX ypaBHEHUN. COCTaBIISATh BBIpAXKECHHE
OZHOM TICPEMCHHOH C TIEpEMEHHBIMH I10 YCIIOBHUIO 3a/1a4i. BoINoNHATH TpeoOpa3oBaHus Bbl-
BX0/HOit KOHTPOJE 1 | paxeHuii: IPUBOAUTE MOJOOHEIE CIaraeMble, pacKphIBaTh CKOOKH. Ha-
XOJIUTh 3HAYEHUE BBIPAKEHUS C IEPEMEHHBIMU MPH 3aJJaHHBIX 3HAUEHU -
3 Pemenue 3ana4 ¢ momo- 6 | sax nepemenHbIX. Kimaccugunmposarts anredpandeckue BhIpasKeHHs..
LIbI0 ypaBHEHUN OnuceIBaTh LENbIE BBIPAKEHHUS.
Dopmynuposams onpenereHne TMHEMHOro ypaBHeHus. Pemate uHei-
TosTopenue u cucremary- 1 HOE ypaBHEHHUE B 001eM Buje. IHTepnpeTupoBaTh ypaBHEHHE KaK Ma-
3a1ps yIe0HOro MaTepHa- TEMaTHYECKYIO0 MOJIENb peaibHON cuTyanuu. OnuchBaTh CXEMY pellie-
1a HUS TEKCTOBOM 3aJ]au, IPUMEHSATH €€ JIJIs pelIeHus 3a1a4
KonTponsnas padora Ne 1 1
I'naea 2
Ienbie BbIpakeHUst 68
4 ToxnecTBEHHO paBHbIE 2 | @opmyruposamu:




Homep Conep:xanue yue0HOro XapakTepucTHKA OCHOBHBIX BH/IOB 1€TeJIbHOCTH YUYeHHKA
naparpadga MaTepHaJia (Ha ypoBHe Y4eOHBIX JeHCTBHIA)
BhIpakeHUs. ToxecTBa onpeoeneHus; TOXKIECTBEHHO PAaBHBIX BBIPAXKEHHI, TOXKIECTBA, CTEICHU
C HaTypaJbHBIM MTOKA3aTeIeM, OJTHOWICHA, CTAHAAPTHOTO B/ OJTHO-
> Crenenp ¢ HaTYpabHbIM ujieHa, K09(G(UIHEHTa O{HOUIEHA, CTETIEHH OJTHOUYIEHA, MHOTOUJICHA,
TIoxasare/ieM CTETIeHH MHOTOYJICHA;
6 CBOHCTBA CTENEHHU C Ha- ceoticmaea: CTETIIeHH ¢ HaTypallbHbIM MOKa3aTeleM, 3HaKa CTeICHH;
TypATHHBIM MTOKA3aTeneM npasuia: N0Ka3aTeiabCTBa TOXIECTB, YMHOKEHHUS OJIHOWIEHA HA MHOTO-
YJICH, YMHOKCHUS MHOTOYJICHOB.
7 OpHoYNIeHBI /Jloka3vleams CBOICTBA CTENIEHU C HATYpPAIbHBIM MOKa3aTelIeM. 3aIliCh-
BaTh U JIOKA3bIBaTh (DOPMYJIBI: IIPOU3BEICHHUS CYMMBI U Pa3HOCTH JABYX
8 MHorowieHsl BBIPKEHUH, PAa3HOCTH KBJIPATOB JBYX BBIPAXKCHU, KBAApaTa CYMMBI U
9 T — KBaJIpaTa pa3HOCTH JIBYX BBIPAXKCHHI, CYMMBI KYOOB U pa3HOCTH KyOOB
MHOTOYJIEHOB JIBYX BBIDAXKCHHH.
Buviuucnamos 3Ha4eHUE BBIpaXEHUN ¢ IepeMeHHbIMU. [I[puMeHsTh CBOM-
KonTponbnas padorta Ne 2 CTBA CTETEHU AJIs MPeoOpa3oBaHus BhIpaKeHUI. BBIOMHATE yMHOXeE-
HUE OJTHOYWICHOB U BO3BEJCHHUE OJHOWICHA B CTEICHb. [IprBOIUTE O/1-
10 YMHOXEHUE OTHOUJIEHA
HOYJIEH K CTaHJapPTHOMY BUY. 3alUCHIBATh MHOTOWIEH B CTAaHIaPTHOM
Ha MHOTOHICH BHJIE, ONIPENICISITh CTEIeHh MHOTOWIeHA. [IpeoOpa3oBEIBaThH MPOM3Be-
11 YMHOKEHHE MHOTOYJICHA JICHUE OJTHOWICHA M MHOTOWICHA; CYMMBI, Pa3HOCTH, TTPOU3BEICHUS
Ha MHOTOYJICH JIBYX MHOTOYJICHOB B MHOTOUJICH. BBIMIONHATE pa3inokeHrne MHOTOUJIeHA
Ha MHOKUTENN CIIOCOOOM BBIHECEHH S 00IIIET0 MHOXKUTEIS 32 CKOOKH,
12 Pasnoxenrne MHOrO4I€HOB CHO0CcOO0M TPYNIIUPOBKH, 1O (GOpMyJiaM COKPALIEHHOTO YMHOXKEHHUS U C
Ha MHOXUTeNU. BeiHece- MIPUMEHEHHEM HECKOJIbKUX Croco00B. Mcnonp30BaTh yKka3aHHBIE TIpe-
HUE 00IIer0 MHOKHTEIIS o0Opa3oBaHMS B MPOIIECCE PEIICHUS YPaBHEHUH, JOKA3aTeIbCTBA yT-
3a CKOOKH BEpKJICHUH, peIIeHHs] TEKCTOBBIX 3a7a4
13 Paznoxenne MHOTOUJICHOB

Ha MHOXXHTEIN. MeTox
TPYNIUPOBKHU

KonTponbnas padorta Ne 3




Homep
naparpadga

Copep:xanne yueOHOro
MaTepuaJa

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSIT€JIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeHCTBHIA)

14

[IpousBeneHne pasHOCTU U
CYMMBI JIBYX BBIpaKECHUU

15

Pa3nocTh KBagpaToB ABYX
BBIPA)KCHUI

16

KBagpar cymmbl
U KBaJpaT pa3HOCTH JBYX
BBIPA)KCHUI

17

[IpeoOpazoBanne MHOTO-
YJIeHa B KBapaT CyMMBI
WM Pa3HOCTH JIBYX BbIpa-
YKEHUI

KontponbHas padota Ne 4

18

CymMa 1 pa3HOCTh KyOOB
JIBYX BBIpa)KCHUHN

19

[IpuMeHeHne pa3InyHbIX
CHOCO0O0B Pa3IOKEHHS
MHOTOYJIEHa Ha MHOKHTE-
M

IToBTOpeHue u cucremaru-
3anust yaeOGHOro Marepua-
na

KontponsHas padora Ne 5

I'naea 3

18




Homep

Conepxxanue y4yeOHOro

XapaKTepI/ICTHKa OCHOBHBIX BU0B J€ATCIbHOCTH YUYCHUKA

naparpaga MarTepHaJia (Ha ypoBHe y4eOHBIX AelicTBHIN) |
I
DOyHKUUH
20 CBs31 MeX]ly BeIMYMHA- 4 | IIpusooums mpuMepHl 3aBUCIMOCTEN MKy BenYMHaMU. Pa3nudars
mu. OyHKLuA Cpeau 3aBUCUMOCTEH (PyHKIIMOHAIBHBIE 3aBUCUMOCTH.
Onucvleams nowsimus: 3aBUCUIMOI U HE3aBUCHMOM ITepEeMEHHBIX,
21 C 0 4
nocoObl 3afaHns GyHk- (GyHKLIMH, apryMeHTa QYHKLIUH; cr1ocoO0bl 3a1aHust pyHKIuH. Popmy-
1H JIUPOBATh ONpeJieIeH s : 001acTH onpeeneHns (GyHKIUU, 00IACTH 3Ha-
22 Tpaduk QyHKIMK 3 yeHul GyHKIMH, rpaduka GyHKIUY, IUHEHHON (DYHKIIMH, IPSIMON
MPONOPIIMOHATILHOCTH.
23 Jluneitnas GyHKuus, €€ 5 | Beiyucname 3HaueHue GYHKIMHU 10 33JAHHOMY 3HAYEHHUIO apTryMEHTa.
rpaduK 1 CBOMCTBA CocraBmusath Tabnuibl 3HaUYeHUH GyHKIHUA. CTPOUTh TpaduK QyHKITUH,
1 1 3agaHHoi TabnuuHo. [To rpaduky HyHKIMH, SBISFOIIEHCS MOIETBIO
OBTOP eng 1 cucTeMati- peanbHOro npoliecca, OnpeAessATh XapaKTepPUCTUKH 3TOr0 Ipoliecca.
3alid yaeOHOTo Matepua- Crpouts rpaduk TMHEHHON QYHKIIMHU U MPSIMON IPONOPLHUOHATILHOCTH.
1a OnuceiBaTh CBOMCTBA 3TUX (PYHKUIUN
Kontponbnas padota Ne 6 1
I'nasa 4
CucreMbl JTUHEHBIX YPaBHEHU 25
¢ ABYMsI lepeMeHHbIMHU
24 YpaBHEHUS ¢ ABYMS Tie- 3 | Illpusooumsv npumepsvi: ypaBHEHUS C IBYMs IEpEMEHHBIMH; THHEHHOTO
PEMEHHBIMU YpaBHEHHUS C IBYMsI IEPEMEHHBIMU; CUCTEMBI JIBYX JIMHEHHBIX ypaBHe-
- . 2 HUH C ABYMS IIEPEMEHHBIMHU; PEATbHBIX TPOIIECCOB, JIsI KOTOPHIX ypaB-
JluneiHoe ypaBHEHHE ¢ HEHHE C IByMsI [IEPEeMEHHBIMHU HJI CUCTEMa YpaBHEHUH C IByMs Iepe-
ABYMI ICPCMCHHBIMH 1 MEHHBIMH SBIISFOTCS MATEMATHIECKUMHU MOJICIISIMU.
ero rpagui OnpenensTs, ABISAETCA JIM Tapa YUCEN pellieHUeM JaHHOTO YpaBHEHUS ¢
26 CucTeMbl ypaBHEHU C 4 | ABYMS TIEPCMCHHBIMA.

ABYMA IEPEMCHHBIMHU.

Dopmynuposamu.:




Homep Conepxxanue y4yeOHOro XapaKkTepuCcTHKA OCHOBHBIX BU/I0B /IeITEJIbHOCTH YYeHHUKA
naparpaga MarTepHaJia (Ha ypoBHe y4eOHBIX AelicTBHIN)
I
I'paduueckuii meton pe- onpedeneHus; pelIeHNs] ypaBHEHUS C ABYMs IEPEMEHHBIMU; YTO 3HAUUT
LICHMSI CUCTEMBI JBYX JIA- PELIUTh YpaBHEHHE C IBYMsI IEPEMEHHBIMY; IpadrKa ypaBHEHUS C
HEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMU; JIMHEWHOTO YPaBHEHMS C JBYMsI [IEPEMEHHBIMU;
JBYMsI IEPEMEHHBIMU pELIEeHNs CUCTEMBI YPABHEHUH C IBYMsI [IEPEMEHHBIMU;
7 b " 3 ceoticmea ypaBHEHUH C JByMs IEPEMEHHBIMU.
CLICHHC CHCTCM JIMHCON- Onucvieams: CBOICTBA rpauka JMHEWHOTO YPaBHEHUS B 3aBUCUMOCTHU
HBIX YPaBHCHHHI MCTOOM OT 3HaueHuil K03 UIMEHTOB, IpaMUECKUIl METO/] PEILIEHUS CUCTEMBI
TIOICTaHOBKH JIBYX YpaBHEHUH C IByMs [IEpEMEHHBIMU, METO/] IIOJCTAHOBKH U METO]{
28 oy p—— 4 CJIOKEHMSI [Tl PEIIEHUsI CUCTEMBI ABYX JINHEHHBIX YPAaBHEHUH C IByMs
HBIX YpaBHEHMI METOIOM HICPCMCHHBIMH. 5
CIIOKEHHS Cmpoums rpadux JIMHEHHOr0 YpaBHEHUs C IBYMS I€PEMEHHBIMH. Pe-
11aTh CUCTEMBI IBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU.
29 Pemenue 3ana4 ¢ momo- 5 | Pewams TeKCTOBBIE 3a/1a4M, B KOTOPBIX CUCTEMA JIBYX JIMHEHHBIX ypaB-
I[bI0 CUCTEM JIMHEHHBIX HEHUH C IByMsl IEPEMEHHBIMHU SBJIIETCS MAaTEMATUYECKON MOJEIbIO
YpaBHEHUN pEaIbHOTO IPOLECCA, U MHTEPIIPETUPOBATH PE3YJIbTAT PEIICHUS CUCTE-
MBI
[ToBTOpEHME U cCUCTEMATH- 1
3anus yueOHOro Marepua-
na
Kontponbnas padota Ne 7 1
IToBTOpEHHUE N cUCTEeMaTH3ANMA 11
yueOHOro marepuajia
VYnpaxkHeHus 1J11 NOBTOPEHMsI Kypca 7 Kiacca 10
Koneunas koHTposbHas paboTa 1




TemaTnueckoe IJIaHUpPoBaHue. Ajareopa. 8 kjiacce

4 gyaca B Hexe1o, Bcero 140 yacos

XapaKTepl/ICTHKa OCHOBHBIX BUA0OB J€ATCJIbHOCTH YYCHUKA |

Homep Coaep:xanue y4eOHOro
naparpadga MarepuaJjia (Ha ypoBHe y4eOHBIX JAelcTBHUIl)
I'nasa 1
PanuonanbHble BbIPpaKeHUs! 55
1 Panmonanesueie qpoou 3 | Pacnosnasamy 1iesble palluOHANbHBIE BBIPAXKEHUs, APOOHBIE palliOHaIbHbIC BhIpa-
" YKEHHUS, IPUBOJIUTH IPUMEPHI TAKUX BBIPAKCHU.
2 OcHoBHOE CBOHCTBO pa- 4 Dopmynuposamo:
LUMOHABHOMH 1pobu onpeoeneHus; PATMOHATILHOTO BBIPAKEHUS, JTOITyCTUMBIX 3HAYCHHUH TEPEMEHHOM,
BX0HO# KOHTPOJTb 1 | TOXIECTBEHHO PaBHBIX BBIPAKEHUM, TOKIECTBA, PABHOCH/ILHBIX YPaBHEHHH, PallHO-
HaJIBHOTO YPaBHEHUS, CTEIICHU C HYJICBBIM ITOKA3aTeJIeM, CTETICHH C IEJIBIM OTpHIa-
3 CrnosxeHue U BBIYUTaHHE 4 | TenbHBIM MIOKA3aTENIEM, CTAHIAPTHOTO BUJA YKCiIa, 00paTHON MPONOPIIHOHATBHO-
palMOHAIBHBIX JIpo0eii ¢ CTH;
OJINHAKOBHIMH 3HAMEHAaTe- ceoticmaa: OCHOBHOE CBOIMCTBO pallMOHATBHOMN ApOOH, CBOWMCTBA CTEMEHH C ENIBIM
JIAMH ToKa3aTeneM, ypaBHeHHH, GpyHkuun Y = K
4 CroxeHue U BEIYUTAaHHE 7 X .
PAIHOHATBHBIX IPOGeit npasuia: CIOXCHHS, BRIMUTAHUS, YMHOKCHHUS, JCIICHUS Apo0Oeii, BO3BEIACHHUS IPOOH
C pa3HBIMU 3HAMEHATEIIS- B CTCIICHB,
M VCa08ue paBEHCTBA IPOOH HYITIO.
Jloka3vieams CBOMCTBA CTETMIEHU C IIETBIM MTOKA3aTEIEeM.
KonTponbnast padota Ne 1 1 Onucwviéams rpa@uuecKkuii METOT PEIICHUS] YPaBHEHUH ¢ OTHOM MepeMEHHOM.
Ipumensams OCHOBHOE CBOMCTBO pallMOHAIBLHOM IPOOH TSl COKpAICHHS
5 YMHOXEHWE U JCIICHNE 5

paroHaIbHBIX IPOOEH.
Bo3enenue panuoHanb-

u nipeoOpazoBanus apodeit. [IpuBoauTh 1podH K HOBOMY (00I1IEMY) 3HAMEHATEIIO.
Haxomuth cymmy, pa3HOCTb, IPOU3BEIEHUE U YaCTHOE ApoOeii. BBIMOIHATE TOXK Ie-




Howmep Copep:xanue yuedGHOro KosuyecTBo XapakTepuCTHKA OCHOBHBIX BH/IOB 1eSITEJIbHOCTH YYEHHKA
naparpadga MarepuaJjia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIA)
I
HOM po0H B CTENEHb CTBEHHbIE IPe0OPa30BaHNUs PALMOHAIBHBIX BBIPAKECHUH.
5 T p 10 Pewamy ypaBHEHUs ¢ IEpEMEHHON B 3HAaMEHATENE IpOOH.
OIKACCTBCHHBIC IPEOOPA- Ipumensimep CBONCTBA CTENIEHH C IENBIM TIOKA3aTeNIeM sl IPeoOPa30BaHus BhIPa-
30BAHMUs PALOHANIBHBIX KCHIIIL.
BBRIPAKCHHH 3anucvléame YKcia B CTAHIAPTHOM BUJIE.
KonTponbhas padota Ne 2 1
Buvinonnams nocrpoenue u ureHue rpadpuka GyHKIUU Yy = —
X
7 PaBHOCWIIBHBIE ypaBHE- 4
Hus. PanmonanbHble ypas-
HEHHUS
8 CrereHs C MebIM OTpHUIIA- 5
TEJIbHBIM MTOKa3aTeseM
9 CaoiicTBa cTeNEHN 6
C IIeJIBIM TTOKa3aTeseM
10 k 4
DOyHKIMA Y = —
X
u e€ rpadux
Konrtponsnas padora Ne 3 1
I'naea 2
KBanparnbie kopHu. 30
JelicTBUTEIbHBIE YHCIA
2
11 OyHKIUA Y = X 3 Onucviéams: TIOHSITHE MHOYKECTBA, JIEMEHTA MHOXKECTBA, CIIOCOOBI 3aJaHUSI MHO-
u e€ rpaduK KECTB; MHOXXECTBO HATypaIbHBIX YUCEI, MHOKECTBO IIEITBIX YHCEIl, MHOKECTBO pa-
LIMOHAIBHBIX YHCEJl, MHOKECTBO AEUCTBUTEIBHBIX YMCEN U CBSI3U MEXKAY 3TUMH YU -
12 KBanpaTHble KOpHHU. 4




Homep Coaep:xanue y4eOHOro KoauvecTBo XapakTepucTHKA OCHOBHBIX BU/I0B /IeSITeJIbHOCTH YYeHHUKA
naparpadga MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelCcTBHIl)
1
ApudmeTnueckuii KBaj- CJIOBBIMH MHOKE€CTBAMMU; CBSI3b MEX]1y OECKOHEUHBIMH JIECATUYHBIMU IPOOSMU U
paTHBIN KOPEHb palMoHaTbHBIMU, UPPATUOHAIBHBIMUA YU CIIAMHU.
13 M 5 Pacnosnasame panimoHalibHble U UppallMOHaIbHbIC yncia. [[puBouTh IpuMepsl
HOXKCCTBO 1 €O 5J1e- palMOHANBHBIX YHCEIl U UPPALMOHATIBHBIX YUCE.
MCHTBI 3anucvieams ¢ TIoMoIIbI0 GOPMYIT CBOMCTBA ACUCTBUM C ACHCTBUTEILHBIMH YHCIIA-
14 [Moxmuo)ecTBO. Onepa- 2 | MH.
[IUU HAJl MHOYKECTBAMH Dopmynuposams:
onpedeneHus; KBaAPaTHOTO KOPHS U3 YKCIa, apu(METHIECKOr0 KBaIpaTHOTO KOPHS
15 YucnoBble MHOXKECTBA 3 W3 YHCIIa, PaBHBIX MHOYKECTB, IIOJIMHOKECTBA, MIEPECEUCHUS MHOXKECTB, 00beTuHE-
HUSI MHOYKECTB;
193 o L
16 CsoticTBa apudmernye- 5 ceoticmea: pyHKIMU Y = X, apUMETHUCCKOTO KBAJAPATHOTO KOPHSI, QDYHKIIUH
CKOI'0 KBaJpaTHOTO KOPHS —
y=J4-
17 ToxaecTBeHHbIE Tpeodpa- 7 Jloka3bpIBaTh CBOMCTBA apu(PMETUIECKOTO KBAJAPATHOTO KOPHSI.
30BaHUs BBIPAKEHUM, CO- 2 —
JIepKAITIX KBAIPATHBIE Cmpoums rpahuku GyHKIHHY =X Uy = X.
KOpHE Ipumenamo noHsATHE ApUPMETHIECKOTO KBAIPATHOTO KOPHSI 17151 BBIYUCIICHHUS 3HA-
YEHUU BBIPAKECHUU.
18 OyHKIUA Y = NG 3 Ynpowame BeIpaxenus, coaepxaiiue apudmMeTndeckue KBaapaTHeie KopHH. Pe-
1 e6 rpadux math ypaBHeHus. CpaBHUBATh 3HAYCHHSI BBIpAKEHUN. BHIMOIHATH MpeoOpa3oBaHme
P BBIPOXXECHHI C MPUMEHEHHEM BBIHECEHHSI MHOKUTESI U3-T10]1 3HaKa KOPHS, BHECEHUS
Kontposnbnas padora Ne 4 1 MHOXUTEJS TI0]T 3HAK KOPHsI. BRIMOTHATE 0OCBOOOXKICHUE OT UPPAIIMOHATIEHOCTH B
3HaMeHaTeNe IpoOu, aHaTN3 COOTHOIIEHUN MEXIY YHCIIOBBIMA MHOXKECTBAMH U UX
3J€MEHTaMuU
I'naea 3
KBaapaTHbie ypaBHeHHs 36
19 KBaapatHeie ypaBHEHHS. 4 | Pacnosnaéams v TPUBOANTH MPUMEPHI KBaIPATHBIX YPaBHEHUH Pa3TMYHbBIX BUIOB

Pelienne HeNoOMHBIX KBa-
paTHBIX YpaBHEHUI

(TIOJTHBIX, HEMOJIHBIX, TPUBEAEHHBIX ), KBaJJPATHBIX TPEXUICHOB.
Onucviéams B 001IIEM BUJIE PELLICHHE HEMOIHBIX KBAaJPAaTHBIX YPaBHEHUH.




Howmep Copep:xanue yuedGHOro KosnuecTBo XapakTepucTHKA OCHOBHBIX BH/I0B 1€ATEJIbLHOCTH YUYeHUKA
naparpadga MarepuaJjia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIi)
I
20 dopMya KOpHEH KBaI- 5 Dopmynuposams.
pPaTHOTO ypaBHEHHS onpeodenenus. ypaBHEHHs IEPBOI CTENICHH, KBaJPATHOTO YPABHEHUS; KBAAPATHOTO
TpEéXUIIeHa, TUCKPUMUHAHTA KBAAPATHOTO YPABHEHHS U KBAJIPATHOTO TPEXUIICHA,
21 Teopema Buera 5 | KopHS KBaZpaTHOTO TPEXUIEHa; GHKBAIPATHOIO ypaBHEHWUS;
2 2
cgolicmea KBaJpaTHOTO TPEXUIICHA,;
KonTponbhas padota Ne 5 1 AP PEXTICHA,
meopemy Buera u oOpatHyto eif Teopemy.
22 KBanpatHblii TpEXxuiieH 5 | 3anucvieams 1 noxazpiBaTh HopMyTy KOpHEH KBaJpaTHOro ypaBHeHwus. Mccnemo-
BaTh KOJMYECTBO KOPHEH KBAJIPATHOTO YPAaBHEHHS B 3aBUCUMOCTH OT 3HAKa €ro JIUC-
23 Pemenne ypaBHeHuUH, 7 KpPUMHHAHTA.
CBOJISIIIIUXCS K KBAJ[PAT- Hokazvieams meopemvi: Bueta (mpssMyro 1 00paTHYIO), O pa3I0KEHUN KBaJIPaTHOTO
HBIM YPaBHEHHUSM TpEXUICHA HA MHOYKUTEIH, O CBOMCTBE KBAAPATHOTO TPEXWICHA C OTPHULIATEILHBIM
24 P 3 JTMCKPUMUHAHTOM.
alMOHANIEHBIC yPABHCHWA Onucvleams Ha IpUMEPAX METO]] 3aMEHBI IEPEMEHHOM JIJISl pEIIeHUS] YpaBHEHU.
Kak MaTCMaTHHCCKNC MO~ Haxooump xOpHYU KBaJIpaTHBIX YPaBHEHUH pa3IMYHBIX BUIOB. [IpUMEHSTH TEOpeMy
JCIIH pCAJIBHBIX CHTyallH Buera u o6partHyo eif TeopeMy. BBIMONHATE pa3inokeHne KBaApaTHOTO TPEXUIeHa
Kontponbhas paGora Ne 6 1 | #a MHOXHMTEnM. HaxoauTs KOPHU ypaBHEHHH, KOTOPbIE CBOJATCS K KBAJPATHBIM.
CocTaByATh KBaJIpaTHBIC YPaBHEHUS U YPABHCHHUSI, CBOISIINECS K KBAIPATHBIM, SIB-
JISIOIIMECS MATEMAaTHYSCKUMH MOJICIISIMU PEaTbHBIX CHUTYaIlui
IloBTOpEHUE U cUCTeMATH3ALMA
yue0HOro MaTepuaJa 18
VYrpaxHeHus sl TOBTOPEHUS Kypca 8 kiacca 17
Koneunas koHTposbHas paboTa 1




TemaTnueckoe IJIAaHUPOBaHUeE. AJreopa. 9 kjiacce

(I BapuanT. 3 yaca B Heelnto, Bcero 105 yacos;
Il Bapuanr. 4 yaca B HexeJio, scero 140 yacoB)

Conep:xanue yueo-
Homep HOT'0 KonuyectBo XapakTepucTHKA OCHOBHBIX BH/I0B JeSITeJIbHOCTH YYCHHKA
naparpadga MarepuaJia 4acoB (Ha ypoBHe y4eOHBIX JeiicTBUIi)
1
I'naga 1
HepaBencrBa 25
1 YucnoBble HEPABEHCT- 4 | Pacnosnasams 1 NPUBOAUTH IIPUMEPH] YUCIOBBIX HEPABEHCTB, HEPABEHCTB C MEPEMEH-
Ba HBIMU, JINHEWHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOW, IBOMHBIX HEPABEHCTB.
- Dopmynuposamn.:
2 OcHoBHBIe CBOHiCTB2 3 onpeoeneHus: CPAaBHEHUS JABYX YHCEN, PEIICHNS HEPABEHCTBA C OJIHOM MepeMEeHHOM,
HHCIIOBBIX HCPABCHCTB PaBHOCHJIBHBIX HEPABEHCTB, PEILICHHSI CUCTEMbI HEPABEHCTB C OJTHON NEpPEMEHHOI, 00-
BXOHOiT KOHTPOIE 1 |71acTH ONpE/IENeHHs BhIPaKEHUS;
c60ticmea YUCIOBBIX HEPABEHCTB, CJIOKEHUS U YMHO)KEHHS YMCIIOBBIX HEPABEHCTB
3 CrnosxeHue 1 yMHOXe- 3 | Joxa3zvieamsb: CBOWCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH U YMHOXKCHUN
HUE YNCIIOBBIX HEpa- YHCJIOBBIX HEPABEHCTB.
BeHCTB. O1lcHMBaHNE Pewamy nuHeliHbIE HEPABEHCTBA.
3HAYEHUS BBIPAXKECHUS 3anuchIBaTh PELICHHs] HEPABEHCTB M UX CHCTEM B BUJIE YMCIIOBBIX IPOMEXYTKOB, 00bE-
- JUHEHMS, IEPECEUEHUS YUCIIOBBIX MIPOMEKYTKOB. PemaTs cucreMy HEpaBEHCTB C OAHOM
4 Hepas CHCTRA C OZHOH 2 nepeMeHHoil. OlleHnBaTh 3HaYeHHEe BbhIpaskeHus. 11300paxkaTh Ha KOOPAMHATHOM Mpsi-
TICPEMEHHOM MO 3a/laHHbIE HEPABEHCTBAMH YU CIIOBBIE IPOMEKYTKHU
5 Pemrenune HepaBeHCTB 6
C OJTHOM IIEPEMEHHOM.
YucnoBble IpOMEKYT-
KU




Conep:xanue yueo-

Homep HOT'0 KounyecTBO XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
naparpadga MaTepuaia 4acoB (Ha ypoBHe y4eOHBIX 1elCTBHI)
|
6 CucreMbl TUHENHBIX 6
HEPABEHCTB C OJJHOM
MepeMEeHHON
KontponbHas pabota 1
Ne 1
I'naea 2
KBagparnunas ¢pyHkuus 45
7 IToBTOpEeHME U pac- 4 Onucvieams NOHATUE PYHKIIMH KaK MpaBUiia, YCTAHABIUBAIOIIETO CBS3b MEXKIY dJie-
IIMPEHUE CBEICHUN O MEHTaMH JIBYX MHOKECTB.
byHKIIUU Dopmynuposams:
- onpedenenus: Hysl QyHKIHH; IIPOMEKYTKOB 3HAKOTIOCTOSIHCTBA (DYHKIINN; (HYHKITUH,
8 CaoiicTBa GyHKIIIH 4 B . o . o .
o3pacraroleil (yobIBaroieii) Ha MHOKECTBE; KBaIpaTHUHON (PYHKIIUU; KBaIPATHOTO
9 Kak moctpouTts rpa- 3 | HCpaBeHCTBa, 5
buK QyHKIMH Y = ceoticmea KBaJIpaTUYHOU (PyHKIINU;
Kf(X), ecri m3BecTeH npasuia oCTpoeHus rpa¢ukoB PyHKITUN C TOMOIIBIO MpeoOpa3oBaHuil Buga f(x) —
rpaduk QyHKIMH Y = f(x) + b;
f(x) Jx) = fix + a); f(x) — Kf(x).
Cmpoums Tpaduku GyHKIUH ¢ TOMOIIBI0 TpeoOpazoBanuil Buaa f(x) — f(x) + b;
10 Kaxk moctpouTts rpa- 4 |f(x) = fix + a); f(x) — kf(x).
¢buku GyHKUIMN Y = Cmpoums Tpaduk kBanparuuHoit pynkuuu. [To rpaduky kBagparuuHoi GpyHKIIMK OMHU-
fx)+b CBIBATh €€ CBOIICTBA.

ny=1f(x+a), ecim
U3BECTEH rpaduk
byHKIIUN

y =f(x)

Onucvliéams CXeMaTUYHOE PACIIOJIOKCHUC napa60m;1 OTHOCHUTCIIBHO OCH aGCI_II/ICC B 3a-
BHCHUMOCTH OT 3HAKa CTAapUICro KOB(b(l)I/IHI/IeHTa U JUCKPUMHWHAHTA COOTBETCTBYIOLICTO
KBaApaTHOTr'O TpéX‘lHeHa.




Conep:xanue yueo-

Homep HOT'0 KounyecTBO XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
naparpaga MaTepuaJja 4acoB (Ha ypoBHe Yy4eOHBIX JeiicTBHIA)
1
11 KBagparuunas GpyHK- 7 | Pewams kBapaTHBIC HEPABEHCTBA, HCIIOJIB3YS CXEMY PACHOJIOKEHUS apaboIIbl OTHO-
1y, e€ rpaduk u CUTEJILHO OcHu abcuuce.
CBOHCTBa Onucviéams rpauuecKuil METO/ PEeLICHUs CUCTEMBI JIBYX YpPaBHEHUI ¢ AByMs mepe-
MEHHBIMH, METO/I TTOJICTAHOBKU M METO/] CJIOKESHHS JJISl PEIICHUSI CHCTEMBI JIBYX ypaB-
KontponbHas pabota 1 o 9
Ne? HEHMH C IByMs IEpEMEHHBIMH, OJTHO U3 KOTOPBIX HE ABISAETCS JIUHEHHBIM.
o o
B Pewamb TeKCTOBBIE 33]]a9, B KOTOPBIX CUCTEMA JBYX YPAaBHEHHIA C IBYMsI IEPEMEH-
12 Pelrienne KBapaTHBIX 7 | HBIMH SBJIAETCA MaTEMATUYECKON MOJENBIO PEATBHOIO IPOIIECCa, M UHTEPIPETUPOBATh
HepaBEHCTB pe3yJIbTaT PELICHHS] CUCTEMBI
13 Cucremsbl ypaBHEHUN C 7
IBYMSI TIEPEMEHHBIMU
14 Pemenue 3amau 7
C MIOMOILBIO CUCTEM
YpaBHEHU BTOPOH
CTETEeHH
KonTtponsHas pabora 1
Ne 3
I'naga 3
DJIeMeHThl NPUKJIAAHONH MaTeMATHKH 26
15 MaremaTtnueckoe Mo- 4 | Ilpueooumsv npumepsi: MaTEMaTUYECKUX MOJIENIEH peabHbIX CUTYAIMI; PUKITHBIX
JIeJIMPOBaHKe 3aj1a4; MPUOTMHKEHHBIX BEJIMUNH; HCITOJB30BaHUS KOMOWHATOPHBIX TPABUII CYMMBI U
- MPOU3BEACHNUS; CITyYaiHbIX COOBITHI, BKIIIOYAst JOCTOBEPHbIE U HEBO3MOXKHBIE COOBI-
16 [TporieHTHBIC PacUETHI 4 ) .
THSI; OITBITOB C PABHOBEPOSITHBIMU MCXO/IaMU; TIPEICTABICHHS CTATHCTUICCKUX TAHHBIX
17 TTpHGIHKEHHBIE BbI- 3 |B Buae Tabnui, auarpamm, rpaQuUKoOB; UCTIOIb30BAHMS

YU CJICHUA

BEPOSITHOCTHBIX CBOMCTB OKPY’KAOIINX SIBJICHUN.




Conep:xanue yueo-

Homep HOT'0 KounyecTBO XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
naparpadga MaTepuaia 4yacoB (Ha ypoBHe y4eOHBIX el cTBHI)
1
18 OcHOBHbBIE TIpaBUIIA 4 | @opmynuposamy:
KOMOMHATOPHUKHU onpedenenus: aOCOIOTHON MOTPEITHOCTH, OTHOCUTEIHHON MOTPEIIHOCTH, TOCTOBEPHO-
ro COOBITHSI, HEBO3MOXKHOTO COOBITHS; KIIACCUYECKOE ONpeeNICHUE BEPOSTHOCTH;
19 Hacrora n BEPOAT- 2 npasuia: KOMOMHATOPHOE IPABUIIO CYMMBbI, KOMOMHATOPHOE MPABHUIIO TIPOU3BEACHUSI.
HOCTE CIIyHanHOTo CO- Onucviéamy STaNbl PElICHUs TPUKIATHON 3aJauH.
ObrTis Tosichsims u 3anucviéams GOPMYITY CIOKHBIX TPOIIEHTOB. [IpOBOAMTE MPOIIEHTHBIC
20 Kraccnueckoe onpe- 4 | Pacy€Thl ¢ NCIOIB30BAHMEM CIOKHBIX IIPOLEHTOB. ) }
JleNeHHe BEPOSTHOCTH Haxooums TOYHOCTH TIPUOJIMKEHUS 110 TAOIUIE MPUOTNKEHHBIX 3HAUCHUH BEIIMIMHBI.
Hcnonk3oBath pa3nuyHbie GOPMBI 3aHCH NPUOTMKEHHOTO 3HaYeHHsI BennyuHbI. O11e-
21 HavansHbie cBeeHUS 4 | HuBaTh MPHUOMKEHHOE 3HAYCHNEC BEITMUMHBI.
O CTaTHUCTHKE 1Iposooumsb onbITHI CO ciiydyailHbIMU Ucxoaamu. [ToscHATh 1 3anuchBaTh GOPMYIy Ha-
XOXKJICHHSI YACTOThI CITydaltHOTO cOOBITHS. ONMHUCHIBATh CTATUCTUIECKYIO OIICHKY BEpO-
Kontponbnas padota 1 o .
ATHOCTH CIy4aitHOTO cOOBbITHs. HaxoauTh BEpOSTHOCTH CIIy4aifHOTO COOBITHS
Ne 4 B OTIBITaX C PABHOBEPOSITHBIMHU MICXOJIaMHU.
Onucwviéamsb dTanbl CTATUCTHUYECKOTO HccheaoBanus. OGopMisaTs HHPOPMAIIHIO B BUIC
TabymI ¥ auarpaMM. M3enekats nHGOpMAIUio U3 TabauIl U JuarpaMMm. Haxoauts u
MPUBOJIUTH MPUMEPHI UCTIOJIB30BAHUS CTATUCTUYECKUX XapaKTEPUCTUK COBOKYITHOCTH
JIAHHBIX: CpeHEee 3HaUeHue, MOJIa, pa3Max, MeJruaHa BEIOOPKH
I'nasa 4
YucaoBble MoCjIe10BaTEIbHOCTH 23
22 Uucnossle nocieaoBa- 3 | IIpusooums npumepoi: MOCIEAOBATETHHOCTEH; YUCIOBBIX MOCIEI0BATEIFHOCTEH, B Ya-
TEIBHOCTH CTHOCTH apu(PMETHIECKON ¥ TEOMETPUIECKON MPOTPECCHid; UCTIOIB30BaHMS OCTIEA0BA-
TEIHHOCTEHN B peanbHOMN )XKU3HU; 33a4, B KOTOPBIX PACCMATPUBAIOTCS CYMMBI C 6€CKO-
23 Apupmeriieckas S | HeuHbIM YHCITOM ClATAEMBIX.
Tiporpeccui Onucvieams: TIOHITHSI TIOCIIEIOBATEIFHOCTH, WIEHA MOCIEI0BATEILHOCTH; CIIOCOOBI 3a-
24 CyMMa N [IepBbIX Hile- 4 | /ZlaHus IOCIEN0BATENILHOCTH.




Conep:xanue yueo-

Homep HOT'0 KounyecTBO XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
naparpaga MaTepuaJja 4acoB (Ha ypoBHe Yy4eOHBIX JeiicTBHIA)
1
HOB apu(pMeTHIECKOH Bviyucnsams 4ieHbl IOCIEI0BATEIBHOCTH, 33JaHHON (POPMYJIION N-TO YiIeHa WU PeKyp-
porpeccuu PEHTHO.
25 - A Dopmynuposamy:
COMCTPHHCCKA TPO- onpedenenus: apuGMETHIECKON TPOrPECCHH, TEOMETPHIECKOH MPOTPECCHH;
rpeccii c6olicmea 4JICHOB T€OMETPUUECKON 1 apu(pMeTHYECKON MPOrpeccuil.
26 CyMMa N TepBBIX Wile- 3 | 3aoasame apudmeTHIECKYIO U TEOMETPUYECKYIO IPOTPECCHU PEKYPPEHTHO.
HOB T€OMETPHIECKOIT 3am:tcweamb U nOACHAMY (opMyIIbl 0011Iero wieHa apu(pMeTHYECKONH U reoMeTpuye-
MporpeccHu CKOH IpOorpeccuil. }
3anucvisamo u 0okasvieamsv: GOPMYIbI CyMMBI N TIEPBBIX YICHOB apUPMETUUECKON U
27 CymMma 6eckoHeuHOM 3 | reomerpuyeckoii mporpeccuii; HopMyIIbl, BEIpaXKaroine CBOWCTBA WICHOB apuU(pMeTH-
reoMeTPUUECKON Ipo- YEeCKOH U FeOMEeTPUUECKOM MPOrpeccul.
rpeccuu, y KOTopoH | g Boviuucisms cyMMy OECKOHEYHOM T€OMETPUUECKOM MPOrpeccuu, y kotopoi | g | < 1.
<1 [TpencraBisaTh GeCKOHEUHbIE EPUOINYECKHUE APOOH B BUJIE OOBIKHOBEHHBIX
KonTponbnas padora 1
Ne 5
IToBTOpPEHUE U cUCcTEeMaTH3ALMA 20
y4eOHOro marepuaJia
YnpaxHeHus 1715 TOBTOPEHUs Kypca 19
9 kiacca
Hrorosast pabota 1




I1anupyemMbie pe3yabTaThl 00VYEeHU aJreope B 7-9 Kiaaccax

Anzeopauueckue ebiparceHus

BbINyCKHUKHU HAY4aTCH:

- OTIEpUPOBATH MOHIATUIMHU "TOXKAECTBO", "TOXKIECTBEHHOE NpeoOpa3oBaHue’, perarh 3a/1a4u, coaepkaiiue OyKBeHHbIE TaHHbIE, pado-
TaTh C (popMyIamu;

- OIIEPUPOBATH NOHATHUAMU "KBAJAPATHBIA KOPEHB', IPUMEHSATD €r0 B BBIYUCICHUSX;

- BBINIOJIHATH [IPE00Pa30BaHNE BBIPAXKEHUM, COIEPIKALUX CTENIEHH C LEIbIMU MOKAa3aTeNIIMUA U KBaJIpaTHbIE KOPHU;

- BBIMOJIHATH TOXK/IECTBEHHBIE ITPE00Pa30BaHUs pallMOHAIbHBIX BEIPAKEHUI HA OCHOBE MpaBWJI JCHCTBUI HaJl MHOIOUYJIEHAMH U anreo-
panvdeCcKUMHU Jpo0sMU;

- BBINOJIHATH Pa3J0KEHUE MHOTOYWIECHOB HA MHOXKHUTEIH.

BI)Il'[yCKHHK MOJIYYUT BO3ZMOKHOCTD:

- BBITNOJIHATh MHOTOLIATOBbIE TPEOOPa30BaHus PAIMOHAIBHBIX BBIPAKEHUHN, IPUMEHSIS IIUPOKUNA HabOp criocoOOB U MPUEMOB;
- IPUMEHSATh TOXJAECTBEHHbIE TPe0o0pa30BaHMs IJIsl pELICHHs 3a/1a4 U3 Pa3IMYHbIX pa3JesoB Kypca.

Ypaeuenus

BbINyCKHMK HAYYUThCH:

- peIaTh OCHOBHBIE BU/bI PALIMOHAIBHBIX YPABHEHHUI C OJJTHOM IEPEMEHHON, CUCTEMBI JIBYX YPABHEHHMN C IBYMsI IEPEMEHHBIMY;

- IOHUMATh YPaBHEHHUE KaK BAKHEHIIIYI0O MaTEMaTHUECKYIO0 MOJIENb JIJIsl ONIMCAHUS U U3yYEHUs! Pa3HOOOPA3HbIX PeasIbHbIX CUTYaluH,
peniaTh TEKCTOBBIE 33/1a4U aIreOpandeckuM METOI0M;

- IPUMEHSATH IpaduuecKue NpeICTaBICHUs sl UCCIIEIOBAHUS YPaBHEHUM, UCCIIEIOBAHUS U PEILICHUS CUCTEM YPaBHEHUH C ABYMsI 11e-
PEMEHHBIMH.

BpInyCKHMK MOJYYHT BO3MOKHOCTh:
- OBJIAJIETh CNEIMATIbHBIMU TPUEMAMH PELICHUS YPABHEHUN U CUCTEM YPABHEHHUI; YBEPEHHO NPUMEHATH annapaT ypaBHEHUN JJIs pellie-
HUS pa3HOOOpa3HBIX 3a]a4 U3 MAaTEMaTUKH, CMEKHBIX MTPEIMETOB, MPAKTUKH;



- IPUMEHATDH rpapuUeCcKre MPeaCTaBICHUS JIJIsl UCCIIEI0BAHUS YPaBHEHUM, CUCTEM YpaBHEHHH, coiepKaiux OyKBeHHbIe KOdhpuiueH-
THI.

Hepasencmea

BblﬂyCKHI/IK HAYYUTHCH:

- IOHUMATb TCPMHUHOJIOTHUIO U CUMBOJIMKY, CBA3aHHBIC C OTHOIICHHUCM HCPABCHCTBA, CBOMCTBA YHCIIOBBIX HCPABCHCTB;,

- peuiaTb JIMHCHHBIC HCPABCHCTBA C OHHOﬁ HepeMeHHOﬁ N UX CUCTCMBI, pCIIATh KBAJAPATHBIC HCPABCHCTBA C OHOpOﬁ Ha I"pa(l)I/ILIGCKI/IG
IIpCACTAaBJICHUA

- IPUMCHATD allliapaTt HEPAaBCHCTBA AJIA PCHICHMA 3a/1a1 UX pPa3/IMYHbIX Pa3aciOB Kypca.

BbInyCKHMK IOJIyYUT BO3MOKHOCTb:

- OCBOUTH pa3HOOOpa3Hble MPUEMBI JOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTH alnapar HEPABEHCTB ISl PelIeHUs pa3Hoo0pas3-
HBIX MaTEMAaTUYECKUX 3a/1a4, 33/1a4 U3 CMEXKHBIX [IPEIMETOB U MPAKTUKU;

- IPUMEHSITh rpapuueckue NpeICTaBICHUS ISl UCCIIEI0BaHUSI HEPABEHCTB, CUCTEM HEPABEHCTB, COiepKaIUX OyKBEHHbIE KO3 duin-
€HTBI.

Qucnogvle MHOMCecmea

BbinyCKHHK HAYYUTCH:
- TIOHUMATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHbBIE C TIOHATHEM MHOECTBA, BBIMOJIHATH ONEPAIIMU HA MHOKECTBAMU;

- UCIIOJIB30BATh HAYAJIBHBIC IIPCACTABJICHUA O MHOKCCTBC I[CI\/JICTBI/ITGJ'IBHBIX YHUCCII.

BBINYCKHMK OJYYUT BO3MOKHOCTD:

- pPa3BUBATH NPEJICTABICHUE O MHOKECTBAX;

- pa3BUBATh NPEACTABIECHNE O YUCIIE U YACIOBBIX CUCTEMAX OT HATYPAJIbHBIX A0 JEUCTBUTEIBHBIX YHACEI;, O POJIM BBIYMCIECHNUN B MIPAK-
THKE;

- pa3BUBATh U YIIyOUTh 3HAHUSA O I€CSITUYHOM 3allUCU JEHCTBUTEIBHBIX YUCEN (IEPUOIUYECKUE U HEMTEPUOIUYECKHUE APOOH).



Dyukuuu

BbIyCKHUK HAYYHTCH:

- IOHUMATh M MCTIOJIh30BaTh (DYHKITMOHAIBHBIE TIOHSTHS, SI3bIK (TEPMHUHBI, CHMBOJIMYECKUE 0003HAYCHU );

- CTPOUTD rpaUKU FIEMEHTAPHBIX (PYHKIIUH, UCCIIEI0BATh CBOMCTBA YUCIIOBBIX (DYHKIIMUA HA OCHOBE M3yU€HHUS MOBEICHUS UX rpadu-
KOB;

- MOHUMAaTh (PYHKIMIO KaK BaXKHEHIIIYI0O MAaTEMAaTHUYECKYI0 MOJIETh 111 ONTUCAHUS MTPOLIECCOB U SIBIICHUM OKPY>KAIOIIETO MUPA, IpUME-
HATH (PYHKIIMOHAJIBHBIN S3bIK JUISI ONUCAHUS U UCCIIEAOBAHUS 3aBUCUMOCTEH MKy (PU3NYECKUMH BEIMUMHAMU;

- IOHUMATh U UCIOJIb30BATh SI3bIK MOCIIEI0BATEILHOCTEHN (TEPMUHBI, CHMBOJIMUECKHE 0003HAYCHUS ),

- IPUMEHSATH (DOPMYJIbI, CBSI3aHHBIE C ApUPMETUUECKON U T€OMETPUUECKON MPOrpecCUsiMU, U anmnapar, ChOpMUPOBAHHBIN IPU U3YUEHUU
IPYTHUX pa3fesioB Kypca, K PEeLICHUIO 3a/1a4, B TOM YUCJIE ¢ KOHTEKCTOM U3 PEaJIbHOW KU3HMU.

BbInyCKHMK IOJIyYUT BO3MOKHOCTb:

- IPOBOAMTDH UCCIIEIOBAHUS, CBSI3aHHBIE C U3yUYEHUEM CBOMCTB (DYHKLIMMH, B TOM YHCJIE C UCIIOJIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE I'pa-
(bUKOB M3yUEHHBIX (DYHKIIUN CTOUTH 00Jiee CIIOkKHBIE Tpaduku (KyCOUHO-3aaHHbIE, C "BBIKOJIOTHIMU' TOUKAMU U T. I1.);

- UCIIOJIb30BaTh (DYHKIIMOHAJIbHBIE IPEICTABICHUS U CBOMCTBA (DYHKIMI /I pelIeHUsl MaTeMaTUYECKUX 3a7a4 U3 PA3IMYHBIX pa3JieioB
Kypca,

- pematb KOMOMHUPOBAHHBIE 337a41 C TPUMEHEHUEM (HOPMYJT N-T0 YjieHa U CYyMMBbI N MEPBBIX YJIEHOB apU(PMETUUECKON U reoMeTprye-
CKOU MPOTpeCcCUil, NPUMEHSSI IPU 3TOM aIllapaT ypaBHEHUN U HEPABEHCTB;

- IOHUMATh apUPMETUYECKYIO U TEOMETPUUECKYIO TPOTPECCUM KaK (PYHKIIMU HATYpaIbHOIO apryMeHTa; CBA3bIBATH ApU(PMETHUECKYIO
IIPOTPECCUIO C JIMHENHBIM POCTOM, T€OMETPUYECKYIO - C SKCIIOHEHIIMAIIbHBIM POCTOM.

Dnemenmol NPUKIIAOHOU MAMEMAMUKU

BpInyCKHUK HAYYHTCH:

- UCIIOJIb30BaTh B XOI€ PELICHUS 3a/1a4 3JIEMEHTAPHbIE MPECTABICHUS, CBA3aHHbIE C MPUOJIMKEHHBIMU 3HAYEHUSIMU BEJIMYMH;
- UCII0JIb30BaTh MPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAJIM3a CTATUCTUYECKUX JAHHBIX;

- HAaXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTh CIIy4ailHOTO COOBITHS;

- pemaTh KOMOMHATOPHBIE 33/1a4l HAa HaX0XKICHUE YUCiia OOBEKTOB I KOMOWHAIIMM.

BbInyCKHMK MOJYYHT BO3MOKHOCTh:



- IIOHSTb, YTO YHCIIOBBIE JAHHBIE, KOTOPHIE UCTIONB3YIOTCS ISl XapaKTEPUCTUKNA OOBEKTOB OKPYKAIOIIEr0 MUPA, SBIISAIOTCA IPEUMYILIe-
CTBEHHO NPUOIMKEHHBIMH, YTO TI0 3aMUCH NPUOIMKEHHBIX 3HAYEHUH, COJIEpKalINXCs B MH(POPMALMOHHBIX HCTOYHUKAX, MOXKHO CYJIUTh
O MOTPEIIHOCTH MPUOIMKEHUS

- TIOHSATH, YTO MOTPEIIHOCTh PE3yNIbTaTa BEIUUCICHUM JOJIKHA OBITh COM3MEPHUMa C TIOTPEITHOCTHIO HCXOIHBIX JaHHBIX;

- IpUOOPECTH MEpBOHAYAIBHBIN OIBIT OPraHU3aluy cOOpa JaHHBIX NPHU MPOBEACHUN ONpOca 0OIIECTBEHHOTO MHEHUS, OCYIIECTBISATh UX
aHaJIu3, IPEICTABIATh PE3yNIbTaThl ONIPOCa B BUAE TAOJINLIbI, JUarpaMMBbl;

- IPUOOPECTH OIBIT IPOBEJICHUS CIIyYallHbIX SKCIIEPUMEHTOB, B TOM YHCJIE C MOMOLIBI0 KOMIBIOTEPHOI'O MOJICIUPOBAHUS, UHTEPIPETa-
LINH UX PE3YIBTATOB;

- HAYYUTbCSI HEKOTOPBIM CIIEUaIbHBIM IpUEMaM pellieHUs KOMOMHATOPHBIX 3a/1au.

COAEPKAHUE YYEBHOI'O IIPEJIMETA «AJITEBPA»

AJire0panvecKue BbIPAKEHUS

BripakeHne ¢ nepeMeHHBIMU. 3HAYEHNE BBIPAXKEHHUS C IEPEMEHHBIMU. JlonycTUMBIE 3HaUYECHHS IEPEMEHHBIX. T0oXkaecTBO. TOXAECTBEH-
HbIE MPeoOpa3oBaHus aNredpandyecKux BoIpakeHuil. J{oka3aTenbcTBO TOXKIECTB.

Crenenp ¢ HaTypalbHBIMU ITOKA3aTeIsIMU U €€ cBoMcTBa. OqHOWIeHbl. OHOWIEH cTaHAapTHOTO Buaa. Crenenp ogHowIieHa. MHorouie-
Hbl. MHOTOUIEH cTaHAapTHOTO BUAA. CreneHb MHOTOWIEHA. ClIoKEHNE, BBIMUTAHUE U YMHOKEHUE MHOTOYIEHOB. DOPMYJIbI COKpAIIEH -
HOT'O YMHOJKEHUSI: KBaJIpaT CYMMBI U KBaJIpaT pa3HOCTH JIBYX BbIpakeHull. Pa3noxkeHue MHOrowieHa Ha MHOXuUTeNU. BeiHecenue oOmie-
r0 MHOXHUTEJS 32 CKOOKK. MeTo 1 rpynnupoBKU. Pa3HOCTh KBaApaToB ABYX BhipakeHnil. CyMMa M pa3HOCTh KyOOB JIBYX BBIPa)KEHUH.
KBanpatHsiil Tpéxunen. KopeHb kBajipaTHOro TpéxwieHa. CBOMCTBa KBaAPATHOTO TpEXuieHa. Pa3nokeHue KBagpaTHOro TpEXUieHa Ha
MHOKHTEJIH.

PaunonansHbie BoipakeHus. Llenbie Beipaskenus. [{poOHbie BoipaxkeHus. PanmonanbHast 1poOb. OCHOBHOE CBOMCTBO pallMOHATbHON
npo6u. CioxeHue, BBIYUTaHHE, YMHOKEHHE U JIeTIeHHE pallMOHANIbHBIX Apo0eil. Bo3Benenue panronansHoi 1podu B creneHb. Toxzae-
CTBEHHbIE IPE0OpPa30BaHUs PALIMOHAIBHBIX BbIpaxkeHHH. CTeneHp ¢ ebIMU [TOKa3aTeIsIMU U €€ CBOICTBA.

KBagpatubie kopau. ApudmeTrueckuii KBaJpaTHbI KOPEHb U €ro CBOMCTBA. TOXKIEeCTBEHHbBIE PEOOPA30BaHUsI BEIPAXKEHUM, COIepKa-
IIMX KBaJpaTHbIE KOPHH.



YpaBHeHus

VYpaBHeHue ¢ onHOU nepeMeHHoil. Kopenb ypaBHeHuUs. PaBHOcHIIbHBIE ypaBHEHUS. CBOMCTBA YpaBHEHH C OJTHOM MIEPEMEHHON. Y paB-
HEHUE KaK MaTeMaTU4YeCKas MOJAENb PeajbHON cuTyaunu. JInnerHow ypaBHenue. KBajgparnoe ypasaenue. @opmyna KOpHEN KBaJIPaTHO-
ro ypasHeHus. Teopus Buera. PanmonaneHble ypaBHeHus. Penienue paunoHanbHbIX YPaBHEHUM, CBOAIIMXCS K JIMHEMHBIM WIM K KB -
pPaTHBIM ypaBHEHHIM. PellieHre TEKCTOBBIX 3a/1a4 C TOMOIIBIO PAlMOHAIIBHBIX YPABHEHUM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHeHUS ¢ 1ByMs iepeMeHHbIMU. JIMHEHHOe ypaBHEHHE C ABYMS IEPEMEHHBIMHU U €T0
rpaduk.

Cucrembl ypaBHEHUH C ABYMs IEpeMEHHBIMU. ['padmyueckuii METOJ] pelIeHrs CUCTEMbl YPABHEHUH C ABYMS IEpEMEHHBIMU. Perienue
CUCTEM YPaBHEHUM METOJOM IOJCTAHOBKH U CJIOXKeHHs. CucTeMa IByX YPaBHEHUN C ABYMs IEPEMEHHBIMU KaK MOJIEIIb PEAJIbHOM CHU-
TyaluH.

HepaBencTBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA. CII0KEHHE U YMHOKEHHE YHUCIIOBBIX HEpaBeHCTB. OlleHNBaHUE 3HAU€HUs BbIpaxxeHus. Hepa-
BEHCTBO C OJIHOUM NepeMEHHOM. PaBHOCHIIbHBIE HEpaBEHCTBA. YUCIOBBIE IPOMEXKYTKH. JINHEHHBIE U KBapaTHbIE HEPABEHCTBA C OJTHOU
nepeMeHHou. CucTeMbl HEpaBEHCTB C OJHON EPEMEHHOM.

YuciaoBbie MHOXKECTBA

MmnoxkecTBO B ero 3iaeMeHTBL. CIocoObl 3aJaHusaA MHOXKCCTB. PaBHBIE MHOXECTBA. HYCTOG MHOJXCCTBO. HOI[MHO)KCCTBO. Onepauml Hanqg
MHOXCCTBaMH. HJ’IJ’IIOCTpaHI/ISI COOTHOILICHUI MCXKAY MHOXCCTBAMH C IIOMOIIBLIO JUAarpaMm Sﬁnepa. MHoxecTBa HAaTypaJbHBIX, HCJbIX,
m

panroHaILHBIX Yhcell. PalMoHaIbHOE YHCIIO Kak Apo0b BHIA -, e MEZ,NEN, u kak GeCKOHEUYHas IIEPHOANIECKAs JECATUYHAS APOOh.
IIpencrapienne 06 upparoHaIbHOM YuciIe. MHOXKECTBO JeHCTBUTEIBHBIX uncell. IIpeacTaBienne 1eMCTBUTEILHOTO YHCIIa B BUC
OECKOHEUHON HETepUOUUYECKON IecITUIHOM podu. CpaBHEHHE NEHCTBUTENBHBIX ynce. CBsa3b Mexay MHOkecTBamu N, Z, Q, R.

DyHKUNHA

Yucaosble pyHKIUH

OyHKIMOHANbHBIE 3aBUCUMOCTU Mexay BennuuHamu. [lonstue pynkunn. OyHKIMS Kak MaTeMaTHYecKas MOJIeb pealbHOro mpolecca.
O6nactb onpenenieHus U 06aacTh 3HaueHusd QyHkiuu. CrocoOsl 3aganus Gpynkuuu. ['padux pynkuun. [loctpoenue rpadrkoB GpyHK-



Ui ¢ MOMOIIbI0 IpeoOpazoBanuii puryp. Hymu dyakimu. [IpomexxyTky 3HaKOMOCTOSTHCTBA GYHKITNH. [IpoMeKyTKH Bo3pacTaHUS U
yObIBaHUS (PYHKIIUH.
JIuneiinas QyHKIMS, OOpaTHAs TPOMOPIIMOHATLHOCTD, KBaipaTuyHast QyHKIH, GyHKIUS v = Vx, UX CBOMCTBA U rpaduKH.

YuciioBbIe IOCIEA0BATEILHOCTH

[TonsiTve uncoOBOM nocnenoBaTeIbHOCTH. KOHEUHbIE M OECKOHEUHBIE TOCIE10BATEIBHOCTH. ApU(pMETHIECKasi U TEOMETPUYECKas po-
rpeccun. CBOICTBa WICHOB apu(PMETHUECKON U reomeTpuieckoi mporpeccuii. @opmyibl o011ero ujaeHa apupMeTHIecKon U TeOMETpH -
yecko# nporpeccuil. @opMysbl CcyMMBI N EPBBIX WICHOB apu(pMETUYECKON U TeoMeTprudeckoil mporpeccuil. CymMma O€CKOHEUHOM Ipo-
rpeccun, y kotopoii lql<l1. IIpexcraBienne 6eCKOHEYHON MEPHOANYECKOM IECATHIHON APOOH B BUJIE OOBIKHOBEHHOM JPOOH.

DJIeMEeHTBhI NPUKJIATHON MaTeMaTHKHU

Marematnueckoe moaenupoBaHue. [IponeHTHbie pacy€Tl. @opMyIia CI0KHBIX NPOUEHTOB. [I[pubamxEHHbIE BEIYUCICHN. AOCOIIOTHAS
Y OTHOCUTENbHAsI TOrpeHOCTH. OCHOBHBIE MTpaBHila KOMOMHATOPUKH. YacToTa U BEpOATHOCTH ciiyyaiiHoro coobiTus. Kiaccuueckoe
ornpezeneHue BeposiTHocTy. HauanbHble cBeieHus o cratuctuke. [IpeacraBienue 1aHHbIX B BUJIE TaOJIUI], KPYTOBBIX U CTOJIOYATHIX JUa-
rpamM, rpapukoB. CTaTUCTUYECKUE XapaKTEPUCTUKH COBOKYITHOCTH JIaHHBIX: CpEHEe 3HaUeHue, MOJia, pa3Max, MeJruaHa BIOOPKHU.

AJireOpa B HCTOPHYECKOM Pa3BUTUH

3apokieHne areOpbl, KHUTa O BOCCTAHOBJICHUHU W MPOTUBOIOCTaBIeHHN Myxammena ainb-Xopesmu. Mctopust hopMupoBaHus MaTemMa-
TUYECKOTO s3bika. Kak 3apoaunack unest koopauHat. OTKpbITHE UPPALIMOHATIBHOCTU. V3 HCTOpUM BOZHUKHOBEHUST (DOPMYIT JJIsl pEIICHUS
ypaBHeHu# 3-ii u 4-if creneneii. ctopust pa3sutust noustus pynkuuu. Kak 3apoaunace Teopust Beposarnoctedt. Uncna Gubonavuu. 3a-
nana JI. Iluzanckoro (PruboHa4uM) O KPOIHKAX.

JL.®. Maruaunxkwii. [1.JI. Yeosimes. H.W. JIo6aueBckuit. B.S. bynskosckuii. A.H. Konmmoropos. ®@. Buer. I1.depma. P. Jlekapt. H. Tap-
tanbs. JI. Kapnano. H. AGens. b. Tlackans. JI. [Muzanckuii. K. Naycc.



®OPMbI U CPEACTBA KOHTPOJIA

TekcThl KOHTPOJIbHBIX W TCCTOBLIX pa60T ABJIAKOTCS 3aKPBITBIMHA U HE IMOAJICKAT PA3MCIICHHUIO B CCTH I/IHTCpHeT.

CucreMa OLleHKH IIAHUPYEMBIX Pe3yJbTATOB

I[JUI OLCHKH IINTAHUPYCMBIX PC3YJILTATOB ,HaHHOﬁ HpOFpaMMOﬁ MpcaAyCMOTPCHO HUCIIOJIB30BAHHUC!

- BOITPOCOB U 3aJIaHUU JIJISI CAMOCTOSATEIBHOM MTOJTOTOBKH;
- 3aJaHui 11 TTOATOTOBKU K UTOIOBOM aTTeCTallUH;

- TECTOBBIX 3aJaHU I CAMOKOHTPOJIS;
Bubl KOHTPOJIS ¥ pe3yabTaTOB OOYUECHUS

1. BxomHO#W KOHTPOJb

2. TIpomexxyTOUHBII KOHTPOJIb
3. KoHeuHbIi1 KOHTPOITH

4. UToroBblii KOHTPOJIb

Mertonbl 1 GOopMBI OpraHU3aluyd KOHTPOJIS

1. VYcTHbIl onpoc.

2. 3ayer.

3. IlucerMeHHsli orpoc:
a. MareMaTH4eCKUi JUKTAHT;
b. CamocrosrtenbHas pabora;
c. KonrposnbHas padora.



OcoO6eHHOCTH KOHTPOJIS U OIIEHKH M0 MaTeMaTHKE.
Texymuit KOHTPOJIb OCYIIIECTBIISICTCS KaK B MMCBMEHHOM, TaK U B YCTHOHM (pOpMe MPH BBIMOTHEHUN 33JJaHUI B TETPAJIH.

[TucbmenHble paOOTHI MOKHO TTPOBOJUTH B BUJE TECTOBBIX MJIM CAMOCTOSITEIBHBIX pabOT Ha Oymare Bpems paboThl B 3aBUCUMOCTH OT
CIOXKHOCTH paboThl 5-10 unu 15-20 MUHYT ypoKa.

W TOroBBIi KOHTPOJIb MPOBOAUTCS B (HOPME KOHTPOJBHBIX padOT MpPaKTHUECKOro TUNa. B 3Tux paboTtax ¢ Hayana OTAEIbHO OLIEHUBAETCS
BBITIOJTHEHUE KaXKJIOTO 3aJaHMsl, a 3aTeM BBOJUTCS UTOroBas OTMETKa. [Ipu 3TOM UTOroBasi OTMETKa SIBJISIETCA HE CPETHUM OalljioM, a OIl-
peAeseTcs ¢ y4eTOM Te€X BUAOB 3aJaHuil, KOTOPBIE ISl JAHHOW PaOOTHI SIBISIIOTCS OCHOBHBIMH.

OueHKa 0TBEeTOB VYAIIMXCSH

OI.[GHKa — OJOTO OomnpcacjiCcHuc CTCIICHN YCBOCHHUA YYalllUMMUCAH 3H3HHI>1, YMGHHﬁ, HaBBIKOB B COOTBCTCTBHH C TpC6OBaHI/IHMI/I
rocyagapCTBCHHOI'O 06p330BaT€JIBHOFO CTangapTa.

1. YCTHBIN OTBET OIICHUBASTCS OTMETKOM «5», el yJaruics:
— TMOJTHO PaCKphUI CO/IepKaHe MaTepuaia B 00beMe, MPeayCMOTPEHHOM MPOTPaMMOU U Y4EOHUKOM;

— HU3JIOKHII MAaTCpHUaJl I'PAaMOTHBIM A3BIKOM B OHpe,Z[eHeHHOfI JIOTUYECKOM IMOCJICAOBATCIIbHOCTH, TOYHO HUCIIOJb3Y: CIICHUAJIBbHYIO
TCPMHUHOJIOTHIO U CUMBOJINKY,

— TIPABUJILHO BBITIOJIHWI PUCYHKH, UEPTEXKH, TPAPUKU, COMYTCTBYIOIINUE OTBETY;

— IIOKa3zajl YMCHHEC HIUIIOCTPUPOBATh TCOPCTHICCKUC IMOJIOKCHHA KOHKPECTHBIMU ITPUMEPAMU, IIPUMCHATL UX B HOBOM CUTyaluu
IIpHU BBIITOJIHCHHUHU IIPAKTHYCCKOI'O 3a1aHUA;

— IPOJIEMOHCTPUPOBAJ YCBOEHUE PaHEee U3yUYEHHBIX COMyTCTBYIOIIMX BOIPOCOB, C(HOPMUPOBAHHOCTh U YCTOMYUBOCTh
MCIIOJIb3YEMbIX IIPU OTBETE YMEHUIN U HABBIKOB;



— OTBEYAJI CAMOCTOSITEIILHO 0e3 HaBOAIIUX BOIIPOCOB YUHUTCIIA,

— BO3MO’KHBI OJJHA-ZIB€ HCTOYHOCTH IIPpHU OCBCIICHUH BTOPOCTCIICHHBLIX BOIIPOCOB WJIM B PUCYHKAX, YCPTCIKAX U T.JA., KOTOPLIC
YUYCHHUK JICTKO UCITPABHII 110 3aMCHYAHNIO YIHUTCIIA.

2. OTBeT OIICHUBACTCA OTMETKOM «4», €CIIi OH YJIOBJICTBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OTMETKY «5», HO TIPH 5TOM UMEET OJIUH U3
HEJIOCTATKOB:

— B U3JIOKCHHUH JOITYIICHBI HeOOJIbIIINE HpO6€HBI, HC NCKAa3WBIIHNC COACPIKAHNUC OTBCTA,
— JOIIYHICHBI OJJMH-/IBa HEA0YCTA IIPHN OCBCIICHNHW OCHOBHOI'O COACPIKAHUS OTBCTA, UCITPABJICHHBIC ITOCJIC 3aMCUYaHUA YUHUTCIIA,

— JOIIYIICHBI omuOKa MM 0oJee ABYX HCOOUYCTOB IIPHU OCBCIICHUHN BTOPOCTCIICHHBIX BOIIPOCOB WJIKM B pPUCYHKAX, UCPTCIKAX U T.A.,
JICTKO UCIIPABJICHHBIX I10 3aMCYaHWIO YYHUTCIIA.

3. OT™MeTKa «3» CTaBUTCS B CIEAYIONIUX CIydasiX:

— HCIIOJIHO HWJIM HCIIOCJICAOBATCIIBHO PACKPBITO COACPIKAHUC MATCpHaJld, HO ITIOKa3aHO 06mee IIOHUMAaHHUC BOIIpOCa U
MIpOACMOHCTPUPOBAHBI YMCHHA, JOCTATOYHBIC OJIA ﬂaaneﬁmero YCBOCHUS ITPOIrpaMMHOI'O MaTCpHrajia,

— UMCJIMCDH 3aTPYAHCHUS WUJIN AOITYIICHBI OIIIMOKY B OIIpCACIICHNHA HOHHTI/II>'I, HUCIIOJBb30BaHHUU CH@HH&HBHOﬁ TCPMHUHOJIOTHH,
JCpTCIKax, BLIKIIaAAKaX, UCIIPABJICHHBIC ITOCJIC HCCKOJIbKUX HABOAAIIHNX BOIIPOCOB YUHUTCIIA,

— y‘l&H.[HﬁCH HEC CIIpaBUJICA C IPUMCHCHHUECM TCOPHUHU B HOBOH CUTyalu IIpX BBIIIOJHCHUH MMPAKTHUYCCKOI0 3aJaHuA, HO BBIIIOJIHHUJI
3aJaHusA 00513aTEILHOTO YPOBH:A CIIOKHOCTH 110 I[aHHOﬁ TEMC,

— TIPY 3HAHUUW TEOPETUIECKOTO MaTepHaia BhISBIICHAa HEJOCTAaTOYHAs! CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHUM U HABBIKOB.

4. OT™MeTKa «2» CTaBUTCS B CIEAYIOMINX CIIydasix:

— HC PAaCKPBITO OCHOBHOC COACPIKAHHNC yqe6H0r0 Marcpuaia,



— o0HapyXKeHO HE3HAHUE WM HETIOHUMAaHHUE yJaluMcs O0JbIIel Wik HauOoIbllIel YacTu yueOHOro MaTepuarna;

— JOITYIICHBI OIIIMOKU B OIIpCACIICHNN HOHHTHﬁ, IIpH UCIIOJIb30BAHHUHN CHCHH&HLHOﬁ TCPMHUHOJIOTHH, B pPUCYHKAX, UCPTCKAX UJIN B
rpa(bHKax, B BBIKJIAAKAX, KOTOPBIC HC UCITPABJICHLI ITIOCJIC HCCKOJBKUX HABOAAIINX BOIIPOCOB YYUTCIIA.

5. OTmeTrka «1» cTaBUTCS B Cily4ae, €Clu:

— y4yauuics OTKazajica OT OTBeTa 0€3 0ObsICHEHUS TPUYHH.

O1neHka KOHTPOJIbHBIX H CAMOCTOSITEIbHBIX NTHCHbMEHHBIX PA0OT.

Ounenka "5" craBuTCH, €CIM YYCHUK:

® BBINOJHWI padoTy 0€3 OLIMOOK U HEJOUYETOB B TPEOYEMOM Ha «OTIMYHO» 00BEME;
e JOMYyCTWI HE 00JIee OJTHOTO HEel0UeTa B TPEOYyEeMOM Ha «OTJIMYHO» 00BEME;
Ouenka "4" craBuTCH, €CJIM YYCHUK BbINOJHHUJI Pad0Ty IOJHOCTHIO, HO JOIYCTHJI B HEM:

e He Oosiee OAHON HErpyOOU OIIMOKM M OJTHOTO HEAoYEeTa B TpPeOyEMOM Ha «OTIIMYHO» 00bEME;
e 1M He OoJiee TpeX HEJAOUETOB B TpeOyeMOM Ha «OTJIMYHO» 00bEME.
Ounenka "3" craBuTcs, €C/iM y4eHUK NMPABWIbHO BBINOJHIJI He MeHee NMOJIOBHHBI PAa00ThI WM JOMYCTHIL:

He 0oJiee ABYX IpyObIX OIIMOOK B TpeOyEMOM Ha «OTJIMYHO» 00bEME;

WU He 0oJiee OJTHOM TpyOoi 1 0JTHON Herpy0oi OmMOKH U OTHOTO HEJ0YETA;
WM He OoJiee IBYX-TpeX HerpyObIX OIIMOOK;

WU OJTHOM HETpyOOil OIITMOKH U TPEX HEJI0UYETOB,;

WJIH TIPH OTCYTCTBUH OIIMOOK, HO MPU HATMYUH YETHIPEX -TISITH HEIOUYETOB.
Ouenka "2" craBurcs, €CJIM YYeHHK:

® JIOIMYCTWJI YUCJIO OIIMOOK U HEJIOYETOB MIPEBOCXOISIIIIEE HOPMY, ITPH KOTOPOU MOKET OBITh BBICTABJICHA OlleHKa "3";



¢ MK CCJIU IIPAaBUJIBHO BBIIIOJIHUII MCHCC ITOJIOBUHLBI pa6OTBI.

Kpurepuu BoICTaB/IeHHS OLICHOK 32 IIPOBEPOYHbIE TECThI.
1. Kputepuu BbICTaBIEHUS OLEHOK 32 TECT

e BpeMs BBITIOJIHEHHS pa0OTHI: HA YCMOTPEHUE YUUTES.
¢ Onenka «5» - 100 — 90% npaBUIIbHBIX OTBETOB,

o «4» - 70-90%,

® «3» - 50-70%,

e «2» - meHee 50% npaBUIIBHBIX OTBETOB.



YUYEBHO-METOJINYECKHUE CPEACTBA OBYUYEHUSA

CucreMa CHMBOJIMYECKHUX 0003HAYCHUM:

J — neMoHcTparoHHbI# 3Kx3eMIuisp (1 3k3),
K — noyiHblil KOMIUIEKT (MCXO/S U3 peaJbHOM HAIMOJHAEMOCTH Kiacca),

@ — xoMIUIeKT AJi (PPOHTATIBLHON PabOTHI (MPUMEPHO B JIBAa pa3a MEHbIIIE, YEM IOJIHBIN KOMILJIEKT, TO €CTh HE MeHee | 3K3. Ha

JBYX y4alluxcs),

IT — KoMILTIEKT, HEOOXOAUMBINA JJISI MPAKTUYECKOM padOThI B TPyMIaX, HACYUTHIBAIOLIUX 110 HECKOJIBKY ydanuxcs (6-7 2K3.)

No HanmeHnoBaHMsI 0OBEKTOB U CPEJICTB MATEPUATbHO-TEXHUYECKOT0 00€CTIeUeHUS Hanmnuue

1. BUBJIMOTEYHBIN ®OHJ] (KHUTONNEYATHAS TPOAYKIIHUSI)

1.1 CranaapT OCHOBHOT0 00111ero o0pa3oBaHusl 1o MaTeMaThke (0a30BbI YPOBEHbD) )|

1.2 IIpumepHast nporpaMma OCHOBHOTO 00HIEro 00pa3oBaHMsI 10 MaTEMATUKE )|

1.3 [Tporpammel. Matematuka: 5 — 11 knaceer / A.I'. Mep3nsk, B.b. [lononckuii, M.C. Sxup, E.B.byuiko — M.: )|
BenTana-rpad, 2017.

1.4 Anrebpa: yue6. nis 7 k1. obmeodpaszosat. yupexaeHuit / [A.I. Mepamsik, B.b. [Tononckuit, M.C. Skup]. — K
M.: Benrana-rpad, 2017

1.5 Anre0pa: AUIaKT. MaTepuaibl i1 7 KIL.: TOCOOMe /IS yHaluxcs 0011eo0pa3oBaTesIbHbIX OpraHu3aIui / ()]

A.I'. Mepaisik, B.b. Iononckuii, M.C. Axup, E.B.byniko — M.: Benrana-rpad, 2017 u Ta.




No HaumenoBaHust 00bEKTOB U CPEJICTB MAaTEPUATbHO-TEXHUIECKOTO 00ECTICUCHHS Hanmnuue
1.12 CnpaBouHble MOCOOUS (PHIUMKIIONEIUH, CIOBAPH, COOPHUKH OCHOBHBIX (hOPMYJI U T.I1.) I1
1.13 MeToanuecKkue mocoOus I YIUTEIs )|
2. INEYATHBIE ITIOCOBUSA
2.1 Tabau1e! o anredpe A
2.2 [TopTpeTsl BHIJAIOMIKUXCS ACSTENCH MATEMATUKHU )|
3. NHOOPMAINNOHHO-KOMMYHUKATHUBHBIE CPEJACTBA
3.1 MynpsTuMeaniiHbIE 00yYaroie NPorpaMMbl U 3JIEKTPOHHBIE yueOHbIE U3JaHUS 10 OCHOBHBIM pa3zesiaM |

Kypca MaTeMaTHKU
3.2 NHcTpyMeHTaJIbHAS Cpefia IO MATEMATHKE )|
4. IKPAHHO-3BYKOBBIE ITIOCOBUS
4.1 BuaeoduabMbl 10 HICTOpUM pa3BUTHSI MATEMATHKH, MATEMATUUECKUX MJIEH M METO/IOB )|
S. TEXHUYECKUE CPEJICTBA OBYYEHUSA
5.1 MynbTUMEIUIHBIN KOMIIBIOTED 11
5.2 CxkaHep )|
5.3 [TpunTEp JN1a3epHBIi |
2.4 KonupoBanbHeIil annapar )|
9.5 MynbTUMETHATIPOEKTOP )|
5.6 CpencTBa TeIeKOMMYHUKAIUU ]|
5.7 DKpaH (Ha MTaTUBE UM HABECHOMN) )|
6. YUEBHO-IPAKTUYECKOE U YYEBHO-JIABOPATOPHOE O5OPYJIOBAHUE
6.1 AvyauTopHasi JOCKa C MATHUTHON TOBEPXHOCTBIO ¥ HAOOPOM MPUCTIOCOOJICHUMN JUTsI KPETUICHUSI TaOJIHUI] )|
6.2 Jlocka MarHuTHasi C KOOPAMHATHOW CETKOM )|
6.3 KOMIUIEKT HHCTPYMEHTOB KIIACCHBIX: JINHEHKA, TPAHCIIOPTHP, yroabHuk (30, 60°), yromsuuk (45", 45°), )l |
ITUPKYJIb
6.4 KoMmIuiekT crepeoMeTpuyeckux Tea (1eMOHCTPAIMOHHBII) )|
6.5 Komruiekt crepeomMeTpuyeckux T (pa31aTouHbIi) D
7. CHENUAJIM3UPOBAHHAS YYEBHAS MEBEJIb




No HaumenoBaHust 00bEKTOB U CPEJICTB MAaTEPUATbHO-TEXHUIECKOTO 00eCTICUCHHS Hanmnuue
7.1 KomnproTepHsIii cTOI )|
(.2 Hlkad ceKIMOHHBIN 111 XpaHEeHUs! 000pyI0BaHUS )|
7.3 [IIxad ceKIMMOHHBIN I XpaHSHUSI IUTEPaTyPhl U IEMOHCTPAIIMOHHOTO 000PYI0BaHUS (C OCTEKICHHOM )|
CpeHEN YacThIO)
7.4 CTeHI DKCITO3UIIMOHHBIN |
7.5 Ay 11 XpaHeHus Ta0uIl |







